FROM BRITAIN

Fusion Lab Fund Cut

The long-feared cutback at Culham,
Britain’s plasma physics and nuclear
fusion laboratory, was announced in
Parliament by Anthony Wedgwood
Benn, Minister of Technology. The
laboratory’s present annual outlay of
about $11 million will be cut bv 10
percent a year over the next five years.

Benn told MPs, “In so advanced a
technology as this, circumstances can
change rapidly. I have therefore agreed
that the Atomic Energy Authority shall
keep the situation under review and
that in any event there should be a re-
examination in five years’ time.”

Viewed as research in an area of
fundamental physics, the work at Cul-
ham may not be too seriously affected
by the cut, though there is the risk of
loss of first-class scientists to American
laboratories. A top AEA scientist thinks
the cutback not unreasonable, but
points out that every good man at Cul-
ham had received at least three offers
from the U.S.

The decision seems to underscore the
view that the prospect of harnessing
nuclear fusion remains remote, while
in Britain especially work on the fast
reactor has progressed very satisfactori-
ly. Even if a sustained fusion reaction
were shown to be possible, it may at
this stage be difficult to justify on eco-
nomic grounds a crash program to
develop fusion reactors.

In view of this, it seems likely that
Culham’s role in basic science will be
recognized by transferring the labora-
tory to the Science Research Council.
Culham employes number about 900
persons. David Fishlock

Terrifying Ineptitude

A government tribunal appointed to
inquire into the disaster at Aberfan, a
Welch coal-mining village, on Oct. 21
last year, when pit waste partially en-
gulfed the village, killing 144 persons,
mostly children, puts the blame wholly
upon the state-owned National Coal
Board.

At 9:15 a.m. the report states, “many
thousands of tons of colliery waste
swept swiftly and with a jet-like roar
down the side of the Merthyr Moun-
tain which forms the western flank of
the coal-mining village. This massive
breakaway from a vast tip (dump). . . .
engulfed and destroyed a school and 18
houses and damaged another school and
other dwellings in the village before
its onward flow substantially ceased.”

The report describes events preced-
ing the disaster as “a terrifying tale of
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bungling ineptitude by many men
charged with tasks for which they were
totally unfitted, of failure to heed clear
warnings, and of total lack of direction
from above.”

In support of its inquiries the tri-
bunal set in train a series of scientific
investigations under Prof. A. W. Bishop
of Imperial College, London. They
found that water had contributed im-
portantly to the events of that morning,
in four principal ways. First, water from
a spring beneath the waste tip caused
“back-sapping”—defined by Prof.
Bishop as the removal of material from
the toe of the tip, leading to intermit-
tent slips of progressively increasing
size.

Second, water under pressure at
the base of the tip acted “much as a
hydraulic jack,” reducing the effective
stresses in the fill and initiating a sheer
displacement.

Third, water filling (or almost so)
the voids of the loose fill of the tip and
covering the mountainside below made
the wastes susceptible to a catastrophic
flow slide “since a shear displacement
or shock wave could result in the
transfer of most of the load on to the
relatively incompressible water in the
voids, thus reducing the frictional
strength to a very low value.”

Finally, water liberated by the slip
and consequent flow slide caused a
“mud run” of tip rubbish. Altogether,
slippage was estimated by Prof. Bishop
at 150,00 cubic yards. At the time of
the disaster the tip had reached a height
of 111 feet and was estimated to con-
tain about 297,000 cubic yards of waste.

One of the recommendations of the
tribunal was that managers and sur-
veyors should as soon as possible be
made aware of the rudiments of soil
mechanics and ground-water condi-
tions, and that their statutory qualifica-
tions should in future include some ac-
quaintance with soil mechanics and
hydrogeology.

FROM MEXICO

Sewers 300 Feet Down

Mexico City, plagued by constant
shifting of the subsoil, which disrupts
the removal of waste waters and causes
regular flooding of city streets, is work-
ing on an ambitious project to elimi-
nate flooding as well as nauseating
odors.

Sandhogs are working on 40 shafts
at key city points. These will link
up with future deep tunnels that will
cross the city valley floor, removing
waste products without odor.

The new underground sewage system
is being planned at a depth of 300
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feet. City authorities believe that when
completed, they will eliminate a threat
to the city’s health.

Digging of main shafts proceeds at
a rate of approximately 33 feet a day,
with dynamite detonated from top of
shaft. Sandhogs then move in, loading
loose dirt and rocks into huge buckets,
clearing the shaft for further explo-
sions.

Contractors claim all possible se-
curity measures have been taken, with
cement and steel casing put up to
prevent cave-ins during the around-
the-clock work shifts. A total of 160
buckets of debris is removed every
24 hours.

“It’s hot and dusty at the bottom of
the shaft,” said one dirt-encrusted work-
er, “but you get used to it.

“The pay is good, and all of us are
heavily insured. And we have our union
representative constantly on hand so
workers can check on policies before
going into the hell hole.” Emil Zubryn

FROM AUSTRALIA

Solar Stills for Sheep

The possibility of distilled water for
livestock, using solar-powered desalina-
tion equipment, has been suggested by
the Federal Government’s Common-
wealth Scientific and Industrial Re-
search Organisation.

It could mean considerably heavier
stocking in arid parts of the Australian
inland, but economic evaluation of the
use of desalted water appears to lag
behind the technical progress, accord-
ing to the latest issue of RURAL RE-
SEARCH IN THE CSIRO.

Solar distillation offers the best im-
mediate hope for providing drinking
water for livestock in many pastoral
areas. Costs of this method had been
dropping appreciably—one estimate
suggested they were now one-fifth the
cost of 10 years ago—and research by
the CSIRO Division of Mechanical En-
gineering, which developed low-cost
stills, is reducing them further.

In solar distillation, energy from
the sun evaporates saline water mov-
ing slowly along a gently sloping
trough. The water vapor condenses on
the underside of the glass roof enclos-
ing the trough and trickles down into
a separate trough, provididng very pure
water for human or stock consumption.

The more efficient stills now produce
fresh water for $3 to $4 per 1,000 gal-
lons. This compares with 20 to 25
cents per 1,000 gallons paid by the
consumer for metropolitan water in
Australia and around 3 cents (exclud-
ing Government payments for dams

(see p. 213)
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and other major works) for irrigation
water in the main irrigation districts.
However, it is against the more ex-
pensive stored rain or bore water, paid
for entirely by the farmer, that de-
salting has to compete. Solar stills suit-
able for watering livestock need to
produce between 200 and 2,000 gal-
lons a day if they are to be practical
for use in the field. Stills already built
span this range. W. A. Scholes

FROM U.S.S.R.

Resins in the Mines

Plastic reinforced with fiberglass has
lately come into use in the Soviet min-
ing industry as a substitute for timber
supports in mines. High-strength beams
are made of glass and synthetic poly-
ester resins, a combination that is both
non-corroding and fire-proof. They are
manufactured by the Lisachansk chem-
ical works in Donbas.

Polyester resin is also applied as a
protective coating to reinforced con-
crete structures, for concrete is subject
to rapid deterioration from waters con-
taining acids and salts.

Pipes made of fiberglass and poly-
ester resin are replacing metal pipes
in the sinking of mine shafts by the
freezing method, which is used when
the soil is wet and sandy. In this proc-
ess, a low-temperature salt solution,
or brine, is pumped through polyester
pipes into the walls of the shaft, freez-
ing the sand and water into a solid icy
armor two to four meters thick.

Synthetic resins have also helped
mine builders in developing entirely
new methods of bringing watery sands
under control. One method is simply
the pumping of resin into the sand.
Since it does not mix with water, the
resin acts as a kind of liquid “piston”,
forcing the water out of the tiniest pores
and cracks. Another employs formal-
dehyde resin to glue the shifting par-
ticles into a solid mass. Within 70 min-
utes after this resin and its hardeners
have been pumped into the ground,
is as hard as concrete.

Another resin, epoxy, makes it pos-
sible to glue together underground re-
inforced concrete structures. Epoxy is
best used in combination with another
resin, such as furan, to reduce its vis-
cosity. To this paste can be added
sand, graphite and soot, to make the
material less responsive to temperature
change. One can so choose the ratio
of these additives that the parameters
of the material will vary according to
temperature exactly as concrete does.
Such a joint is stronger than the ma-
terial being glued together. And the
paste can be used to bind wet as well
as dry concrete. E. S. Gruzinov
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A selection of products available by mail for readers of SCIENCE NEWS
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O.

WOODEN SOLID PUZZLES
Here's a fascinating assortment of
12 different puzzles to provide
hours of pleasure and stimulate
ability to think and reason. Ani-
mals and geometric forms. Take
them apart and reassemble them.
Lots of fun for the whole family—
young and old. Will test skill, pa-
tience and ability to solve prob-
lems. Order yours now. $3.50 Ppd.
Order No. 70,205Q. Edmund Scien-
tifie Co., Barrington, N.J. 08007.

3” ASTRONOMICAL
ESCOPE

See the stars. moon, phases ot
Venus, planets close up. 60

180 power. Aluminized and over-
coated 3" diameter f/10 primary
mirror, ventilated cell. Equatorial
mount with locks on both axes.
Equipped with 60x eyepiece and
mounted Barlow lens. 3x finder

telescope. hardwood trinod. in-
cluded FREE: “‘STAR CHART":
272- page ‘““HAND BOOK OF

HEAVENS.; TO USE
YOUR TELESCOPE" book $29.95
ppd. Order No. 85,050Q. Ed-
mund Scientific Co., Barrington,
New lersey 08007.

“FISH’” WITH A MAGNET
Go treasure hunting on the bot-
tom! Fascinaitng fun & sometimes
profitable! Tie a line to our 5-1b.
Magnet—drop it overboard in bay,
river, lake or ocean. Troll it along
bottom—your ‘‘treasure’’ haul ean
be outhoard motors. anchors. other
metal valuables. 5-lb Magnet is
war surplus—Alnico V Type—
Gov't cost $50. Lifts over 150 Ibs.
on land—much greater weights
under water. $12.50 Ppd. Order
No. 70,571Q. Edmund Scientific
Co., Barrington, N.J. 08007.

AMERICAN MADE
OPAQUE PROJECTOR
Projeets illustrations up to 3”7 x
3!/, —enlarges them to 35” x 30"
if screen is 62 ft. from projector,
larger pictures if sereen is further
away. No film or negatives needed.
Projects charts, diagrams, color or
black-and-white. Operates on 115
volts A.C. eurrent . . . 6 ft. exten-
sion cord and plug included. Size
12” x 8” x 4Y2” wide. Weight |
ib. 2 ozs. Plastic case $7.95 Ppd.
Order No. 70,199Q. Edmund Scien-
tifie Co., Barrington, N.J. €2007.

NEW MODEL DIGITAL
COMPUTER
Solve problems, tell fortunes, play
games with miniature version of
giant electronic brain! Adds, sub-
tracts, multiplies, shifts, comple-
ments, carries, memorizes. Colored
plastic parts easily assembled. 12”
x 312" x 433”. Inel. step-by-step
assembly diagrams, 32-p. instruc-
tion book covering operation, com-
puter language (binary system)
programming problems & 5 ex-
periments. $5.98. Ppd. Order No.
70,683Q. Edmund Scientifie Co.,
Barrington, N.J. 08007.

INS’I;ANT CHEMICAL
LIGHT KIT

Produce instant illumination with-
out heat, flame, electricity. Make
emergency flashlight, write mes-
sages in the dark, ecreate spee-
tacular ‘‘magic’’ effects, mark
trails, targets, edges of steps &
doorways, ete. Just expose activat-
ing chemical to air. 500 times
brighter than average highway in
moonlight. Lasts 15 min. to 4 hrs.
depending on control factors, in-
definitely when sealed. Kit inel.
chemical in 5 forms. $5.00 Ppd.
Order No. 60,647Q. Edmund Sci-
entifie Co., Barrington, N.J. 08007.

GIANT WEATHER BALLOONS
““Balls of fun’’ for Kkids, traffic
stoppers for stores, terrific for am-
ateur meteorologists. Create a
neighborhood  sensation.  Great
backyard fun. Exciting beach at-
traction. Amateur meteorologists
use to measure cloud heights, wind
speed. and temp. Made of heavy
duty neoprene. Inflate with vacuum
eleaner or auto air hose; or locally
available helium for high rise. 8
diam. $2.00 Ppd. =60,568Q. 16"
diam. $7.00 Ppd. =60,632Q.
Edmund Scientific Co., Barring-
ton, N.J. 08007.

FANTASTIC NEW
PSYCHEDELIC ART

You’ve seen the ‘‘winking eye’’'—

‘““two view rulers’’. . . but wait
'til you see optical psychedelic
plagues. Run gamut of color dy-
namics from pleasingly harmonious
to violently antagonistic. Slightest
movement of material or viewer
produces unbelievable color, depth,
pattern changes. Selection of (0
large plaques. Most popular: 14’
x 14" KALEIDOSCOPE—$6.50
Ppd. #70,911Q. 8 x 14" SUN-
BURST—$3.50 Ppd. #70,912Q.
SAMPLE SET of 10, 2',’’ DISCS
—$3.50 Ppd. #60,657Q. (make
unique buttons, ornaments, jew-
elry, mobiles). Edmund Secientifie
Co., Barrington, New Jersey 08007,

GIANT NEW
SPACE-BIRD KITES

Terrifiec fun for kids of all ages.
Kites climb, zoom, glide. Wings
flutter in bird-like fashion. Will
tow ice & roller skaters, small
boats & rafts. No tails. No run.
ning to launch. 3-D aero-space
design. Made of bright red, yel-
low, blue tear-proof acetate cloth.
Wing span 47”, length approx.
33”. Easily assembled. 250 ft.
cord & instr. mcl $3.98 Ppd.
Order  No. 70,901Q. DELUXE
MODEL—5Y, ft. x approx. 47",
plus 500 ft. cord & reel. $6.95

Ppd. No. 80,101Q. Edmund Scien-
tific Co., Barrington, N.J. 08007.

AMAZING NEW
HOLOGRAMS

Now evaluate tremendous impact
of almost unbelievable new 3-D
photo-technique for small cost.
Simple transmission-type  holo-
gram (on film or glass) result
of splitting laser beam. Dimen-
sion appears carved in stone.
Cut in half repeatedly—parts
still contain full scene. Fantastic
future potential. Use slide pro-
jector light source or flashlight
bulb filament. Filter incl. Film:

4" 33,". $I5 00 Pnd Order
& . 2" 78", $4.50
Ppd. #30,574Q. Glass: (4" X
57),  $30.00 Ppd. #40,984Q.

Edmund Scientific Co., Barring-
ton, New Jersey 08007.

SLIDE MOTION PdLARIZING
SET

Most practical visual aid since
the chalk board—at a tremendous
saving! Actually see biological,
physical, scientific processes in
aetion. Specially prepared slides
combined with rotating polarized
disc simulates circular, horizon-
tal and vertical continuous motion.
Indispensahle teaching aid—perfect
for exhibits, demonstrations. 8—
2” x 2" Slides illustrate fascinat-
ing concepts of ear, heart, elec.
circuits, telescopes, geiger count-
ers, sound reproduction, ete. Incl.
polarizing dise, base &
instr. manual. $9.00 Ppd. No.
70,893Q. Edmund Scientific Co.,
Barrmgton, New Jersey 08007.

GIANT FREE CATALOG

Completely new 1967 Catalog. 148
pages pached with nearly 4,000 un-
usual bargains. Exciting new cate-
gories. Many new items. 100's of
charts, illustrations. Many hard-
to-get war surplus bargains. Enor-
mous selection of telescopes, micro-
scopes, binoculars, magnets, mag-
nifiers, prisms, photo components,
etc. For hobbyists, experimenters,
workshops. Shop by mail. No sales-
man will eall. write for Catalog
“Q’ to Edmund Scientifie Co.,
Barrington, N.J. 08007.
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