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OBSERVER'S
GUIDE

With artificial satellites already launched and
space travel almost a reality, astronomy has
become today’s fastest growing hobby.
Exploring the skies with a telescope is a
relaxing diversion for father and son alike.
UNITRON’s handbook contains full-page
illustrated articles on astronomy, observing,
telescopes and accessories. It'is of interest
to both beginners and advanced amateurs.

CONTENTS INCLUDE:

Observing the sun, moon, planets and wonders of the sky e
Constellation map « Hints for observers « Glossary of telescope
terms o How to choose a telescope « Astrophotography
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CUT ANY MATERIAL
WITH SUPER-HACK

In less than two minutes
you can rip thru the hard
est piece of metal (a FILE). This
amazing tungsten-carbide saw
will make curves, notches,
straight cuts in materials for-
merly considered to be unsaw-
able! You can cut glass, glazed
tile, bricks, tool steel, marble,
and with very little effort.
Famous cousin of diamond,
the furnace-made tungsten
carbide now ;
joins the saw
lade (a du-
Pont develop-
ment) and you
have this mir-
acle blade. Fits
any hacksaw.
Ship as fol-
lows:

1 at $279 O 3 for $6.20 O
6 for $2 ea. (total $12) ppd. O
[]24 @ $1.60 ea. (total $38.40) ppd.
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Order by Mail
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LETTER FROM LONDON

Metalworking goes fluid

Hydrostatic methods look more
efficient than present means

British metallurgists are developing
new ways of forming metals, ways that
appear to promise substantial increases
in production efficiency.

The new method—hydrostatic extru-
sion, forging or pressing—uses high
fluid pressure to change the shape of
unheated metal.

In some cases the metal is squeezed
through a die by the fluid; in others, it
is merely contained by the fluid while
being manipulated into shape by other
means.

At a recent demonstration held at
the National Engineering Laboratory in
Glasgow, Dr. H. L. D. Pugh showed
that fine wire can be hydrostatically
extruded at the rate of 11,000 feet per
minute from rods of soft metal such
as gold, silver and lead. This is more
than twice the speed of conventional
wire drawing. The extrusion ratio—
the reduction in area each time the
metal is passed through the die—is
about 14,000 to one.

The wire is pushed through the die
by fluid pressure rather than being
pulled through from the far side as in
conventional wire-drawing. Because of
this the process is not limited by the
tensile strength of the thin wire; in
conventional operations the wire tends
to break if too great a pull is applied.

Steel wires can be extruded already
coated with a layer of lead or zinc to
inhibit corrosion; this is done by hydro-
statically extruding one rod within an-
other hollow rod. Extremely brittle
materials, even marble, may be ex-
truded without cracking by placing a
second fluid in the space beyond the
die and extruding from a very high
fluid pressure to a lower pressure. Bil-
lets of complex shape can be extruded,
without the need for complicated tool-
ing, since the pressurized fluid wholly
surrounds the billet and supports it.

A notable advantage of hydrostatic
extrusion over ordinary ram extrusion
is that there is no friction between the
billet and its container. This means
that long billets can be extruded. Wire
which is to be extruded to a thinner
size can be kept coiled in the high-
pressure chamber. It does not buckle
on its way to a die because the fluid
pressure is equal on all sides.

In pressing automobile bodies, the
application of hydrostatic pressure also
has advantages; stresses needed to
shape the metal can be distributed

so that they are compressive rather
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than tensile. This permits deeper press-
ings to be made in the sheet. Tubes
can likewise be widened while being
shortened by the hydrostatic pressure,
and flanges of even thickness can be
formed on tubes and bars.

Hydrostatic pressure inhibits the
formation of microvoids in the deforma-
tion zone, says Dr. Pugh, and, because
of this, there is less internal damage
than with conventional metalworking.

The product, he says, has greater
residual ductility—it can undergo more
stretching. The fact that it is formed
while cold also makes it stronger.

A modification of Dr. Pugh’s hydro-
static wire extrusion process has al-
ready been proposed by Dr. B. Leng-
yel of the Imperial College of Science
and Technology, London. He points
out that the rod of metal that is to be
extruded can be allowed to stick out of
one end of the high-pressure chamber
provided suitable seals can be made
to prevent the fluid escaping. If this
is done, wire of unlimited length can
be semi-continuously extruded be-
cause rods can be joined to one an-
other. Dr. Lengyel is at present work-
ing on the problem of seals and also
on the related problem of designing for
large cyclic fatigue stresses which will
occur when high-strength materials
(such as stainless steels and nickel al-
loys) are extruded. These materials
will require pressure of up to 200 tons
per square inch, whereas soft metals
need only 80 tons.

Research on the process goes on at
an experimental hydrostatic extrusion
press operated by Dr. Hans Kronberg-
er, reactor group chief scientist at the
United Kingdom Atomic Energy Au-
thority, where soft metals are extruded
at high speeds through single or multi-
ple dies. Industry experimenters can
hire the press for test runs. Dr. Kron-
berger says industry is at present more
interested in extruding the softer metals
where large-cyclic fatigue stresses are
not a problem.

In spite of the enthusiasm of indus-
trialists and researchers, it will be some
time before hydrostatic metalworking
can be fully integrated into the pro-
duction lines. Expensive wire-drawing
machines and other metalworking
presses already exist, and they cannot
be scrapped overnight. But the tech-
nique clearly holds great promise for
the future.

Larry Miller
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