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calculate 3D coordinates and -
store them once the raw data

is led in, are o rep-

electronic surveyt a
methl detrcting hri:rr':

s, and computer-a

raphy s already a powerful tool
for modermn scientific archae

slogy and there » in-
perest in the use of
satellite immgery for archaeo
logical research.

aceording to a lnth:
mal "Spacellight”. Suc

:uetummc shadows

and land and crop covers of

varying sizes.

- Conventional |

frared scanner imaging sys-
tems.

forests in Cuatemala's central
lowland. Ground explorations
later confirmed that the lat

tice-like lines revealed by the
redar are remmnants of frriga-
tion canals dug by the Mayas
between 250 BC and 900 AD.

Several satellite remote

the earth surface. giving data-
on structures below the
ground surface.

Of the various satellites,
LANDSAT has been used most
extensively for lﬂ:hlﬂuhls::l

Urposes, to its .
(ke o rotind skl X
has been used to identify areas
of potential archacological in-
lerest. including the San Juan
'‘Basin in New Mexico, and
Maska, :

LANDSAT imagery has also
helped trace ancient water
courses in the alluvial plain be-
tween the Tigris and the

Indian Flo
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Hit World Market

: NDIAN scientists hope
I to roll out soon an

indigenous magneto-
optic (MO), disk for mass data
storage which will give the
country a competitive edge

over foreign companies out to
tap a burgeoning world
market

Successful labouratory tests
at the Centre for Development
of Telematics (C-DoT) show
that such a disk. which threat-

éns to render conventional
2 and hard disks redun-
dant. ean be manufactured in
the country within two years
enabling India to compete for
worldwide sales projected to
cross six billion dollars by
1996.

The magnetic storage me-
dia, namely, floppies, tapes
and hard disks, have been the
most pepular devices so far,

in the case of per-
sonal ters.

However, developments
based on optical technology,
like compact disks ([CD-ROM),
write once;

being read-only’ media.

This technology has at-
tained considerable popularity
with several research centres
in USA, Japan and Europe try-
ing to develop a cheap MO
disk for the past several years
now. However, problems like

of the

in this direc-
is respect that
scientists appear to
have achieved some success.

,  Work on the project started
jn F 1989 after formal
approval by the nt of
Science and Technology

titutions e the Tata
titute of Fundamental

Laboratory. New Delhi as par-
ticipating institutions.

The MO disk, also called
the floptical disk, like all opti-
,_canl storage devices uses lasers
which are the only light source
capable of ucing focussed
dots of sufficient smallness and
uniformity to read and write
information with sufficient
density to make the whole ex-
ercise economical.

Th floptical disk makes use
of two characteristics peculiar
o magnetic materials, in the
‘present case Terbium-Iron-
'gobn.ll (Tb-Fe-Co). The first,
known as the Curie-Weisse ef-
fect, is that they lose their
magnetic organisation (and
thus their magnetism), above a
certain temperature called the

1 ; its polarisation
‘ -

netic field. i

" Recording and erasure in

the MO disk is achieved by

- rare

By C Chitti Pantulu

laserr induced local heating of
the imedia which results in the
formation or annihilation of
small magnetic domains.
Readout is¢by detection of
variations in Lthe state of polar-
isation of light upon reflection

from the surface of these
SpOLs,
As a . writing

on to a flop disk takes two
stages. First, an entire area of
the disk, a sector usually, is
hesited by the laser and al-

lowed to cool in a constant
maggnetic field. As it cools, the
arcia picks up the constant

magnetism and becomes set at
2ETO,

The magnetic field is
then switched and the laser
sclectively heats the bits cor-
responding to the one of the
data to be written. As these
cool they have the opposite
magretic orjentation.

To read the data, a lower
power laser beam is focussed
at the backing plate and the
changes in its polarisation.
while being reflected back, are
decoded into a stream of elec-
trical pulses corresponding to
the binary language under-
stanclable by the computer.

Thin films of amorphous
earth transition metal
(RE-TE) alloy are used as the
rccording medium on MO
disks. It has been obscrved

NEW DELHI: The GI'T nct-
work systems group has de-
signed and enginecred a Rural
Radio Payphone to provide a
cost-cllective means of extend-
ing a payphone facility to re-
mote areas or rural communi-
ties around the worid.

. The system is casy to install
and maintlain and its modular

| construction allows it 1o be tai-

lorecdd to suit individual cus-
lomer requircments.

The payphone and radio
equipment have low power
consumptions so thal it is pos-
sible to operate from solar
power. The extended lempera-
ture range of -20 degrees to
+5656 degrees cclsius allows it
to be operated in most areas of
the world. The use of the pre-
pay cardphone climinates the
nced for coins, and so reduces
any attempts to vandalize the
phone.

The GPT rural radio pay-
phone is a ‘standalonc’, solar-
powered system, which -
vides a gpmmunications link
through a radio path to a re-
mote area or rural community.

At the remote subscriber
location the rural radio pay-
phone comprises a conven-

tional payphone booth, a GPT

- card , a du
pre-pay phone, a duplex

and a support structure on
which to mount the solar pan-
cls with a Y anienna for
transmission of the signals to

that within a certain range the
RE-TE composition, when
prepared under certain condi-
tions, exhibits magneto-optic
qualities. The advantage of us-
ing amorphous materials is
that they are free from ins
and crystalline materials re-
sulting in lower noise in read-

coming glass substrates which
are treated with ultra violet
light before sputtered in
an argon atmosp . Four lay-
ers of different amorphous
films are deposited onto the
substrate to give the disk the
required characteristics.

The most important is the
media Tb-Fe-Co. which. is
somewhat translucent to laser
light and is also magnetic. It is
the media which stores in-
formation in much the samc
way as an ordinary floppy. The
next layer, the media,
is the reflecting layer which is
either aluminfum or gold film.

This contains no information
and exists only to bounce back
laser beams out of the disk
The other two layers are of ef-
ther silicon dioxide or alu-
minium nitride, to se te
the media from the mlml;vc
layer and to give a protective
dcq;hcrmg on the surface of the

exchange, reports GEC Review.

The pre-pay cardphone is
connecled to the signal chan-
nel radio terminal via a two-
wire interface, and is powered
from a 48V dircct current
(d.c.) supply generated by the
radio terminal. In turn, the so-
lar pancls and balteries pro-
vide a 24V d.c. supply lo the
radio equipment.

The signal is transmitted
via a Yagi antenna to a radio
repealer station, or directly to
the telephone exchange where
a corresponding radio terminal
is localed. The oulpul of this
radio terminal interfaces with

‘the exchange line.

Typically, the system would
be able to extend a telephone

line by some 50 km. The sys-
lﬁhmld require nur[orlim-
of- P tion the
radio puhm ter sta-
tion could be ‘o extend
the service even further, or to
take the route round an ob-
struction in the terrain.

The radio repeater consists
of two single channel radio
lerminals within a single rack
framework. It is red from
solar pancls and El‘:m and
amplifics the received signal
before retransmitting,

The telecphone which is in-
slalled -at the subscriber loca-
tion is a pre-pay eardphone,
not a coin opcrated hone,

This requires the telephone
user to purchase, in
eards which have been in-
scribed with a s unit
value, (for example 10, 20, 50

beginning
resent the first stage of aw-
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SAFE HANDLING OF OILY
MATERIALS

a com-
based in Chicago in the
nited States, reports the
American Ceramic Society
Bulletin

The ‘pmdul::t is a granular

- solid called Petro Free that

could find use in manufactur-

| ing plants and other arcas

where accumulation of oily
malcrials is a problem or a

' safety hazard, the journal re-
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The Rural

tools cannot be

ports.
Alter is absorbs oils, Petro
Free is dry to the touch and 1t

.can be vacuumed or swcpt

away. Another product devel-
oped by PFI absorbs and holds
oil flbating on watcr. In water,
Petro Free removes 98 per
cent of the ofl from the surface
before sinking. -

PF1 has also developed a
prototype recovery vessel Lo
collect the oil-laden material
and plans to markct the vessel
this ycar. Petro Free was de-
veloped with help from the US
Argonne National Laboratory’s
Technology Commercialisation
Centre.

OPTICAL® FIBRES FROM
GLASS-POLYMER

COMPOSITES

Rescarchers at the Centre
for Rescarch in Electro-Optics
and Lascrs at the University of
Central Florida in the United
States have produced all-solid-
state Christiansen filters which
potentially can function as op-
tical switches in addition to

units), except in the case of
emergency and free-call facili-
ties. The usc of the pre-pay
card removes the need to
revaluc the price ol telephone
calls frequently in countrics
where inllation is running at a
high level.

This product has been
aimed at remote rural loca-
tions where vandalism s a
prominent problem; an advan-
tage of using the pre-pay card
is that the use of cash is elimi-
nated, so reducing the vandal-
ism which results from at-
!HIRI: to steal the coins.

actual ne has a
front panel of diccast alu-
minfum with a cast stainlcss
sicel handset cradle. The key
pad is protected by a brushed
stainless steel panel which is
recessed in such a way that
. User
instructions in a pictogram
format are also provided on

this ,

: liquid trystal display is
protecied by a TJJH.
window design to resist
vandals. The card transport

(the module which accepts the

. -pre-ald card) is secured to a

casl, stainless steel, modular
insert, and is retained in place
using clectro-welded, tough-
ened stcel studs. This is also
recessed in such a way that
tools cannot be easily inserted.

A card aperture shutter

protects the transport mecha-

objects.
pre-pay cards used

SCIENCE BRIEFS

being Miters, reports the
Ameriean Ceramic Society
Bullctin,

The new oplical filters were
produced with a variety of
glass in the SK series from
Schott Optical Glass Inc. In
slyrene, polystyrene, and
styrenc-acrylo-nitrile matrix,
the journal said.

The rescarchers fabricated
these filters by photo-poly-
merisation from the liquid
phasc, thermosctting or cast-
ing. and injection molding,
with the mosl success coming
from the injection-molding
method.

These composiles can be
tatlored to producce devices
like lenses, prisms, gratings IR
filters, sensors and fast optical
swilches. Rescarch has until
now only been restricted to
glass particles greater than 50
micrometres, however parti-
cles with sizes comparable to
the wavelength of light will
show considerably different
scallering properties and
would be inleresting from both
flundamental and applications
point of view, according to the
rescarchers.

NEW METHOD FOR
NATURAL PRODUCT

EXTRACTION
Microwaves arc the basis of
a new technique developed by
Canadian rescarchers for ex-
tracting natural products such
as esscntial oils, fally acids,

and pigments, reports
Chemical and Engincering
News,

The teehniquce is the brain-
child of rescarcher JR Jocelyn

-—
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Pare and former coworkers M
Sigoouin and Jacques Lapoinic
at the Canadian Department of
Environment's River Road

Environmental Technology
Centre, Ottawa, Canada.

The process consists of dis-
rupting the \ltrastructural
roperties of the material to
cxtracted by irradiating it
with microwaves while im-

mersed in an extractant that is |

relatively transparcnt to mi-
crowaves.

Microwaves pass [reely
through the extractant - and
gihrkly heat residual water in

inner glandular and vascu-
lar systems of the materials to
bc extracted.

SELECTIVE CHEMICI(L
REMOVAL OF METALS

A British company,
Sclectrons Lid. that developed
the process ol clectrochemical
depositing metals [rom solu-
tion has now developed a new
solution that will remove met-
als, and chromium in particu-
lar without the process attack-
ing underlying metals such as
iron, copper or nickel, reports
Engincering Designer.

Previously all solutions em-
Flw lo strip metals whether

rom Sclectrons or ils com-

petitors, altacked the base
melals. Conscquently, the
stripping process required

considerable expertise and
diligence to avoid disruption of
the surface of valuable compo-

nenis.

Radio Payphone

with the equipment are rugged
and extremely resistant to
mass copying, direct copying,
and refreshing. The card in-
formation is encoded onto a
magnelic medium which is
printed on to the rear of the
plastic card. The printing pro-
cess and high coercivity of the
magnetic strip aHow a protec-
tive laminate to be bonded
onto the card; this increases
its life and makes il less sus-
ceptible to surface wear and
scratches.

The magnetic strip is lo-
caled in the centre of the card
and is divided into three arcas.
The two end seclions contain
pcrmanent securily dala, and
the centre section contains
encrypted information con-
cerning the card value and the
authority code,

The cards can be embossed
or printed, using a four colour
printing process, with graph-
ics to suit the administration's
own requirements. The face
values are printed on each
card. There is a notch in one
side of the card, which has
been included so that a blind
person can determine the cor-
rrc;ctwny to insert the card Into
L '

Once the card has been ac-
cepted and validated by the
card transporter, the number
of units remaining on the card
is displayed. When the call is
-answered, the initial fee is de-
ductdd and the call units are
decremented. The remaining
credit units are then writlen

on thc card before it is re-
turned to the user,

Altempts to deflraud the
system by removing the card
result in an immediate termi-
nation of call, and the user is
leflt with a completely worth-
less card; any remaining units
on the card are automatically
deleted.

The payphone ' s
‘intelligent’ with a central pro-
cessor unit (CPU), controlled
by an erasable programmable
rcad-only mcmory (EPROM)
with a supporting random ac-
cess memory (RAM).

The RAM is powered by a
nickel cadmium Dbattery
charged from the line current,
and (optionally) a lithium cell
to prevent data loss. In this
casc the 'line current' is gen-
crated by the radio equipment.

Information contained in
the EPROM includes metering
methods, tarifl data, and in-
structions for using the phone
(for example 'INSERT CARD)
which are displayed on liquid
crystal display on the front
panel. The caller can be
prompted in ten different lan-
guages by key O to 9.

A range of automaltic faull
reporis is also available in ad-
dition to several maintenance
reports programmed into the

payphone to indicate Lo the"

mainienance centre that a ser-
vice is required.

A solar power supply com-
priscs a solar pancl, or pancls

" a battery, and a regulator.

(PT1 Science Service)

l out an essential

at Hﬁ:jh-ll The an-
TV network.
Phote: Dr. Shahidul Alam.
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Tools of Genetic
Engineering

new class of molecular

scissors, ribogymes, are

being heralded as the
antibiotics of the nineties.
They can be designed to clip
from
the genetic code of a virus and
may well eradicate viral
diseases that are resistant to
conventional treatment.

Ribozymes are a special
form of ribonucleic acid or
RNA which relays genetic
messages from the chrome-
some inside a cell's nucleus to
ribosomes and finally the cell
protein factories.

Until recently, researchers
thought that only RNA acted as
a carrier of genetic info -
tion from the chrumumrﬂn
the sites of protein synthesis.

In 1981, they to have
the first mkllnghg?ll:t some

RNAs do something more —
they act as enzymes which can
snip or edit out stretches of
RNA and direct the cell's

. chemistry. These ribonucleic

acids that could act as e
began to be referred to as
“ribozymes”.

Scientists are predicting
far-reaching practical lica-
tons of ribozymes in diverse
fields such as medicine, agri-
culture and molecular biology.

For example, ribozymes, by
snipping out pileces of ribonu-

cleic acid from viruses, may
well disarm such dangerpus
pathogens as the human im-
muno-deficlency virus (HIV),
herpes simplex, hepatitis and
cytomegalo-virus (CMV).

They can also stop
leukemias and cancers of the
lung, colon, breast and ovary

' and arrest the progress of au-

toimmune disorders such as
rheumatoid arthritis and dia-
betes.

In agriculture, they hold the
promise of attacking plant
viruses such as the tobacco
mosaic virus and citrus
viruses, halting post-harvest
fruit-rot, maximising disease
resistance in crops, and geneét-

ically engineering plants.
Ribozyme technology owes

its inception to two scientists
— Thomas R Cech. professor of
biology at the University ol
Colorado, and Sidney Altman.
professor at Yale University,
who jointly received the 1989
Nobel PriZe in Chgmistry for
this work. Cech discovered
that RNA can self-edit, while
Altman found that it acts as an
enzyme that could snip our

parts of an RNA message.

Scientists predict that ri-
bozymes may represent a new
generation of genetic -
neering that manipulates RNA
instead of the traditional
deoxyribose nucleie acid or
DNA.

While conventional thera-
pies. inhibit an enzyme or a
protein, ribozymes can sm-

other genetic messages, ar-

resting the production of dis-
easc-inducing proteins. Thus
the target is not the protein
but the me r RNA which
carries the code for the His-
casc-causing protein.

Ribozymes offer the hope of
targeting specific pathogens
without affecting the host eell.
A major problem in medicine
is that viruses, unlike bacteria,
use the host cell for mulupli-
cation. So te agents
designed to attack the virus
also end up harming the host,
particularly afier long-term
use, as i{s the case with the
AIDS drug AZT (Azidothy-
midine).

Scientists at the Beckman
Research Institute in California
have now shown in laboratory
studies that ribozymes can
cleave that RNA of the AIDS
virus and inhibit it in eultured
cells. .

The first ribozyme product
was introduced in the market
in June 1989 by the United
States Biochemical Corp. This
ribozyme is designed to cleave
RNA at specific four-nucleotide
sequences of cytosine and uri-
dine [CUCU). The firm is also
working on a ribozyme that
can treat herpes skin lesjong.

A Delaware-based (irm
Innovir is proposing the devel-
opment of a ribozyme that may
be eflective against hepatitis B,
human papilloma and herpes
simplex viruses.

Considering that a rather
large number of discases
(more than two-thirds) are re-
lated to mallunctioning of
genes, ribozyme technology
has a broad market appeal, re-
ports Futuretech. The pharma-
ceutical market of the tech-
nology is currently being csti-
mated at 20 bildon US dollars.

Similarly, the US market
for insect-resistant seeds, one
of the expected off-shoots of
agricultural applications of ri-
bozyme technology, is being
estimated at 1.5 billion dollars
by 1995. The US retatl market
for genetically modified plant
seeds, trees and shrubs may
touch six billion dollars in the
next ten years and for rot-re-
sistant fruits and vegetables
about 63 billion dollars by the
tumn of the century.

%

One of the most powerful
applications eof ribozymes is
their ability to cut other RNA
strands in a sequence-specific
manner.

They, in fact, represent a
new - technology called
"antisense” technology which
has been evolving over the past
eight years. Antisense technol-
ogy essentially allows scientisis
to introduce complementary
man-made oligonucleotide se-

uences to the messcager
NA before the latter carries
the genectic message to the ri-
bosome. Scientists say ri-
bozymes can be considercd as
naturally occurring antisense
molecules that can selfl-edit -
- P11




