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SPACE TRAVEL—WHEN ?

N view of the mass of moonshine
which has been written by non-
technical writers about space travel

to the Moon and Mars being imminent,
I am pleased that Sir Edward Appleton,
the famous physicist, had some com-
ments to make on the subject in his
presidential address to the annual meet-
ing of the British Association. He took
as his subject “Finding Out Things
With Radio and Rockets,” and on the
subject of space travel he said that some
of the more enthusiastic people who
wrote on the subject envisaged a fleet
of rocket ships travelling round the
earth, to serve as a kind of space terminus
station for trips to the Moon and other
planetary bodies. Illustrations have been
published of men moving about out-
side in space suits, tied to the space ship
to ensure that they kept up the necessary
speed. Life inside a space ship would
not .be as we know it in high-speed
aircraft. In eating a meal, for example,
food, having no weight, would' not stay
on the spoon and one would be com-
pelled to use sugar tongs or chop sticks.
He did not explain how the joint of
beef would be tethered before carving
or what would happen when the slice
had been carved. The argument he
adduced in this respect would, of course,
equally apply to the occupants of the ship.

He asked a number of questions, but
was wise enough not to give the answers.
Could a space man survive such an experi-
ment ? Could he stand the acceleration
needed to send him to these great heights ?
Could he stand exposure to the heavy
cosmic rays from which we are protected
at ground level by the atmosphere ?
What was the chance of the space ship
being punctured by a heavy meteor ?

He thought it foolish to ask the
scientists how long it will be before one
can take a ten-day trip round the Moon
and inspect something no human being
has ever seen—the back face of the moon.
“ Still more foolish is the scientist who
tells you this will all certainly happen
within 20 or 5o years.”

I can answer the first three questions
quoted in the affirmative. Presumably, Sir
Edward has some doubts himself, but
those who have given, perhaps, more time
to the study of the subject than this

Fair Comment

eminent scientist have no doubts upon the
matter. As to whether space travel will
take place during the present century,
I think that highly probable. The time
factor will be entirely decided by the
amount of money and time devoted to
it. It ook centuries to develop the aero-
plane and the motor car, but science has
now equipped itself with magic boots or
a magic carpet. Where formerly it took
small strides it now travels seven leagues.
No longer is it necessary to rely entirely
on trial and error because of lack of
scientific knowledge. = By means of
radio control it is possible to conduct
initial experiments with space ships
which do not carry human beings but
which are equipped with recording and
photographic apparatus. The loss of
life which normally accompanies experi-
ments into the unknown need not be so
great because the risk is minimised
beforehand.

The same arguments which are now
used against space travel were used
against flying in the air with heavier-
than-air machines. Television was once
looked upon as the dream of a lunatic.
Not so many years ago it was considered
that the limiting speed of aircraft was
the speed of sound. We now know,
according to Einstein, that the limit is
the speed of light. Regarding the acceler-
ation of space ships, it should be remem-
bered that less than 50 years ago doctors
stated that no man could withstand a
speed in a motor car of 60 miles an

hour because he would die of heart .

failure. _ ‘
It is somewhat curious in view of the
scientific miracles which have happened
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in the past quarter of a century, when the
lid of the Pandora’s Box of science
was lifted, to find scientists still doubtful
regarding space flight. Which reminds
me of the words of the late Wilbur
Wright when he exhibited his machine
to the French authorities. Learned
professors inspected the machine, told
him where the design was wrong and
gave reasons why it could not possibly fly.
Wright retorted “ Parrots talk—they
cannot fly !> He then proceeded to
confound that argument by taking the
machine in the air and making a perfect
take off and landing.

OUR QUERY SERVICE—REVISED

CHARGE
OWING to the large increase in thé

number of applications which are
received by the Post Office for the re-
purchase of postage stamps which have
been used for remitting small sums of
money, we have been compelled to revise
our Query Rules. In future every query
must be accompanied by a 6d. crossed postal
order, the query coupon cut from the
current issue, and a stamped addressed
envelope.

In future the Post Office will not, as a
general rule, repurchase from pub-
lishers and advertisers stamps which
have been used for payments ; that is the
reason for this change.

ORNAMENTAL TURNING
IN the early part of this century orna-
mental turning was a widely prac-
tised hobby, but it has gradually-declined
in popularity chiefly because suppliers
of ornamental turning lathes and the
special chucks necessary have gone out of
existence. Ornamental turning lathes,
such as the Holtzapffel, are no longer
made but are still greatly in demand. A
large number of special attachments,
such as geometrical chucks for turning
irregular shapes, including ovals, were
available. Many books were published
on the subject, including a series by
Holtzapffel himself. I mention this
because it is news to me that the Society
of Ornamental Turners was inaugurated
about five years ago and at present has a
membership of 85. It issues a half-
yearly bulletin of about 30 pages con-
taining useful articles.—F. J. C.
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The Properties of Glass,”

UST as the carpenter or the metalworker
} must know something of the nature and
properties of wood and metal, so also
should the glassworker know something cof
the nature and properties of glass, in order
that he might appreciate the technique of
working in this medium. When the glass~
worker has a good grasp of this basic know-
:ledge, the reasons .for carrying out the
various processes involved become clear, and
there is less likelihood of material being
wasted, with consequent loss of time, money,
and temper!

Nature and Properties of Glass

Glass is essentially a fused mixture of the
oxides of sodium, potassium, silicon, alumi-
nium, calcium, lead, and boron in various
proportions. The result of this fusion is
not a straightforward chemical compound,
but rather, a “solid solution.” This gives us
a clue as to some of the properties that we
might expect glass to possess. A pure
chemical compound melts at a sharply
defined temperature; a mixture on the other
‘hand melts over a range of temperature.
Glass, on- being heated, behaves as a mix-
ture; it does not melt at one temperature,
but passes through a stage when it is soft
and plasticc. The whole art and technique
of the glassworker depends on this latter
property. The temperature at which glass
softens depends on its constitution, and by
varying the proportions of the different
oxides different types of glass can be
obtained. A typical “soft” glass would
coptain about 68 per cent. of silica (silicon
oxide), 14 per cent. of sodium monoxide, and
7 per cent. of lime (calcium oxide). There
may also be present small percentages of
:alumina (aluminium oxide) and potassium
monoxide. A rypical hard glass, on the
other hand, would contain a greater percen-
tage of potassium monoxide and less sodium
monoxide, e.g., 64 per cent. silica, 20 per
cent. potassium- monoxide and II per cent.
lime. “ Fire-proof ”. glasses such as Pyrex
contain a considerable proportion of boron
trioxide, while lead glass, as might be
expected, contains a high proportion of lead
oxide. dince the proportions of the various
ingredients can be varied within quite wide
limits, there are a large number of formulae,
and glass made in accordance with any
particular formula will have different proper-
ties from glass made in accordance with
another formula. These differences may be
of sufficient magnitude to preclude the
satisfactory completion of a piece of work
when using glass from two different sources,
or even glass obtained from the same source
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Fig. 1.—~{a) Strains produced in sheet glass by
rapid cooling. s (b) Rupert’s drop.

and the Simple Tools and Processes Used for Working It

By E. HARRIS MORGAN, B.Sc.

at different. imes (e.g., when joining two
pieces of tubing).

In general, however, glasses can be classi-
fied as “ soft,” “ hard,” “ resistance,” “ lead,”
or “optical.” - This article describes the

Annealing

When hot glass is cooled rapidly, the out-
side surface of the glass hardens first and
also contracts, The interior of the glass
cools last of all, and of course, also contracts.
The result of this is that severe strains are
set up in-the glass, and a very tough glass
is produced; in fact, a

Heating a piece of glass tubing prior to bending. (Note blow-tube
and assortment of rubber stoppers in left foreground.)

methods and technique of b\':vorking in “soft ™
glass, although some of the methods can
also be applied to “ hard” glass.

Manufacture of Glass

The following account of the manufacture
of glass does not pretend to be complete, but
is merely included so that the reader should
have some knowledge :of the way in which
the process of * fusing” takes place.

Glass is manufactured by melting together
in a “pot” furmace the calculated weights
of the various constituents, together with a
definite quantity of scrap glass, known as
“cullet.” The heating of the furnace takes
place in two stages. At first only moderate
heat is applied so that no fusion takes place.
This is necessary so that carbon dioxide
evolved during the reaction shall be released
at a steady rate. (The sodium and potassium
oxides - in glass are formed from sodium
carbonate and potassium carbonate respec-
tively.) The temperature is then raised to
about 1,500 deg. C. and maintained at this
temperature until the reaction is complete.
The glass may then be moulded, or, at a
slightly lower temperature, be worked into
sheets and tubes.

www americanradiohistorv com

specialised method of rapid
cooling is used to produce
“ toughened glass.”  Fig.
1(a) shows the zones of
compression and tension
produced in a sheet of
toughened glass plate. The
exact limits of the zones
will depend on the rapidity
of cooling. In extreme
cases the contraction of the
interior of the glass can
produce a space. This
can be seen in Rupert’s
drops, shown in Fig. 1(b).
These drops of glass, first
produced by Prince Rupert
of Bavaria, can be made
by melting a rod of glass
in a blow-lamp flame and
allowing the molten glass
to fall into a beaker of
water or oil. If the tail of
the drop is cut off at the
point A (Fig. 1(b)) the
balanced strains are
released and the drop flies
explosively into small
granules having rounded
edges. This last operation
should be carried out by
nipping the tail with a pair
of pliers, the drop being
held inside an inverted
glass jar to protect the
operator from flying frag-
ments.

Strains in glass can
be released suddenly, with
consequent rupture of the
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Fig. 2.—(a) Batswing Burner.
Burner showing hot blue' flame.
flame of Bunsen Burner,
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glass, through a variety of cu-cumstances,
such as heating the glass scratching it and so
on. A strained glass is not suitable for normal
purposes, and steps must be taken to releasc
the strains slowly and safely, or to arrange
matters in such a way that a strained condi-
tion is avoided. This is done by heating
the glass slowly until it is near the softening
point, and then allowing the glass to cool
very slowly so that each part of the glass
cools at the same rate.  This process is
known as annealing. On a large scale,
special annealing ovens are used.  These
ovens are long in shape, and through them
passes a moving belt. One end of the oven
is maintained at a high temperature, and
there is a gradual temperature gradient along
the oven to the other end which is cool. The
glass articles pass slowly through the oven
from the hot end to the coocl end, thus cool-
ing gradually and evenly. On a small scale,
glass articles are annealed by transferring
them from the working flame to a smoky
flame. They are kept in the smoky flame -
until a layer of carbon forms on the surface.
This layer cannot form until the temperature
of the glass has fallen to a certain value, and
indicates that the article has cooled suffici-
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Working Bench

The first essential is a workbench of con-
venient height and size. When working with
small easily held pieces, it is customary to
sit at the bench, and a height of 28in. is
recommended. The chair or stool should
be of such a height that the elbows can be
rested comfortably on the bench top. Glass-
working is a delicate, and at times a tiring,
job, and the comfort of the Operator is a
prime consideration if good work is not to
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cannot be stressed too strongly that anneal-
ing must be carried out thoroughly if satis-
factory work is to be turned out.
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be spoiled. The bench neced not be large ; a
top 3oin. by 3oin. is big enough for most
work. There should, however, be plenty of
room around the bench particularly to the
right and left, so that 1oug lengths of glass
tubing may be handled. @ The top of the
bench must be protected against burns from
hot glass, and should be covered with a sheet
of iron or asbestos. Finally, the bench
should be placed where it is not in direct
light. A position where the light is subdued
is advisable for glassworking. As the amateur
becomes more experienced in glassworking, he
will learn to judge the temperature of the
glass by its appearance and by the appear-
ance of the flame, and this is more easily
done in subdued llght

Tools

The glassworkers’ basic tool is merely a
hot flame.  Flames come in all shapes and
sizes, however, and it is part of the skill of
a gilassworker to know just what size and
shape of flame he requires and how to pro-
duce it.  One instrument cannot possibly
produce all the types of flame that are
needed ; in practice, three types of burner
are in common use, and these are described
below.

For the simplest jobs, two types of heat-
producing source are required. One of these
is the batswing burner (approximate cost
4s. 6d.) Fig. 2(a), and the other the Bunsen
burner (approximate cost 3s. 6d.) Fig. 2(b).
The Bunsen burner can be replaced, for cer-
tain operations, by a blowtorch of the type
described in PracTICAL MECHANICS for July,
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1953. With these two heat sources, a great
‘deal of simple glassworking can be accom-
plished, and the beginner is advised to master
the technique of simple operations with these
sources before proceeding to more advanced
work.

The batswing burner and the Bunsen burner
are shown diagrammatically in Figs. 2(a) and
(b), together with the types of flames produced
by each. The batswing burner produc:s
a thin fan of flame of a smoky charac-
ter. It is used for heating glass tubing
prior to bending. The only adjustment
possible with the batswing burner is that of
varying the size of the flame by varying the
amount of gas at the gas tap. This adjust-
ment is of considerable importance when
bending glass tubing, as will be seen later.
The Bunsen burner can produce two distinct
types of flame. These are shown diagrammati-
cally in Figs. 2(b) and (c). At the base of the
Bunsen barrel there is a hole which can be
covered by a sliding collar. When the collar
is arranged so that the hole is open, the rush
of gas through the jet sucks in air through
the hole. This air mixes with the gas which
burns with a clear hot blue flame (Fig. 2(b)).

Particular attention should be paid to thz
structure of this flame, and it should be noted
that the inner zone of unburnt gas is cold.
The air sucked in through the hole is called
“ primary air,” while the air obtained at
the top of the barrel is known as ‘“ secondary
air.”  If the primary air is cut off by clos-
ing the air-hole, a cooler smoky flame is
obtained as shown in Fig 2(c). The height
of the flame can be controlled by regulating
the amount of gas at the gas tap, but care
should be taken not to attempt to obtain too
low a flame with the air-hole open, or the
burner may  strike back ”’; that is to say, the
flame will travel down the barrel and burn
at the jet. This condition can be cor-
rected, without putting the burner out, by
turning the gas on full and giving the rubber
supply tube a sharp thump with the closed
fist. Both the clear flame and the smoky
flame have their uses in glassworking.

Other tools needed for even simple opera-
tions are a polished iron block about 3in. x
3in, x TIin., a pair of glass tongs (or a pair
of pliers fitted with smooth jaws), a spike
mounted in a wooden handle, some triangular
glass-cutting files (or knife), and a brass rim-
ming tool. These tools (illustrated in Fig. 3)
can be purchaszd from any good laboratory

Racks of differant

Measuraments IpPprox.
size should be constructed

Fig. 6.—Rack for holding work while cooling.
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Fig. 7.—(a) Method of using ﬁIe when cutting
‘glass tube. (b) Posm%n of hands when making
a break.

suppllers, or, with the exception of the files,
can be made quite easily by any handy—
man. For this latter purpose, approximate
measurements are given in the ﬁgure.

When the worker proceeds to more
advanced work, he will find the necessity for
a piece of apparatus which can produce a
small, pointed, very hot flame. Such a piece
of apparatus is the blast blowpipe which is
shown diagrammatically in Fig. 4. It should
riot be beyond the capabilities of the handy-
man accustomed to working in metal to pro-
duce an instrument of this type. They can, of
course, be purchased from laboratory sup-
pliers at a cost varying from £2 for the
simplest type to about £4 for those with
special refinements.

It will .bc seen from Flg. 4 that a blast
blowpipe requires a supply of. air under
pressure. This can be supplied from a foot-
bellows, or more conveniently, from a motor-
driven airpump. Pumps of suitable types are
often .advertised in this journal. The
important point to’'note in selecting a pumg
is that it should deliver air at a pressure
of ‘about 48-60 inches of water, under work-
ing conditions. If a pump delivers air above
this pressure, a simple form of pressure-
release valve can be constructed to reduce
the pressure to that required. Fig. 5(a) shows
one form of valve which can be used. In
order to measure the pressure developed, a
manometer of the type shown in Fig. 5(b)
can be constructed in glass.

The remaining equipment required is
racks to hold the store of glass tubing, and
a small rack to hold hot work while cooling.
Details of this latter rack are shown in

Fig. 6. The workshop should also contain

bins for waste glass and for recoverable glass.
Biscuit tins make suitable containers for this
purpose. A few asbestos “toast ” mats will
be ‘found useful for holding cooling glass.
Since, when learning, a few burns are almost
inevitable, a tube of “anti-burn” ointment
should be within easy reach.

Raw Material

The raw material of the glassworker is
glass tubing and glass rod. This can be
obtained in a variety of diameters, and, in
‘the case of tubing, in a variety of thick-
nesses. It is sold by the pound in standard
lengths of about five feet. The reader is
advised to use standard wall glass tube until
the various operations have been mastered.
The cost of glass tubing is about 3s. a
pound, with slight increases for tubing of
large and very small diameter.

-operator.
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The tubing can be stored in either a

‘horizontal or a vertical fack. Vertical storage

1s suitable. when there is rapid turnover. of
stock; horizontal -storage (with the whole
length of tube supported), when stock is
consumed slowly. In both cases, the storage
rack should-be dust-proof. . One of the most
useful sizes of glass tubing and glass rod is
that with a diameter of 5 millimetres. When
buying glass tube it i is probably best to pur-
chase *“ assorted sizes,” with a few additional
pounds of 5 millimetre tubing, Remember
to specify “soft” glass tubing, unless other
grades are required.

Cutting Glass Tubing

One of the most frequent operations that
the glassworker is called upon to perform, is
that of cutting glass tubing. The instrument
used for this purpose is a triangular file.
The tubing is placed on’ a flat surface, and
a scratch made "in the desired position by

‘drawing the file towards the operator and

applying moderate pressure, the tang of the
file being held in the hand (Fig. 7(a)). It is

‘customary to use the file ‘without a handle

for this operation. The orthodox method of
filing as carried out on metal should NOT
be. employed as it is. decxdedly dangerous to
do so. The- glass tube is then picked up
and "arranged: so that the hands are' placed
as shown in Fig. 7(b). It should be noted
that the cut in the tube is at the opposite
side of the tube from the thumbs. The hands
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f(Must not b

X greater than (o/n
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sround tub
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Scrateh

Fig. 8.—Method of cutting large diameter glass

tubing.

Fig. 9.—* Drawing-off  a glass tube.

are then pulled apart with a slight bending
motion as indicated in Fig. 7(b). The bend-
ing motion must not be overdone. The
glass tube is held low in front of the body
to minimise. the risk of splinters striking the
It is important not to force the
break, and if a fracture does not occur easily

the cut should be deepened with another .

stroke of the file. This method is suitable
for tubes up to a diameter of about three-
eighths of an inch. Above this diameter
another method must be used. A scratch is
made completely around the tube at the
required point using a file or a special form
of tube cutter, A fine glass rod is then
pulled out in a Bunsen flame so that it tapers
to a fine point. This point, which should
not be more than one-tenth of an inch in
diameter, is heated until the glass is red
hot and then pressed squarely on the
scratch. If successful, a “snick ” will be
heard and a crack seen following the scratch
part way round the tubs, The process is
repeated, the crack being led around the tube
until complete fracture occurs. Fig. 8 shows
how the hot rod is applied to the tube. This
latter operation needs the exercise of con-
siderable skill and judgment, and the reader
is advised to practise on scrap glass until
the process is mastered.
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Whenever possible, the glassworker avoids
the cutting of tubes and * draws-off”’ instead.
This process consxsls of heating the “tube,
and, when the tube is soft, drawmg the ends
apart as shown in Fig. 9. It is.essential
that the glass be-heated evenly throughout,
and to obtain this condition, the tube must
be rotated in the flame. When the tube is
rigid, rotation'is performed easily, but when
the glass softens, it is possible to rotate the
ends at different rates. This must be avoided.

Polishing the Ends of Glass Tube and Rod

When glass tubing is cut, the edges of the
cut will be sharp and, as it will be necessary
:to place the tubes in the mouth occasionally,
.a means of getting rid of this sharpness is
desirable. This can be done by heating the
end of the tube in a Bunsen flame until the
glass just reaches the melting -point. (The
glass ‘-must be rotated continuously in the
flame.)) On removal of the tube from thé
flame, the end of the tube will be found to
be smooth. The process is known as fire-
polishing. Care should be taken not to over-
heat the end of-the tube,. causing it to
collapse, with_consequent constriction of the
bore. The free ends of all made-up appara-
tus should always be fire-polished.

At this stage the reader can attempt the
construction of simple pieces of apparatus,
using the processes already described. One
such . piece of apparatus is a glass “ spatula,”
which, according to its length, can be used as
a mustard spoon or a photographic stirring
rod. Other uses will, no doubt, suggest
themselves. To make the spatula, a piece of
glass rod of suitable length is cut. One end
of the rod is heated in the Bunsen or blow-
lamp -flame, and when quite -soft, the rod is
pressed vertically downwards on the block of
iron, as shown in Fig. 10(a). This forms a
knob which, because “of its rapld rate of cool-
ing, is in a state of strain. ' The knob is now
heated .gently and its temperature .slowly
brought up nearly to the softening point, in
order to release the strains. This heating is
best carried out by first lowering thé knob
slowly into a smoky flame, and then gradually
increasing the amount of primary air until
the flame is at its maximum temperature
The 'knob is annealed by holdmg it in a
smoky ﬂame, produced by cutting off the
supply of prlmary air to the Bunsen burner,
until the glass is covered with a layer of
carbon, The rod may then be placed aside in

Fig. 10.—(a) Forming
. knob of spatula. (b)
Forming * spoon.” (c)
The completed spatula.

Softened

/ end

Stee/ block

a draught-free place to cool completely. To
finish the spatula, the other end of the rod
is heated for a length of about half an inch.
‘When quite soft this end is squeezed with
the glass tongs or pliers. Annealing is
carried out as for the knob-end. Fig 10(b)
shows the formation of this end of the
spatula, and Fig. 10(c) a view of the com-
pleted spatula.
(To be continued)
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AN ADJUSTABLE BENCH LAM?

The' completed bench lamp in use.

HE construction of "this usefual- adjust-
I able lamp should present no difficulty
to the handyman "possessing @ bench
vice and the usual hand-tools. Although the
materials used may vdry considerably, the
ultimate result will amply repay the few hours
spent in construction. - The accompanying
photograph shows the or!ginal lamp as in-
stalled in my workshop, and I shalk attempt
to describe as simply- as pcssible its con-
struction, leaving ‘readers 'to’ make or modify
according to the materials at their disposal:
The original has given many months of

LIST OF MATERIALS

din. wide x jin. thick mxlci
steel strip
{in. thick mﬂd steel plate.

sft. 6in.

1 biece 6in x 4in.
(approx.)
4 (Part No. 10) Ccmpression springs, 9/3zin.

dia. x -1gin. free length. 10

turns. .064in. wire.

s (Part No. 9) - {in. B.S.F. x r}in. long hexa-.
gon-head steel bolts.

12 (Part No. 11) 1in, B.S.F. steel locknuts.

1 (Part No. 6) 4in. ‘conduit ironclad switch.

1 (Part No. 5; {in. conduit gland nur.

1 (Part No. 7, Lampholder.

1 Plastic lamp shade.

1 yd. 230-volt, SA, rubber-covered

cable.
Tinplate, 6in. x 3}in

in. cohduit locknut

Constructional

T w o  alternative
methods of mounting
are described, the
former adapts a jin.
conduit ironclad
swntch whilst  the
latter is more suited to
base fixing and needs
a . lampholder with a
| built-in switch. Details
of. various components
are given in Fig. 2.

Constructional Detaxls

Mild steel strip %m
wide x }in. thick was.
used for the extension
arms and lampholder

4 pieces
1 (Part No. 8)

valued service and has proved satisfactory in
every respect. The dimensioned drawings
are self-explanatory, but to assist construc-
tion each component has been numbered in
Fig. 1, and, where necessary, I have added
a few notes.

Fig.

X.—General assembly of components.

bracket - support, and
the remajning items
were made from
3in: thick mild steel
plate. Although six extension arms were
used in the original, more could be employed
as desired. Fig. 3 shows a simple method
of obtaining the required offset, and
Fig. 4 a way of obtaining the large hole
in . the lampholder bracket " if no large
drilling machine is available.

The first method of mounting needs no

.

Short oieces of % x % Circle of small holes
- drilfed first,

Centre p/ece knocked

Finalty f//e to finished
.iameter :

Fig. 4.—Method of

making the large hole

in the lampholder
bracket.

Fig. 3.—Method of
obtaining the offset
in extension qrms.

explanation, thé second utilises some }in.
wide x }in. thick mild steel strip as used
for the extension. arms. The two parts are
bent up as shown in
Fig. 5, the first piece
being screwed to the
bench and the second
fastened to the Jower
end of the extension

I \(P -]

5/ ho/es 4 dia.

for the Workshop

A

Details of an Inéxpensive Unit
By R. F. WILLIAMS

arms. The two pieces pinion about a hexa-
gon-head bolt with a double coil spring
washer and a pair of locknuts to retain
rigidity.

o 21
™
%LI:::.._L \—==x)
P %~

% dis hote
& e
4 ;l/‘.;‘ﬂd

Qli iOf !

Qli iOr
“,/. X holes. T $
$-%d lott x=%
\O/' lott x =%

Material : Ly mild steel strip
Fig. s.—Details of metal strip base.

When the lamp was assembled .a piece of
tinplate measuring 6in. x 33in. was wrapped
around each pair of extension arms and
soldered along its seam. This served to-
retain the cable and also enhanced the
appearance. The lamp was then given a
coat of enamel and fitted with lampholder, a
plastic shade and a length of 230-vols, gradc
5A rubber-covered cable.

Matarial : Mild steel strip ﬁ
o= T P
I .
. 2 hotes ‘4 dia. H
| Ly
- R et q
rad

ily
[

ad

o 3
Y aaroe <%
through ' !
each am

@ Lampholder bracket support_/off %

EM -
' b thick

1%

@ Lampholder
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Fig.

2 @ Swivel arm../oft

For base fixing tnls

bracket.‘ ./ off *
hole Is 2, "d/a

2:—Details of component parts.
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ELECTRICITY FROM ATOMIC ENERGY

The Function of Atomic Piles and Particulars

Contro/ room

s

Shield.

Reactor core

Heat exchong

Receivina tank

Electromagnetic pump

Supply tank

A.sketch of the atomic power plant at Arco, Idaho.

LECTRICITY is to be obtained at last
E from atomic energy! The Minister of
Supply- announced recently that an
experimental atomic power station is to be
built near to the Atomic Research Establish-
ment, at Winscales, Sellafield.

This marks the culminating point of six
years’ intensive study and investigation at
Harwell and elsewhere,- -and means that
Britain has taken a world lead in harnessing
atomic power for peaceful purposes. Whilst
the development of atomic power for indus-
trial purposes can no doubt be a decisive
factor in solving the immediate shortage of
fuel, it also emphasises the anxiety which is
being increasingly felt over future fuel sup-
plies in countries like Britain, which has no
naturally occurring oil, very little water
power, and coal reserves which will not last
longer than 300 years, and where the demand
for fuel is ever increasing.

It is now well known that in an atomic

explosion, the intention is to get the quickest.

possible release of energy, and so obtain the
maximum destructive effect from the terrific
heat and pressure which are thus obtained;
but for efficient harnessing of this energy in
power production, its release has to be
controlled.

Atomic Piles

The atomic piles which have been made to
secure this controlled release of energy are
triumphs of design, engineering and technical
skill. They are precision built and elabor-
ate precautions have been taken, both to

ensure that the atomic breakdown processes
do not get out of hand and to protect the
operators from the harmful effects of the
radiations, which invariably accompany the
release of  atomic energy.

The existing piles have been designed for
purposes other than power production, viz.,
for making materials which are used in
atomic explosives and for fundamental studies
in nuclear physics, and the heat which is
liberated during the breakdown processes has
never been utilised to any appreciable extent.

Considerable work has been necessary to
design a pile in which the heat that is pro-
duced can be fully used. Before this could
be achieved, materials had to be found which
could withstand high temperatures and
remain unaffected by intense radiations and
atomic particles which are produced in the
pile. Few metals have proved satisfactory
and those which have are rare and very diffi-
cult to extract from their ores and make into
suitable containers for atomic fuel.

The type of atomic power generator which
is to be erected at Winscales is presumably
one in which the heat from the pile will be
used to drive a normal electrical generating
plant, with additional precautions taken to
protect against the harmful radiations from
the pile.

Rapid Heat Transfer

Several novel methods of - securing rapid
heat transfer from the atomic fuel have been
disclosed, but perhaps the most unorthodox
of all is one in which molten metals are

www americanradiohistorv com

of the Proposed New Atomic Power Station

By “PHYSICIST"”

used. Metallic sodium and a mixture of
sodium of potassium have been used in a
closed circuit to prevent oxidation. It is
worth noting in passing that when molten
these metals can be pumped round a closed
circuit by electro-magnetic pumps which have
no moving parts!

Although other means of power production
are being sought, the use of atomic fuel is
most attractive, because of the enormous
release of heat energy from a very small
weight of material. It has been calculated
that the same amount of power could be
obtained from one ton of atomic fuel
uranium) as from 24 million tons of coal;
but, spectacular as this may seem, it is not
likely to reduce the cost of electricity to any
marked extent, for the distribution costs are
an important factor.

Atomic fuel is still extremely valuable
and an all too rare commodity at present
to be considered solely for the derivation of
power supplies, and scientists and geologists
are busy seeking out fresh deposits of
uranium containing ore and developing
economical means of separating it from the
non-reactive material and fabricating it into a
form suitable for use in atomic piles.

To make the new power plant economically
attractive it has therefore been designed so
that as the atomic fuel (uranium) is used up,
an equally valuable product (plutonium) is
produced which is used in atomic explo-
sives and which can be periodically recovered
from the pile. If the new power plant proves
an industrial success, it will represent a big
step forward in the production of atomic
explosives and further plants may follow,
allowing more electricity to be produced, as
the atomic bomb material accumulates.

Huge Experimental Plant

It is predicted that the huge plant will
take more than two years to build and that
2,000 workmen will be engaged in. its con-
struction; nor is it expected to produce elec-
tricity there in under five years. But
although this may seem-an unnecessarily long
time, it must be remembered that this is only
an experimental plant and should give much
valuable information which will facilitate
the building of further power stations.

When electricity is generated, it will be fed
into the national grid and it is confidently
expested that its output could- supply the
needs of Cumberland, Westmorland and parts
of Lancashire.

This new development has led to renewed
speculation over the development of small
atomic power plants, A ship driven by such a
unit could cruise for years without refuelling
and ’planes could encircle the globe several
times, but apart from the statement made by
the U.S. authorities some time ago that an
experimental atomic powered submarine is to
be built, there are little further grounds for
thinking that these are soon to enter the
realms of practical possibility.

Nevertheless, the new project is to be wel-
comed, and the knowledge that some major
non-destructive application of atomic energy
is soon to become real is very comforting,
especially to the British taxpayer who, one
way or the other, has invariably to foot the
bill,
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Revolving Jampshade

A Novel Idea

HESE shades for'table lamps are a very
I attractive novelty, and yet very simple
to construct. It is very seldom that
we are atle, -so effectively and simply, to
use energy that usually goes to' waste; for
the principle of these shades is the same as
the flickering fire effect in electric fires and
is accomplished by interposing a propeller,
free to rotate between the bottom of the
lamp shade and above the electric lamp.
As the air in contact with bulb heats and
rises, it strikes the propeller and causes it to
rotate. This is all that is required in an
artificial fire, for thg shadow of. the vanes
produces the ﬂxckermg effect. It is general
practlce to have two electric lamps, each
with its own vanes, to obtain the best results.
In using this means ,in lampshades the
propeller is made to carry arms to which are
attached small figures of birds, fish, ships or
anything else according to personal prefer-
ence. The propeller rotates when the lamp
is alight and the silhouettes of the moving
figures are cast upon the shade. When the
light is off the lamp appears to be fitted
with an ordinary lampshade The main
point is to balance the propelier and figures
well; the bearings Wthh support the vanes
must be as frictionless as possible.

Materials

The materials required are-wire-3/32 in.-
}in. dia. in brass, copper or galvanised iron,
and pieces of sheet brass or .tinplate, no
thicker than can be cut.with ease. The
dimensions of the shades are not given here
for there are so many sizes and these must
be suited to individual- requirements.

‘Construction

First make the outer frame in wire, work-
ing as Fig. 1, and followinig the arrows. The
small half circle is forred around a mandrel
about 1in. dia. For the large base circle it
may be more difficult to- find a suitable
mandrel, so .draw with -compasses. a circle
the requxred size on paper, then bend the
wire a little at a time around a- smaller
former, checking from time to time against
the pattern. When ‘the outer ‘frame is com-
pletely formed and the top bearing soldered
into a central posmon as shown in Fig. 1

the inner frame is made by the same method,
forming it first then soldering into it the
tapped block (Fig. 1). Now solder together
the two frames as shown.

Next cut out the blank of the propeller.
Drill the boss centrally and solder the spmdle
into position.

This may be made from Tin.

Need/lz ground
each end

Boss ,,/8 dira.
by ¥4 thick

&

So/der
on cutouts

Fig. 2. —The propeller and inner frame.
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uettes

Where Figures Revolve Round the Lampshade

By L. W. TEW CRAGG

of a darning needle, ground to a point each
end, or 1/16in. dia. silver steel, if on hand.
Into the boss beneath the vane fit the wires
to carry the cutout figures, bending them
close to the inner frame, as shown in Fig. 2,
so that the figures appear at the desired
position on the lampshade. This arrange-
ment helps to obviate 'the shadow on the
shade of the arms carrying the cutouts. On
the tips of the arms sweat the figures cut
from sheet brass or tinplate. Now warp
the propeller, one blade left hand, the

Solder where two
wires meet

between the cups. It should take no more
effort to revolve the vane than a slight puff
of breath.

Alternative Suspension
A simple form of suspension is by a fine
wire and cup-washers, the type used on rubber-
powered model aircraft, see Fig. 3. This
form is easily fitted into an existing shade.
Across the top ring of the shade solder a
cross-bar and on to this solder a fine wire,
wound one turn round. First place on the
vane an attached boss as Fig. 3, and then
the two cup-washers, domes together. Curl
the end of the suspension\ wire into the lower
cup-washer and solder
inside; it is now com-
plete and ready for

Spot with .
Y s griln covering,
Solder in The Figures
position The cutout figures,

are made from small
pieces of sheet brass or
tinplate.  Thin wire
was used for such
details as the cabin of
the aeroplane or

rigging of the ships.
A few suggested

1"
Spot with 76 arin

designs are given in
Fig. 4. As an idea of
the scope of cutouts,
many more are avail-
able after a moment’s
thought.

o |

6 B.A.Screw with d
knur/ed ca,o

The Covering
of Lampshades

N\
So/der hare,the two
frames togett:ir.

Holes on either side for

Fig. 1.—Details of the outer wire frame.

rapped
A: Illlllllﬂllllll

This is  wusually
accomplished by sew-
ing the shade material
to the wire frame with

” silkk  threads. Take
3/5 some brown paper and
cut this to fit the

frame first, then use it

Sypport wires to'be as a pattern for the
SRrogaan chosen covering
material, A great

other right hand, by about 30 degrees te a
shape similar to; an aeroplane propeller. To
balance the rotary, place the spindle in the
cup of the 6 B.A. screw, but do not tighten
it into the top cup, the balance should be
good as it stands, but, if not, dab the lighter
arm with a spot of solder and then file until
a correct balance is found, remembering to
do this job away from dra'ughts. Screw up
the thread until the spindle is just gripped

Vane

Solder support
arms into holes

range of these mater-
ials can be obtained from handicrafts shops
or artists’ supply retaxlers, in any shade.
Make the joint on the shade overlap by
3in.  Next .required is a series of holes
punched around. the edges of the material
about £in. in depth and-3}in. apart, Fig. 5
shows the material laid out flat, or developed,
for the usual shaped shade. .To punch

the holes a punch of the pliers type as used
in leather work is useful.

If these are not

Cross bar, so/der
on tine wire

Cup washers

Solder wire enda
/nside cup
washer

www._americanradiohistorv com

Fig. 3.—Alternative form of suspension.
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available, take a piece of steel tube with a
3/32in.-¢in. bore 3in. long and grind the end
10 a cutting edge from the outer diameter to
the inner diameter, see Fig, 5. Place the
material on a wooden board and where a
hole is required, locate the punch and strike
it sharply with a hammer, neat holes can
be cut rapidly by this method. Proceed
with the hole punching around the edge of
ithe shade as shown in Fig 5. Sew into
position on the frame with needle and
silk thread, by taking the thread through
the material, behind the frame, over the
outer edge and into the next hole, and so
on, in a kind of over-stitch. The silk may
be ended off by tying a decorative knot, or
glueing the end to the inside of the shade
and frame.

To finish the job the outside of the shade
should be painted to harmonise with the

Fig. 6.—A dancer cut-

out and method of sus-

pension on the inner
frame.

Warp the skire
=k slightly to
en— 2/ rotation

So}/}er dod

‘Glass bead
N

“=__Flattened end

dri//ea
g

revolving figures, If fish have been chosen,
then a few sprigs of seaweed would look
very well on the shade or in the case of
the ships, paint below their waterline the
s2a. This is not really difficult: practice a
little on scrap paper, unti] you obtain the
desired effects. Use good brushes and paints;
special paints are marketed for this work,
and are readily obtainable from your local
.artists’ suppliers. If this hand painting is

Fine wire
so/der on to cutout

Covering developmens

Hole punch i
= 3 Fig. 5—Shape of
— 6 dis. material for forming
Cutting edge the shade, and details

of the punch for making
! holes.

definitely not in your line, cut olt stencil
plates, from thin cardboard and stencil on
the pattern,

Rotating Figures
An interesting idea for use with these
shades, is to suspend cutout figures on wires

This may be either
type of suspension

to rotate as they turn around within the
shade, As shown in Fig. 6. A dancing girl
fits this role very well. The usual type of
suspension from the vane is used, but the
cutouts are themselves also free to rotate
on a glass bead used as a bearing. As they
travel around the shade the silhouettes appear
to turn on their toes, producing an exception-
ally novel effect.

A word of warning here, as necessary as
it is to have the cutouts as close to the
inside of the shade as possible, on no account
must they touch, for the slightest contact

NEWNES PRACTICAL MECHANICS
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Fig, 4.—Suggested designs for cutouts for which thin sheet brass or
tinplate can be used.

will cause them to stop all movement.

Another variation on this theme is found
if a square shade is made, and the cutouts
made to traverse a circle within the square,
producing an -effect where the figures
gradually appear and disappear from view
as they approach or recede from the sides of
the shade.

It may be found an advantage to bend
the cutouts a little to fit better to the path
they, have to circumscribe. The greater the
rating of the lamp used the faster will the
figures rotate, but a 6o-watt lamp is usual.

Excellence in Ship Modelling

i

'HE accompanying illustration shows an
exhibition model of ship No. 1,823,

“ Leda,” built to a scale: of %in. to 1ft.
It is one of four odels made to the
order of Messrs. Swan Hunter and Wigham
Richardson, Ltd., by the well-known firm
of model makers, Bassett-Lowke, Ltd., of

www americanradiohistorv com

Northampton. The model, which was com-
pleted last May, displays that excellence
in craftsmanship often noticed in similar
models constructed by this Northampton
firm. It is interesting to note that even
the loading cranes fore and aft are
Sfully detailed.
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An Account of the Latest Scientific Methods Used to Avrtificially Produce Rain

N the British Isles and other temperate
I countries * rainmakers” may not be
very welcome except perhaps during
occasional seasons of drought, but in arid
lands a true rainmaker could indeed be an
important person.
Since ancient times there have been con-
tinuous efforts to assert control over rainfall.

clouds and “seeded” them with pellets of
dry ice.

Following this historic achievement the
CS.IR.O. have carried out, and reported
upon, numerous tests, and although the re-
sults, which have been carefully checked by
visual and photographic observations, have
proved that by using dry ice precipitation

To
coder 0= Drylee — Notdeer
than-5° %g enough

L T wves :
Pl E T e Rain
et Rain evaporates
SRS |
2V A A e Al e

Suitable and unsuitable cloud formations.

Until comparatively recently these efforts
were of a “ magical ” mature, but during the
last few years scientific methods have been
introduced and many attempts have been
made to induce rain to fall by artificial stirmu-
lation.

Many of these attempts have been

can be released from cumulus or alto-
cumulus cloud consisting principally of
super-cooled water droplets, their scientists
emphasise that they cannot make rain when-
ever they may wish but only -when cloud
conditions are suitable. The cloud should

be compact with its top vertically above the
bottom, so that precipitation particles can
grow as they fall through the cloud, and also
durable with a life of not less than half an
hour. Cloud top must be colder than minus
5 deg. C., and the distance of cloud base
from the ground must be less than one-third
of the total height of the cloud.

Australian Rainmaking

At present, experiments in Australia are
focused on the discovery that under cer-
tain conditions a low cumulus cloud with a
reasonably- high water content can be in-
duced to rain by spraying it, just below its
base, with water or with powdered hygro-
scopic materials such as salt or lime. Some
initial tests’ along these lines have already
given promising results.

The Australian scientists consider that
they have very promising prospects of being
able to work, within five years, an ‘economi-
cal technique for changing the natural rain-
fall over wide areas, In the south-eastern
part of the Continent alone, it is-estimated
that the rainfall could be increased by 5 to
10 per cent.

American Experiments

In the U.S.A. a great deal of research has
been carried out over a number of years by
Dr. Irving Longmuir, winner of a Nobel
prize for scientific work, using the dry ice
technique and also a silver iodide process.
One of Longmuir’s claims relates to an
experiment made in New Mexico on a day in
the summer of 1949, .when no substantial
amount of rain was forecast. A team of
scientists generated silver iodide smoke in a
machine on the ground and on allowing it
to drift downwind into a large cumulus
_clopd, a chain reaction evidently took place
inside the cloud, filling it with rain drops
which were observed on a radar screen,

Lightning flashed, thundet rolled

.
-

—
Ly

and heavy rain fell over a large
area, starting a day of rain, Later,
new thunderstorms developed
nearby and watered other parts of
the State. Only 300 grammes o
silver iodide were used, and Long-
muir offered mathematical proof
that it brought down 320,000
m.g. of water.

~ Longmuir has also applied rain-
making techniques to other forms
of weather control. A Jarge fruit

>

Suitable cloud selected.

Dry ice dropped into it ; cloud
top changes from water drops to

ice crystals and rises.

successful, and therc is no doubt that man
has now taken a short but important step
towards making the weather serve his pur-
ose.

. The first experimental work in this new
science of weather-making was carried out
by a Dutchman, but the most recent and
outstanding work has been done in Austra-
lia and the U.S.A., while tests have also
been made in a number of other countries,
even in Britain.

In 1947, scientists of the Division of
Radiophysics of the Commonwealth Scientific
and Industrial Research. Organisation of
Australia, in co-operation with the Royal
Australian Air Force, preduced the first re-
corded fall of man-made rain to reach the
ground, when they flew over thick ¢umulus.

V] e

Precipitation falls from cloud.

farm in Honduras suffered
repeated heavy losses when short
but fierce storms flattened out
thousands of banana trees. The
rain, which usually caused the
damage, came from large woolly
masses of cumulus. By dropping
dry ice on to them the rain was

Nerght
{teet)
- 12000
-~ I0000
- $O00
- 6000
- 4000
- 3090

-0

Radar observations showing precipitation growing inside cloud, and extent of precipitation
; within- and under cloud.
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» .
made to .fall over a.wider area and thus
reduce the intensity of the downpour.

£ As a result of the successes of scientific
rainmakers, rainmaking is already “ Big Busi-
ness” in the U.S,A, The Water Resources
‘and Development Corporation claims that in
1950 it saved America’s notoriously arid
Dust Bowl, which was so dry when their
work commenced that ranchers were ship-
ping out their cattle. Unfortunately, no one
can prove conclusively whether the rain that
fell was caused by the Corporanon s seedings
of clouds or alone by capricious nature.

Tropical Test

Reference is made in a recent annual re-
port of the Overseas Food Corporation to
artificial rain precipitation at Kongwa, in
Tanganyika. The experiments, which were
the first of their kind to be made in the
t:opics, involved the floating up into clouds
of Dballoons containing silver . iodide and
{exploding them by time fuses. Details of the
results of the experiments are not given, but
jit is stated that they provided sufficiently
encouraging data to warrant the carrying out
of further trials. It has been said, however,
that _the local chief was not 1mpressed and
o‘fercd, if he were given the money to do

NEWNES PRACTICAL MECHANICS

so, to kill a cock and produce rain in the
time-honoured way with far less trouble!

Many tests have also been made in Canada
where the great wheat fields of the prairie
regions and the hydro-electric schemes, upon
which industry almost wholly relies, are par-
tially dependent upon rainfall at just the
right seasons. At present the Provincial
Government of- Alberta is reported to be con-
sidering a proposal for a five-year programme
of artificial rammaking in the semi-arid areas
of the province. Tentative plans envisage
the systematic seeding of clouds over the
‘areas with dry ice “or silver iodide crystals,
the programme to be financed by what s
officially described .as a small increase in
taxes and lease rates.
Rainmaking in Britain

During a period of drought in the sum-
mer of 1949, when.industrial water supplies
on Tees-side were curtailed, the firm of I.C.I.
decided to try to bring about a fall of rain
using Drikold, the name they give to solid
carbon-dioxide. Three flights were made.
On the first, 200lb; of Drikold, prepared at
the Billingham-on-Tees works of 1.C.1., were
dropped into cloud at 10,000ft. west of the
Pennines. Shortly afterwards _the aircraft
flew below the cloud and encountered a sharp
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shower. For the second attempt a cumulus
cloud, at the same altitude, east of the Pen-
nines was chosen and a larger quantity of
Drikold dropped into it. The cloud top
grew by about 5ooft, in eight minutes, and
12 minutes later a rainbow was seen, and
below the cloud those in the aircraft found
that a heavy shower was falling. The third
attempt was not completed as the cloud had
become unsuitable for experiments by the
time the aeroplane was airborne.

Last summer, research scientists from
Imperial College carried out some experi-
ments in the Bedford area, and it is believed
that rain which fell, after seeding large
cumulus cloud with tiny salt particles, was
artificially produced.

Although the claims made by the rain-
makers have not always been justified by
evidence and their activities not always wel-
comed by everyone, it would appear that
painstaking research may eventually lead to
the development of means by which a sub-
stantial measure of control rrught be exer-
cised over the  weather m certain circum- -
stances.

(Reprinted from The Glenfied Gazette
with ‘the kind permission of Messrs. Glen-
field & Kennedy, Limited ; diagrams and
photographs by courtesy of the C.S.I.R.O.)

ltems of Interest

New Radio Telescope

GIANT radio telescope, or radar “ eye,”
which will be able to *“ see * into outer

.space and'pick up messages from mysterious"

“radio stars,” has been designed by a Sheffield
engmeer, and is being constructed by a local
steel firm

The apparatus known as a steerable radio
telescope, was desngned by Mr. Henry C.
‘Husband, sénior partner in. a .firm of
chartered civil engineers, to the specxﬁcatxons
of Dr. A, C. B, Lovell, professor of radio
asironomy at Manchester University.

t" The new telescope, which will be the
largest of its kind in the world, comprises a
‘huge saucer of steel lattice welghmg 300
‘tons and measuring 85 yds. in diameter—
big enough to hold nearly so two-storey
houses—mounted on two ‘steel towers 18oft.
h.gh

{ The whole telescope will move on a cir-
‘cular railway to track a star  across the
heavens, being controlled automatically by a
sidereal clock.

b It will be erected at the Manchester
|University research station at Jodrell Bank,
Cheshire. Reinforced concrete foundatlons
have been laid, and a new power-house is
being built, equxpped with a diesel-driven
generator, The apparatus is expected to be
'in operation before the end of next year.

Eelfast-built Comets
IT is reported that good progress has been
made with the preparations for the
building of the Comet II jet air-liner at
the “Belfast factory of Short Brothers and
Harland Ltd. Although the first Belfast-
built Comet is not expected to fly before
11954, more than 117,000 parts have already
been produced ready for assembly into com-
ronents. As part of an overall expansion
programme, planned with Comet producnon
primarily in mind, the company’s Hawlmark
satellite plant has beéen extendéd,’ gwmg an
additiona] floor area of 20,000 square feet.

Up-to-date heat | treatment is being installed
which will be capable of handling parts up to
lgoft long.

An Outsize Casting

A STEEL casting weighing 185 tons, which

has taken five days ‘to reach ‘Liverpool
docks from Sheffield, was hoisted aboard
an American’ 'freighter' by - “the ' Mersey
Dock Board’s floating crane, Mammoth,

LAY e dea B

recently. The casting is to be uséd in United
States defence projects.

New Gas-turbine Test House

’I‘O assist in maintaining the British lead

in marine gas-turbine design, a test
house for shore trials of naval gas turbines
has been completed at the National Gas Tur-
bine Establishment at Farnborough. The
accompanying illustration shows a corner of
the test bay with a turbine engine under test.

A gas turbine under test at the new Admiralty test house at Farnborough,

www americanradiohistorv com
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Cinemascope 3-D Film Process

Hollywood's Answer to TV

wards plunge shown on their graphs

since the advent of commercial tele-
vision, Hollywood film interests have decided
to try to recapture at least part of the mass-
audience wrestled from them by TV through
something as radical in scope as the advent
of the “talkies.”

They hope to do the trick with third-
dimension or 3-D films, and 20th-Century
Fox, Metro-Goldwyn-Mayer, Paramount,
Warner Bros. and Columbia are each pub-
licising their own 3-D processes, respectively,
Cinemascope, Cinerama, Natural Vision,
Tri-Opticon, Paravision and the Norling
Process—all” guaranteed to bring the actors
right out of the screen. The big ques-
tion remains, however, of how to convert
the ailing industry to all these 3-D processes
without scrapping at least part of the exist-
ing movie-making and projecting equipments.

To handle Cinerama, it is estimated that
an exhibitor will have to find an estimated
£12,000 for the purchase of a new screen,
projectors and loudspeakers. At first sight,
the Natural Vision, Tri-Opticon and Para-
vision processes may seem cheaper, calling
only for an investment of £350, but their
biggest drawback lies in the fact that they
require the annoying wear of polarised
glasses to permit the spectator to view images
not blurred ar the edges. In addition, up
to 80 per cent. of an audience may not be
endowed with stereoscopic vision with both
eyes, and for such people the twin image
does not get co-ordinated in the brain and
they are unable to see in depth.

The Norling Process requires the simul-
taneous shooting of the film on two
strips, with two lenses, so as to simulate
human vision. Cinerama requires a movie-
camera with three lenses, set fanwise at two
45 deg. angles. Thus, three film-strips are
shot simultaneously, each corresponding to
a third of the total field, It also calls for
three synchronised projectors projecting the
three strips on a slightly concave screen
three times wider and one-and-half times
taller than those in normal use. It also
requires nine loudspeakers.

TAKING a hard look at the steep down-

General Details
Cinemascope simulates human vision by
gathering both images, right and left, accord-

ing to a wide-angle photography, on one
film-strip, either by 'putting them side by
side or superposing them in height. It
thus requires only one film-strip and projector
and no viewing glasses.

The 20th-Century Fox Corporation is so
convinced that Cinemascope is the best
and cheapest 3-D process that it signed
recently an agreement with France’s Prof.
Henri Chrétien, part-inventor of the process,

By MAURICE MOYAL

special “ hypergonar ” lenses is fitted which
allow the making of 3-D films. Over a
projector, a similar box, though of different
dimensions, is fitted to permit the showing
of 3-D films, Once the box is removed,
the projector reverts to showing “ flat » films.
Thus, Prof. Chrétien’s process allows all the
existing equipment to remain in use.
Professor Chrétien is an astronomer, who
began life as a printer’s devil to grow into

Screen with an area of 600 square metres (60 metres wide and 10 metres kigh) at the Palace

of Light at the Universal Exhibition of Paris, 1937, on which was shown the film * Au fil

de 'Eau > projected with Professor Chrétien’s Hypergonar at the reguest of the Compagnie
Parisienne de Distribution d’Electricite.

for a 1o years’ world-wide distribution of the
“ hypergonar ” lenses, for which the French-
man is responsible. For use in the 20th-
Century- Fox studios at Hollywood and in
up to 3,000 U.S. theatres, affiliated with
Mr. Skouras’s United Artists theatre cir-
cuit, the inventor is to turn out “ hyper-
gonar” lenses. To this end, a new 3-D
movie business has been set up called the
Magna Theatre Corporation.

Over the lens of a normal movie-camera
a moderate sized box incorporating such

the founder and head of the famed Paris
Institute of Optics. The inventor, responsible
for scores of epoch-making inventions in the
optical field, has a knack of formulating the
most complicated technical problems in
terms which are clear to the layman.

Some years before the war, he was greatly
impressed by the showing of Abel Gance’s
“Napoleon.” To achieve greater-than-life
images and panoramic views the famous
French producer had recourse to using
three movie-cameras and showing the film-

(™
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Left, view traken vith ordinary apparatus with the ddition of Hypergonay: “The view is anamorphosed horizontally and the field is twice as

wide as that taken without Hypergonar,

the objfects to “their proper proportions.

-
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Right, the preceding image projected by ordinary. apparatus fitted with Hypergonar which restores
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strip with three projectors on three screens.
Incidentally, all the effects of such a bold
experiment have not yet been fully explored.
It makes.it possible to gather upon an extra-
wide, say, 65-mm. film (regular stock being
3s5mm.) different subjects culled from various
negatives so as to obtain the showing of
diptyches and even triptyches. This process
might be a substitute for the worn-out “ back-
shots.” It would be a great improvement
on the time-honoured superimposition tech-
nique and- permit new and startling effects.

The upshot of Abel Gance’s performance
was to cause Prof. Chrétien to explore the
possibility of using only one movie-camera
and showing panoramic views with one pro-
jector. To eliminate the costly equipment
which the Abel Gance process required the
inventor got the idea of recoursing to
anamorphosed images, which he had already
put to good use for practical applications in
the military optical field.

When a cameraman wants to take in a
wider field, he must choose a lens with shorter
focal length, but, in the process, he is also
compelled to take in a higher chunk of the

sky or of the foreground.

The answer, according to the inventor,
would be to extend the field in width without
altering it correspondingly in height or vice
versa. To do this, some cameramen resort
to the trick of h1dmg the unwanted part of
the image, but this is, at best, a very unsatls-
factory and makeshlft arrangement.

The Lens Principle

The ideal arrangement would be to devise
a lens the focal length of which would be,
say, twice as short horizontally as vertically,
or vice versa. This contribution seems likely
to run foul of all geometrical laws, but the
image taken by such a lens would be the
anamorphosad reproduction of an object, with
two different scales, one for the heights and
the other for the widths.

This brings one to the distorting mirrors,
that, according to which way they curve,
reflect a shortened or elongated image. Prof.
Chrétien’s “ hypergonar ” is based on the
same lines. It takes in on the film-strip
shortened or elongated images. -But the big
difference is that, on projection, it restores
the images undistorted on the screen, but
lopping off all unwanted sections of the sky
or foreground, be it in length or width.

The advantages of such a compression are
obvious. It permits gathering on the same
film-strip both right and left images, so as
to achieve 3-D illusion. Moreover, the
reduction of the images in width allows the
inscription on the strip of the multiple
sound-grooves as required by stereophony,
while maintaining the right proportions of
the images. In the same vein, the regular
stock of 35-mm. films could be compressed
into 16mm., while the sound-track is kept at
its norma! width. But it length must be then
reduced accordingly

In the process, Professor Chrétien had
to eliminate quite a few smags. As far as

the distorting mirrors are. concerned, the
opening to the human eye’s pupil adds up to
only a few millimetres. Thus, the image
reflected on the distorting mirror seems still
clear enough. But such images would
appear marred by defects, astigmatism
among other things, if taken by such large-
opening lenses as required by movie-making.
Thus, special optical devices have had to be
contrived to achieve images capable of being
greatly enlarged on the screen, - without
sacrificing sharpness.

Professor Chrétién’s “ hypergonar - does

The Hypergonar system mounted on a camera.

just that. It is made up essentially of two
relatively thin series of cylindrical lenses,
separated by an interval. As these lenses
are set parallel, a section of the apparatus
will give a good idea of how it works.
When the object to be anamorphosed lies
far afield, the interval between the two series
of lenses is regulated in such a way that the
whole system comes into focus: the focal

v’

i

Elevation Obsect
or
tmage
VI
Plan
‘&: #:-_M-.I
] X'
‘Obrectve v '
Hypergonar

The principle of the Hypergonar lens.

lengths of both series then coincide. f and
fl being the focal lengths of the two seriés
of lenses, the interval e.which separates
them is e=f4fl,

If the two series both had positive focal
lengths, the report T . would be negative,
that is to say, the image would be reversed
from left to right (and not upside down).
In “hypergonar,” the first series of lenses
is diverging, f is negative, while the second
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series being converging, f! is positive. Ergo.
T is positive: the image is not reversed
from left’ to right, e being necessarily

positive ;. o .
fl—f, and e=fl—(f)

Through. the choice of a negative f, the
total length of the apparatus is much reduced
and the width of the first series of lenses
cut down. Moreover, shooting can take
place, with or without “hypergonar,” with-
out having to reverse the film-strip.

Besides, the adoption of a negative power
for the first series of lenses contributes to
correcting the distortions brought about by
the enlargement of the field. Distortions are
eliminated by achromatising cach series of
lenses separately. The converging series,

.with weaker power, may be made up of only

two lenses, respectively made up of crown
and flint; but a third lens has had to be
added to the second series, which has a
double power and a very big relative open-
ing.” For both movxe -making and projection,
both “ hypergonars” are based upom the
sat[fne lines, only their sizes and settmgs
differ

Making the Lens

Many difficulties have to be solved in the
process of turning out high-precision cylin:
drical lenses, because they require such a
perfect 'smoothing of their surfaces and
accurate setting of their axes. Imperfect
tools have to be used in such a way as to
turn out perfect optical surfaces.

The necessary tools are - obtained by
mutual friction of the two component parts
until they fit close together. Such an opera-
tion is not capable of being verified optically.
Thus, only a mechanical precision adding
up to a hundredth of a mllhmetre can be
obtained.

But in 2 lens, it is possible to make allow-
ance only for a defect fifty times smaller
than in a tool. To achieve in a lens a 1
micron accuracy, Colonel Dévé invented,
with typical French ingenuity, a special
automatic apparatus capable of smoothing
the surface of a cylindrical lens without any
rotative movements, for it is imperative,
throughout the whole operation, for the axis
of the tool to remain strictly parallel to the
axes of the lenses. Professor Chrétien has
been using this apparatus.

When rough-hewn by hand, it is also
imperative for both sides of the same lens to
remain parallel between themselves and the
axes of the tools. Verification can only take
place after finishing.

“ Hypergonars ” * have seven cylindrical
surfaces, and all seven must be parallel in
the same plane, and this plane must be a
symmetrical one. For both movie-making
and projection, “hypergonars” have been
turned out in laboratory with the precision
of one-hundredth of a degree in the
orientation of their generators.

The normal field of vision extends far
more in width than in height. The fact
that the visual fields of both eyes prolong
each other has something to do with this.

- From left to right : -

Normal view with ordinary lens ;

www americanradiohistorv com

View from the same point, anamorphosed
in width by Hypergonar ; View with cerrect proportions restored by the projector.
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Professor Chrétien has made the most of
this by providing a screen two and a half
times wider than those in normal use, curving
sufficiently to afford a feeling of engulfment,
but without reflecting annoying light. In
this way, picturegoers will see practically no
limits to the screen and peripheral vision will
be simulated.

Depth in Sound

In addition, Professor Chrétien- has
turned to good account the tricks played by
the ear to enhance a feeling of depth. The
direction from which the sound comes is
perceived by the ear through its frequency.

'NEWNES' PRACTICAL “MECHANICS
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If a sound seems to come from left, it is not
because the left ear hears more keenly, for
the difference in volume is practically the
same for both ears. The left and right ears
not being set exactly opposite each other,
it is not the difference in volume but in
frequency which plays a major role in deter-
mining the position from which a sound
comes. Thus, if sounds of the same volume
are-sent to the ears, through modifying their
frequencies, they can be made to appear
as now coming from left, now from right.
Professor "Chrétien’s 3-D precess thus
requires three pairs of coupled loudspeakers
per edch 100 sq. ft. of floor space. Obviously

these arz not just placed behind the screen,
as is now stock practice, but all over the
movie-theatre so as not to limit arbitrarily
the source of sounds. The loudspeakers are
made to register the sounds by their fre-
quencies. If one loudspeaker in each pair
is set with a one second’s time-lag, a differ-
ence in frequency would be created. This
very difference helps to create an illusion of
depth, and in this way both sight and hear-
ing are cleverly used “to bring the actors
and objects right out of the screen.”

Millions of picturegoers will be soon able
to see for themselves whether this claim is
justified.

A Mod

el Weath

ecr-vane

This Working Model Can be Made Chiefly from Odds and Ends

N Fig. 1 is shown the general arrange-
ment of a weather-vane designed for
simplicity and ease of construction.

For the layman it provides an interesting
and amusing model and for the mechanic a
handy prototype.

Fig. 1.—General arrangement of the completed
‘weather-vane.

Construction
Cut two sails from cardboard as shown
(Fig. 2) and the directional fin from card-

" 3 “
s 7" 1
EE NN\l
{1
Sall* 2 off /44
23 -
58"r
e
56" 2 -

N T

Drrectional fin
! oft

| 5/9”

Figs. 2 and 3.—De-
talls of the sails and
fin.

By R: BRIERLEY

board (Fig. 3). Take-a médium-sized cork
and pierce the shaft guide hole, about 1/16in.
dia., and bore a hole to take:the sail stays.
Push the sail stays in position” and glue in

fastener

Fig. 5.—How the sails

F;'g.4.—-—The cork hub.
are fixed to the stays.

\\
W %\Tab
Fig. 7.—Marking out the parts of the figure.

place (Fig. 4). ‘Bend the shaded portion of

s sails round the stays and secure with
wire paper fasteners (Fig. §). Next, cut the
platform and drill and screw it to the up-
right. Put a blob of glue in the two holes
before pushing the directional fin support
arms in position (Fig. 6) and then fasten
the directional fin in position in a similar

manner to the sail attachment. Mark out
the figure of the man on fairly thick card-
board (Fig. 7) and cut out and fasten together
with paper fasteners. Bend a jin. dia. nail
3in. long to form a crank and cut a piece of
tin to form a bearing 3/16in. by %in. (Fig.
8). File the nail point flat and assemble as
shown in Fig. 1, using beads or washers on
each side of the upright. The hands of ihe
figure should be placed on the nail and then
drawn on to the tin bearing. The feet of
the figure may be secured with small nuts
and bolts. This arrangement enables the
figure t6 be changed easily. The complete
assembly is then screwed to the upright
pole through hole “A ” (Fig. 6), fitting a
washer as shown in Fig. 1. Compass points
may be fixed to dowel rods - positioned - as
shown. The unit ‘can be painted ‘in any
desired colours and with care in construction
will function in even a gentle breeze.

— Upright

Fin supgon‘-
arms Yz diag

Fig. 8.
Tin
bearing
Fig. 6.—The assembly in position. . Fig. 8.—

Detail of the crank.

oo BOOKS FOR

By F. J.
Screw Thread Tables, 5/-, by post 5/3.
Refresher Course in Mathematics, 8/6,
by-post 9/-.
Gears and Gear Cutting, 6/-, by post 6/6.
Workshop  Calculations, Tables and
Formulae, 7/6, by post 8/-.
Dictionary of Metals and Alloys, 10/6,
i ‘by post H/-.
Wire and Wire Gauges (Vest Pocket
Book), 3/6, by post 3/9.
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Newnes Metric and Decimal Tables, 3/6,
by post 3/9.

Practical Mechanics Handbook, 12/6, by
post 13/-.

Slide-rule Manual, 5/-, by post 5/3.

Mathematical Tables and Formulae, 5/-,
by post 5/3. '
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Unity of Creation

October, 1953

Theory

With Particular Reference to Einstein's Theory and the Michelson-Morley Experiment

HE recent correspondence in PRACT!CAL
MECHANICS seems to show that many
readers feel the need for something

less coldly mathematical than Einstein’s
Theory of Relativity and his subsequent
‘theories.  Few suggest that Einstein’s
brilliant calculations -and theories are faulty,
yet by themselves those essays in pure logic
are not comprehensible to the average
person.,

One cannot gain the “ mental picture ” of
“Einstein’s Theory because the theory is not
in a form which leads to a mental picture.
If you read the ‘test performance figures for
a new aeroplane, you will know a lot about
what the plane can do, but you will be
unable to visualise whether its lines are
‘beautiful or ungainly, or anything of ‘its
appearance.

Einstein’s Theory was before its time.
The calculations of, for instance, the precise
amount that a matenal contracts along the
direction of its movement seems to be out
of place before it has been explained why
the contraction occurs.

1 suggest that there has been too much
mathematical jig-saw puzzle making and
solving, and that formulz have been put
‘forward, which, though probably correct, are
by themselves without very much meaning
to the intellect.

Michelson-Morley Experiment

This experiment aimed at finding the
speed.. of the earth through the ether.
‘Scientists had assigned to the ether descrip-
tions ranging from an elastic solid to a
rarified gas. If our speed through the ether

could have been determined, it would help
us to understand (amongst other things)
whether we are labouring through a mass
like’ black treacle, or waftmg our way
through a substance 'as thin and delicate as
perfume.

Those who rely on this experiment, or on
similar experiments, inake an assumptlon
which I -believe to be false, that is ‘that the
‘ether is a three-dimensional ~substance—
such as a gas. Only: if -the ether were a
material substance would the passage of the
‘earth through it cause an: ether drag, or an
ether wind, which could be measured.

The result of the Michelson-Morley
experiment showed (apparently) that either
there was no ether, or that if there was an

~ ether the earth was not moving through it

Neither of “these conclusions se¢emed to be
probable ; it would be unlikely that the
earth should remain stationary in space

when ‘all other. observed . heavenly bodies

were moving. Nor was it likely that there
was no ether, for how else could the passage
of rays through space be explained ?

As neither of these conclusions could be
welcomed, it was later suggested that the
M & M -experiment really did show a posi-
tive result, but that the measuring rod in
the direction of the earth’s movement
through space contracted by an amount
exactly sufficient to remove the positive result
from being apparent (the Lorentz contrac-
tion). The proposition was of course that
all materials contracted in the direction of
travel ; the supposed contraction was not
confined to the measuring rod in the M & M
experiment.

The Lorentz contraction at first sight
seems to be an artificial and far-fetched
theoy, yet I think that those who have

By ANTONY AVENEL

studied the calculations, and those who care
to do so, will agree that the contraction
must be accepted as something which actu-
ally does take place.

The Theory of Unity suggests reasons
why the Lorentz contraction takes place.

Theory of Unity of Creation

The interest shown in PRACTICAL

MECHANICS' lately in the physical world
prompts me to offer an outline of that part
of the theory which affects this subject.” The
theory suggests, among other things, why the
phenomena forecast by Einstein’s Theories
take place. It is unsatisfying to be told that
time slows when you travel through space,
and even to be informed of the precise
amount by which it slows compared with
your velocity, before any attempt it made to
explain what time is and-why it is capable
of slowing.
" The following statements and arguments
are set out in rather a dogmatic and over-
simplified form, which I hope will be
excused, in order to try to offer an outline
of the theory which can be followed with-
out undue effort.

The theory anticipates the ultimate result
of the fact that research discovers one unity
after another in physical phenomena. One
is led to expect that before long it will be
proved that there "is one basic. building
material for the whole universe.
pretend that there js sufficient data available
at present to prove the theory fully, but
there are many indications that it 1s an
anticipation of what will be proved by, let
us say, the year 2000 A.D.

The theory which I put forward is-that

the ether and space are the same, and that

space is formed out of nothing by a grid of
extremely high frequency rays (probably
having a wavelength of less than IO 13 cm)
Space must be dxstmguxshed from “ nothing.”

Space—even if it is empty—possesses the
qualities of length, breadth, thickness and
time. “ Nothing” has no- qualiu'cs whatso-

ever, and cannot support any material or ray.-

In other words, creation of the umverse takes

the form’ of making space out of ¢ nothmg,

and the method adopted for making ‘space is

a network or grxd of rays, which I call
¢ creative rays.”

‘Outside the Universe

universe” to mean all
created space, there is “ nothing” outside
the boundaries of the universe. The dld
problem of imagining the boundaries of the
universe, outside which stretched empty
space—which space must have boundaries,
and what was outside that ?—should not
arise. “Endless space” is a contradiction
in terms. Space has dimensions and bound-
aries and cannot be endless. The hand of
creation has not touched the “ nothing ” out-
side the boundaries of the universe, and that
“ nothing ” has no dimensions and therefore
no . boundaries.

To put it in another way, space is posi-
tive creation, while ‘‘ nothing ’ is the absence
of space, and thus purely negative. You
cannot visualise ‘“nothing” for obvious
reasons ; it has to be accepted. 1f

Taking “the

anyone particularly wishes to try to relate

it to human experience, it could be said that
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.size.

I do not’

‘vary with the type of atom.

he has had more of it than he has had
of space and time. It is what he experienced,
or did not experience, before he was born.

Space or ether is formed by the creative
rays which emanate from one source in all
directions and in all planes. Each creative
ray covers a circuit from source back to
source, and each circuit is-probably the same
In this way space with boundaries of
globular shape is built, and whatever point
is taken in space, creative rays travel in all
directions towards the source.

By the word ‘“source” I do not imply
that the formation of the creative rays oper-
ates in only one direction. in each circuit ;
the action may be alternating.

Light is a Modulation of the Creative Rays

All rays of whatever frequency, visible or
invisible, detectable or undetectable, are
modulations of the creative rays, in the same
way as a high-frequency radio wave is modu-
lated by a musical note. As a radio carrier
wave can be modulated by a number of
separate notes, so can the ether carry between
the same two points any number of waves
of differing frequencies.

It would appear that rays or modulations
are always caused by a disturbance in three-
dimensional material, and that they are only
of consequence when they encounter other
such material. When a ray travels through
space it is merely a slight modulation or
disturbance- of the creative rays and of no
importance.

Material Objects

The atom is the building material for all
solids, liquids, and gases, and each atom
is composed of a nucleus round which revolve
electrons at distances from the nucleus which
I submit that
the atom is not solid fundamentally, but that
it is composed of modulations of the creative
rays in three planes. “Although a modulation
is normally a ray which travels in all direc-
tions from izs Source toward the source of
the creative rays, the chord of modulations
forming an atom are locked together in three
planes. This lock prevents the.modulations
travelling in opposing. directions as rays.
Does not the release of atomic energy show
the very close relationship between atoms and
rays ?

The main point which-1 want to make

is' that rays and atoms are both modulations
of the creative rays, the former being simple
modulations, the latter being complex and
static ones.
_ An atom could in some ways be compared
with a ripple caused by a stick in a smoothly
ﬂowing stream of water. It remains the same
in appearance yet it is formed from a con-
stantly .changing medium..If this is correct,
the universe is made from the same mednum
throughout, and what appears to be empty
space between the earth and Mars is in
reality a connecting medium.

Time

I suggest that time is the effect on our
minds of the frequency of the creative rays.
If the atoms out of which our brains and
bodies are made are formed out of the crea-
tive rays, we cannot but be aware of the
alternation of the creative rays. We cannot
escape from time unless we also escape from
space, or, in other words, cease to exist.
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It is impossible to look either backward
or forward in time from a fixed positien in
space. If we could travel at the speed of
light and thus “keep up with time” we
should probably cease to be three dimen-
sional, which would not assist our observa-
tions ! In any case, we should find ourselves
in a different position in space, so we cannot
by any means foresze what is going to happen,
or look back on what has happened, on earth.

Alteration of Time

If we were to travel at a very high speed
—a substantial proportion of the speed of
light—the frequency of the creative rays in
the direction of our travel would be increased,
because we would be travelling relatively to
the pulses of the creative rays. It can be
envisaged that something akin to the Doppler
effect would take place, with the result that
our basic time would be increased in fre-
quency.” We should not be aware of this,
because the frequency of the creative rays is
our only standard of  time, and there is
nothing nearby against which ‘'we can test
this standard. But a stationary observer
could, by rays of light; calculate the differ-
ence batween our time and his time; he
would say that our clock was going slow com-
pared with his clock, .or that our basic time
frequency was quicker than his.

Clock time i1s our way of counting the
number of pulses of basic time. If basic
time - frequency increases, clock time still
counts as one million pulses what are now,
say, two million, and clock time appears to
be going half speed.

Some space. travel -enthusiasts consider
that if you could travel fast enough in a
space ship, you could spend twenty earth
years away from our planet and come back

_only a year or two older than when you
left. If this is calculated using basic time-
space, it is found that the effect on your
body, and the impression on your mind, is
exactly twenty years’ worth of earth time,
and that you could not therefore ¢njoy almost
perpetual youth by this very inconvenient
method.

Contraction of Length

If an atom moves along the creative rays,
the increased frequency referred to before
results in a shorter effective wavelength of
the creative . rays, which decreases the
measurement of the atom in the direction of
its travel. X

For the purpose of simplicity, take it that
the material length of an object is formed
by the wavelength of the creative rays, while
basic time is the frequency cf the. creative
rays; then wavelength x the frequency of
the creative rays will remain constant at
whatever speed the aobject travels, because
as the frequency increases the wavelength
decreases. The product of the length of the
object and basic time is unaffected by the
velocity of the object, and it is this product
which gives to our minds the impression of
time and of the proportions of the object.

The creative rays present existence or the
possibility of existence, and time and space
are a division of that presentation. In what-
ever proportions the division is made, the
‘whole remains unchanged.

Rays and Materials are Temporary

I would now like to meet the objection of
those who say that it is just as difficult to
believe that the creative rays travel through
“nothing” as it is to accept that light
travels through space without an ether to
carry it. My reply is that this theory is that
the creative rays create space not casually, but
permanently: their cause is not casual, like
the cause of a ray. The theory proposes
that rays and materials are casual and tem-
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porary modulations or disturbances of the
creative rays. It would seem unreasonable
to believe that a special act of creation is

_necessary every time you choose to switch

on an electric torch. The theory of unity
holds that you, by switching on the torch,
are able slightly to modulate the creative
rays, which are permanently present, and
that the casual phenomenon of visible light
is the result.

Gravity

It is usually accepted (to put it basically)
that if in space two masses exist, they artract
one another. I suggest that this idea is
wrong, and that it is impossible for a
material object to emit rays which pull
another object. Nor is there anything other
than a ray which could exert the supposed
pull. Rays can exert a small amount of
pressure on an object in the direction of the
ray’s travel, but they cannot pull.

An alternative theory .is that gravity is
due to-an increasing velocity, and the analogy
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So long as X is undisturbed, it remains
still in space, the tendency to travel to S
via A being balanced exactly by its tendency
to travel-'to S via B. Its tendency to travel
to S in other planes is also balanced. But,
referring to Fig. 2, if in the position Y (before
the extension modulations of X have for
practical purposes faded) another atom is
formed, the extension modulation of X is
interfered with and unbalanced between X
and Y. The extension modulation of X
in the direction of A is unchanged ; XA and
XB are now no longer balanced, and as a re-
sult X moves towards Y ; Y also moves to-
wards X, according to the laws formulated
by Newton, or approximately so.

Although X moves towards Y, it is not
attracted by Y, any more than light from
the sun is attracted by the earth. (Here I
am ignoring the almost negligible element
of gravitation between a material abject and a
ray: the reason why light travels from the sun
towards the earth is not because of mutual
attraction between the light and the earth))
X moves towards S via Y.

s

d\
40‘*"03

~+ e

B, T

s

0. <

-
3
<, .
&, / Fig. 2.

Diagrams representing the source and circuit of creative rays.

of a lift rising at constantly increasing speed
is often used. If a person in this lift released
a pencil, it would appear to that person to
fall to the floor of the lift, and he might
well consider that the pencil was attracted
by the floor. If this is the explanation, why
does gravity act in more than one direction?
It requires adjustments which seem to me to
be very artificial to answer this.

The theory of unity explains gravity as
the material version of the natural travel of
a ray towards the source of -the creative
rays. The modulations forming an atom
tend strongly. to split up, to break their
three-dimensional bond, and to travel in all
directions, like ordinary rays, towards S.

=ferring to Fig. 1, S represents the source
of the creative rays, while the circle repre-
sents the circuit of one creative ray. X
represents the place at which an atom is
formed by - the intermodulation of the
creative ray shown on the diagram with the
creative rays in other planes; the latter
cannot clearly be represented on paper, nor,
of course; can an attempt be made to draw
to scale.

The tendency of X to act as a ray and to
travel to S via A and B and via other planes
is nullified by the three-dimensional strength
of X. The modulations of the creative ray
start for practical purposes at A and B, but
they do not interlock with modulations in
other planes until X is reached. These pre-
liminary modulations in ray form I will call
extension ‘modulations; some of them are
of a measurable frequency, others are of a
frequency too high to be measured by a
material device,
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Magnetism

I suggest that it is not possible for the
north pole of a magnet to emit rays which
attract the south pole of another magnet, and
which repel the north pole of another
magnet.

The travel of one magnet is not towards
another magnet but towards S. Some atoms
of iron are arranged, or can be arranged, so
that the extension modulations are not the
same in all planes. This lack of symmetry
can be encouraged by electrical means. It
is quite possible that a single magnet re-
moved from a powerful gravitational field
would move through space of its own accord.
A single magnet on or near the earth is pre-
vented from moving by the gravitational field
of the earth—that is, it is prevented from
moving through space of its own accord.
If another magnet of opposite polarity or a
piece of iron is placed near the first magnet
there is apparent attraction, but what actu-
ally happens is akin to gravitation. The
first magnet moves towards S until it reaches
the second magnet or the picce of iron. The
strength of the magnet probably depends on
the number of atoms in the magnet which
have unbalanced extension modulations, the
degree of lack of symmetry in each atom
remaining constant.

Electricity

I suggest that this is a general disturbance
of the extension modulations.

Flying Saucers

True “flying saucers”—that is those
which are not the result of the imagina-
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tion of the observer—are vehicles which
are based on the principle of unbalancing
the extention ‘modulations of material car-
ried in the vehicles.

Reality

The question arises: “ Are these changes
in time and space real, or are they only
deemed to happen? ”

The answer to this is, I think, that what
you and I and everyone else is concerned
with is basic time x length, representing the
whole effect of both the frequency and the
wavelength of the creative rays. In judging
reality before our eyes, we are not concerned
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with the division of time x space into time
and space.

If you want to listen to a concert on the
radio it makes no difference to you whether
the programme is carried to you by a s500-
metre carrier wave or a I1,000-metre carrier
wave, and you could detect no difference
in the reality of the reception. You might
then say that there was no real difference ;
but an engineer who is more interested in
the method of your hearing the programme
than in the programme itself would say that
one programme was the result of modulating
a carrier wave of 500 metres wavelength and
frequency of 600 kc/s, while ‘the other pro-
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gramme was brought on a carrier wave of
twice the wavelength and double the fre-
quency. To the listener who was unable to
go further into the problem than to hear
what came out of his loudspeaker, the pro-
grammes would be the same.

The answer then is, shortly, that although
the change does actually take place in time
and space, it is not real in the sense that
it could be observed by a human being living
within the sphere of the change, for such a
person has not the means to measure basic
time or basic length as an engineer can
measure the wavelength and the frequency
of a radio carrier wave,

Making a Voxometer

A Device Which Enables One to See on a Translucent Screen the Endless Variety of
Patterns Produced by Music and Speech in a Wireless Receiver

ITH this simple instrument a new
field is opened for the amateur wire-
less experimenter. The voxometer is

‘made by placing a small loud-speaker unit
in a tin can as shown in the sketches, A
half-pint paint tin, or round cocoa tin, will
answer the purpose admirably. Two thin
plate brackets are soldered to the can to
secure it to the baseboard. Molten paraffin

LA

it will be necessary to create a slight depres-
sion in the centre. This can be done by
fixing a small iron weight in the centre.

Cabinet

‘The cabinet is constructed of plywood
with a jin. softwood base. The window
in the front is cut out with a fret-saw and
provided with ground glass.

N — Y
iy — A psth or
\‘-ﬁ% ! - beam
ok
',';3 - Opening for
I,% - -light beam
8
4:\ 3
Nl

Ground glas 'E‘.:‘ L Afirrors

screen ]‘»n N

Flex fo recefver

Loud spesker
unit

ool of mercury

N
Poarattin wox'

7 %4

Fig. 1.—A view of the complete Voxometer, with part of the cabinet cut away to show
the interior arrangements.

wax is poured into the space between the tin
can and the loud-speaker unit in order to
produce a dead sound chamber between the
loud-speaker unit and the rubber diaphragm.

To obtain the best results the diaphragm
must consist of a very thin rubber. In the
original voxometer rubber from a toy rubber
balloon was used, strong rubbsr bands being
used to bind it over the top of the can.

The degree of tautness of the rubber
diaphragm will depend somewhat upon the
power of the loud-speaker and the current
fed into it, but a little perseverance will
produce the desired results.

A small pool of mercury is placed on the
rubber diaphragm, and to accommodate this

The images of the sound waves are created

by the light reflected by a series of mirrors,
the mercury itself acting in the capacity of
a mirror. These mirrors have tin backs of
the size and shape illustrated, and are
attached to the post with small angle
brackets.

Source of Light

The source of light may come from a
small magic lantern, or a small light projector
may be constructed by the experimenter him-
self. The more powerful the source of light
the better.

It will be necessary to do a little adjusting
to make the device perform perfectly, When
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Elastic
band

204 dia.

Fig. 2.—The tin can and rubber diaphragm
fixed with rubber bands.

arranging the mirrors at the correct angle
it should always be borne in mind that the
angle of incidence is always equal to the
angle of reflection. The inside of tke cabinet
should be painted with dull, black paint.

Angle bracket so/dered
fo plate

Fig. 3.—Metal backing for the mirrors shown
bent 10 shape and in blank form.

REFRESHER COURSE
IN MATHEMATICS

By F. J. CAMM

8/6, by post 9/-
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Back to First Principles
9—About Work
By W. J. WESTON

ORK for our purposes has a narrow
meaning : “ work,” in mechanics,

Y is the operation of a force in producing
movement _or other -physical change. It is
the overcoming of a resistance. The work
done by the force generated in the motor-car
is the overcoming through a measurable
distance the friction opposed by the road
surface ; the work done by a crane is the
weight drawn vertically a measurable distance.
The amount of force applied is always more,
usually a good deal more, than the amount
of resistance overcome ; for we may be obliged
to exert the force in a direction different
from that of the resistance, and we lose work

in overcoming friction, lubricate how we will..

The Problem

Find the minimum horsepower that a
fire engine must have if it is to project 1501b.
of water per second with an initial velocity of
100ft. per second.

The Comment

When we take into account the time taken
in doing work, we concern ourselves with
power : power is the rate of doing work. The
work done is compared with that done in the
same time by_the brewer’s dray horsc that
Watt used : wishing t6 indicate how many
horses his engines would relieve from labour,
he measured the time that the horse took in
pulling up a-weight of roolb. fromi a deep
shaft. The horse did it at the rate of two and a
half miles an_hour and Watt, “ to be on the
safe side ”’ when lauding his engines, added
half to the horse’s result. And our convention
is : one horsepower is 33000ft./Ib. a minute
(550ft./Ib. a second).

The Answer
To acquire a velocity of 1ooft. per second

a body falls freely from rest in —13%0 seconds.

The space fallen is given by the formula

e iS. 129 5.3_
3gt?, that is, 4 X 32X = X ik

The work done by the engine in one second
is, therefore, cquivalent to the distance
multiplied by 150ft./lb.

The horsepower, theféforé; is :

YUUUUS 008 (- O
QX32x—32—x32x150._550 427
The Problem

-~

What is the least horsepower needed to
pump 1,000 gallons of water per minute
from a depth of soft., and to deliver it through
a pipe of cross-section 6 square inches ?
(Assume that 1 cubic ft. of water is 6} gallons,
and that 1 gallon of water weighs 10lb.)

The Comment

The puamp gives to the water an added
power to do work by wvirtue of its position,
potential energy, that is : theadded potential
energy in ft./lb. is measured by Distancé
'Raised X Weight. The pump also gives to
the water power to do work by virtue of move-
ment, kinetic emergy, that is: the Kkinetic
energy imparted is measured by Distance
“Fallen to Produce Velocity X Weight.

‘The Answer

1. Potential Enelgy’' added

. to water
=(10000 X 50) ft./lb.

. 1000 i .
2. Since —— or 160 cubic ft. is delivered

6%

each minute, and since the deliyery pipe is 12—4

James Wate’s
tdea for calcular-
ing the work done
= by one horse-
i power in foor [bs.
per minute.

or i of a square ft., the velocity of the water

is 160 X 24 per minute, or 64ft. per second.

A velocity of 64ft. per second is acquired
by a freely falling body in :i;

and the distance fallen (3gt?) is 64ft.

or 2 seconds;

Work done on water to produce kinetic
enecrgy =(10000 X.64) ft./lb. ; '

3. Total work .done in one minute=10000
X (50+64) ft./lb.

Horsepower = 10000 X (E14--33000)=134 '!6_!

The Problem

1. A man weighing 1 stone climbs a hill
sooft. high in 14 minutes : what is his average
rate of working in horsepower ?

2. At one place the breadth of a river is
too yd., its average depth 12ft., and its
average velocity 4 m.p.h. What horsepower
would it furnish if half-its kinetic energy
could be transformed into work ?

The Comment
This is another interesting instance of

‘translating terms of ordinary speech into

terms appropriated to mechanics. The
principles applicable are those in the second
problem.

The Answer
I. Work done in 14 minutes=(11 X 14)lb.
X sooft.
Work done in I minute=154X 500--14.
Horsepower is, therefore, 154 X 500 = 14

+33000=}

2. Weight of water passing in I second is:
(300X 12 x‘:w‘s‘) cubic ft. x 62}1b. (%‘51 being the
speed per second).

To -attain a speed of %—;— a body drops

freely through a distance of 16X (;—;): ft.

Ft./lb. per second, therefore, are given by
the product of the weight passing and this
distance. Half of these, being transformed
into* horsepower of ssoft./Ilb. per second,
would give :
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300X 12X = £ !
I5

11 _ II
x62§xx6x—6—O X = x; X =

=645}

The Motor Year Book, 1953. Compiled by
Laurence Pomeroy,
R. L. de Burgh Walkerley.
by Temple Press, Ltd.
Price 15s. met.

HIS fifth annual issue of “ The Motor ”
Year Book continues the tradition of its
predecessors in offering a complete record of
all British and major European and American
cars introduced in the past twelve months. It
also contains a critical article on automatic
transmission systems, a summary of road tests,
and an analysis of the relative speeds of 1952
racing cars. The results of all ‘the major
sporting events of thé year are tabulated,
together with a brief description of all the
first-class events. The book is profusely illus-
trated and should prove a valuable addition to
the enthusiastic motorist’s bookshelves. ‘

Published
212 pages.

Modern British Aeroplanes. By Charles
Gardner. Published by Temple Press,
Ltd. 91 pages. Price 9s. 6d. net.

HIS latest addition to the ““ Boys’ Power

&  and Speed Library » is right up to date
and deals with aircraft very recently off the
secret list. ‘The book covers the developments
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M.S.AE.,, and

in British aviation during the past five years
and Charles Gardaner, former air correspon-
dent of the B.B.C., explains these in language
easily understood by the average boy reader.
The basic_ principles of “Why an Aircraft
Flies” form - the subject of the opening
chapter, while another chapter deals with
the piston engine and the airscrew. The
jet engine has a complete chapter devoted to it
and so have the subjects of modern navigation,
primary and advanced trainers and naval avia-
tion. The final chapter is a review of some of the
problems and future trends. There are some
magnificent photographs of Britain’s latest
machines and the technical data in the book
is .illustrated with, many line drawings.

Modern Ships. By F. E. Dean. Pub-
lished by Temple Press; Ltd. 90 pages.
Price 9s. 6d. net.

HIS volume, another in the ‘ Boys’
. Power and Speed Library,” is in its
second eédition and has been revised and
brought up to date. Much of the text has been
re-written and many illustrations replaced by
photographs of the latest type of craft. The
first two chapters deal with the planning of
the ship and the building of the hull, while
the following two are entirely concerned
with the engines and boilers. There is one
chapter devoted to auxiliary equipment and
the remainder each take a special type of
ship as their theme. Illustrations take the
form of both photographs and line drawings.
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Strrining MICR(

A Method of Preparing, Staining and Mounting T
WHITTO}

E read with interest Mr. S. M.
Charlett’s article upon mounting
“ whole mount” specimens for

microscopical examination and decided that
an article explaining the preparation and
staining of thin sections of tissue would be
of value to those who were stimulated into
trymg-to prepare slides for themselves. The
techniques which are here explained will, of
necessity, only be sketches of a very complex
subject. There are, however, many excellent

Fig. 1.—The block of tr:ssue in its final wax,
showing the. method of teasing out air bubbles.

textbooks on the market which can be pur-
chased quite reasonably.

Fixation

The first stage in preparing any tissue for
true examination is * fixation *—which
should be as soon afier death as possible.
The object of “ fixation ” is to preserve the
specimen in as near life-like a condition
as possible, Fixing agents also prevent
-any distortion of internal structure when

processing.
The best general fixatives are:
1. Commercial Formalin...... 10 ccs.
Distilled Water ........... 90 ccs.
2. Bouins Fluid:
Commercial Formalin ...... 25 ccs.
Glacial Acetic Acid............ § ccs.
Saturated Picric Acid ...... 75 ccs.

Specimens are left in the fixative solution
for times varying froem twenty-four hours,
for small pieces of about a quarter of an
inch square, to one week for larger pieces
up to one inch square.

After fixation the blocks of tissue must
be.dehydrated—after a thorough rinsing in
distilled water—by placing them success.vely

A section of a tadpole
10 microns thick, stained
with Ehrlich’s Hcema-
toxylin  and  Eosin.
(Greatly magnified.)

in ascending strengths of alcohol in distilled
water, i.e., 70 per cent. alcohol, 9o per cent.
alcohol, and two changes of absolute alcohol
for times ranging from fifteen minutes to
four hours. according to size.

The specimens are now placed in chloro-
form or oil of wintergreen for twenty-four

hours, as alcohol is not miscible with the
waxes in which they are going. to be
embedded.

The embedding process enables the blocks
to be sectioned easily by impregnating ‘and
surrounding them with wax,

Embedding
A quantity of wax is melted and kept at

Fig. 3.—The sliding tongue joint which allows

the ““chuck™ to rise or fall when the base

of the microtome is rotated.

an even temperature. The tissue is then
placed in a half-and-half mixture of either
oil of wintergreen or chloroform and wax.
This mixture is followed by two changes of
pure wax to remove the wintergreen or
chloroform before the final embedding. Hard
blocks are placed in wax with a high melting
point (56°C) and soft blocks in wax with
a low melting point (45°C). The length of
time in the waxes is governed, as usual, by
the size of the block and is between fifteen
minutes and two hours.

After the two changes the blocks are
immersed in a small trough—which has been
lightly greased with glycerine—containing
the actual embedding wax.

A warm pair of forceps, or similar article,
is drawn slowly about the block to tease
out any air bubbles which may lie on the
tissue. (See Fig. 1.)

The wax is breathed upon gently and
when the surface has skinned over the
trough is placed in cold water. If the
trough has been uniformly greased the block
will fioat to the surface of the water when
hard.

Before embedding insects, the hard chiti-
nous shell which encases them must be
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By B. ).

softened by boiling them in § per cent. caustic
soda solution for about twenty minutes.

Cutting

The finished block is trimmed down and
cemented, with more wax, on to the *‘ chuck ”
of the hand m:crotome, simple construc-
tional diagrams of which are shown in
Figs. 2, 3, 4 and s.

It will be seen that when the base of the
microtome is rotated the block will rise suffi-
ciently for a thin section to be cut by sliding
a dissecting razor over the platform
(Fig. 6). The thinner the section: cut the
better will be the results.

The thin sections so cut are gently lowered

Fig. 4.—Detail of the supports which keep the

hoIIow column of the microtome rigid.

on to the surface of a bowl of warm water
to flatten out any wrinkles. They are then
eased, with the aid of a small brush  (Fig. 7)
on to a glass slide which has been rubbed
with a half-and-half mixture of egg albumen
and glycerine. This mixture makes the
sections adhere to the slide. The mounted
slides are pressed flat with damp filter paper
and placed in a warm oven (42°C) overnight.

Chuck

e |
Lockin
AR nut u
N , /
Supportis \ .
brackets N |
Fieas 1}
9y °
MR
134 2 4y o Q) 2 ins.
| I . |

Fig. 2—The hand microtome. This is easily
constructed from brass or similar metal. The
instrument can also be purchased for about £2.
The finer the screw thread the thinner the
sections will be. The top platform must be
perfectly plane or the sections will not be of
uniform thickness. Note.—The microtome may
be calibrated - at the rotating base using a
miicrometer.,
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n Sections of Tissue for Microscopical Examination
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Staining

Of the many hundreds of techniques
evolved for staining sections, possibly the
most common and most useful one is Ehr-
lich’s Hematoxylin and Eosin method.

First the slides are dewaxed by placing
them in xylene and then hydrated by revers-
ing the dehydration process. They are then
stained in a solution composed of :

Hzmatoxylin
Alcohol

2 gms.
100 ccS.

Fig. 7.—Easing the section on to the slide.
€are must be taken to-touch only the surrounding
“wax and - not the tissue.

Dissolved first together.

Glycerine ...........5...... 100 ccs.
Glacial acetic acid ......... 10 ccs.
Distilled water ............ 100 CCS.

for half an hour at 37°C. The solution will
keep indefinitely, and can be used over and
over again, but must be left for at least a
week to ripen. After this they are placed
in gently running tap water until the sections
turn blue. They can then be looked at
under the microscope and the cell nuclei
should be stained. Excess stain is taken
out with:
Hydrochloric acid
70% alcohol 100 CCs.
until the background is colourless. When a
satisfactory result has been obtained the

I cc.

Fig. 5.—The * chuck > of  the microtome must
have channels scored in it to make the wax
grip when the block is cemented to. it;
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A section of a tadpole
10 niicrons thick, stained
with Toluidine Blue.
(Greatly magnified.)

slides are counter stained with:
EoSINg < ok Seee e ook 1 gm
Glacial acetic acid ......... 2 drops
Distilled ‘water ............ 100 ccs.

for five minutes. Surplus stain may be

taken out with 70 per cent.. alcohol.
Another useful method is one using

Toluidine Blue. The hydrated slides are

stained for five minutes in a 0.¥ per cent.
solution of Toluidine Blue and are then
gently rinsed in distilled water. The colours
produced in- the tissue by this stain range
from blue to violet.

Fig: 6.—Cutting a section through a block by
sliding a dissecting razor over the platform.

Mounting

The stained slides are quickly dehydrated
once more and placed in xylene, which
renders the tissue transparent.

The sections are covered with a clean
glass coverslip upon which has been placed
a drop of Canada balsam or similar
mountant (Fig. 8.)

The finished slides are left in a .warm
oven (42°C) to dry; this usually takes
about two days.

Fig. 8.=The cover slip should be gently lowered

on to the sections with a needle, Avoid air
bubbles in the mountamt. Heat will remove
some but is not a good practice to resort to.

New 16 mm. Sound-film Projector

THE British Thomson-Houston Company
recently announced the introduction of
a new 16 mm. sound-film projector. The
new model, designated Type 401, supersedes
its well-known predecessor Type 301 which,
itself, when introduced in 1946, caused a
minor sensation in the 16 mm. world because
of its revolutionary design, and set new
standards in the projection of 16 mm. sound-
films. The 301 was the outcome of experience
gained in the design and manufacture of
16 mm. projectors over a period of some 15
years, dating back to 1937 when B.T.H. gave
the world the first successful 16 mm. sound-
film projector.

Amongst some of the most interesting
features of the 401 is a considerable reduction
of mechanical noise ; a saving in weight ; and
the provision of a new amplifier giving an
output of 30 watts. The fitting of diamond-
hard *“ Ardoloy > peckers has eliminated any
need for replacement of the claw due to wear.

Although the 301 was world famous for its
high - light-output and brilliant picture,
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detailed changes in the optical system give the
401 an output of over 300 lumens from a 750
watt, 115 volts tungsten lamp when fitted
with a 2in. f1.5 projection lens.

One of the ways in which mechanical noise
has been reduced is by replacing the gears
driving the picture head by a silent-running
belt drive. Further reductions in noise have
been effected by the use of a compressed- .
cotton gearwheel in the intermittent mechan-
ism, and a new cam to reduce * film-click.”

By the omission of the sound-absorbing
cover and the removal of the amplifier mains
transformer, the projector has been reduced
in weight by some 1s5lb. The transformer
has been incorporated in the mains unit
without any appreciable increase in weight
or size of this unit which is now no longer
housed in the speaker cabinet for transport
(reducing the weight by 20lb.) but is treated
as an entirely separate item.

The overall weight of thc complete equip-
ment (with the projector in its carrving case)
is reduced from 106lb. to 88lb.
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Somie Useful Units for Opetating on Batteries or A.C. Mains

have a number of practical applica-
tions, according to the kind of cir-
cuit and.the manner in which it is used.

CIRCUITS of the type to be described

Similar circuits are used in some enlarger

timers, and the same arrangement can be
used with photographic contact-printers, or
when an electric lamp is employed as the
source of illumination for contact printing.
With such.circuits, a control resistance may
be calibrated in seconds, as will be described,
so that the desired exposure may be obtained.
Such an .arrangement is "particularly useful
when a number of prints or enlargements
are being made from one negative, as the
correct exposure can then be repeated time
after time, accurately and easily.

The possibility of usmg decorative or
flashing bulbs is an obvious one, and need
only be mentioned in passing. When
automatic re—energxsmg is employed, the
timing cycle is repeated indefinitely. It can
be increased in frequency, and thereby used
as an clectrical metronome so that strict
tempo may be maintained in instrumental or
vocal musical practice. It will be found that
very stable opcration can be obtained, with
a high degree of constancy in counting or
timing.

Timing Circuit

This is"shown in Fig, 1, current being de-
rived from a 4% to gv. dry battery. The
push-switch is of the spring-loaded type
which normally remains’in the open position.
When it is depressed, current flows through
the relay winding, thereby attracting the

Frequency
contro/ To
E controfed
I object
%f | EI Pl
[ _J" ~Reloy
Condénser
On—0F
switch
- +
Battery ) :
Fig. 2.—Automatic re-energising _ctrcuit.

armature. At the same time, the condensér
is charged from the battery "When the
switch is released, the condenser slowly dis-
charges through the relay winding, thereby
keeping the armature down. When the con-
denser has discharged to a certain extent the
relay armature springs back to its prevxous
position, thereby breaking the second circuit.
The rate of voltage decay in the relay circuit
can be adjusted by means of the 50,000 ‘chm
variable resistor, so that the time eclapsing
before the relay armature is released can be
modified as required,

-y +
7o QI l Ll T
QG -
Viains Metal Timer
rectifier
6, Vot transformer
Fig. 3.—Deriving current from A.C. mains.

By F. G. RAYER

The relay should be of the high-resistance
type, with a coil resistance of 5,000 to 10,000
ohms. This type is available both new and
from ex-Service component stockists, The
period of delay can be increased, if necessary,
by setting the armature return spring to
reduced tension, or decreased by tightening
the spring. The value of the variable resist-
ance is not critical. However, low values will

100-6000F
7o
controlfed
object

500000N - -
i } !— & \ enigrger
|
|
L

-~ —E—
I‘ % [
|
[ . = _)‘\ Relay
( Push switch
= +

Battery

Fig. 1.—Electrical timing circuit for battery
 operation.

cause rapid discharging of the condenser;
while excessively high values will make
accurate control difficult.

Adjustable Delay Period

The capacity of the condenser is not in
any way critical. * The delay period can be
lengthened at will by increasing the capacity,
and it was found that a delay of up to 45
seconds was.possible with a 200 mfd. con-
denser, with 9v. battery and 10,000 ohin
relay. A number of condensers may be
wired in parallel. Care should be takeén to
see that the correct polarity of connection is
maintained, and that the voltage-working
rating of the condensers is not.exceeded. If

a condenser is to be bought especnally for this

purpose, then a 1,000 mfd. 6v."working type
is suggested. The maximum- period of
delay, if excessive, can easily be reduced by
tightening the armature spring, reducing the
battery voltage, or using a. resistor of lower
value in paralle]l with the relay winding.

When setting up this; circuit, the tension
of the armature spring should be adjusted by
teial.” Once set, the variable resistér may be
fitted” with -a calibrated 'scale, the markings
being found by setting the resistor control
knob to various positions and- timing with a
watch with secorid-hand. ' For normal enlarg-
ing and printing, times up to 45 seconds are
suthctent:

To use this circuit, the control knob is set
to the desired exposure tin¥é and the push-
button operated. The enlarger lamp will
then come on and remain burning for the
;equ'u'ed time.

“ Repeating > Circuit

The circpit described may be slightly
modified, as shown in Fig. 2. Here, when
the on/oif switch is closed the relay is ener-
gised through one armature contact. This
also charges the cendenser, as before. When
the condenser voltage has decayed sufﬁcxently
for the armature to be released, contact is
again made, and the sequence repeated By
tightening the armature spring, the sequence
may be speeded .up so that the variablé resist-
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ance enables the frequency of operation to
be controlled over a2 much narrower range,
as, for example, from two beats per second
to one beat each two seconds. The contrel
is infinitely variable, and may be calibrated
in beats per minute by counting and marking
the powmnter position. One application far
this rapid counting circuit is in an electrical
metronome, used for musical and other
purposes.

Using Mains Supplies

With long pe'riods' of continuous operation,
it is convenient to draw current from the
mains. This can be done by using a trans-
former and rectifier, as illustrated in Fig. 3.
The transformer‘may be a small type, such
as intended for models, etc., and it should
have a primary suitable for 200/250v. AC.
mains. The voltage output of the secondary
is not very important, provided it does not
exceed the voltage working rating of the con-
denser in the relay circuit. A small half-wave
metal rectifier is also required—a 1 amp.
6v. type is satisfactory, for voltages up to six.

The positive and negative leads of the cir-
cuit are taken to the relay circuit instead of
the battery there indicated. It should be
noted that transformers cannot be used with
D.C. mains. °

Metronome Loudspeaker

When the rapid counting circuit is used for
musical purposes, some means of increasing
the volume of the armature click is essen-
tial, A small dry battery and speaker can
be added, 'as indicated mn Fig. 4. The
strength of the “tick” heard from the
speaker can be ad)usted by varying the bat-
tery voltage, of by addmg a volume control
of about 50 ohms in one connection, as

ol

Ory
bstrery
volume control

Fig.- 4. —Loudspeaker or-metronome circuit.

shown. Very loud results may .be obtained
by this means, if necessary.

The speaker circuit may be energised by
the battery circuit being completed by the
relay contacts, or it is feasible to wire a
high-impedance speaker directly in parallel
with the.relay energising coil,- when no addi-
tional battery is required. If the circuit. in

To
timing
.cireuit

qov —
Trans rormer

Fig. 5.—Circuit for contact printer or enlarger.
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Fig. 4 15 adopted, no matching transformer
is required on the.speaker, which may be of
the usual 2/3 ohm or 15 ohm type, accord-
ing to what is to hand.

Enlarger Circuit
Enlargers are freauently -made for low-

NEWNES PRACTICAL MECHANICS

voltage bulbs, and a circuit for operating such
a bulb from the mains is given in Fig. 5.
When using the timing circuit shown in
Fig. 1, it 1s necessary to see that the current
and voltage rating of the relay contacts is not
excecded. Such - relays are not normally
suitable for the direct switching of -mains-

g™ -1

voltage circuits. If such a circuit is to be
switched, - then the timing relay should be
used to control- a mains-voltage relay, the
contacts of the latter being used to switch
the mains circuit. With priming-boxes using
one or more mains-voltage lamps, a second
relay of this kind becomes essential,

An Ogzoniser Unit
for a Motor-car

Details for Making and Fitting an Apparatus for Air ‘Conditioning

in a Motor-car

~URTHER to the article entitled “ A
Household Ozoniser * which appeared
in PracTicAL MEcHANICS for July,

1953, details are here given for making up
and fitting a similar apparatus to a motor-
car.

By R. W. SHORE

coil to the switch side of the ignition coil.
This switch can be mounted on the instru-
ment board or in any other convenient
position. Wired in this manner it will only
operate when the ignition is switched on,
therefore there is no fear of leaving the car

An ozone tube, similar to. the one with the ozoniser unit alive.
To SWon
ignition coil
/ v Plan_of the complete
ozoniser unit, showing
Jo CB.on the layout of the
rgnition corl components
i a
33 —
€ #
g 3 Additiona/
This fesd earthed ignition cotl
“when trembler coil
/s used /
= 4’
HT leads Air. blower

=7 Air inteke
e

Czonized air |-
out/et

Ozonizer tube

described in the July.issue, will be required..

The second type of tube referred to is
definitely preferable.

To obtain the H.T. current aa additional
ignition coil of the same voltage as the car
-supply will be required. The H.T. terminal
-of the additional coil should be connected
to the centre copper wire of the ozone tukte.
The outer tube, which is covered with tin
foil, should be connected to the carcase of
the additional coil, which, in turn, should
ke connected to the earth of the car, e.g.,
the frame or engine. It is essential that
for this purpose H.T. wire should be used.

The low tension side of the additional coil
should be wired in parallel to the ignition
coil of the car; i.e., the switch terminal of
" the additional coil should be connected to
the switch terminal of the ignition coil;
likewise, the contact_breaker terminals’should
te connected together. The switch terminal
on the coil is marked S.W. and the contact
breaker terminal C.B.

A switch will be required to operate the
ozcmser, and this should be connected into
the wire from S.W. side of the additional

Rubber connection

Producing an Air Flow

As descrited in the previous article, to
make the ozone tube effective a current of
air is required to pass through the ozone
tube to circulate the ozone into the air. This
can be effected by connecting one end of
the ozone tube to a small blower or fan,
in which case the positive wire of the blower
motor should be connected to the switch
terminal of the additional coil and the
negative wire to earth. With this arrange-

ment of wiring, both the blower motor and
the ozone tube can be operated by the one
switch, On later model cars, which are
fitted with heaters and demisters, it is easy
to duct a percentage of air from the heater
fan to the ozone tube by means of a piece
of rubber tute and a duct fit'ed over a
small portion of the heater lid.

Another way to produce an air flow with-
out the aid of a blower motor is to take a
piece of rubber hose from the ozone tube
to some external part of the car: the inlet
of the tube should be facing towards the
front of the car so that forward movement
of the car causes an air flow. N,B.—Care
should be taken to ensure that the inlet is
not placed in- such a position that it will
draw exhaust or engine fumes into the car.

In order to keep the complete unit com-
pact all the parts can be mounted on a
wocden board, as shown in th: diagram,
which could be fitted on the dashboard
behind the instrument panel, or in any otker
convenient place,

On cars where space is limited the parts
can be mounted separately, for example, the
additional coil can be mounted under the
bonnet and the ozone tube behind the instru-
ment panel or between the seats. Care
should ke taken to ensure that it is not fitted
in such a position that the H.T. current can
leak to earth or that a- passenger could
receive a shock through handling it.

In this set up the make and -break is
created by the contact breaker of the car,
This will, of course, place an extra load on
the contact breaker points. - If it is found
that, due to the extra load, the points_are
bummg slightly, a larger capacity ignition
condenser should be fitted, but rormally the
standard condenser fitted is sufficient to cope
with the extra load.

Using a Trembler Coil

The arrangement as described above will
only operate when the engine is running. If,
howcver, it is requxred to operate when thc
engine is not running, a trembler coil should
be fitted in place of the additional ignition
¢oil and wired up in the same manner, cxcept
that the return wire from the C.B. terminal
on the trembler coil should be connected
direct to earth and not to the C.B. terminal
of the ignition coil,

The amount of electricity consumed by
the ozone tuke is approximately 2 amps.
on a 12-volt system and about 4 amps on
a 6-volt sysiem.  The average amount con-
sumed by a small blewer motor is approxi-
mately 2-3 amps. on a 12-volt system.

The benefits of this air conditioner will
soon be appreciated. If the car is an
oldish model it will be found that engine
fumes, etc.,, will be overcome.

maintenance and
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With Hints on the Construction of Light Filters
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/\/\aklng a Microscope Lamp

By S. M. CHARLETT, FRMS.

scopic observation is that reflected

from white clouds on a bright day,
but unfortunately for the microscopist this
type of light is very rarely obtainable in this
country, and in the winter it is virtually
non-existent. Therefore we have to resort
to artificial illumination as provided by the
electric lamp, which, for the microscope, is
usually enclosed in a housing of some
description.

The lamp descnbed in this article, which
is quite simple to construct, utilises a 100-
watt electric bulb and incorporates a light
filter holder, the ‘use of which will be des-
cribed later in the article.

_ The body can be obtained ready made in
the form of a tin (a paint tin was used by
the writer) to save the trouble of construc-
ting it from tinplate, and the holes for the
lamp holder and light aperture can be cut
with a wad punch, or by drilling and filing
to shape. The lamp holder is best attached
to the lid as this facilitates the easy 