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A brilliant new series of books . the basis for
every good photographic library

BEGINNER'S GUIDE TO PHOTOGRAPHY
by Edward C. Partridge, M.A.

Chapters on The Camera - The Camera and How to Use It - The Film and How to Use It - Fun with the Camera
Outdoors - Basic Essentials of Lighting - Fun with the Camera Indoors- Fun with the Camera: Special Subjects -
Fun with the Camera in Colour - In the Darkroom - Making Enlargements - The Finishing Touches - The Begin-
ning is at the End! 144 pages, 64 pages of monochrome photographs and 8 pages in full colour.

BEGINNER'S GUIDE TO THE MINIATURE CAMERA
by Stanley W. Bowler, F.R.P.S.

Chapters on Choice of Camera - Choice of Subject - Choice of Film - Exposure and Exposure Meters - Film
Development - Printing and Enlarging - Slide Viewing and Projection - Using Flash - Using Artificial Lighting
- New Fields to Conquer. 144 pages, 64 pages of monochrome photographs and 8 pages in full colour.

BEGINNER'S GUIDE TO COLOUR PHOTOGRAPHY
by Conn Day

Chapters on Introducing Colour - Prints or Transparencies? - Cameras for Colour - Framing and Focusing the
Subject - Colour Balance and Illumination - Exposing the First Film - Exposure Guides and Meters - Lad dscapes
and Views - Portraits Outdoors - Close-ups in Colour - Indoor Photography with Daylight - Using Flashlight -
Artificial Light - Outdoors at Night - Mounting and Viewing Transparencies. 128 pages, with 20 photographs in
full colour.

BEGINNER'S GUIDE TO CINE-PHOTOGRAPHY
by K. S. Ankersmit, F.R.P.S.

Chapters on The Cine Camera - Taking the Film - What to Film? - Do's and Don'ts of Film Making - Our First
Reel - Filming Indoors - Editing the Film - Titles, Titling and Special Effects - The Projector - The Projection
Show. 140 pages, 16 monochrome photographs and 69 photographs in full colour.

10s. 6d. each FROM ALL BOOKSELLERS
or, in case of difficulty, I Is. 6d. each by post from GEORGE NEWNES LTD.,
Tower House, Southampton Street, London, W.C.2 NEWNES

English of Brentwood for the finest Telescopes
List No.
T.10 The FAMOUS SCOUT MK.II. 25 x 50. Three draw light-

weight. only 20 lbs. Superb object glass trade for govern-
ment regardless of cost puts this scope in a class of its
own. A collector's piece. All brass, leather covered,
with case and sling. r dia. O.G. Mint condition. £9 ea.
Used from £13.10.0.
50X or 75X eyepieces to fit above 50/- ea. extra. 3 ft.
tripods to fit. New I5/- ea.

T.17. Ross 20 x 75. Elbow type. Built-in filters. Near New.
£12 ea.

T.19. 7 x 50. C.T.S. Elbow. Bloomed, lightweight, lever focus.
with neutral filter. New and bcxed. Definition and
brilliance out of this world. The finest 7 x .0 we have yet
seen regardless of price. Only £5 ea.

T.18. 7 x 50. C.T.S. Screw focus, unbloomed. £3.15.0. New.
T.3. VARIABLE POWER TELESCOPE. 7-21X. ZOOM

ACTION: As specified in A.C.W. for long range bird
photography with tine cameras. Weight 10 lbs., length
30'. As New and in fitted hardwood case with lock and
key. £6.10.0 ea. Used from £4.10.0.

T.5. As above but 5-15X angle type. 2' OG. Length 28". Weight
13 lbs. As new in fitted case, £5 ea. Used from £3.15.0.

T.1. V PARABOLIC REFLECTING TELESCOPE. 48"
focus. 80-400X. Infinitely variable. Complete on equa-
torial or altazimuth mounting with circles and geared
drives. £55 ea EX -WORKS. Also available in Kit form or
sep. parts. Plans 2/- ea. with full parts list.

T.25. FINDER TELESCOPE. 6 x 30. Astro type. Fixed focus
(adi. 0.G.) with or without crossline. Grat. 45/- ea.

P.2. PROJECTOR KIT. For 35mm (2 x 2"). Triple condenser
in mounts, 4" lens in push focus mounts. Uses 100w 20v
lamp. Gives 3 ft. picture at 8 ft. We guarantee this kit
when made up as per our plans, to give results equal to
if not better than any other projector up to 300 watts and
costing up to £25. This applies to brilliance of image.
evenness of illumination, definition from centre to far
corners, low heating of slides, and correct colour render-
ing due to the fact that no heat filter is required and
lenses throughout are best quality white glass and last
but not least "It is properly designed". Optics only in
mounts. 87/6 -
Plans for above and 5 other types with full parts list
2/- ea.

Booklets, "How to use Ex -Govt. Lenses and Prisms",
Nos. I and 2, 2/6 ea. Lists Free for S.A.E.

FOR OPTICAL EQUIPMENT DESIGNED BY EXPERTS
AT PRICES YOU CAN AFFORD, CONSULT

H. W. ENGLISH, 469 RAYLEIGH ROAD, HUTTON,
BRENTWOOD, ESSEX. Brent. 1685.

NEW ZYTO MOTORISED
An inexpensive machine specially

suitable to the householder

T.G.633. "Zyto" 8" Motorised Saw Bench, complete in
one unit, ready to switch on. An efficient machine which will
with ease crosscut, rip, mitre, rebate, tongue and groove,
tenon, etc. Machined table top 14" x 14", rise and fall spindle,

h.p. motor, extra long fence, adjustable Vee belt drive.
Depth of cut 2i". Single- or 3 -phase E29.0.0, carr. paid.

ILLUSTRATED LEAFLET FREE ON REQUEST

ONLY LONDON ADDRESS DAY6

S. TYZACK & SON LTD
341-345 OLD STREET, LONDON, E.C.1

Tel.: SHOREDITCH 8301
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FLUXITE
Our team now
happily settled
at the new 1 1 /

works... \

1 Y-1

- r

FLUXITE LTD
BRIDGE ROAD
MERTON ABBEY
LONDON S.W.19

Tel.: MITcham 9759

FLUXITE

SOLDERING

PASTE

FLUXITE

SOLDERING

FLUID

Team up with

FLUXITE
for sound soldering

M.P. 101

Screwdrivers
PRECISION BUILT FOR CRAFTSMEN

Manufactured to exacting

standards by Moore & Wright

(Sheffield) Ltd. world famous

for precision and hand tools.

A

WRITE FOR OUR
LEAFLET NOW

Please send me details of your 
SCREWDRIVERS.

NAME

ADDRESS
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MOORE & WRIGHT (Sheffield) LTD.
Handsworth Road, Sheffield, 13.
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VALUABLE NEW HANDBOOK

FREETO AMBITIOUS

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

We definitely Guarantee
"NO PASS -NO FEE"

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

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

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

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

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

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

410A COLLEGE HOUSE, 29.31 WRIGHT'S LANE, W.8

THIS BOOK TELLS YOU
* HOW to get a better paid, more

interesting job.
* HOW to qualify for rapid pro-

motion.
* HOW to put some letters after

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

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

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

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

156 PAGES OF EXPERT
CAREER - GUIDANCE

You are bound to benefit from
reading "ENGINEERING
OPPORTUNITIES," and if
you are earning less than £25
a week you should send for
your copy now-FREE and
without obligation.

POST -NOW I
TO: B.I.E.T. 410A, COLLEGE
HOUSE, 29-31 WRIGHT'S
LANE, W.8.

24d. stamp
If posted in
an unsealed
envelope.

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

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE- LEADING INSTITUTE OF ITS KIND IN THE WORLD

1
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"PRACTICAL MECHANICS"
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including postage for one year
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expressly forbidden.
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TALKING POINT
Century 21 Exhibition

WHEN we think about the accomplishments of scientists
during the twentieth century, we realise, indeed, that we are
living in a very " go-ahead " age. Their achievements have

been many and, revolutionary. The uncovering of the secrets of
the atom; the complexities of electronics and, recently, the use of
the transistor, that tiny device that has replaced the vacuum tube
in so many electronic devices and opened the way for innumerable
scientific advances in instruments, transmission, radios and tele-
vision etc. etc.; microwaves, masers, and radio telescopes; and
many other things far too numerous to mention; not forgetting, of
course, the start of the conquest of space. The scientist's interest,
today, ranges from the invisible interior of the tiny atom to the
outermost limits of interstellar space.
Life in the Future

With all the good things we have today, what may life be like in
the next century? Much of what is foreseen is now being vividly
portrayed at the Century 21 Exhibition, in Seattle, Washington.
The United States National Science Advisory Board, together with
leading scientists in government, industry and research and educa-
tional institutions have envisioned the future for us.

The Century 21 Exhibition is based on the theme " Man in the
Space Ages ", and designed to provide tangible answers to man's
conjectures about the future. Two of its chief sections are devoted
to cover the World of Science and the World of Century 21. The
science exhibit alone cost the United States $3,500 million to
set up.

Five sections of the science exhibit deal with aspects of the
future. " The Face of the Future " shows the major world problems
to which science seeks the solutions; the " Space Age Perspective "
enables a visitor to be lifted into space, where he sees time, space
and matter in new perspective; "Playground of the Laws " sum-
marises scientific findings to date, giving the layman an under-
standing of the basic laws and principles of science; the " Spirit of
Science " is depicted in tangible form, and " Frontiers of the
Future " exhibits ways in which scientific discoveries may provide
a solution to man's problems.

One of the chief attractions to the exhibition is a visit to a rocket
port. Here a transparent lift shaft takes visitors up to a full-scale
" rocket port ", while at ground level, at the other extreme, is a
car without wheels, a radically new concept in land transport.
Elsewhere, a freight rocket is shown at the moment of take -off on
a shuttle service to a supply station in space.

Demonstrations of scientific apparatus, working models, and
visual displays are some of the methods employed to help people to
explore the vast field of science and its implications for the future.
The newest trends and developments in atomic and electrical
power, and other industrial enterprises, with prototypes of tech-
nological wonders still on the drawing boards, are all to be seen.

The Century 21 Exhibition certainly gives us something to think
about. Not only is a new age here but, where do we go from here?
Many of the answers, improbable as they may seem now, are all
worked out at this exhibition. Science today means the life, of the
future.

The Oct. 1962 issue will be published on Sept. 28th, 1962. Order it now 1

www.americanradiohistory.com



1

532 NEWNES PRACTICAL MECHANICS AND SCIENCE September, 1962

THE launching of the new satellite Telstar is
a step towards the day when television viewers
in this country and the rest of Europe will

soon be able to watch events as they are happening
anywhere in the world.

The first advance towards this goal has now been
taken by the launching into orbit of the communica-
tion satellite, Telstar.

How then is it possible for radio broadcasts to be
received from across the Atlantic if television waves
cannot span the ocean. The answer is that only
certain radio waves known as short -waves are
reflected by the ionosphere, a series of electrified
layers which girdle the earth. Larger radio waves
such as carry television signals pass right through
the layer and are lost forever in space.

When we receive television programmes from
Europe the picture carrying signals are passed or
relayed on to us from the cameras covering the
event by a series of relay stations which cross
Europe and the Channel. The television signals
travel in straight lines and are passed from tower
to tower across the continents.

Building a series of towers across the Atlantic is
not of course possible and so it is to the satellites
that scientists are looking as a means of bridging
the Atlantic gap.

A satellite can make television, telephone and
wireless communications easier because, whilst it
is in space high above the Atlantic, signals can be
transmitted up to it from a ground station in the
United States. The satellite will pick up these
signals before they vanish into space and its com-
plicated electronic apparatus will then increase the

HOW
TELSTAR

WORKS

THE INNER WORKINGS

OF THIS NOW FAMOUS

SATELLITE ARE TOLD BY

R. J. SALTER

Goonhilly Downs Receiving Station.
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TELSTAR SATELLITE ORBIT

\ ANDOVER, ME.

4 5 °N BELL TELEPHONE
LABORATORIES. NJ.

CAPE CANAVERAL,ELA.

45°S LAT.

power of the signal ten billion times and beam it
back down to ground stations in Europe. The
satellite can do this just as long as it is in view of
radio waves from the receiving and transmitting
stations. With Telstar this period is about half an
hour before the orbit of the satellite takes it out
of radio view of one or the other of the two stations.

Telstar itself is roughly spherical in shape but
like a cut diamond has 72 faces or facets. Just
under 3ft in diameter it weights about 1701b when
on earth. Power for the operation of the compli-
cated electronic devices within the satellite is being
provided by 3,600 solar cells mounted on the facets
of the sphere. When Telstar is on the sunny side
of the earth these solar cells change the sunlight
directly into about 15W of electrical power.
Fortunately there are no clouds in space to cut
down the power supply.

Sending a satellite up into space is expensive, it
cost 3 million dollars to launch Telstar and so very
great care has been taken to make sure it continues
to work for as long as possible once it is in orbit.

The solar cells are mounted on a ceramic base in
a platinum frame and covered over with clear man-
made sapphire. Even more vital are the electronic
receiving, amplifying and transmitting apparatus
hidden away inside the magnesium and aluminium
shell of the satellite.

All these parts were placed inside an aluminium
canister which itself was fastened within Telstar by
nylon cord lacings. In this way any shocks
experienced by the satellite are not passed on to the
instruments within the cannister. To prevent

Telstar.

PERIGEE
500 NAurical.

MILES
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moving about within the container a pink plastic
foam was poured into it when all the 15,000
separate components had been assembed. When
the plastic cooled it held all the electronic com-
ponents perfectly rigid.

Receiving and sending signals on the ground in
the United States is the earth station at Andover
ill the State of Maine. Situated in the heart of
the isolated Appalachian Mountains a great horn
type of antenna has been built. So as to follow the
movement of the satellite out in space this 380 ton
radio aerial rotates on a track made to be accurate
to within 30 thousandths of an inch.

As well as rotating on its base a great wheel
encircles the aerial so that it can be turned over
to keep on track of the moving satellite. Protection
from the weather is given by a thin covering of
Dacron and synthetic rubber only kin. thick. It
is held in position like a giant balloon by an inside
air pressure only one tenth of a pound per square
inch above the outside pressure of the atmosphere.

Key to the receiving and transmission of tele-

Showing how a Satellite in
space receives and re -trans-

mits radio signals.

The Horn -shaped Aerial at
the Earth Station at Maine,

U.S.A.

vision and telephone signals in this country is the
recently built United Kingdom Satellite Com-
munication Ground Station at Goonhilly Downs in
Cornwall. This part of the British Isles was chosen
so that the satellite would be in view of both this
country and the United States for the greatest
length of time. Goonhilly Downs too was free from
unwanted radio interference and it also gave a clear
view of the horizon.

Fitted with a large moving dish aerial measuring
85ft across and weighing 800 tons, steering is
performed by 100 h.p. electric motors. The aerial
must of course be very accurately steered using
information fed from the National Aeronautics
Space Administration's Goddard Space Flight
Control Centre in the U.S.A. otherwise the signals
would miss the satellite altogether.

Telstar is but the first of several communication
satellites to be launched this year which will make
it possible for viewers sitting in their armchairs in
this country to see events as they are happening in
the United States and beyond.

ACTIVE REPEATER SATELLITE

ENERGY, ilk
FROM SUN ,

AR

CEEB

ANTENNAL,,

q.
SIGNAL FROM EAR

...- \, ' RECEIVER'

TRANSMITTER

ANTENNA

AMPLIFIED SIGNAL
RETURNED TO EARTH
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LATHE
GADGETS

INDEXING GEAR I

TO locate a number of points evenly spaced
round a job held in the chuck, such as bolt
holes round a cylinder flange or cover, the

mandrel can be turned so that each chuck jaw lines
up in turn with a fixed mark-when the number
required is three or four.

This is not particularly accurate and completely
inadequate if a number such as seven is required.
Many home workshop lathes have been equipped
with means of dividing using the bull -wheel of the
backgear-the large one keyed to the mandrel. This
works rather better, but is still unable to provide
much of a range of possible numbers. The method
falls down badly in the case of the ML7 where the
bull -wheel has 65 teeth; 60 is a much more con-
venient number for dividing purposes.

The accessory shown enables dividing to be
carried out on the ML7 into any number which
can be provided by any one of the standard set of
change wheels, which obviously increases the pos-
sibilities very much. It consists of two main
components; an extension to the back end of the
mandrel on which the required gear wheel is
mounted, and means of indexing round the selected
wheel.

The extension piece is quite well known for use
in this way, but in most cases the detent gear
engaging with it is somewhat haphazard. Some-
times one sees the advice to use a pointed screw as
the detent, tapped through a strip overhanging the
wheel and clamped under the rear bearing
lubricator. Such an arrangement can never
provide accurate dividing as the slightest side -play
in the screw or spring in its bracket allows the job
to move several degrees either side of the actual
point desired. Dividing gear of this sort should
preferably feature a really rigid detent with no
perceptible side movement at all, and provide
means of locking the spindle after location com-
pletely independent of the detent. This attach-
ment goes a long way towards attaining these ideals
in a simple way.

Components of Mandrel dividing attachment.

By L. C. MASON

The mandrel extension piece is merely a short
length of round bar, turned a close fit in the end
of the hollow mandrel. It is drilled through gin.
for a drawbolt. The end of the piece housed in
the mandrel is taper bored for a short distance and
split in four places. The head of the drawbolt is
taper turned to match, so that drawing the bolt up
tight expands the extension in the mandrel bore
and holds it solidly. The nut on the outer end of
the drawbolt also holds in place the change wheel,
pressing it up against a true shoulder on the
extension. Thus tightening the outer nut secures
both wheel and extension.

Between the gear wheel seating and the end of
the mandrel the extension piece has a truly turned
flanged collar gin. wide and lin. diameter, which
is used for locking the mandrel. A piece of gin.
steel plate is bored a snug fit for this collar and
split to permit of clamping tightly on it. A
detachable flange ring holds the clamp plate about
the collar. The locking plate carries a slotted strip
along which can be located a block through which
is screwed the detent. By positioning the block
close to the wheel, overhang of the detent point can
be reduced to virtually nothing. When the whole
assembly is locked solid with the mandrel,
independent of the detent, mandrel and attachment

Dividing attachment ready for use.
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are then free to swing round as a unit. This is
prevented by a stout stay, held at the top by the
stud securing the detent block and at the bottom by
a bolt or stud through the hole in the edge of the
fixed plate forming part of the change wheel
casing.

Incidentally, newer ML7's than the writer's have
this hole slotted out to the edge for easier removal
of the gear cover, and it is a worth while minor
modification to do the same to those having a
plain drilled hole. This also speeds up fixing and
removing the dividing attachment.

The obvious point at which to start making the
gear is with the mandrel extension, but a better
idea is to make the drawbolt first. You then have
the tapered head available to serve as a gauge in
taper boring the end of the extension piece. The
drawbolt is straightforward turning, the short
taper being produced by setting over the topslide.
Leave a short length of plain core diameter beyond
the end of the thread; when the bolt has been
pulled tightly into the taper it needs a light tap to
free it and release the extension. If the end of the
thread is repeatedly banged it will soon be difficult
to remove and replace the nut.

Make the nominal in. end of the extension a
close fit in the lathe mandrel bore, then it will not
need excessive tightening of the outer nut for a
firm fixture. Turn this end and the large collar
first, both at the same setting, then drill through
and taper bore the end of the hole. Bore out until
the end of the drawbolt comes about flush with the
extension end when inserted. This turned sleeve
end is long enough for holding in the chuck for
turning the wheel seat end, and it now has a large
turned concentric surface for reference in setting
up. Turn the shorter end a shakeless fit in the
bores of the change wheels. Lastly, drill the four
small holes around the sleeve part and cut the four
slits up to meet them.

Next comes the block bored to grip the collar, a
plain boring job in the four -jaw. Make the hole a
close fit on the collar as a little friction is of no
account here. When the block is clamped normally
round the collar it should be impossible to move
it by hand. Drill and tap for the 2B.A. clamp stud
and cut the slit, which can very well be done by
hand. The finger nut for clamping is, as will be
seen, an unusually tall affair. This is to bring the
knurled top well to hand, and to ensure that it
clears the largest standard change wheel that may
be mounted on the extension.

The slotted tail to the block needs no comment,
except to mention that the slot should allow no
sideways play to the +in. studs in the detent block.
It is mast conveniently fixed to the clamp block by
flush riveting.

The detent block is also quite straightforward.
Two pins in the block ride in the slot; the rear one
is a stud serving to hold both block and stay,
while the front one is filed down to a shade
shorter than the thickness of the slotted plate. It
serves to line up the detent. Both can be either
silver -soldered or tapped into the block. The
detent itself comes to sharpish round -nosed point,
which should not bottom between the gear wheel
teeth. A wedge contact between the teeth is what
is required. The thread is shown as lin. Whit-
worth, the coarseness of this thread giving a quicker
release and engage action than would a finer
thread.

11
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All studs14.13.S.F

Stay;PILL rod reduced to
1.1 0 riveted Into lei thick
angle ends. End dimensions
not critical.

STAY

For setting up the attachment, slacken off the nut
holding the detent block and run it out towards
the end of the slot. Remove the wheel nut and
washer and mount the selected wheel, leaving the
outer nut only lightly finger tight. Assemble to the
mandrel end and anchor the bottom stay finger
tight. Tighten the wheel nut, till the wheel feels
solid with the mandrel. Run the detent right back
into the block. and advance the block till it just
clears .the wheel. Tighten the block fixing nut and
the bottom stay nut, screw the detent forward to
engage the appropriate tooth space and lock the
mandrel with the tall clamp nut. If preferred, the
wheel can be marked round before mounting with
a chalk mark at each of the tooth spaces to be
engaged to avoid counting teeth with the wheel set
up. After completing whatever operation was
required at each position, slacken off the clamp nut,
screw the detent back to clear the wheel and re-
engage at the next position, re -clamping as before.

The following table shows the range of divisions
obtainable, using a selection of the standard change
wheels:

No. divisions Wheel Index every
2 60 30
3 60 20
4 60 15
5 60 12
6 60 10

No. divisions Wheel Index every
7 70 10
8 40 5
9 45 5

10 60 6
11 55 5
12 60 5
13 65 5
14 70 5
15 60 4
19 38 2
20 60 3
25 50 2
30 60 2
35 70 2
38 38 1
40 40 1

By 5's to 75 By 5's to 75 1

It will be noticed that all the numbers up to six,
with 10, 15, 20 and 30 can be obtained by using a
smaller wheel than the 60 shown. The 60 is
deliberately indicated for the smaller numbers, as
it is preferable to divide round as large a wheel as
possible for the most accurate results. Should
the 60 wheel be already set up in a train for screw -
cutting, for example, it would probably pay to slip
it off temporarily for the dividing job. If the
change wheel stud and sleeve are left in place, no
fiddling to re -mesh the train is required on
replacing the 60 wheel.

Operator's view of dividing attachment set up.
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The finished Mixer.

HAVING collected all the parts required, start
with the Base Board Fig. 1 (1) mark this off
to dimensions given in the drawing, mark the

position for the main arm, clean the Board up with
sandpaper. Drill the hole in the centre to give a
tight fit for the brass bush. When turning your
bush leave it a shade full. Fit the bush in to the
Base Board.

The Turntable
This is cut from the same thickness wood as the

base board fin., dia. is 6in. Next turn the pivot and
drill three kin. holes and countersink to take wood
screws. Screw this to the bottom of the turntable.
Mark a 1,' -in. dia. circle on the underside to locate
the pivot. Before screwing it on make sure it is a
nice running fit in the brass bush. Next is the plate
to hold the mixing dish in position. This is made
from aluminium and is easy to work. Brass or sheet
metal are also suitable. A jig for forming the edge
on the plate is shown in Fig. 1. Make your disc
in. bigger than your turntable for the turn up.

Drill a hole in the centre of the disc and bolt it to
the jig. Place the jig in the vice allowing the sheet
to turn freely, and form bend with a light hammer.
Drill four kin. dia. holes for wood screws, counter-
sink them and screw the disc to the turntable, clean
the top edge with a smooth file.

September, 1962

Build an

ELECTRIC

FOOD

MIXER...
TEST YOUR SKILL-AND

MAKE THIS USEFUL
HOUSEHOLD APPLIANCE

FOR YOUR HOME

DESIGNED BY D. W. BALL

Main Arm
The main arm is made from sheet iron and

requires two arms and two lin. strips to fit front
and back (see drawing Fig. 2). These are cut with
tin snips. The right-hand side arm from the front
of the mixer has the grommet and hole for the on/off
switch. The other side has no fittings. Drill the
grommet hole in the side arm and in the back lin.
strip. The length of the lin. strips is decided by
bending them round the side arms, leave them kin.
longer and trim later when the job has been
soldered up. Take your kin. x kin. x kin. brass
angle and bend two to the inside and two to the
back of the side arms leaving them over as
shown in Fig. 2. See that the angles and side pieces
are level, lay two angles down right way on a piece
of wood. One inside angle and one back angle. Lay
the right-hand side arm on these angles leaving
lig in. of the angles showing all round, see drawing,
Fig. 2. Clean your sheet iron side arms and angles
before soldering. Use Spirits of Salts for the
soldering. It is important to fix the on/off switch
before you assemble the whole arm otherwise it is
difficult to get in. The front lin. strip is soldered
next then the back. Trim off surplus lin. strip and
clean up all round with a smooth file.

Hinge Piece
The next item is the hinge piece for the main

arm, see drawing Fig. 3. Slot one end for the other
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.auitable motor

Motor drive collar
drilled to suit
motor shaft.

Front cover plate
sheet iron or

Brass bushes soldered

Holders for beaters

Locating pin.

3/l6 dia. mild steel shafts

48.dia.a310° brass collars.

neater blades 3/16"x41e
brass strip. Beaters and
shafts chrome plated.

539

Motor bracket.

Hinge piece from
I- section mm steel.

Cover spacer,

Main area

Angles protrude pe
all round for solderer,

Sheet metal sides.

Switch.

'---Hardwood
block inside -
base tf wet

Perspective view of construction.
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73/8'

33/erad

Baseboard trig' timber

162'

416' CIA

3'

7*

Ming* piece from!rsection mild steel.

nu. r Punning fit
1 kr 3116'da.
yr spindles

Brass bushes110
for gear spindles

orf

Fig. .3

1 31e r-

310

Saw cut one
side only

holders for beaters
2 eff.

PO slot.

N"dia clear holes

Position Of arm.

Brass bush for turntable yr 14<'--y
pivot( 'cress ht/1 off Li

Br i I

I

t ! !

21/4"

3'

2.

2;2"

Aluminium disc to suit mixing bowl, edges turned up to keep bowl in position.

Aire

T Fig.

Mater bracket
2 off

3/10' deo

31 IA
I 11i i1 i 1 1/6'

25/6" -

7,20 1r9

TL!I 1

3/76'stots to engage
le- driving pins.

Mole to suit
motor spindle.

Motordriving collar I off

vw-tge"-e.,

OCclia holes for
brass bushes.

Drive pins, one gear
only

ligiudia gear

416"dia.
silver steel

or mild steel -
spindles for
beaters. toff

Fig. 4

Pivot screwed to base Of
turntable.

Gear bracket.? off

tft6"dia.
mild steel
spindle.

316's
brass strip

2/4"

4cindle
turned to
take hole
in brass
strip.

1Y2'

Locating pin
silver -

1-oldered

3/8'dia brass
collar silver

soldered.

2%2"
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hinge piece and round the other end for neat
appearance. This can be bolted or riveted on to the
arm.

Next make the other hinge piece that carries the
motor and beater gear bracket. This can be made
in " T " section, steel or brass or alternatively two
pieces of lin. x lin. x tin. angle. Drill and rivet
them together, countersink the holes to give the
rivets a flush fit. Mark out and cut to shape. See
drawing. Next cut the pieces of same size angle for
mounting the motor, drill and rivet them in
position, leave the holes in the top of the angles that
holds the motor till later. This hinge part is now
bolted to the other one on the arm. Hold it in the
upright position and drill the hole for the pin. To
stop it falling forward from the upright a pin
is inserted to act as a stop, see drawing.

Bracket for Mounting Gears
This is made from lin. x tin. brass strip bent

to the shape shown in the drawing. Mark off and
drill the holes. Having turned the bushes put them
in the holes then insert two pieces of material the
same dia. as the spindles, Ain. rod and solder the
front bushes to the bracket. Try the spindles with
the gears on before you solder the back bushes to
make sure the gears run smoothly. A piece of brown
paper between the gear teeth will give the right
clearance when soldering the lot together. The
collars that hold the beaters can now be pushed on
and screwed up tight leaving a little end play so
that the gears run smoothly. Leave the drilling in
the back of the gear bracket until you have fixed
the motor and its driving collar. You will have a
better idea where the holes are to come.

Motor Drive Collar
Turn up from brass the motor drive collar. Put a

small grub screw for fixing to the motor shaft, drill
and cut the slots, see drawing. The idea of the
slots for a drive is for easy alignment of the motor
to the gears.

Fit the motor drive collar on and hold the gear
bracket in position. Try the motor for the right
location and mark gear bracket fixing holes, drill
and assemble.

Cover Plate
The cover plate for the gears is a simple job, see

drawing. This can be cut from sheet iron or
aluminium. Bend this round a piece of 1 fin. dia.
material. I cannot give measurements for drilling.
If the gears used are a shade bigger in dia. this
means the cover plate will come forward a bit.
Bolt it through the back of the arm that carries
the beater bracket. Use screwed rod with a nut
on both ends with pieces of small tubing as distance
pieces.

Now wire up to the motor and solder a lin. x lin.
cover plate on the end of the arm section. Insert
the wooden block in the bottom of the arm and
screw down to the base. Then bolt the arm to the
base.

The Beaters
For these you require four strips of brass ,in.

wide by thickness and about 7in. long, mark
the centre with a centre punch, bend to shape and

cut off surplus where they enter the collar. Drill
the holes to receive the end of the beater rod.
Two collars are made from kin. brass rod and
drilled with Ain. centre hole. The beater rods are
two lengths of in. mild steel rod 6in. long, turn
one end of both to form a shoulder to receive the
brass strips. See drawing Fig. 4, and rivet them
over. Slip the collars over the other end and solder
in position. To determine the length of the beater
leave them fin. clear of the bottom of the mixing
bowl.

Having cut them to length try them in the beater
holders. Push them right home and mark for the
hole for the locating pin. Make sure the beaters are
in the right position and that they clear one another
as they revolve, drill the hole for the small pin and
drive them into a tight fit. If possible have these
chromium plated.

The author used a government surplus low
voltage motor operating through a transformer, but
as this may not suit individual requirements, we
would suggest you use one of the fractional H.P.
motors made by Hoover Ltd., Perivale, Middlesex.
The minimum rating to operate this machine
should be -rig H.P. approx. 100W.

Hole drilled to suit grommet

',Right hand side only

%g ad

13/e

23/Irad.

Two oft. One only
with grommet hole
and switch hole

L _

2"

Side arms
Material 20 gauge
M.S.or brass

Drill to suit
'on .oft'switch.
Right hand side

2/4°
only

2

Fig. 2

Plan of Main Arm showing correct shape and hole
positions.
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Accessories

for Sub-miniature Photography
By A. E. BENSUSAN

ALTHOUGH many sub -miniature cameras
are fitted to take cable releases, and have
shutters permitting a " bulb " setting, few

have any tripod bushes or other means of clamping
down firmly while giving lengthy time exposures.
The cradle shown alongside a sub -miniature
camera in Fig. 1 offers a solution to this problem.
It grips the camera reasonably tightly and has a
suitably threaded receptacle to allow it to be
mounted on a standard tripod head.

As drawn in Fig. 2 the cradle consists of a fairly
rigid support, cut out if necessary for the film
numbering window to be seen and its slide cover
to be operated. A semi -circular notch at the top
clears the eyepiece of the viewfinder. The base
of the support is bent over at right -angles and all
sharp edges are removed.

The material is brass or half -hard aluminium
alloy of approximately 20s.w.g., or a slightly
thicker plastic such as polystyrene could be
employed. In that case the angular section should
be formed by joining two separate flat parts
together with the appropriate cement, available in
sixpenny tubes for plastic model making.

The clip is 22s.w.g. spring steel, although thin

Fig. 2.-Tripod cradle.

plastic could be used here, too. The shape is not
very important provided that the camera can be
sprung in and out easily and without risk of
damage. The slight bends at the tops of the lugs
hold the camera down firmly, while the central
cut-out locates the camera lens barrel against
sideways movement. The dimensions given in the
drawing are for the Mycro camera and would need
adjustment for other models.

If plastic is used for the support and clip they
can be cemented together in the appropriate
relationship. Metal components require the use
of an epoxy resin such as Araldite for assembly and,
in any case, that is necessary to secure a lin.
Whitworth nut to the centre of the unit.

The processing of sub -miniature films always
presents considerable difficulties because the films
are so narrow, although often only 6 or 7in. long.
In some gauges special developing tanks are avail-
able but at prices almost as high as those of the
cameras themselves; in others no tanks can be
bought. The writer has found that a simple fitment
can be made from scrap 35mm film to enable sub-
miniature films to be developed in a standard tank
and this is shown in Fig. 3.

SUPPORT-
Brass or aluminium

alloy

Bond

-t

Bond

ASSEMBLY
4. Whit nut

13g."

-"I 546" l'"

Rad.

Rad.

1465
t036")
20 S.W.G.

`Rad.

CLIP -Spring VW f

22 S.W.G.
O26 "1

Is
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A strip of 35mm film at least lin. longer than
the sub -miniature film has a slot cut in it bin.
shorter than the sub -miniature film and slightly
narrower. At each end a short piece of 35mm
stock is stapled to the modified strip, using plated
miniature staples, so that the inner edge of the
addition coincides with the end of the slot in the
long strip. At a distance of, say, +in. from this
coincidence another staple is put transversely to act
as a stop and, beyond that, yet another to help
spread the load. The result is a cut-out holder
with a fin. deep pocket at each end.

In the dark each end of the sub -miniature film
is tucked into a pocket so that its emulsion side is
outwards. It is then firmly retained over the slot
and the adapted 35mm film is loaded into the tank
in the usual way for processing to be carried out.
If required, three or four of these adaptations can
be stapled together to allow a number of sub-
miniature films to be processed at one time.

The leading and trailing kin. or so of each film
is not normally exposed in the camera and the fact
that those parts are enclosed in pockets which pre-
vent chemical solution access is unimportant. The
films can be taken from the tanks and hung up
in the adaptations to dry before filing.

Since the films are so small they should be filed
away before they have had an opportunity to pick
up dust after drying. Fig. 4 shows a useful home-
made file holding six strips of film, each in a
separate translucent sleeve. Tracing or other suit-
able paper is cut to a width about three times that
of the film. A strip of cardboard, shown at the top
of Fig. 4, acts as a former around which the sieeves
are automatically folded to the correct width, which
is that of the film plus about kin. for easy insertion

Fig. 3.-Processing adaptor.

Fig. 5.-Glassless enlarger carrier.

and withdrawal. A line of glue secures the overlap
of each sleeve.

The film reference number is entered on the end
of each strip and the appropriate frame numbers
along one edge, using black indian ink and a
mapping pen. The empty sleeves are not sealed at
either end but are stapled at one end in sets six
deep into a folded cardboard cover which is closed
with a rubber band. The file is then ready for
use.

Unless a special sub -miniature enlarger is bought,
at an astronomical price, a standard enlarger has to
be employed. This means that either a special film
carrier must be made or an adaptor constructed to
fit the existing one. Fig. 5 shows a special carrier
made from very thin aluminium alloy with a cut-
out to suit the frame size. Two strips of card
cemented to the top face serve to guide the film
accurately across the aperture.

This type of carrier is suitable for enlargers
where the condenser is lowered on to the film and
holds it flat. The normal carrier is dispensed with
but thin packing strips may be needed to be
cemented to the underside of the new carrier if the
vertical travel of the enlarger condenser mount is
otherwise insufficient.

An alternative arrangement is shown in Fig. 6
but is only suitable if there is adequate height in
the enlarger negative stage. Two thin optically flat
glasses from a slide mount are hinged together at
one edge with tape and a thin metal location and
aperture strip slipped between or below them. The
existing carrier is retained and the adaptor placed
on top. The location strip seats between the guide
pins for the larger film and has bent -over ends to
prevent lengthways movement.

Fig. 4.-Sleeve former and negative file.

Fig. 6.-Glass enlarger carrier adaptor.
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PICTURE NEWS
FROM THE WORLD OF SCIENCE

The most powerful airliner in the world, the Vickers VC.10. Four rear mounted
Rolls Royce engines will give the plane a cruising speed of 600 mph. It is 158ft.
long and weighs 150 tons.

A close up of the high mounted tailplane which has a span Sft. greater than that
of a Spitfire.

The Royal Navy's guided missile destroyer, H.M.S. Devonshire, during firing trials of the ship -to -air medium range guided
weapon SEASLUG. The weapon is lethal against any maritime strike aircraft.
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The Man -Powered Helicopter called a

"Cyclopter" which flew an inch above the floor
at the Air Ministry in London. The "Cycloptet"
was designed and built by W/O Spencer Bailey,
aged 48, who is stationed at Melksham, Wilts.,
at a cost of £45 and 400 hours of his spare time.

The largest and first practical commercial
Hovercraft, the Westland SR.N.2, was demons-
trated on the Solent at East Cowes, recently.
The Hovercraft is capable of travelling at 90
mph over calm water on a 12 -inch high cushion
of air and it is hoped that the craft will be
operational on an experimental run between
Southampton and the Isle of Wight before the
end of the summer.

PHOTOGRAPH RIGHT SHOWS :-A
visitor to the Hovercraft sampling
the comfort of the Westland
SR.N.2's passenger compartment.

PHOTOGRAPH LEFT WRS

announced recently that British
United Airways are operating the
Vickers VA -3 on the world's first
scheduled Hovercraft Service this
summer, across the Dee Estuary
between Hoylake in Wirral and
Rhyl on the North Wales Coast.
The VA -3 is primarily intended for
coastal operations. It weighs 11 tons
is powered by four Blackburn 603
Turmo Gas Turbines. Two of these
engines provide the lift and the
other two mounted at the rear

provide the propulsion.
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THIS is a small, powerful superhet receiver
with B.F.O. provision which will operate on
the international Radio Beacon band 285 to

315kc/s and on ordinary medium wave broadcast-
ing stations. The Radio Beacon (R.B.) range is
used mainly for direction finding, the Broadcast
(M.W.) range for entertainment and less accurate
direction finding.

The D.F. set will be useful for all small boat
owners, hikers, Scouts and school exploring expedi-
tions.

Construction requires some knowledge of radio
and soldering. No refinements have been added
other than the B.F.O. in order to keep the cost
down.

Constructing the Receiver
Readers without any radio knowledge should not

attempt the construction. Please consult the parts
list for values, sizes, etc. Do not use substitute
parts, use exactly those stated.

AERIAL

(-
SILENT

SILENT

LOUD

RADIO DEACON

i;o0111

J

/b -,\p
%._...

LOUD

Fig. 1.

by E. V. King

Mounting the Components
The tag strip is prepared as in Fig. 3, some

holes are already present, the others have to
be drilled. The components are now mounted,
leaving the variable condenser until last and keep-
ing its vanes closed all the time. VR1 is mounted
as in Fig. 4a and done up tight; it is seen to the
left of Fig. 5.

Sl/S2 (four -pole two-way in prototype) is
similarly mounted and is orientated carefully as in
Fig. 8a.

The I.F. transformers and coils are next fitted.
These are colour coded as in Fig. 9 and are
mounted as in Fig. 8a, taking care to get the letter-
ing to correspond with the theoretical circuit.
The I.F. mounting procedure is shown in Fig. 4h,
one solder tag having to be fitted as shown. The
I.F. cans can be seen in Figs. 5, 7 and 12. Orien-
tation of these is of utmost importance. Check
with Figs. 8 and 3.

C E

CP1.
".

09'0OP

7
410

252°

QS 231°
LH

Fig. 2.
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Fig. 3a and 3b. Shank of TC6
soldered to tag 39

O 0 O
C..21

0 0 0 0 0 0 0 0 0 0 0 0
5 6 7 B  9 10 11 12 13 14 15 16

' a.... already drilled, b ....i/e.clia , c ,116'dia. ' . --.V dia hole.
.

Oa Vaci Oa p 9a5, Oa ri(b)p Oa Fq:.p, Oa Oa Oa  Oa
IF73! cO IFT2:3 cO, . IF71 cC Ob 60 Fixing holes for,

i 52 c 050, '' ': : . -,L9c05,0_, . ,pcbc0_, ' -",. L3 pc ipccl; : ..-- cer,,,_-VC14IC2--4,0c

A .,a,. A -A .-. 30 ' 9 A .. 2a: 26 25 24 , 23 _ A ....:i :..;...
0

0
17

0
18

0

Hole d ameters

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PARTS REQUIRED
RESISTORS (all w. 10%)

RI 10k R6 lk RII 15k
R2 56k R7 - 33k R12 680 ohms
R3 lk R8 4.7k R13 10k
R4 68k R9 1k R14 68k
R5 10k RIO 68k R15 1k

CONDENSERS
VC1 & VC2 a Jackson 00 gang with trimmers and

screen.
VC1 -208p1 and VC2 =176pf.

TC1 already fitted to VC1 by makers 60pF.
TC2 already fitted to VC2 by makers 60pF.
TC3 Trimmer 25OpF max.
TC4 Trimmer 250 pF max.
TC5 Trimmer 250 pF. max.

CI 1.0 mid. MM. Electrolytic, 12 or 25v.
C2 .01 Mfd. paper.
C3 250pF mica 5% or better.
C4, 5, 6 & 7 all 1.0 Mfd. min. electrolytics, 1.2 or 25v.

03 50 mfd. electrolytic 12 or 25v.
C9 25 mtd., electrolytic 12 or 25v.
CIO 0.01 mfd. Paper.
C11 lOOmtd. electrolytic, 12 or 25v.
Cl2 1.0 mfd. Min. Electrolytic 12 or 25v.
C13 0.01 mfd. paper.
C14 500pF mica., 5% or better.

TRANSISTORS, as used on prototype
1. Mazda XA131, alternative 0C44.
2. Goldtop V6/R2, alternative 0C45.
3. Goldtop V6/R2, alternative 0C45.
4. Mullard 0071.
5. Mullard 0C44.

Diode 0A81.
TRANSFORMERS AND COILS

Ferrite slab aerial. Repanco FS 39.
Oscillator coils (L3, 4 and 5) all in one can: Repanco

X028.
I.F. Transformers:

1. XA26 (Repanco)
2. XA26 (Repanco)
3. XA27 (Repanco)

Messrs. Repanco, c/o Radio Experimental Products
Ltd., Much Park Street, Coventry.

SWITCHES
SI/S2 4 pole, 2w in the prototype, 2 pole, 2w will suit.
S5 1 pole, 1 way toggle.
S3/S4/VR1 A 10k vol. control with double pole switch.

OTHER NECESSARY PARTS
Battery, Siemens TR4 and tags from an old battery.
B.F.O. coil (L6, 7, 8). One unit, Repanco XT27.
Tat strips. Two boards, standard size 2 x 6i, 36 tags.
Phone socket. Bulgin 12.
Phone plug. Bulain P.38 to fit above.
6 B.A. nuts, bolts, solder tags, fine copper P.V.C.

covered connecting wire, cored solder, and some
soft wood, handles, etc.

Compass. See text for full details.
Phones. Surplus, low resistance type, D.L.R.5.

The three trimmers, TC2, TC3 and TC5, are
mounted as in Fig. 8 by bending the outside tags
of the tag board and soldering the brass -threaded
portion of the trimmers to the tags.

The tuning condenser is mounted as in Figs.
5 and 7 by the method shown in Fig. 4c, noting

Nor
used

(a) Volume control and switches

VC1 Not used

a E _emu=
= =-______-_---."'"r =,

_,..., Washers

-JIL........- . -bi- ........., - Main fagboard.-. (fags not shown)

'
I I I

7C6

37 38 39

c c
00 0

a0L4

? 2
C13

44 43' 92

Connecting
pins

Lugs soldered to tags
IFT's and coils (L3,L4)

.

Front panel, Nut

VC2 (d)--ve battery clip

(c)Tuning capacitors 6194 bolt -

Fig. 4.

Fig. 5.

Fig._ 6.
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R12.-Blue, Grey, Brown. Silver.
R13.-Brown, Black, Orange.
R14.-Blue, Grey, Orange.
R15.-Brown, Black, Red.
Each resistor is shortened and the leads bent to

the required shape before it is soldered in position.
Fig. 7. The condensers are individually marked, sometimes

different units are used, and the following may
help:

that washers are necessary to give firm mounting.
The holes are already tapped for B.A. screws.

Wiring the Unit
There is not space in this article for point-to-

point wiring details. Readers should wire as far as
possible from Fig. 10. Cored solder only must be
used or failure will be assured. Leave the transis-
tors out until last.

The resistor values are very important.

Resistor Coding Chart
R1.-Brown, Black, Orange, Silver.
R2.-Green, Blue, Orange, Silver.
R3.-Brown, Black, Red, Silver.
R4.-Blue, Grey, Orange, Silver.
R5.-Brown, Black, Orange,Silver.
R6.-Brown, Black, Red, Silver.
R7.-Orange, Orange, Orange, Silver.
R8.-Yellow, Violet, Red, Silver.
R9.-Brown, Black, Red, Silver.
R10.-Blue, Grey, Orange, Silver.
R11.-Brown, Green, Orange, Silver.

Fig. 8b.

Tr2,17-3/172

V6
b

:dour spot

Tr4.7-r5
0071,0C44

7r1_XA:37
b.-base c_collector
e...ormtfor s_ shield

X6
(71

(blue Spot)

0 0 0

O 0

O 0 C.
2 2 4

f
6 5O 0 0

XT Ir73
75,,C en spot)

X02113, L4
(black spot)

Colour spot

Fig. 9.

Condenser Chart
Common Marking. Less Common Markings.
208pF. 0.000208 Mfd.
176pF. 0.000176 Mfd.
750pF. 0.00075 Mfd.
.01 Mfd. 10,000 pF.
250pF. 0.00025 Mfd.
500pF. 0.0005 Mfd.

1 Mfd. 1,000,000 pF.

The condensers are soldered in position,
especially watching that the electrolytic condensers
are not heated too much and are fitted the correct
way round. This will be shown by plus and
minus markings or red and black ends respectively.
Where wires are directly connecting components
or tags they should be as short as possible, well
insulated and soldered at the ends without
" whiskers " protruding. Care is required to
identify the trimmers, to wire them correctly and
to connect the centre screwed part of each to tag
14 (this takes the place of chassis or earth). Correct
identification of the wiring to the switch Si /S2 is
necessary, the aerial coil wires being identified by
colour spots as in Fig. 8. The small, compact long -
wave aerial coil seen removed in Fig. 16 is not
required.
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Fig. 10.
Correct wiring of the on/off switch attached to

the volume control is necessary. If in doubt use
a torch bulb and battery and make sure A connects
to C and B to D when on. The battery leads must
be correctly coloured and fitted with the correct
clips obtained from an old battery.

The smaller tag board and switch S5 of Fig. 8
are not yet added. The transistors are now identi-
fied, the connections are identified as in Fig. 8b,
sleeving is slipped over the leads and they are
quickly soldered in place, taking care not to let
the hot iron warm up the transistor body. The
" M " lead of the XA131 is taken to earth via the
casing of the X028 coil and tag 14. The main tag
board now looks as in Figs. 6 and 14. If an 0C44
is used instead of XABI no earth connection is
necessary.

The vanes of the condenser (VCI and VC2)
nearest to the tag board are VC2 and those farthest
away are VCI. The earthing tag on the back of the
condenser goes to tag 14 (see Fig. 7). The trimmers
TC4 and TC1 are seen respectively on the variable
condenser just behind the switch control spindle.
Testing the Receiver

Phones are connected to tags 4 and 5 or to the
jack. DLR5s are cheap and work best in this unit,
but miniature deaf -aid types will also suit (by-pass
tags 4 and 5 with a resistor of value about lk and
use a crystal earpiece). Connect the battery leads
correctly to a PP4 9V transistor battery. Put the
wave -change switch to broadcast (M.W.), turn the
volume control up fully and pick up the local
broadcast station. Now slide the coil along the
ferrite rod aerial to get the loudest reception and
temporarily fix with a small strip of Cellotape. Now
try and find a very weak station, failing that turn
down the volume on the local one.
Peaking the I.F. Transformers

With the weakest signal you can hear very care-
fully and slowly try turning the core of I.F.T.1 a
turn or so either way. Set it the position of most
volume. DO NOT TOUCH THE TUNING
CONDENSER. Turn the volume down if
necessary. Now peak up I.F.T. 2 and 3 similarly.
Setting the Core of X028

In the event of no signal being received during
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the above procedure the core may need adjustment
(usually in). Now set TC4 and TC1 (on the
variable condenser Fig. 7) one turn each from being
done up tight. By very slight adjustment of the
core of the X028 coil full medium wave coverage
from Luxembourg to, say, Athlone should be
obtained. It will be necessary to peak up carefully
in this manner:

1. When the vanes are in adjust the coil on
the ferrite rod for best reception.

2. When the vanes are almost out adjust TC4
and TC1 for best results.

3. Repeat 1 and 2 two or three times.
The receiver will now receive all medium wave

stations normally received by any superhet
receiver. The aerial is directional and fading may
occur as no A.V.C. is required for D.F. work. The
aerial coil (on the ferrite rod) may now be fixed.
more securely with Cellotape.

The D.F. Beacon Band
Once the medium wave broadcast band has been

set the coil on the ferrite rod, trimmers TC4 and
TC1 and all the cores must not be touched. Set
TC5 half way in.

Switch to Radio Beacon band. Swing the tuning
condenser, endeavouring to pick up a beacon.
Adjust TC2 and TC3 (trimmers) while swinging the
condenser vanes until a beacon is heard. This
must now be identified by listening and noting the
slow Morse call letters. Reference to one of the
Admiralty charts will give the station and its
frequency. If no beacon can be obtained fit the
B.F.O. unit (described later).

When the vanes are fully open aim at receiving
on 285kc/s and when fully in at 315kc/s and pro
rata. If the vanes are too far in for this undo TC2
and TC3 a little and retune the beacon as necessary.
Or reverse this procedure.

(To be continued)
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TELLING
THE
TIME
By SCHOOLMASTER

Fig. 1.-A child sits on either side.

Fig. 5.-Showing battery position.

CHILDREN nowadays have watches given to
them at an earlier age than in the past. An
instructive game to enable them to learn to

tell the time can be constructed for use in the home
or school. Fig. 1 shows how this is done. A child
sits on either side of the clock which has an
identical clock face on both back and front. One
youngster sets the hands to a time and informs the
other to set her clock hands to such -and -such a
time. The second child sets the clock hands on her
side to the given time. If she is correct then on
pressing the push button on the box top the bulb
in the centre of the top will light up. If the child
is wrong then nothing happens.

The clock described here will enable the child to
learn the time, to within five minute intervals, in
an amusing yet instructive way.

Box Construction
The sides are of Sin. x fin. cross-section and the

back and front are made from 14in. square pieces of
hardboard. The feet are made from the same
material as used for the sides.

The brass headed pins used for contacts are at
a radius of 2in., 3in. and 4in. These radii need not
be strictly adhered to. The first circle of studs
gives the hours, the second circle the half hour
positions and the outside circle gives the five
minute intervals.

The minute interval ring is inked on by com-
passes and the figures stencilled. The contact pins
are hammered flat in the inside to prevent move-
ment and are then connected to the corresponding
contacts on the other panel by insulated copper
wire which is soldered into position. It is best to
connect the back and front panels first and then
complete the box afterwards otherwise it will be
difficult to carry out this operation.

Electrical Circuit
The electrical circuit showing one complete

circuit for one position of the hands is given in
Fig. 2. If the hands are moved to any other
position then of course the same type of circuit
applies. The hands are really used as switches and
are made from fin. x 16 gauge sheet metal. The
stronger the better in order to stand up to rough
usage.

In place of the light an electrical toy can be
used. Anything in fact which will give satisfaction
to the child.

Stud Contacts
The contacts between the hands and the studs

can be of two different designs as shown in
Fig. 3(a) and (b). I've used both types of contacts
for a long time and the choice is therefore a
personal one. Fig. 3(a) is a spring loaded contact
which is, to a certain extent, self -adjustable under
working conditions. Whereas the contact shown in
Fig. 3(b) is a rigid one and is not self-adjusting
under working conditions. It however stands up to
greater wear and tear. There are of course two
contact studs on the hour hand and one on the
minute hand. Care should be taken to make sure
that the point of the hour hand does not foul the
contact stud of the minute hand.

www.americanradiohistory.com



Ss'I

Clearance hole '.7"-s top soldered on to pin point
1

Spacer

E=

12

(

r4"

Brass drawing pin

Lock nut -

Very light spring

Tapped 6 BA.
6B A Screw soldered to
head of1/2 brass

drawing pin

Fig. 3a.

Fig. 3b.

Lead to
battery
soldered

Mel -al washer

Clock face
(hardboard)

Lead to push b

Spring
Lock nuts

112

Fibre washer'

Insulated bush

41/2" Bulb
Metal sleeve
for hour hand

I- Push button

Hands It 17 3 Hands JI
Front face Fig. 2. Back face

Clock Hands Switch
In order to have a complete electrical circuit as

in Fig. 2, then one set of hands must be electrically
separated in order to make a switch. The other
set of hands can be in hard contact and bolted
together through the side of the case. Each hand is
soldered on to a spacer in order to give increased
rigidity when mounted on the clock face.

The set of hands requiring to be electrically
separated is easily accomplished as shown in Fig. 4.

I

M. Hand

HIIIIIIIll III IIIIIIIII 111'
- Z1/4 "Inh. '1 Arlo

"

H.Hand

BA

Fibre Metal

Fig. 4.

Constructional details.

Battery Compartment
Only two items require replacement. The bulb,

by unscrewing the protective coloured cover, and
the battery. The battery is housed in a compart-
ment at the base of an end panel. By removing part
of the panel which acts as a cover the battery is
exposed as shown in Fig. 5. The battery is of the
41V flat torch type, held in place by spring
contacts.

FLIGHT RATING ON ROCKET ENGINE by Donald S. Fraser
THE United States' first liquid rocket engine has successfully completed its preliminary flight rating

test, the National Aeronautics and Space Administration has just announced. The engine, the
RL-10, was designed and developed for NASA's Marshall Space Flight Centre by Pratt and Whitney

Division of United Aircraft Corporation at its West Palm Beach, Florida, plant.
This test marks a significant milestone in the development of the engine, whose performance is

about 30 per cent better than current rocket engines using conventional hydrocarbon fuel such as
kerosene. This makes possible greater payloads or longer range for U.S. launch vehicles.

Two RL-10s will power the Centaur space vehicle, scheduled for its first flight in the next few
months. Later, six RL-10s will be clustered to power the second (S -1V) stage of the Saturn vehicle.

The test, consisting of 20 captive firings, was completed in five days. All firings were accomplished
with the engine under simulated space conditions. Throughout the test the engine consistently produced
its rated 15,000 pounds of thrust.

Inspection, following the firings, indicated the engine was still in condition for continued firing
and further testing.

Development of the RL-10-previously known as the XLR-115-was started in October, 1958.
During the development programme the RL-10 completed over 700 firings for an accumulated firing time
in excess of 60,000 seconds. The programme recently accelerated to about 70 firings a month.

Pratt and Whitney has delivered a total of 12 engines to the High Thrust Test Area, Edwards,
California, to the NASA Lewis Research Centre, Cleveland, Ohio, and to General Dynamics/Astronautics
and Douglas Aircraft Company for further testing prior to launching of the Centaur and Saturn space
vehicles from Cape Canaveral.

Fueled by liquid hydrogen, whose boiling point is -423deg. F., the engine is designed to provide
a capability of multiple restarts in space with coast periods of many hours between firings.

The engine uses a regenerative or " bootstrap " cycle to pump and burn hydrogen. The fuel drives
the pump system and also cools the thrust chamber. The hydrogen, sparked by an electrical igniter,
burns with liquid oxygen inside the thrust chamber.
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BRITAIN'S LATEST DIESEL ELECTRIC LOCOMOTIVE
ILLUSTRATED AND DESCRIBED BY TON STUART-JONES

6.2,

RESISTANCE
UNIT

CONTROL CUBICLE

MAIN AIR FILTERS

AUXILIARY GROUP

THE prototype diesel electric locomotive
" Lion ", is the result of over two years
research and design by a consortium of three

companies, Associated Electrical Industries, The
Birmingham Railway Carriage and Wagon Co. Ltd.,
and Sulzer Brothers Ltd.

Designed to the British Transport Commission's
latest specifications for a type 4 locomotive with
an output of over 2,000 h.p., "Lion" is believed to be
the most powerful locomotive in the world, and
should be capable of handling main line trains over
long distances at high speeds.
Brief Specification

Weight with fuel etc., 114 tons. Length overall
63ft 6in. Powered by a Sulzer diesel engine of
2,750 b.h.p. at 800 r.p.m. The wheel arrangement
is of the co -co or six -wheel type bogie, and the
maximum service speed is 100 m.p.h.

ENGINE SILENCER ENGINE

FUEL TANK

GENERATOR UNIT

The Superstructure
This is of integral design, having no chassis, the

body sides being stressed to form the main load
carrying members. Built up from mild steel plate
and pressings, in the form of a " Vinandeel " truss,
the sides are insulated with asbestos and faced with
a skin of 14G mild steel. Welded to the body sides
is the underpan, with " Z " section solebars forming
the bottom part of the bodyside girder. Situated at
either end of the engine compartment, are the main
bulkheads 3in. thick with a layer of glass fibre
between. They are well insulated against heat and
noise, making a high degree of comfort for the
driver.

Thus it can be seen that this form of construc-
tion gives a torque resistant, rigid structure and
achieves a great saving of weight without the use
of a separate girder chassis.

RADIATOR GROUP

TRAIN HEATING
BOILER

BATTERY BOX AND
WATER TANK

Perspective cut -away drawing shows how
equipment is arranged internally.
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The Engine
This is a new Sulzer diesel type 12LDA28-C of

conventional o.h.v. design with an output of
2,750 b.h.p. at 800 r.p.m. and is a further develop-
ment of the 2,500 b.h.p. 12LDA28-B model. By
raising the crankshaft speed to 800 r.p.m., improv-
ing the intercooling, also redesigning the connecting
rod and small end bearings has enabled the output
to be increased to 2,750 b.h.p. on this new engine.

Basically the engine has 12 cylinders arranged in
two " in line " banks of six. Each bank has a
crankshaft and both are connected by a gearbox to
the output shaft. In order to drive the generators,
the crankshaft speed of 800 r.p.m. is raised by a
synchronising gear step up to 1,150 r.p.m. on the
output shaft. Mounted on the output shaft are
three A.E.I. designed generators, arranged in
tandem. In order, they are the heating generator,

Fig. 1.-Diesel Engine and Generator used to power " Lion".

Charge Air Intercooler.

Sump.

main generator, and auxiliary generator. The main
and heating generators are housed in a common
frame and the auxiliary generator outside of this.
See Fig. 1. All three machines are insulated with
silicone treated materials.

The Bogies
These are of a new six -wheel type. See Fig. 2.

The frames are fabricated from mild steel and by
giving each axle a loading of 19 tons, the weight
has been distributed evenly over both bogies. This
allows " Lion " to operate over all main lines with-
out restriction.

Each axle has fitted an A.E.I. type 253 traction
motor. By using silicone insulating materials they
are of compact design with light weight giving a
high power output.

, .............

Auxiliary
Generator.

Heating Generator.

Main Generator.

The mounting of the body on the bogie is by the
Alsthom system of twin rubber cone body support
pivots and radius arm guided axles boxes.

Suspension is by conventional means, using
double coil springs with dampers, giving good
riding qualities. The brakes are operated by com-
pressed air and each wheel has a cylinder with a
piston which actuates the brake shoes through a
rod linkage. Pressure is maintained in the system
by a compressor and is connected to the operating
equipment by flexible pipes for easy maintenance.

The Driver's Cab
This stretches the full width of the locomotive

and is fitted with large front windows of gold film
type glass giving maximum forward vision, and the
finish is in a contemporary style of grey and blue
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Fig. 2.-One of the Bogie units.
with polished wood facias. Situated at either side
and .forward of the draught -screens are the tip -up
type seats for the crew. The driver sits on the
left-hand side of the cab and in front of him are
the contrdols, see Fig. 3. The layout of the con-
trols follows standard British Railways practice
with the addition of six ammeters to detect wheel
slip. Mounted above these ammeters are four dials :
Main reservoir, pressure, Brake cylinder pressure,
Vacuum Gauge and Speedometer. To the right of
the driver, is the master controller power handle
which controls the diesel engine by variations in
air pressure. Other controls are operated by push-
button or toggle switches. Panel illumination is by
ultra -violet lights mounted in the canopy above,
and the cab layout, and controls are duplicated at
either end of the locomotive.

Some interesting inovations have been in-
corporated in " Lion ". The roof for instance, is
made from fibreglass mouldings and above the
engine -room is fitted a hatch made from translucent
fibreglass panels. This hatch can be raised 6in.

by a pneumatic system to allow hot air to escape
quickly, so that maintenance can be carried out
much sooner than would normally be possible. If
required the hatch can be rolled clear, so that the
engine may be removed and replaced. Incorporated
in the hatch system is a safety device which
prevents the locomotive moving whilst the hatch is
raised. To facilitate easy maintenance many sub
assemblies have been incorporated in the design,
examples of which are, the radiator group, the
resistance group, auxiliary group and many
more.

Situated in the side of the locomotive is a door
which is arranged so that the lower portion swings
down to form a platform so that personnel may
stand when refilling the underslung water tank
from a standpipe.

At the time of going to Press, no orders from the
British Transport Commission have been forth-
coming but it is expected that when the test pro-
gramme for " Lion" is completed a large order will
follow.

Fig. 3.-Photo shows instruments and controls in driver's compartment.
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EL T CD ILL
BY H.J. JONES

THIS USEFUL ATTACHMENT

CONVERTS A PORTABLE

ELECTRIC DRILL TO

TAKE SOME OF THE

BACK -ACHE OUT OF

GARDENING
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THE accessory about to be described converts a
standard kin. electric drill into an efficient
lawn mower. It makes light work of the

arduous task of lawn mowing. Construction is com-
paratively simple and can be carried out with the aid
of the electric drill and a few standard metalworking
tools. A lathe is desirable though not absolutely
necessary to make some of the parts. If no lathe is
available the design of the parts can be modified.

MATERIAL LIST
Part No. Particulars.
No. Required

1, 2, 3 3 2in. x kin. thick Bright
Mild Steel, 12kin. long.

4 2 kin. square Bright Mild
Steel, 4in. long.

5 2 kin. dia. Bright Mild Steel,
13kin. long.

6 1 kin. dia. Bright Mild Steel,
2in. long.

7 4 kin. x kin, thick Bright
Mild Steel, Sin. long.

8 4 kin. dia. Bright Mild Steel,
llin. long.

9 4 Ain. dia. Bright Mild
Steel, 61in. long.

10 1 2in. x kin. thick Bright
Mild Steel, 4in. long.

11 2 16s.w.g. Aluminium sheet,
12in. x 6kin.

12 1 kin. Whitworth bolt and
nut, lin. long.

13 1 kin. x kin. thick Bright
Mild Steel, 1 lkin. long.

14 2 lin. x -Ain. thick Cast
Steel, nin. long.

15 1 kin. dia. Silver Steel. lkin.
long.

16 1

17 2

18 4

19 1

20 12

21 4

22 1

23 1

24 8

25 4

kin. outside dia. Mild Steel
Tube, 3ft Sin. long.
kin. dia. Bright Mild Steel,
5in. long.
Ball Bearing Roller Skate
Wheels.
Rubber Handle, to suit
Part No. 16.
kin. Whitworth Nuts.

kin. Spring Washers.

kin. dia. Whitworth
kin. long.
No. 2B.A. bolt and
lin. long.
kin. dia. countersunk
Rivets, x kin. long.
kin. dia. countersunk
Rivets, x kin. long.

bolt,

nut,

head

head

The main frame is made first of all. File a
radius on the top corners of Parts Nos. 1 and 2.
Mark out and drill four Sin. dia. holes in the
positions shown, also mark out and drill the four
kin. dia. holes for riveting Part No. 4 in position.
Countersink these holes to suit the heads of the
rivets to be used. Drill and countersink one kin. dia.
hole in Part No. 4 and rivet in place, then drill and
countersink the second hole and fit the second rivet.
Mark out the centre hole to fit the electric drill to
be used, in Part No. 3, drill and file out to be a
neat fit around the boss of the drill. Mark out and
drill the Bain. dia. holes and also the kin. dia. rivet
holes in the ends. Countersink these on top. The
ends of Part No. 5 are then turned down to kin.
dia. for a length of kin. and screwed kin.
Whitworth. Part No. 6 is also turned to the
dimensions shown and a kin. dia. hole drilled
through. The end is drilled ktin. dia. and tapped
kin. Whitworth to suit the kin. Whitworth
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bolt used to secure it in place. They are
then assembled with Parts Nos. 1 and 2
and then Part No. 3 is riveted in place after
drilling the necessary holes in Part No. 4. Parts
Nos. 7 and 8 can then be made. Part No. 7 has
two gin. dia. drilled holes and the ends filed to a
radius of in. Parts No. 8 are turned in the lathe
to the instructions given in the drawing, and fitted
to the rolled skate wheels, the ends of the spindles
being riveted over.

The other ends of the spindles are riveted to
Parts No. 7. These wheel assemblies are bolted
to the main frame using spring washers to effect a
secure hold. It will be noticed that by varying the
angle of Parts No. 7 the frame can be raised or
lowered. This adjustment is used to alter the depth
of cut of the mower blade.

Parts Nos. 9 and 10 are then made to the instruc-
tions given in the drawing. Note that the length of
Part No. 9 must suit the electric drill to be used.
The aluminium top plates, Parts No. 11, are made
next and assembled in conjunction with Parts No. 9.
Part No. 10 is bolted in position and the fin. Whit-
worth set bolt and lock nut, Part No. 12, is put in
place. This is for fixing the electric drill securely.

The handle, Part No. 16, is made from lin.
outside dia. Mild Steel Tube. Conduit tubing or
any other tube of this size will be suitable. The
bend at the end can be made by heating to a dull
red and placing in a gin. dia. hole in a thick piece
of wood and bending gradually. If care is taken the
bend can be made without kinking the metal. After
bending, cool the metal off by dipping in cold water.
Drill the Ain. dia. hole in the end and also drill
and tap the two lin. dia. B.S.F. holes for the cable
holders, Parts No. 17, which are screwed in place,
and then assemble in position with Part No. 6;
a 2B.A. bolt lin. long, and nut are used to secure.
The handle can be removed for storing.

The last part to be made is the blade, Parts Nos.
13, 14 and 15. Part No. 15 is turned to the
dimensions shown. It is advisable to anneal the
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silver steel bar before attempting the turning. This
is done by heating it to a dull red colour and
allowing it to cool slowly by placing in sand.
Part No. 13 is drilled to enable the cast steel cutting
edges, Part No. 14, to be riveted in place, and also
to suit Part No. 15. When drilling the cast steel
pieces, the fin. dia. end hole only is drilled in each
and they are secured in place with one rivet and the
other fin. dia. hole is then drilled. This ensures
matching up correctly. The next operation is the
hardening and tempering of the cast steel pieces.
Heat to a cherry red colour and plunge into cold
water. Clean up with emery cloth and then heat up
gently with a moderate gas flame and wait until
the colour at the cutting edge is a light yellow, then
cool quickly again. The final operation is sharpen-
ing. Note that this is done on one side only of the
cast steel pieces.

A coat of good enamel paint improves the
appearance of the finished article and also prevents
rusting. When the paint is properly hardened the
electric drill may be placed in position, the blade
fitted and the complete mower then tried out. It is
advisable to see that the lawn is free from small
stones as these will damage the blade. A long cable
will be required to enable the mower to reach all
parts of the lawn. It is a good plan to have a con-
necting box with a three -pin socket and switch
connected to the mains and the electric drill
plugged into this. If it should be necessary to join
two lengths of cable, make use of the standard three
pin connectors which are readily obtainable.

Never use the drill without an earth connection
and always see that the mains is disconnected when
fitting or removing the blade from the drill or when
adjusting the depth of cut.

In use a slightly different technique from that
necessary with the cylinder type of lawn mower, is
required. It is better to divide the lawn into squares
and cut one square at a time. This avoids getting
mixed up with the cable. The mower cuts on the
return stroke as well as the forward stroke.

WIRED RADIO SYSTEMS USED TO TRANSMIT PAY

AS YOU VIEW TV

DEMONSTRATED recently in London, was
a form of pre -payment television which
utilises an existing wired radio system, as

the carrier of the picture. Various forms of so
called slot TV have been proposed from time to
time, but the majority of these assume that the
programmes will be sent out over the air in the
ordinary way. There are various difficulties in this,
not the least of which is how to ensure that only
those who are entitled to will be able to pick the
programme.

With the wired pay -TV system, the proposal is
to use an existing circuit such as we have in various
parts of the country and which is commonly known
as a relay system. The relay network in London is
claimed to be one of the largest in the world, and
it has branches in almost every town, including
Scotland. These provide six Channels at present,
giving all the standard Sound programmes as well
as the present TV programmes, having also spare

channels upon which the future pay -TV pro-
grammes may be transmitted. For this system, a
small box, provided with a coin slot is supplied to
the viewer at a nominal charge, this is connected
to the television receiver (which should preferably
be of the modern dual -line type). When the viewer
wishes to see one of the transmissions he inserts a
two shilling piece in the slot, and switches on.
The act of switching on operates a mechanism at
the central transmitting point which sets into action
various computers, operating every three minutes,
and which automatically records the number of
people who are viewing the programme, and the
total amount which has been paid. If for any reason
a viewer does not wish to continue looking he
switches off, and the central recorder registers his
departure, but the machine automatically remains
set to make use of the remainder of his payments
at a later period.
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Amateur
Climatological Station
CONSTRUCTION OF A GAUGE & STEVENSON BOX

A

AN amateur Climatological Station provides the
owner with a hobby of never ending interest.
It is one of the very few hobbies that will

allow him to assist the professional, particularly if
his station is at a good distance from an official
station. His records, if carefully kept over a long
period, are of great value, and should be treated as
such. It should be borne in mind that the station
is not a forecasting station. This can only be done
by those who have access to information from
stations covering a very large area.

It is true that observations can assist to forecast
weather for the very near future. The conditions
that bring certain weather such as rain, storms,
wind, snow, etc., are preceded by changes in air
pressure, temperature, humidity, evaporation, cloud
changes, and many other things that point directly
to the change. When these changes make them-
selves manifest it should be remembered that the
change has taken place and is moving up towards
you. Noting the change is not forecasting, but
remarking on known conditions.

The station will give you a picture of the climate
at the station over a period of time. I say at the
station deliberately, because I have seen 2in. of
rain fall less than three-quarters of a mile from my
place, where no rain at all was registered by the
gauge. The records of the station, in conjuction
with those from other stations form a composite
picture of the weather in a particular country. The
climate of that country, and of the world is slowly
changing, and your station can well help to record
that change.

The station must have a number of instruments,
most of which can be built at home by anyone with
an aptitude for that sort of work. Often, other
instruments, such as those from aircraft can be
used or adapted for use. An altimeter makes a
very accurate barometer. The instruments needed
for a good station are a rain gauge, barometer, or
barograph, a thermometer, or thermograph, wet
and dry bulb thermometers. evaporimeter and
anemometer. You will also need a Stevenson Box
to keep instruments in that are placed out in the
garden. A sunshine recorder is also a useful piece
of equipment if you care to spend the money.

Another instrument which is not part of any
official weather station is a seismograph, an instru-
ment that normally is used for earthquake record-
ing, but with which an enormous amount of research
is being conducted all over the world in the detec-
tion and tracking of cyclones. Other phrases of
weather observations can be deduced from these
records, but little has been done in this line, and,

By A. Crawfoot
without doubt this opens out a wonderful field for
the amateur to construct and run this instrument. His
research cannot fail to be of use to the community.
If you intend to build a station in your garden as
a separate building, keep it well away from any
open space that you may have, as you will need this
for your other instruments. The building should
be as big as you can afford, and if you intend to
install a seismograph, sub -divide a section at least
8ft x 6ft for this purpose. This section must be
light proof at all times, and fitted with a red light
as well as a white one. The whole building should
be about 16ft x 8ft with a concrete floor. The floor
should be in two sections. The seismograph room,
or vault, as it is called should have the floor at
least 2in. clear of main floor with the space inside
the vault so that the partition is built on the main
floor. Line the vault with a soft building board to
help in temperature insulation. No windows are
fitted to this part, but a ventilator should be in-
stalled high up. It should be as near as possible,
draught proof. The main part of the building
should be fitted with a work bench and windows,
but leave a clear wall for the anemometer and
remote registration evaporimeter. The building
itself can be constructed of any material you wish.

Constructing the Rain Gauge
Before commencing work on the rain gauge,

ascertain the size of the catchment funnel and the
height above ground. Do not consider building a
float operated gauge. Under these circumstances a
float is by no means accurate. It will hold against
the surface tension of the water over several points,
and there is no guarantee that when emptied the
water will return to the same level. A few days of
no rain will evaporate some of the water, and a
further inaccuracy will creep in there. Measure-
ment can only be made by retaining the water that
has passed through the gauge and carefully measur-
ing in a special glass.

Rain is measured in points, 100 points being lin.
It is obvious that measurements of 1/100in. cannot
be made by ordinary means, and some means of
magnification must be used. Most measuring
glasses are iluth the area of the intake funnel so
that one point of rain will show as lin in. These
glasses are quite reasonable to purchase.

Next obtain an ordinary funnel, the opening of
which is a little larger than the size you require.
Remove the " tail " and close the opening to Sin.
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Next cut a strip of tin Ifin. wide to form the rim.
The rim must be tapered in at the top, the
diameter being exact at the top. This taper is im-
portant. It is to cut the rain cleanly at the given
size, and to assist in preventing any splash out
during a high wind. Next make up the water con-
tainer. It is best to make up two, as one could get
filled up before the normal time for reading, and it
is then a simple matter to change the container
over and measure what has been caught to date.
Paint the funnel and the container gloss white
inside and out. Keep painted, as this helps to
reduce any evaporation in the container after the
rain has stopped.

To position your gauge, place it as far from trees,
buildings and fences as you possibly can. Place it
dead level, and make sure that it cannot be blown
over during a high wind. Four iron pegs driven
into the ground to form a " cage " is as good as
anything.

The Stevenson Box
The next part of the equipment is the Stevenson

Box. As all readings are shade readings this means
that thermometers and barometers should be kept
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in the shade and under continuous similarity of
conditions, a container that will allow free circula-
tion of air from any direction that it is blowing,
without draughts is essential. The Stevenson Box
supplies these conditions. The box is 3ft square
outside, and is constructed from 2in. x 2in. planed
pine framing with 4in. x 4in. planed cladding out-
side and inside, the boards being alternated so as
to break up any direction wind blowing on to the
box. The bottom is double in the same way as the
sides. The top is also double in the same way, plus
a separate " roof ". When completed, the box gives
a perfectly free circulation of air round the instru-
ments without any direct sunshine inside.

Make up the two side frames first, the bottom
rail is 2ft I lin. long and a fin. tenon long is
cut on each end. The back stud is lft 9in. high,
and is morticed in the same way. Be careful of the
angles of the top mortices. To obtain these angles
the easy way, lay the bottom rail and the two studs
on the bench (the mortices and tenons being in
place) square the angles, then lay the top rail across
the two and mark the angles of both the mortices
and the tenons on the rail. Before assembling, cut
the checks in the front and back of the studs for the
bottom and top rails. These checks should be
high by lin. x lin. Cut the tenons on the bottom
and top rails to suit the check, so that the front and
back rails, when in position, fit snugly. The rails

Note turn in of riff,

Solder

[Mae
container
soldered to

funnel

Water
container

toff

Endof
funnel
removed

Ground level

To suit materials of
existing container

The Rain Gauge.

are, of course checked out to suit. All the joints
should be well glued with a waterproof glue, and
a nail or screw through will help to strengthen
them. Now cut four pieces of 4in. x fin. 2ft 11 in.
long. In one of them cut a piece from each end
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14in. from the end and in. deep. This is the front
internal bottom. For the back, cut out lain. square
from each end. Stand the two end frames up on
the bench and fit the two bottom boards at the
front and back. These should be well glued and
nailed. Next nail the other two plain boards on the
top, flush with the front and back rails. Now cut
the other bottom boards in, keeping them as near
as possible to lin. apart. The top is then treated
in the same way. Turn the box upside down on the
bench and fix the internal cladding to the roof.
Then fix a strip of x lin. on to the cladding,
flush with the inside of the framing. This is to
carry, the ends of the inside boards where they cut
up on to the roof. Now fix the inside cladding to
the back. This is a little awkward but not difficult.
The bottom board should be kept down tight on
to the floor of the box. The spacing of these boards
can be kept at lin. as the top board will have to
be cut to width. Before fixing these boards, make
certain that the back is square. The sides are
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fixed to a strip the same' size as that underneath
the top. These two pieces are fixed on top of the
cladding boards in the same way.

The side boards are fixed in the same way as
the back, the first being kept down tight on the
bottom. Space at 1M. the same. Above the eave of
the back, the boards will have to be cut on to the
angle, of the roof and fixed to the strip. Before
fixing the outside cladding, give the outer part of
the box at least three good coats of white paint.
This will of course apply to the inside of the out-
side boards. When fixing the outside cladding, do
not glue, but the boards should be screwed, so
that they can be removed for repainting when
needed. This does not apply in the same way to the
top, as this is covered with the outer roof and well
protected from the weather. The first or bottom
board of the outside cladding is reduced to llin.
wide, and screwed flush with the bottom of the
bottom rail. This is to allow any water running
down inside the walls to run straight out.

Overhang 12" Pubberoid roofall round

c

Rafter
2X2"

The Stevenson Box.
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The door is framed from 2in. x lin. planed pine.
The two rails (top and bottom ) are cut to length,
leaving about lin. clearance. The two styles are
then cut in between the rails. Before putting
together, drill a number of holes through the
bottom rail to allow water to drain out. The fram-
ing is best fastened with corrugated fasteners and
the cladding glued and screwed inside, and screwed
only outside. The hinges should be ordinary T
hinges, and the fastener a hasp and staple.

The roof is formed by fixing two pieces of
2in. x 2in. planed over the top of the side frames.
These should have an overhang of 11 in. back and
front. The top is screwed to these, and is formed
of 4in. x fin. boarding with the joints close, but
not cramped, as any moisture getting on to the
boards will cause them to swell and buckle. The
boards overhang the " rafters " by lin., and by 12in.
at the sides. The whole thing is covered by a bitu-
men felt product to make it water tight. Paint the
whole box glass white and keep well painted and
clean.

The box is mounted on a stand about 3ft 6in.
high. The actual height is governed by the height
of the person using it. The centre of the door
should be at eye level. Four pieces of 3in. x 3in.
form the legs. The length is about 6ft, 2ft 6in. in
the ground and 3ft 6in. out. Four 2in. x 3in. rails
are morticed and tenoned round the top, 2in. down
from the top of the posts. The outside size is
3ft lin. square. Four pieces of either 2in. x 2in.
or 3in. x 3in. angle iron 6in. long are screwed on
to the outside corners of the legs, leaving 3in.
above the leg. Set the box in to the angle irons
and screw tight. If the box is in a very exposed

position fit braces on each side, but normally, if
the posts are well rammed into the ground this is
not needed.

The instruments can be placed anywhere in the
box. For the wet and dry thermometers, fix a
strip of fin. timber, about 2in. wide across the
inside of the box. The height should be enough to
be able to place a small glass of water underneath
one of the thermometers. A note here on the use
of the thermometers would be in line. The dry
instrument gives the temperature of the air, whilst
the wet instrument gives the temperature when the
bulb is exposed to evaporation of water. The dif-
ference in the temperature gives the relative
humidity of the air. The instruments are usually
bought as a matched pair. They are hung side by
side on the cross strip of timber. One thermometer
has a piece of linen tied over the bulb by a length
of thick cotton string. This string dips into the
glass of water. It should be long enough to lay on
the bottom. The water is drawn up on to the bulb
and there evaporates. The temperature is reduced,
and the greater the evaporation, the lower the
moisture content of the air. The difference in the
readings between the wet and dry bulbs are read
off a chart, and the relative humidity obtained. If
both bulbs show the same reading (an unlikely
occurence) the humidity is 100%. A dry bulb
reading of say-64deg and a wet bulb of 56deg
gives a relative humidity of 59%, 100% humidity
means that the air is fully saturated and unable to
absorb any more water. The later means that
another 44% moisture could be absorbed before
reaching dew point. The full implication of this can-
not be discussed here as it would be far too lengthy.

Patterson's Electronic Beer Warmer
by STUART STANLEY KIND

CCTHE impact of the refrigerator on modern society ", said Patterson, taking a swig at his beer,
" has as one of its primary effects induced an attitude of mind which for want of a better word
I shall call thermophobia '." He gazed proudly at the ceiling before continuing. "This has

advanced to the stage where in the most progressive households canned beans are kept iced prior to
heating. Alongside the canned beans is kept the bottled beer. I have taken steps therefore to market
Patterson's Patent Electronic Beer Warmer ".

My half -formed query was silenced by an imperious wave of Patterson's hand, which in one motion
silenced me and ordered two more pints from the waiter.

" You may well ask ", continued Patterson, " why a beer warmer? The answer is that English Ale
is not meant to be served iced and sooner or later it will be realised that this perversion, imported as
it was from America with its predilection for Germanic aerated waters, is out of keeping with the
English character. When that time comes I shall be ready.

" Each refrigerator will be fitted, before sale, with a beer warmer. These will run on the immersion
heater principle and each will be fitted with a thermostat.

" On removal of the beer bottle from the refrigerator, the cap is removed and the stem of the heater
plunged down into the beer. The low temperature of the beer will actuate a bimetallic strip, which
will close a low voltage circuit in the heating current ".

Patterson burped softly and went on. "The heater is rated at 50kW and so you see the heating time
is critical. Assuming that the beer bottle holds one imperial pint and taking a reasonable value for the
calorific equivalent of the bottle then a heating time of 0.783 seconds is indicated. This will raise the
temperature of the beer from 5deg centigrade to a reasonable 20deg centigrade. It is necessary of course,
for there to be some beer in the bottle in the first place ", said Patterson ostentatiously viewing me
through the desiccated bottom of his pint pot.

Two more pints appeared and Patterson contentedly continued.
"Too short a heating time will not be satisfactory, too long a heating time will cause the beer to

boil in about 3.9 seconds, which, having regard to the rate of heating will cause a violent explosion.
" At least, it would cause an explosion if the warmer were not fitted with Patterson's Patent Thermo-

! metric Cut -Out. This of course will increase the cost slightly but the safety factor is enormously
increased and so it is well worth it.

" I can see it now ", he breathed with the eyes of one who has a vision, " every family with a Patterson's
Beer Warmer ".
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L.B.S.C's 32in. Gauge

The front edge of the paper should be flush with
the upper part of the throatplate. Snip off the
lower part to the same angle as the throatplate. On
the lower and back edges of the paper, mark with
a pencil the outlines of the bottom edges of the
firebox, and the edge of the firebox backhead, and
cut away the surplus paper. The result should be
a paper replica of the firebox wrapper sheet.

Remove it from the throatplate, flatten it out, lay
it on a piece of in. (13 -gauge) sheet copper, and
scribe around it, to mark the outline on the copper.
Alternatively, stick the paper pattern on the copper,
same as a kiddy would do with a fretsaw pattern;
then saw and file to outline. If the copper is hard,
soften it as described previously, then bend it to
shape, so that it fits closely to the throatplate
flange. Mark off the location of the corner bends,
then put a piece of round steel rod in the vice jaws.
This should be about kin. dia. and project about
7in. from the side of the vice. Lay the copper
over the rod at the place where the bend is to be,
and give each side a good hearty downward press
simultaneously. Beginners will be surprised how
easily the bend is made. Ditto repeat at the
other top corner, then try the wrapper over the
throatplate flange. Naturally it won't fit exactly at
first go, but it won't want much coaxing to get
it fitting nicely over the flange. Clean around the
inside, where the wrapper is in contact with the
flange, with coarse emery cloth or similar abrasive;
then rivet the wrapper to the flange with Ain.
copper rivets. Only a few are needed, say about
1 lin. apart. They have nothing to do with the
strength of the boiler, being merely for the purpose
of keeping the parts together while the brazing
job is under way. No need for fancy snapped heads,
as they are filed flush after brazing.

Assembly
The next item is to fit the barrel to the throat -

plate. Try it in place, and if it doesn't line up
truly, with the shaped end of the barrel in close
contact with the throatplate, teach it good manners
with a file. The top of the barrel and top
of the wrapper should form a straight line and
the sides should be parallel also. I never bother
about any fixture between barrel and throatplate;
all I do is to stand the completed firebox shell in
the brazing pan, with the barrel perched on top of
it in correct position, and get busy with my oxy-
acet blowpipe; but I don't recommend that lark
for beginners and inexperienced coppersmiths.

To hold the assembly securely in place, rivet
four locating tags to the inside of the barrel.
They are lin. lengths of 16 -gauge copper
about fin. wide, and should project about
yin. from the barrel. Push them through the big
hole in the throatplate when fitting the barrel for
keeps, and when it is correctly located, knock back
the ends of the tags against the inside of the throat -
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FIREBOX AND
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plate. That will prevent the barrel shifting while
brazing the joint.

First Brazing Job
Put a layer of small coke or blacksmith's breeze

in the bottom of the pan, and stand the assembly
on it with the barrel pointing to the sky. Pile up
the coke at sides and back almost to the level of the
throatplate, and inside the wrapper to about lin.
below it. Mix up some flux to a creamy paste with
water, and well cover the points with it, especially
the top corners where barrel, wrapper and throat -
plate form a sort of triangle, and at the side joints
between wrapper and throatplate, below the
barrel. Have everything handy close to the pan,
which should stand on an iron frame, or a few
bricks at each side would do. If using a blowlamp,
see that there is plenty of paraffin in it, as the job
will be spoiled if it goes out when the boiler is
hot, and get it going good and strong to start with.
Tip for beginners: the secret of good brazing is
ample heat in the right place, plus clean metal.

Heat the assembly evenly by moving the flame
about over the copper, then play on the coke around
and inside it. When the coke glows red, con-
centrate the flame on one bottom corner of the
throatplate. When that reaches bright red, dip the
piece of brazing strip into the flux, then apply it to
the joint in the flame. If the heat is right, the end
of the strip will melt and flow into the joint. Now
move the flame along very slowly, an inch or so
at a time, and as the copper glows bright red, apply
more brazing strip, dipping it in the flux at each
application. When the barrel is reached, keep right
on, playing the flame on barrel, wrapper and
throatplate, and feeding in the brazing material as
the metal becomes red under the flame. When you
get to the top, where the barrel separates from the
joint between throatplate and wrapper, direct the
flame so that the lot is heated simultaneously. The
flame of a 5 -pint blowlamp is plenty big enough
for this when working at full power. Feed in
plenty of brazing material, and fill up the whole
corner to a flush surface, the molten spelter form-
ing a fillet against the barrel.

Carry on over the top, give the other corner a
dose of the same medicine, then work your way
downwards. When the lower part of the barrel is
reached, where it leaves the side of the wrapper to
form the " belly " part, play the flame direct on
the joint between barrel and throatplate, and feed
in sufficient brazing material to form a fillet. When
the end of the joint is finally reached, at the point
where the barrel meets the wrapper again, give an
extra blow-up, and feed in more spelter to ensure
that the joint is continuous and perfectly sound.
If, during the operation, there is any bubbling of
the molten spelter, scratch it with the pointed
wire, in the flame, otherwise what are known as
borax bubbles or blisters will form, and leakage
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will develop. Then finish off the side joint.
Finally, let the job cool to black, then carefully

put it in the pickle bath-and mind the splashes!
Let it soak 15 minutes or so, then fish it out, well
wash in running water, and clean it up with a
handful of steel wool, or some domestic scouring
powder.

Firebox and Combustion Chamber
The top and sides of the firebox and the barrel

of the combustion chamber are made from a single
sheet of 13 -gauge copper, measuring 12in. x 10in.
To assist beginners and inexperienced copper-
smiths I have shown in Fig. 122 the whole bag of
tricks " in the flat ". The first job is to mark out
very carefully the outline shown to the given
dimensions on a piece of thick brown paper or
drawing paper. Cut it exactly to the outline and
don't forget the deep slits at either side at 4in.
from the straight edge. Bend up the paper tem-
plate to the shape shown in the perspective sketch
(Fig. 126) and fix the overlap at the bottom of the
barrel section with a pin or a couple of paper clips.
Now check off your pat -r dummy with the longi-
tudinal and cross -sections of the firebox and
combustion chamber shown in the general arrange-
ment of the whole boiler. If OK go ahead and
mark out the sheet of copper, using the paper
template as a guide. Cut the copper to outline,
soften it, bend to shape and fix the lap joint with
four copper rivets to keep it close set while the
brazing is under way.

Experienced coppersmiths can, of course, mark
out direct on the 12in. x 10in. sheet of copper and
bend up right away, but for tyros and first -timers
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it is far better-and cheaper!-to make the paper
dummy first. If you spoil 20 pieces of paper all
you lose is your time, but if you make an apple pie
of just one sheet of copper, well-copper sheet is
mighty expensive nowadays! 'Nuff said.

Firebox Throatplate
The front end of the firebox section is closed by

a throatplate somewhat similar to the larger one
previously described, but it has to extend only to
the upper part of the barrel of the combustion
chamber. As the throatplate and firebox doorplate
are flanged over the same forming plate make this
first. Use }in. iron or steel plate, cut to the shape
of the firebox doorplate but Ain. less in width at
each side and tin. longer at bottom. File off the
upper edge to the angle shown in Fig. 127 next
issue. Alternatively use the cast-iron former which
will be supplied by our advertisers. One edge of
sides and top should be rounded off.

A piece of 13 -gauge sheet copper 4in. x 5in. will
be needed for the throatplate. Lay the former on
it and scribe a line {din. away from each side, then
cut away the superfluous metal. Set your dividers
to 'fain. radius and on the centre line at from
the bottom strike the arc shown. Saw out the
semi -circular segment, then grip former and plate
together in the bench vice and flange the sides.
Nick the flange at each side at liin. from the
bottom and bend the lower part backwards as
shown in Fig. 123 next issue. Clean the flanges with
a coarse file and well clean the copper below the
cut -away part to ensure sound brazed joints. Finally
put the throatplate in position at the front of the
firebox and rivet the flanges to the front end of

the side sheets with five Ain. copper rivets
at each side.

Beginners especially note that flanges
must be in the closest possible contact with

1,e the sides of the firebox and the front must
butt up as tightly as possible against the edge
of the combustion chamber. In full-size
practice the joint is flanged and riveted, but

04. the big boilers are not brazed and a flanged
joint is needed to stand up to the stress. In
the small boiler the brazing material forms a
fillet, which replaces the flange and, if
properly done, is actually stronger than the
metal of the boiler itself. I've built a good
many boilers with firebox throatplates made
as above and have never had even a leak, let
alone a failure. Experience teaches!

1.5e

eb"

Bend on dotted
line to I/2"rad.

Bend into
half circle.

476"

FIREBOX AND COMBUSTION CHAMBER

BEFORE BENDING.

Fig. 122.

Firebox Doorplate
The firebox doorplate will need a piece

of 13 -gauge sheet copper x 5in. Lay
the forming plate on this with the upper edge
kin. below the edge of the copper and scribe
a line at each side kin. away from the
former. Cut to outline, soften the copper,
then grip copper and former together in the
bench vice and flange the sides and top in
the manner previously described, taking care
to get the round corners at the top nicely
bedded down to the edge of the former. At
tin. from the bottom, at each side. nick the
flanges and bend the plate as shown in
Fig. 127 next issue.
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401(4
THE common method of making welds in thin

sheets of polythene and other plastics involves
contact between the sheet and a hot iron and

consequently produces narrow regions of reduced
strength and thickness on either side of the joint.
This reduction in thickness is produced by the
pressure of the iron whilst the plastic is molten.
The method to be described does not have this
disadvantage and has been shown to cause a slight
thickening of the material near the weld with an
improvement in strength. A further advantage of
the method is that it can be used where the sheets
to be joined are supported on porous surfaces or on
material which yields and will not support the
pressure of an iron. Situations of this type occur in
such cases as the placing of plastic jackets on
books.

The instrument used is shown in the diagram.
It consists of a length of copper tube into which air
at a low pressure is blown. This is heated as it
passes through the gun by an electric heater dissi-
pating about 30W and supplied by a transformer or
accumulator battery. The air emerges at a high
temperature and impinges on the plastic through a
hole in a metal shoe which serves to hold the two
sheets in contact. The result is that a small area
of each sheet melts and fuses, producing a con-
tinuous weld as the gun is drawn forward.

The tube used in the construction of the gun is
copper of lin or outside diameter about 9in.
long. The type of tubing which is used for oil -
pressure gauge connections or motor vehicles is
suitable. The heating coil is made from nichrome
resistance wire which could be taken from a
discarded electric fire element. It is cut so as to
have a resistance of about 511 so that it will

Flatterned
into

nozzle.

Copper or brass
shoe Id wide
with 1/4"hole

Heating cell

Solder

Solder

Stout iron wire

DESCRIBED BY

M. J. HARRISON

dissipate about 30W when connected to a 12V
supply. If other supply potentials were to be used,
the resistance of the coil would have to be modified.
The coil is wound on to the tube after a length of
about lin. has been coated with " Pyruma " cement.
Connections are made to it by twisting it tightly to
lengths of insulated flexible and it is then
embedded in a further, thick layer of cement. A
jet is formed on the end of the tube by squeezing it
with pliers until the opening is reduced to about
3 thousandths of an inch. It will then be about lin.
wide and this will consequently be the width of the
weld produced. The copper shoe is made from a
strip bin. wide and fin. long, cut from stout sheet.
The ends are bent up and the surface polished with
fine emery cloth, to enable it to slide smoothly over
the plastic.

The air pressure required to operate the gun is
about 81b/in.' and can be obtained from a small
compressor or foot -pump, or even by blowing down
the tube by mouth. The gun can be used after the
heater has been allowed about 30 seconds to heat
up, this process being accelerated by not applying
the air until the work is to be commenced. It is
then drawn slowly across the surface to be joined
with the shoe firmly in contact with them. If the
weld is incomplete, the gun should be moved more
slowly and if the plastic is perforated as a result of
overheating, it should be moved more rapidly.

The preceding account describes small, make-
shift instruments which have been constructed and
used for such tasks as the production of gas -tight
plastic bags. None of the quantities involved seems
particularly critical and it should be possible to re-
design the gun to produce welds of greater width or
in thick material.

Solder

W277;
Sleeve for connection

of rubber hose

Perspective view of Gun.
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Ceiling-stander secretary, Nancy Wendler,
demonstrates a pair of zero gravity shoes for their

developer, john F. Heard.

SPACE travel presents many problems. One of
these, that scientists have been giving con-
siderable attention to recently, is weight-

lessness.
One test, that the American astronaut John

Glen was unable to perform, while recently orbiting
the earth, was to attempt to walk while in a
weightless condition. How he would have felt,
when he weighed nothing at all, is a sensation yet
to be experienced.

Once beyond the pull of the earth's gravity, an
astronout can no longer " stand on his own feet ",
as it were. Everything he does must become awk-
ward and cumbersome. He is, in other words, a
" floating object " with little, or no, control over his
own movements. Unless, that is, he is securely
fastened down. Even then he is not too mobile,
although able to use his hands and feet for the
manipulation of controls etc.

However, when space cabins increase in size, to
where movement is necessary or desirable, the
method of overcoming zero gravity must be
overcome.

According to John F. Heard, a space applications
engineer with the U.S. Martin Aircraft Company,
this is no longer a problem. The force of gravity
can now be overcome, and a person can-either
here on earth, or in space-walk anywhere he
pleases in the same manner as a fly does.

Mr. Heard has developed, what he terms, " zero
gravity space shoes ". These shoes will permit
future men -in -space to control their means of loco-
motion and orientation to physical components
within the space cabin.

The shoe soles would be covered with a nylon
fabric consisting of thousands of tiny, closely -
spaced hooks. The floor of the space vehicle would

SPACE
SHOES

BY OUR SCIENCE CORRESPONDENT

be carpeted with a nylon pile " rug ". The hooks
would engage the nylon fibres when the shoe comes
in contact with the rug. When these minute nylon
hooks engage with a carpeted surface, they create
a fastening effect with a holding power capable to
suspend the weight of an average size person. This
is possible, even when walking on the ceiling upside
down, with the earth's gravity pulling. In space,
relatively small amounts of hooks would be required
to keep an astronaut walking properly.

Laboratory tests, conducted by Mr. Heard at the
Martin Aircraft Company in Denver, Colorado,
have demonstrated an extreme holding tension
capacity of 851bs per shoe. Normal walking motions
would start a peeling effect on the nylon material
that releases each shoe for proper locomotion.

Other methods, such as suction cups and mag-
netised shoes have been suggested to overcome the
problems that arise in a weightless environment.
Magnets, however, would require a heavier surface
for contact and could possibly interfere with the
electronic equipment operating the space vehicle.
Suction cups, on the other hand, will operate in a
normal atmosphere, but will not function in an
outer space vacuum.

The material, from which zero space gravity
shoes would be made, was originally used,
peculiarly enough, in the clothing industry as a type
of " zipper " or fastener.

Demonstrating how the two materials " knit"
together.
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TRADE NEWS

Orbital Engine
THE revolutionary Orbital Engine-an internal

combustion engine., which eliminates recipro-
cating motion and dispenses with connecting

rods and crank shafts-is to be developed by a new
company in Bristol headed by Lord Strathcona and
Mount Royal.

The orbital engine is the invention of engineer
Cecil Hughes. Only one prototype exists-a pro-
totype which has enabled Hughes to prove his
theories. Already it has excited world-wide
interest.

In the past 18 months, the engine has been
developed by the Southampton engineering firm of
William R. Selwood Limited. Now, Selwoods
have handed over their interest to the new firm,
Orbital Engineering Limited, who will operate in
a new building attached to the Kelston Engineering
Company Limited at their factory in Kitchener
Road, Lodge Causeway, Fishponds, Bristol. Lord
Strathcona is a director of Kelston Engineering, and
will be chairman of Orbital Engineering.

Kelston Engineering are themselves working on
another invention of Mr. Hughes'-a contractor's
pump which operates on a concertina principle.
Since the pump's " unveiling " on May 2nd,
inquiries for it have come in from all over the
world. Different versions are now being developed ....
for special purposes.

achieving compression without the use of reciproca-
tion as in conventional engines, and removing the
need to deal with inertia forces.

Lord Strathcona says that Kelston Engineering's
precision machinery and highly -skilled labour force
would enable Mr. Hughes to make significant
advances in the development of the orbital engine.

" We know the theory is sound ", he said. " All
we have to do now is produce an engine to
demonstrate the potential power of which this
design is capable.

" Later developments will be based on experience
largely gained from the prototype, and we shall
finally evolve an engine with an unequalled power/
weight ratio. It will clearly demonstrate the in-
herent freedom from vibration, unequalled smooth-
ness of running, and the improved efficiency over
the orthodox internal combustion engine, resulting
in lower fuel consumption ".

The orbital engine-the improved prototype will
measure less than lft in diameter and weigh only
451b-will not go into large-scale production in
Bristol.

Orbital Engineering's aim is to offer it to firms
throughout the world for manufacture under licence.
" Naturally ", Lord Strathcona said, " we hope
British firms will be the first in the field ".

V7 4

.1. L. (7.: kei;
In the orbital engine, cylinders and pistons

gyrate on orbits relatively inclined to one another,
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Substantial Price Cut For
Famous Home Workshop
Drill

ADRAMATIC price cut is announced by
Stanley -Bridges Limited for their well-
known DR2T Neonic home workshop drill,

shown in the photograph. It will be available as
from Friday, 13th July at a new retail price of
£6 19s. 6d.-nearly 17% lower than before.

There are more than 70 different attachments
available for this drill. They enable it to be used
for a wide variety of tasks in the workshop, garden
and the home.

Clarke and Smith Orders 100
EMI Type 8 Cameras

CLARKE and Smith Ltd. has been granted
marketing rights by EMI Electronics Ltd.
for distribution of the Type 8 Television

Camera to education authorities and the retail trade.
This announcement came shortly after an order by
Clarke and Smith for 100 EMI Type 8 Cameras.

From the time of the earliest village school-
masters, children at the back of a classroom have
had difficulty in seeing what was happening. With
the increasing complexity of modern education the
problem has grown, especially in laboratories or
workshops where it is essential for the students to
view intricate processes.

EMI has greatly eased the problem with the
new Type 8 camera, which enables an entire class
to view slides under a microscope, a close-up of a
scientific experiment or a practical demonstration.
For such purposes the camera is placed on the
demonstration bench and the picture transmitted
to one or more receivers strategically placed in the
lecture room.

Commenting upon this marketing agreement, a
spokesman for Clarke and Smith said

At first we envisage selling the camera as an
instrument to assist in demonstrations but we hope
that it will eventually be used as a means of trans-
mitting a lecture to several classrooms.

"Television in education has never really been
fully developed due to its prohibitive cost. With
this new camera, costing only £160, and a trolley
mounted 27in. receiver, a basic installation costing
as little as £300 can help to alleviate the present
shortages of teachers by enabling them to handle
much larger classes."
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_A S; p% Sundial
By I. Morgan

Can he log ornamental and welui in your garden
NOW that summer is with us, some of you

might like to make a very simple and most
effective sundial. Unusual in shape, mine

which has been in the garden for some years now,
is always noticed and causes considerable interest
to visitors.

One angle only has to be used-the angle of
latitude-as against the many of the conventional
dial.

Materials required
lft by 2ft length of, say, lin. by kin. strip

for the hour circle. (Brass or Aluminium.)
lin. by 13in. length of ditto.
lin. by 7in. length of lin. round.
Two nuts lin. Whit, or equivalent sundry

screws and rivets.
Material for vertical stand and base to taste.

Take the 2ft length; mark off into inches and
scribe each inch mark deeply across the width.

At each end for a distance of about nin. halve
the width (as B).

The centre mark is numbered " 12"; the lines
to the left (with the cut away ends uppermost) 11,
10, back to about 3; and to the right, 1, 2 etc. to
about 9. Stamp these in boldly-it is annoying to
have to count back or forward from 12 each time,
and remember during summer time, when the dial
shows 12, it will, in fact be 1 o'clock. Now bend
strip into true circle, marks inside, butt the ends
together, and solder, braze, or what you will.

Next take the 13in. strip. Drill a lin. hole
from each end, i.e. exactly 12in. centre to centre.
Centre this strip and mark off strip width across
it. Drill holes for rivets. Thread Ain. round
rod for just over bin. at each end. Bend strip to
approximate half circle, enter rod through two
holes, put on nuts, and tighten same till this half
ring will lie exactly on the ring previously made.

Angle of UM oe

Constructional Details.

N
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.. Your Career
FOR .. Your Own Business

.. An Absorbing Hobby
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NEXPRACT/CAL WAY
of UNDERSTAND/NO

RADIO  TELEVISION  ELECTRONICS

Including: Transistors; VHF/FM; Hi-Fi equipment:
Computers; Servo -meths; 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 learning!

POST Now

:RADIOSTRUCTOR
To RADIOSTRUCTOR (Dept. G28) READING, BERKS.
Please send brochure, without obligation, to:-

*Name

LEADS THE WORLD
IN ELECTRONICS TRAINING

MEV

*Address

9/62
(We do not employ representatives) *Block Caps Please

For Hard Hitting at Long Range

Wiley 00
Single Barrel,

Semi -hammerless
E;ector Gun

Write for descriptive Catalogue.
WESLEY & SCOTT LTD. Est. 1790

28 Park Lane, Handsworth, Birmingham 21

INTRODUCING A NEW PORTASS
LATHE

30' x 16' B.G.S.C. bench lathe com-
plete with faceplate, catchplate and
backplate, changewheels, etc., fiat or
vee drive. Complete satisfaction or
remittance refunded in full. Ex -works
write:

CHARLES PORTASS & SON
Buttermere Works, Sheffield 8

Est. 1889 Cash or terms

110GERS 31/33 NELSON ST.
SOUTHPORT

Fibre Washers. 144 Assorted .. 3/0
Meter Rectifiers. A.C. to D.C. 3/9
Sell Tap Screws, 100 Assorted 8/-
Reetifiers 6112 v. at 6 amps. 181 -
Winker Units. 6 or 12 volt .. 6/6
Motorised Water Pumps .. .. 95)-
lustrumeut Cases, 121n. a sin, x 61n. New 7/3
Thread Glace. 4/9
Races, Belts, Valves, Puliers, Puma, Brau,
Steer. Aluminium. ate.

10 PAGE LIST FREE, STAMP PLEASE

HIGHSTONE UTILITIES
58 NEW WANSTEAD, LONDON, E.11

Accumulators, 2 -volts, unspillable. 7' x
4' x 2', brand new. 6/8. post 2/, 3 for 15/,
post 3/6.6 for 28/6, post 5/-.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in plane intercom..
in self-contained metal case; can be
used to make up a deaf aid outfit
interoommunicati on system.or with crystal
set, complete with valves and Fitting in-
structions, 20/, post 3)6. Hand Micro-
phones, with switch in handle and lead,
5/6. Tannoy, 7/-. Similar Instruments.
moving coil. 8/6. All post 1/6. Mask type
with switch, 3/6, post 6d. Throat Mikes,
6/-, post 7d. Mike Buttons (carbon), 2/-.
Moving coil, 3/6, post 4o1.
Meters, 20 amp. 21n. info. 8/8: 3.5 amp.,
21n. T.C., 6/-: 100 mA 2in., Mo. 7/6, all post
extra. Meter (L. & R.) containing '.-500
micros.= movements, 9/-, post 1/6.
Bell Transformers.-These guaranteed
transformers work from any A.C. mains
giving 3 5 or 8 volts output at 1 amp.,
operate bulb, buzzer or bell. Will supply
light in bedroom or larder, etc. 9/, Post
1/-. Similar Transformer but output of 4,
8 or 12 volts, 18/-, Post 1/9. BUZZERS for
use with above or batteries, 418, post 5d.
G.P.O. Telephone Hand Comb. Sets, 12/6.
post 1/8 Telephone Hand Generator, 8/6,
post 2/6. Telephone Bell, 3/6, post 9d.
S.B.C. Neon Indicator Lamps, for use on
mains to show "live" side of switches, etc.
2/-. post 4d. Diodes. 1/6. .0005 Variable
Condensers. 2/6. post 9d. Headphones in
Good Order, 6/-. Better Quality, 7/8 and
10/-. Valanced Armature Type (very sen-
sitive), 13/6. All post 1/6. New Single
Earpieces, 3/8. Bal. armature type, 4/6,
can be used as transistor set loudspeaker,
two of these will make an intercom. set,
Ex-R.A.F. earpiece. 2/6. Post 6d.
Money refunded if not completely satisfied.
New illustrated List sent on request with
3d. stamp and S.A.E. Letters only.

SURPLUS BARGAINS
Low Speed Motors. Low Voltage Motors
and Gearbox, with Two output shafts giving
approx. 4 r.p.m., and 16 r.p.m. at 12 v. DC
and 6 r.p.m. and 24 r.p.m. at 24 v. DC.
Dimensions approx. 71" x 5' x r overall.
Each 25f, post 1,9.
Telephone Handsets. Two in series with
battery give two-way intercom. 3.5?- pair,
post 2,3. Mains Motors from 25f, post
3/.; Low Voltage Motors from 12/6, post
1,6. Battery Charger Transformers
I5v. and 9v., II amp., 161-, post 1f9; Recti-
fiers to suit above for 6 and I2v. Charging.
6f6, post 1 Send 3d. stamp for illus. list of
interesting bargains. Money Back Guaran-
tee.

MILLIGAN'S
2 HARFORD ST., LIVERPOOL, 3

FREE
CORRESPONDENCE

COURSES
IN STEAM

Two COURSES: (1) A Simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications.
(2) An Advanced Course for those with a
background of technical training. There is
no charge or obligation. Details on request
to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT). Cheltenham, Gins
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vision...

There are no physical limitations to inner vision...the
psychic faculties of man know no barriers of space or
time. A world of marvelous phenomena awaits your
command. Within the natural-but unused functions of
your mind are dormant powers that can bring about a
transformation of your life.

The Rosicrucians (not a religion) are an age-old
brotherhood of learning. For centuries they have shown
men and women how to utilize the fullness of their
being. This is an age of daring adventure... but the
greatest of all is the exploration of self. Determine your
purpose, function and powers as a human being. Use the
coupon below for a free fascinating book of explana-
tion, "The Mastery of Life", or send your request to:
Scribe: T.M.Q.

AMORC''''

THIS FREE BOOK
Scribe: T.M.Q.
Rosicrucian Order, (AMORC)
25 Garrick St., London W.C. 2, England
Gentlemen:

am sincerely interested in making the utmost
of my powers of self. Kindly send me a free
copy of "THE MASTERY OF LIFE."

NAME

ADDRESS
b.

YOU
CAN

DO
THESE

THINGS!

LIVE A 1000 LIVES
in One Lifetime

SEE WITHOUT EYES
by inner perception

SEARCH FOR
THE UNKNOWN

know when you find it
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The completed Sundial.

Cut off surplus at each end. Place half ring inside
full ring, squarely to scribed lines. (The 12 o'clock
line will lie on the centre line of this half ring, and
this is important if the shadow line is to fall exactly
on the hour lines.) Mark and then drill for rivets.
Withdraw round rod, place full ring inside half
ring, rivet together, replace rod and nuts exactly as
they were. Prepare base plate and pillar to taste.

The angle of latitude now has to be determined,
and the parts fixed in position at this. On a piece
of stiff card set out this angle and cut the triangle
(see diagram). The shaded piece shown is better
removed. Set this, on base and hold rings until rod
lies along edge. Drill, screw and I would
suggest, solder, the parts together in this position.
Check again because this angle is of prime im-
portance. It now only remains to set the position
North -South of the complete instrument. Use
compass to set a line from rod to 12 o'clock line in
this N/S direction, the rod of course being to the
S. Incidentally, on only a couple of days in the
year will this give exactly midday, but if you know
all about this you will no doubt be able to set a
more accurate N/S than by compass, and will know
of the deviation either side we get according to the
time of year.

Finally, lines of latitude across the country go so,
50° Lands End, 51° Bideford-New Romney
(Kent), 52° Ipswich-Fishguard, 53° Boston-
Stoke-on-Trent, 54° Harrogate, 55° Newcastle-
Annan, 56° Firth of Forth-Clyde, 57° Braemar,
58° Lairg, 59° Orkney, 60° Shetland.

CONSTRUCTION WITH DRINKING STRAWS
By ALAN WARD

INCREDIBLY neat constructions of basic
geometrical forms may be quickly assembled,
using drinking straws and pipe cleaners as

your only raw materials. The completed objects
will possess great beauty and will be of special
interest to young scientists for their resemblance
to certain crystal forms and modern architectural
works. Some of the completed models will seem
unbelievably rigid for things so fundamentally
" frail " and you will be able to understand why
engineers employ such, forms when building strong
structural frameworks.

To begin with, you should appreciate that hollow
drinking straws arz really very strong when you
consider that they are fashioned merely of tough
waxed paper. In the human body, the long bones,
like the thigh and bones of the arm, are tubular,
and for this very reason they are admirably suited,
from an engineer's viewpoint, to support the heavy
weight of a man. The entire skeleton may only
weigh twenty pounds. In your models the straws
will be joined together by bent pieces of pipe
cleaners. These may be twisted in various ways,
as illustrated in Fig. 1, to obtain " linking pieces "
bearing any required numbers of " prongs."

Commence your constructional experiments by
building a TETRAHEDRON, or form having four
faces, if we imagine that the space between the Fig. I.
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angles and sides is filled in to form a solid structure.
You will need four 3 -pronged linking pieces, plus
six straws. As you work at this easy model, observe
how " logical" or natural the structure is. Note
the strength of your completed symmetrical figure.
Proceed to make an OCTAHEDRON, or model of
an eight -faced form. This time you will need six
4 -pronged linking pieces, plus twelve straws.
Observe again the strength of the finished structure.
A crystal of the chemical substance alum is in the
form of an octahedron.

A cube or HEXAHEDRON can be represented,
using eight 3 -pronged linking pieces and twelve
straws, but this structure, not possessing the
triangular faces, will not be rigid without reinforce-
ment. Another non -rigid interesting form which
you can build is a DODECAHEDRON, which
possesses a total of twelve pentagonal or five -
sided faces. You will need thirty straws and twenty
3 -pronged linking pieces. Begin by joining up five
straws to make a pentagon as base and then pro-
ceed to build upwards. The structure will virtually
" build itself " once you have started, and the
awareness you will have of creative progress is
most satisfying.

So far you will have built the first four of what
mathematicians call the " five regular solids ". It
remains for you to put together the most pleasing
of them all, the twenty faced ICOSAHEDRON (do
not be dismayed at these frightening names). All
the twenty faces will be triangular, so you will
already know that the end -product of your
endeavours will be rigid. You will need thirty
straws and twelve 5 -pronged linking pieces. You
will be advised to use a whole pipe cleaner to
make each linking piece. Now, you should be able
to build the icosahedron without further instruc-
tions. If your work is tidy and you do not bend
the straws, you will be exceedingly pleased with
the result.

Some of the models may be permanently secured
at the corners, using balsa cement, and the com-
pleted forms painted in glossy primary colours to
provide strikingly ornamental objects, like modern
abstract sculpture. The shapes may be suspended
from threads and they will provide much pleasure
as they spin slowly around and present kaleido-
scopic changes of regular linear patterns. The
icosahedron is especially beautiful in this respect.
You could cut up the straws and make sets of
similar forms of diminishing sizes and different
colours, or you could design mobiles featuring the
objects aerially suspended from horizontal rods.

Fig. 2.

Fig. 3.

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

Series. No. 3, Ss. 6d.*
AIR RESERVOIR FOR COMPRESSED -AIR AERO

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

No. 5, Ss. 6d.'
SYNCHRONOUS ELECTRIC CLOCK. New Series.

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

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

CANVAS CANOE. New Series. No. 9, 4s.
DIASCOPE. New Series. No. 10, 4s.*
EPISCOPE. New Series. No. 11, 4s.'

PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED -AIR PAINT SPRAYING PLANT. New

Series. No. 13, 8s.*
MASTER BATTERY CLOCK.* Blueprints (2 sheets), 4s.

Art board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT. I Is. per set of three sheets.

P.M. TRAILER CARAVAN.* Complete sec, Ils.
P.M. BATTERY SLAVE CLOCK, 2s. 6d.

P.M. CABIN HIGHWING MONOPLANE Is. 6d.
7s. 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.
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The prepaid charge for small advertisements is 9d:per word, with box number 116 extra (minimum
order 914. Advertisements, together with remittance, should be sent to the Advertisement
Director, PRACTICAL MECHANICS, Tower House, Southampton Street, London, W.C.2.

SITUATIONS VACANT

MAINTENANCE MECHANICS
Vacancies exist for mechanics to service auxiliary electro-mechanical
equipments connected with a large scale computer.

Previous electro-mechanical experience is necessary, preferably
with paper tape processing equipments. Comprehensive training
will be given to the successful applicants.

The jitions are permanent and pensionable and offer excellent
prospects for advancement.

Applications in writing should be addressed to:
Personnel Manager (Ref. 584), LEO Computers Ltd.

Hartree House, Queensway, London, W.2.

A.M.BrIt.I.A.E., City
and Guilds. O.C.E., etc.. bring high
pay and security. " No pass-no fee"
terms. Over 95% success. For details
of exams and courses in all branches
of Engineering, Building, Electronics,
ete., write for 148 -page handbook,
free. (Dept. 96713), London
W8.

SKILLED PRACTICAL Engineers and
Craftsmen are eligible for associate
membership of THE INSTITUTE OF
ENGINEERS, PRACTICAL, 118 West-
wood Park, London SE23. Write for
details.

PERSONAL
INVENTORUS LIMITED

Our team of consulting experts is available
to advise and assist you in all technical and
commercial phases of the successful de-
velopment of your inventions.
Write to:

The Commercial Director
INVENTORUS LIMITED

278/282 High Holborn, W.C.I.

MISCELLANEOUS

SPRINGS, PRESSWORK. Immediate
capacity available. ADWIN SPRING
LTD., 33 Elwell Street, West Brom-
wich. Phone: Tipton 1473.

FIX IT. Why scrap it? Repairs to
anything mechanical. Parts for
obsolete machinery. No job too
small. Inventors' models. WELL -
WORTH PRODUCTS, Ramsbottom,
Bury, Lance.

AQUALUNG AND COMPRESSOR
Equipment, Ballraces and Miscel-
laneous items. Lists 3d. PRYCE, 157
Malden Road, Chearn, Surrey.

EDUCATIONAL
"HOW AND A./HY " 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
home. New courses bring enjoyment
as well as knowledge of this fascinat-
ing subject. Free brochure from
Dept. 12 P.M., RADIOSTRUCTOR,
Reading.

POSTAL TUITION in Technical
Drawing, tracing and blueprint read-
ing. Drawing and Design in wood or
metalwork for handicraft Teachers
Examinations. Details from: C.
PANNE1.1, 145 The Crossway, Port-
chester, Hants.

By repairing Radio and
TV Sets as a lob or so a
spare time business. Our
practical course will show
you the way. No previous
experience is required.

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR
Dept. 080 READING, BER Hs

PATENTS

PATENT I N G SERVICES, Advice
qualified Agent. C. L. BROWNE,
114 Greenhayes Avenue, Banstead,
Surrey,

HANDICRAFTS

MARQUETRY VENEERS 12 assorted
6/- post free. List 3d. FRANK COLES
(VENEERS) LTD., 76 Rivington
Street, EC2.

JEWELLERY SIMPLY MADE. Rings,
Brooches. Catalogue free. WEBBS.
105 Upminster Road Hornchurch.

HOBBIES

NEWTONIAN TELESCOPE making
61n., 8iin., llfin. Glass discs. Grind-
ing Kits, Aluminised Parabolic
Mirrors. Optical flats, Ramsden
eye -pieces, Barlow lenses. S.A.E. for
list. L. J. MAYS. 20 Clover Road,
Timperley, Altrincham. Cheshire.

WATCHMAKERS

NEW WATCHES, watch movements,
Watchmakers' tools and materials,
instructional books, etc. at unbeatable
prices. Also watch repairs under-
taken. Send 1/- for Bumper Bargain
Catalogue. THE WATOHMAKERS'
SUPPLY COMPANY. " Time House ",
Carterton, Oxford.
FOR WATCH and Clock Materials.
Tools, Bracelets, Straps and Watches
send for Free Illustrated lists to:
J. J. LAWSON, 95 Godwin Street,
Bradford 1. (Phone 32075.)

WATCH PARTS
FOR ALL makes of Watches. Tools,
Instructional Books, etc., Special Kits
for beginners, send 6d. for " Super
Bargain Catalogue ". T. G. LOADER.
(Dept. B), WATCHMAKERS' MAIL
ORDER SERVICE. Milestone Road.
Carterton. Oxford.

HOME BOAT BUILDING

FULLY PREFABRICATED Kits to
assemble a boat at home. for two -
berth Cabin Cruisers, fast run-
abouts, canoes, prams. Enterprise
SigneT sailing dinghies. Leaflets
from: WYVERN BOATS (WESSEX)
LTD, Milbourne Port, Sherborne,
BROMLEY BOATS, Kits, Mahogany.
Silver Spruce, American Boat plans
3d. list. Southlands Road, Bromley.
Kent.

WOODWORKING

ANGLIAN RANGE Saw Spindles.
10in. R/F Sawbenches, bin. and Bin.
Planers, 61n. Sawplanes and Wood-
working Lathes. Send 6d. postage for
brochures and price list to THE
EAST ANGLIAN TRADING
COMPANY, 5 Guardian Road, Nor-
wich, Norfolk, NOR55A.

(Continued overleaf)
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PHOTO ENLARGER, Castings and
Bellows, 35/. per set. S.A.E. for
details. V. J. COTTLE, 84a Chaplia
Road, Easton, Bristol 5.
PROJECTORS. Home Assembly Kits.
all types and sizes and Stereo from
£61216. Fan Base Kit. £31716.
Opticals, Screens. S.A.E. MARSHALL
SMITH LTD., 64 Norwich Avenue,
Bournemouth.

RADIO

RADIO, TELEVISION Service Sheets.
All types Valves. S.A.E. list. JOHN
GILBERT TELEVISION, lb, Shep-
herdS Bush Road, London W6.
SHE 8441.

FOR SALE

WASHING MACHINE Spares, new
and second-hand. J. AND D.
ELLISON, Barkerhouse Road, Nelson.

AUTOMATIC FIRE ALARMS, battery
operated. Limited quantity to clear
at 15/- post paid. No duty. Money
back' guarantee. JETRADE, Mount
Hamilton, Dundalk, Ireland.

RUBBER MOULDING Methods and
Prices. Price 1/6. P.P.S.. 53 Foljambe
Drive, Dalton, Rotherham.

OXY-ACETYLENE WELDER. Make
your own. Instructions 2/8. DRES-
DEENA, The Harrow Way, Basing-
stoke, Hants.

Make your own Sin. Sq. Slide Projector, Leech 3in-
Lens with Focusing Mount 22.15.0., poet 1/6. Pre -
Focus Laanphblder 5/-, post 6d. Double Condenser
Assembly with Carrier 15/-. post 1/.. LamPbonee
with Mirror 10/-, poet 1/6.
All the above parts are removed from Brand New
Ex -Government Ellis & Newton 35mm. Strip
Projector, The projector complete less lamp, con-
taining all the above parts and many more can be
purchased for 24.15.0. Post 4/..
Similar but Heavier Built Strip Projector Adiescope
by Metalair. 3 Element Condenser system, Beck
31in. lens, Lighting by 110 volt, 200 watt pre -focus
lamp, Inbuilt transformer to operate from 200.-250
volte A.C. in wooden carrying case, used but good
condition. 25.15.0, plus 5/. carriage (spare lamps
8/. ea. plus 1/- poet.
Ex A.M. 645 Gun Camera. 24 volt, 2in. fixed
focus lens 50 ft. magazine loading, complete with
magazine, new £2.15.0, ditto used £2. Both poet 2/6.
Brand new Kodak (ez Admiralty) 7 z 50 Prismatic
Telescopes, focusing, in fitted wooden case with
binocular eyepiece, fitted filters, cost over £50; due
to another huge purchase lower than ever price
E4.100. each, carriage 0/-.
Brand new (ex A.M.) 12 volt 25 amp. batteries. These
are R.A.F. general purpose lead acid accumulators,
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, carriage 5/..
All Metal Projector Stands. Lightweight, fold Sat
when not in use. Model 1. Height 3ft. Table
20 x 13in. Grade 1 14. Grade 2 22.10.0. Both
plus 7/6 carr. Model 2. As above but height variable
between 2ft. gin. and 31t. 3in. Platform 21 x 13in.
Grade 1 25, Grade 2 23. Both carr. 7/6. All are in
good condition, used but paintwork is very good on
Grade 1 models.
Ez RAF. Aerial Film. 9Vin. x 300ft. Pan, £3.
160ft., 35/-, 55in. x 47ft., St, 2450., 5/.. Ideal for cut-
ting to smaller else°. Perfect condition. Post 1/0.
Ex A.M. GCS Mark 3 Recorder Camera. 16mm.
made by Specto. Latest model with three shutter
speeds, 2 or 16 f.p.s. bloomed liin. lens F1.9 with
iris to F.16, 24 volt 150ft. magazine loading, complete
with magazine in original tropical packing, abso-
lutely brand new, only £5, post 2/6. Ditto used
23.10.0, poet 2/6.

All goods supplied on 14 -day money bask guarantee.

R. SANKEY Regal Cinema, ATHERSTONE
WARWICKS. Tel.: eltherslone 2220, 3210

FOR SALE
(continued)

ASTRO TELESCOPE making. Stan-
dard Ramsden push -in eye -pieces,
fin., tin., ;in. focus. 35/-; with
R.A.S. thread, 42/6 each. S.A.E. list.
Object Glasses, Newtonian Mirrors,
Diagonal Mounts. Focusing Mounts.
Altazimuth Mountings and Tripods
for refractors and reflectors. W. BUR.
NET, 99a West Street, Boston. Lines.

NUTS, SCREWS and Washers. Mixed
parcels of 432 parts 2, 4 and 6B.A.
Steel in round head, cheese head or
countersunk 7/.. Ditto brass 9/-, 6,
8 and 10B.A. ditto steel 8/6, Brass
8/B Also other sizes. Send for free
list. Over 140 interesting mixed lots
and 3,500 " BOBPAKS " (1/- packs).
K. R. WHISTON, Dept. SPM, New
Mills, Stockport.

METAL MARKING PUNCHES, sizes
1/161n., 3/32in. or 1/bin. Figures 10/ -
per set, Letters 30/- per set post free.
THEO ELLIOTT AND SON LTD., 8
Eldon Street, Sheffield 1.

CABINET STANDS for 3f, 41n. Lathes.
Leaflet. TELEMAX PRODUCTS.
Kimridge, Thorpe Rd., Great Clacton.

BLACKSMITHS PORTABLE
FORGES! Brand new Government
from L5/15/- carr% paid. Thousand
bargains, catalogue free. GREENS,
610 Albert Street, Lytham, Lanes.

ELECTRICAL

SMALL ELECTRIC CIRCULATING PUMPS
for hot or cold water, fish tanks, ornamental
fountains, waterfalls, milk cooling, green-
house watering, pot washers. etc.. com-
prising 120 watt unshrouded type, shaded
pole. A.C. motor, coupled to centri-
fugal die-cast pump. Output 250 K.p.h.
Maximum head 6 feet, 220/250 volts. Silent
continuous running. New Price 23.3.0.
Post paid.
H. MLDDLETON, 639 ABBEYDALE RD.,

SHEFFIELD, 7.

ALL TYPES of Electrical Goods at
extremely competitive prices, e.g.,
5 amp Twin Cable. 35/- 100 yards.
Lampholders 7/- doz. 5ft Battens
49/.. Quality and immediate dispatch
guaranteed. Request list. JAYLOW
SUPPLIES, 93 Fairholt Road. London
N16, (Tel.: Stamford Hill 4384).

THIS BOOK IS FREE!
How to get

your G.C.E"
CAN AC17710R/7ATiVE GU/OE

E
A complete up-to-the-
minute guide -ail you want
to know about G.C.E. How,
when and where to apply.
Subjects & Syllabuses at
all levels. Exemptions,
Career Requirements. 'No
Pass -No Fee' Home Study
Courses . . . how you can

get the G.C.E. and choose your own subjects.
Send for this unique book today-FREEI
School of Careers, Dept. 160, College
House, London, W.B.

"NO PhSS- N 0 FEE!"

Here's the knowledge

you need for success

in your work

NEWNES

Carpentry
& Joinery

3 Volumes
and Case
of Data
Charts

Plus Free
Q and A
Pocket Book

Written by qualified specialists
and packed with photos and
drawings it covers every aspect of
the trade -from the use of tools
and machines, to site work and
complete structures including
sheds and greenhouses. See it at
home for a week without charge;
simply post coupon to -day!

Helps you to become
fully skilled

Just a few of the many subjects dealt
with: Tools, Machines, Calculations,
Geometry, Joints, Fixing devices,
Doors, Windows, Blinds, Shutters,
Panelling, Veneering, Staining, Stairs,
Handrails, Floors,lRoofs, Byelaws, etc.

SEND NOW - STUDY IT

Free for 1 days
Geo. Newnes Ltd., 15-17 Long Acre,

London, W.C.2
Send me Newnes CARPENTRY AND
JOINERY without obligation to purchase.
I will return it in 8 days or send 10/ -
deposit 8 days after delivery, then 20
monthly payments of 10/., paying
£10. 10s, in all. Cash in 8 days, £10.
Name

Address -------

Occupation

Signature: Tick

Property

f oosairabie
The address on left is-.

------ Rented unfurnished
(Parent signs if you perms, some
are under 21).

Furnished Accent.

(CJ) 565/12 Temporary Address

 In a MI MIR  as - aems
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Developing your own
films is so exciting
and so easy with

JOHNSONS
UNITOL

Why not develop your own pictures yourself? It's a real
larill- and so easy with Johnsons Chemicals. Take
Unitol, for instance. It's concentrated-you just add
water. You simply put your film into a developing tank
(in the dark, of course) and pour in the developer solution.
Every minute or so, you agitate the film by moving it
about. Then after the correct length of time, you pour out
the developer. Next the tank is filled with water and
emptied to rinse the film. And lastly you pour a fixing
solution into the tank. You can get a Johnson's tank,
fixing solution and, of course, Unitol at your local
photographic shop.
You will find the in-
structions very easy to
follow. Johnsons help
you to be a real photo
grapher. Start today! IN CHEMICALS

JOHNSONS
OF HE NOON LTD

GAM AG E S
FOR PORTABLE SAW ATTACHMENTS

These invaluable accessories which, fitted to an Electric Drill trans-
form it into a robust and efficient Portable Electric Saw, enabling
accurate angle-cutting together with perfect rip -sawing, after
which the drill chuck can be refitted for Drilling-Sanding-
Polishing, etc.

BLACK & DECKER Saw Attachment
As illustrated with Sin. Saw E3 0I 5Blade .
BRIDGES Saw Attachment
As illustrated with 6in. £5.10.3

Saw Blade

WOLF SAFETYMASTER
Saw Attachment

As illustrated with 6in. £5.10.0Saw Blade

WOLF CUBMASTER Saw Attachment
As illustrated with Sin. Saw Blade £4.15.0

(drill extra)

ELECTRICAL DRILLS

£6.19.6
or 9 monthly payments 161 £10.7.6

WOLF SAFETYMASTER
kin. Insulated drill WOLF CUBMASTER

10 Gns. Excellent kin. drill

or 9 monthly payments 34r6 £6.19.6
All orders over £5 POST FREE

BLACK & DECKER BRIDGES
D503 drill Super ?sin. drill with over-

load cut out

DAMAGES, HOLBORN, LONDON, E.C.I. Holborn 8484

Used by famous model loco

Mgford builders

the lowest priced and finest
precision metal -working

lathes in their class

Send for details of the ML7 & Super 7
and the full range of accessories:

3- & 4 -Jaw Chucks
Fixed and Travelling

Steadies

Dividing Attachment
Quick Chan e Gearbox
TRI-LEVA Sdeed Selector, etc.

BEESTONMyford TELEPHONE
LIMIIrD NOTTINGHAM 254222

ANY ITEM SUBMITTED
ON APPROVAL -
WITHOUT
OBLIGATION

TOOLROOM
CLINOMETERS (Micrometer(Micrometer Bubble Type)

An Engineer's Clinometer of great precision. Main scale
is divided 0.20° in 1° divisions. Angles can be read on the
micrometer thimble to within 5 minutes.
For their original military purpose a clip was fitted to the base
but this clip can easily be removed in the Machine Shop. Net
weight 22 ozs. Length of base 3!in.

GERMAN DRAWING INSTRUMENT SETS
Brand new in velvet lined case 22.19.8
IVALTHAM TIME & MOTION STUDY STOPWATCHES
Current value aborox. £10. Offered at E3.15.0
With decimal dial. 24.10.0. Fully guaranteed.
OPTICAL EXPERIMENTAL SET In Transparent Pack. Type
A contains 30 graded lenses. Type B contains 30 selected lenses.
prisms and polaroids. Either type 42/- per set.
The NEW RUSSIAN MICROSCOPE as shown at the Soviet
Trade Fair. 247.10.0
GBL 516 16mm. SOUND PROJECTORS-perfect 259.10.0
EX-R.A.F. ADJUSTABLE BENCH LAMPS 33/8
EX-R.A.F. ILLUMINATED MAGNIFIERS with 3M. dia.
lens. 38/8
Ex-M.O.S. HARDENED CHESTERMAN COMBINATION
SET No. 92, with 12' rule. Brand new condition 28.15.0

CHARLES FRANK LTD Phone: BELL 2106/7
 Grams: BINOCAM Glasgow

67/75 SALTMARKET, GLASGOW, C.1. Est. 1907
Britain's greatest stocks of new. used and Er -Government Optical

and Scientific Equipment. Send for Illustrated Catalogue.
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A
There's plenty of room at the top for technically
trained men-room for YOU if you want quick
promotion or a better -paid more interesting career,
N.I.E. can quickly give you a guaranteed spare -
time Postal Training, in the comfort of your own
home and open up a whole new world of opportunity
for you.
Find out, as thousands of others have done, how easy it is to
learn at home with N.I.E. Send for Success in Engineering -136
pages of information you can use-and details of pay -winning
Courses in all branches of Engineering, Building, Local Govern-
ment, etc. Get your copy today-FREE!

MOR
This remarkable FREE GUIDE explains:
* Openings, prospects, salaries, etc., in Draughtsmanship

and in all other branches of Engineering and Building.
* How to obtain money -making technical qualifications through

special RAPID FULLY -GUARANTEED COURSES.
A.M.I.Mech.E., A.M.I.M.I., A.M.Brit.I.R.E., A.M.I.P.E., A.M.I.C.E.,
A.M.I.Struct.E., A.M.I.Mun.E., M.R.S.H., A.M.I.E.D., A.F.R.Ae.S., London

B.Sc., Degrees.
Fully guaranteed postal courses for all the above and many other
examinations and careers. Fully described in the New Free Guide.so
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

BECOME A DRAUGHTSMAN - EARN BIG MONEY

Men and Youths urgently wanted for well
paid positions as Draughtsmen, etc., in
all Branches of Engineering. Our
Guaranteed "Home Study" courses
will get you in. Those engaged in the
General Drawing Office should study
some specialised Branch, and so increase
their earning capacity.

One of the following
Courses taken quietly
at home in your spare
time can be the means
of securing substantial
wc1I-paid promotion in
your present calling, or
entry into a more
congenial career with

better prospects.

A.I POSTAL COURSES
ENGINEERING, RADIO, AERO, ETC.

Aero. Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Draughtsmanship

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

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

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering

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

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

POST COUPON FOR FREE BOOK
Please send me a FREE copy of "Success

in Engineering".
o

NAME

ADDRESS

NATIONAL INSTITUTE
OF ENGINEERING

Subject or exam of interest ....
NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) 148 -Igo Holborn London EC1

THE GATEWAY TO BETTER LIVI N G

.1V
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