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Computer Astrology Puts
The Stars on Screen

T All.  and v
loking Sumeth
appears very much the

retired village schoolmaster
that he #s. In retirement, the
scholar's mind is busier than
ever as he develops a
[ascinating hobby into a pe-
tentially lucrative enterprise.

He is rapidly gaining famc

onliln his small town of
zmp- a, In Sri Lanka's
Western Provinee, but also in
the rest of the country, as the
man who has modcrnised as-
t by reading the siars
with aid of a computer.

His improvised system links
a 48-kilobyte home computer
to a audio cassellc
player, using audie tapes in-
stead of the more expensive
foppy discs, and has an ordi-
nary 14-inch black and white
television set as the visual dis
phay uait,

A Wetime of studying as-
trology as a hobby has made
Sumcthrananda quite an
expert. However, because the
scientific application ol astrol-
ogy requires detatled mathe-
matical calculations, he could
not during his teaching days
devote as much time as he
liked to this intriguing hobby.

“The first Lime | saw a
computer at an exhibition, |
was [ascinated by it,” he says.
“The more | stpdied comput-
ers, the more | realised they
could be utilised with eflicacy
in astrological calculations.”

After getting his computer
in 1979, Sumethrananda wrotc

several programmes on various

of astrology.

Sri Lanka is by tradition a
star-struck natfon. Most pco-
ple neither make major deci-
sions nor begin important ven-
tures withuut [irst consulting
the plancts. So Sumcth-
rananda’s modernisation of the

It has long been debated whether astrology — looking to the configuration of the
stars and planets for hints of things to come — is a science. In Sn Lanka, where
astrology is traditionally taken most seriously, a former schooltcacher has embraced
modern science by using a computer 10 make his astrological predictions more
accurate. Gemini News Service reports on thg tremendous potential of computeriscd
astrology in a star-struck nation. by Dr Sanjiva Wijesinha

astrological art has tremen-
dous potential.

Taking the date, time and
place of birth to an individual.
he makes the necessary calcu-
lattons to ascertain thalt per-
son's lagna, or zodiacal sign.

Under the Weslern syslcm
of astrology, cveryone born
during a particular month has
the same astrological sign. For
cxample, everybody born be-
tween March 14 and April 13
would be classified uander
Aries, while those born be-
tween April 14 May 14 would
come under the sign of of
Taurus.

The Eastern system of
astrology is much more
complicated — and therclore,
claim its followers, more
scientific and accurate. While
the ycar is divided into twelve
signs, cach day is in- turn
divided into twelve two-hour
periods, each governed by onc
of the twelve signs.

So a person born at 8.15 am
on July 1 would have a lagna
enlirely different [rom sonw-
body rm at 10.15 on the

High-tech stargazing

same day, and diff remt from
SO borm ol 5. 16 am on,
sy, July 21.

For an astroloc r armed
with only pencil and paper,
the precise caleulation of a
person's lagna takes consider-
able time, but for a comput-
erised stargazer, all the
paperwork can be donc in a
matter of seconds.

Onee the zodiacal sign is
accurately determined,
Sumé¢thrananda’'s compulter
programme means that IPﬂ"ll
ing a further couple of keys
will bring on to the screcen a
‘gencral reading” — a broad
prediction of events witlin
that persorr's Mie. .

Although astrology fis
Sumethrananda's first love, i

is not his main source of in-
comw. e depends lor hits dal

bread on his lcacher s pension
and the earnings from a horti-
cultural business he staried
afler he retired. The 25 to 30
pceople who come to him cach
month for astrological readings
pay 50 rupees ecach [about
Ussli).

Astrology. claims
Sumcthrananda, is not a mal-
ter of guesswork or hocus-
pocus; it Is a science based on
logic. He says: "1 have observed
that if something happens to
me al a particular time, it will
happen again the ncxt time
the planets are in the same
position. '

“For exampic, il | buy a lot-
tery tlickel thal wins me a
prize, | should note down the
time 1 bought it and calculate
the planctary conligurations al
the time. Il | buy another
tcket the next time the plan:
els arc in the same position, |
would be sure to win.”

— GEMINI NEWS

Exchange Rate : 8] = 41.7
Rupees

|

DHAKA THURSDAY OCTOBER 10, 1991

Virtual Reality : Journeys Into
Computer-generated Worlds

revolution s in
the fleld of human-

interfacing,
Now a frontier research are in

promises (o
apprbaches to architecture,
engineering design, medicine
"and even entertainment.

Virtual reality allows
humans to jou into com-
putcr-generated three-dimen-

sional enwironments, called a
virtual environment, created
with the help of computers
and spectal electronics.

To move into a virtual envi-
ronment, a user has o wear a
headset that looks ke a hel-
mel equipped with goggles,
and a handglove. BDoth are
linked to the computer that
creales the virtual environ-
ment.

The computer calculalcs
and creates the images of the
virtual environment and pre-
scnts them on two mindature
television screens located
within the goggles. The com-
puter-gencrated images that
appear on the two screens are
presented slightly different
from one another. This is done
to reproduce the stercoscopic,
three-dimensional effect of
normal vision which results
from the fact that nefther of
the two cyes perceives the
same thing from exactly the
sanmce pcrlﬁclhrr .

As Lhe head is turned with
the woggles on, the viewer scces
sccnes Iin the virtual environ-

transform

instantly recalculaies the

images that must be presented

on the two screens.
Virtual reality technology
when fully refined with allow a

user to actually manipulate ob-
jects in the virtual environ-

ment, instead of remaining a

environment. The glove could

also be used o move real
things threugh remote con-
trolled robots linked through

virtual reality. In piloncering
rescarch, scientists at NASA's

developed what is called a vir-
tual ‘interface environment
workstation (VIEW), a wide-
angle, head mounted, stereo-
scopic display system that pre-
scnis an image very similar to
human binocular visfion,
according to a rcport in the
journal Byte.

Scientists believe virtual
reality has wide and diverse
range ol potential applications.
It will pruvide rcalistic simula-

tion for pilots and doclors, in

The techn is also
cxpected o find a ¢ in
medicine. Initially #t would
only be a (r: ool for med-
ical dtudernts. A surgeon want-
ing o practice a alc and

patient in a virtual

theatre. Virtual rcality also
opens up the possibilitics of
surgery through remote-con-
trolled robots.

In education, it could be
used (o make difficult con-
cepts like theories of

casler to Ium
students. Visual represen-
tations of such complex con-
cepls could increase compre-

hension among studcents.
— GSM.

N aircraft begins to lose

height as sudden ice

formation increases the
load on its wings. An in-built
scnsor on the wings signals a
microcomputer to change the
confliguration of the aircraft for
more [ift.

Walls of an office buflding

n to develop stress due (o
a hurricane but the in-built
sensors immedialcly activale
braces to prevent the walls
from swaying.

A room geis overheated by
sunlight and immeditately the
window glass changes colour
to reflect sunlight bringihg the

room temperature down.
These are the intelligent or
smart materials that respond
to their environment just as a
chameleon's skin adapts to its

surroundings or like a tree Jeal
curling protectively in a
drought.

Man's increasing ability to
create ncw materials by ma-
nipulating the atoms of
molecules of existing ones is
revolutionizing our world. But
todays materials — natural and
man-made — have one draw-
back : they are unable to warn
of problems or impending fail-
ure of the structure built with
those materials.

All over the world scientists
are trying to produce "Smart”
materials that have in-built in-
telligence not only to sense
the tmpending failure but also
to take corrective action.

Photochromatic glass is one
such smart material. It dark-
ens in bright sunlight to lessen
the glare in spectacle lense
than clears quickly when the
‘wearer moves out of the sun.

Another class of intelligent
materials is the shape memory
alloy (SMA) so because it
can be deformed or distorted
In any fashfon but remembers
its original shape to which it
reverts when heated to a right
lemperature.

The Japanese have {nvented
a brassiere reinforced with
frame of shape memory alloy
that would collapse while the
garmentl was being laundered
but regain ils precise shape
and size before it was worn

again.

Alrcady in market are heat
shrinkable plastic slceves
madc through the process of

frradiation. These sleeves are
ideal for insulating clectrical
and telephone cables because
they shrink when cxposed to

heat tightening the grip on the |

wires and providing an excel-
lent seal.

A nickel-titanium alloy
called NITINOL is the most
commercially important SMA.
The ability of this alloy to re-
vert to original shape when
heated to right temperature is
exploited to create a variety of
products like nails, suture
clips, splints (used in bone
surgery) and sclf-spreading

satellite antenna.

The shape memory effect
rcmained a  curfosity since
1932 until 1969 when an
American company under a
military contract developed
the Elpe connectors for F-14

at aircralt using SMA
m;l‘l’ning nickel and titantum.
apancsc com has in-
troduced heat P‘gr:ru:cllnn
springs made of SMA. These
springs installed in air condi-

By Dr K S Jayaraman

tioning ducts are designed to
detcct heal and to shut ofl
ducts to prevent smoke, flame,
and poisonous gases [rom
rcaching other rooms.
Applications of SMA are
several. Clamps made of SMA
can opcen and close without any
mochanical strains. Plane sur-
face could be covered with

bumps and indcntations.
Straight wires can take spiral
shapes.

In the biomedical sector,
especially in erthodental ficld,
the super elastic eflect of SMA
is already in use [or making
arches.

The SMAs are also expocted
to bring about radical changes
in the [icld of construclions,
acronautics, space and optics.
Even the art world is taking an
interest in these remarkable
materials.

The French [irm "Sourian™
which has been actively con-
cerned with SMA since 1983
in now trying to develop cop-
per bascd memory alloys.
Another [irm "Cezus” which
makes 20 kg to 50 kg ingols of
SMA is now planning to manu-
facture semi-finished goods :
bars, wires, seclions, plates,
sheets and pipes.

Of late the shape mecmory
elfect has been discovered in
resins and rubber.

Four Japanese companies
have developed a shape mem-
ory resin called "ASMER". At
room itcmpcrature it behaves
like a resin while at tempera-
tures above 60 degree (C) it
behaves as a rubber,

The companies anticipale a
wide range ol commercial
applications for asmer from
acoustic insulation and vibra-

lion control to shoe padding
and artificial lowcrs.

In India the Surana Udyoyg
group of industrics has cstab
lished a new unit in Hydcerabad
for indigecnous manufacture ol
heat shrinkable cable jointing
kits and plastic wire connce-
tors.

Other SMAs arc yctl lo at-
tract Indian imdustry but they
have already been developed al
the Bhabha Atomic Rescarch
Cenire [BARC]) and tht
National Mectallurgical
Laboratory in Calculta,

Al BARC work is going on o
develop Nitinol SMA hydraulic
pipc coupling and lastencers us-
ing SMA. BARC scicntists have
also produced a rotary shape
memory heat enginc generat
ing up to 70 rotations pur
minute.

Scientist have also dcvel-
oped a line of intelligent poly
mers or gels that could prove
uscful in a range of applica-
tions from scll focusing con-
tact lenscs o minialure sys-
lems for delivering drugs to
specific parts of the body.

The latest gel developed at
the Massachusetts Institute of
Technology in the United
Stalcs is unique. It shrinks to
one Lhousandth of ils original
size when exposced to visible
light from a laser and then
swclls back once the light is
removed, Scientists say the gol
could contribute to the field of
electro-optics in novel
switching or memory devices
or might form the basis ol arti-
ficial muscle.

Scientists arc talking aboul
next generation of materials
that will have built in
"software”, These intclligent

Intelligent Materials

miaterials will be able 1o detect
changes in their environmen-
tal conditions (scnsor [unc
tion] make their own judg

mcenls  (processor  unetion)
and give instructions or take
acltions themselves [elfeclor
Iunction).

For example, an intelligent
structural material will sell di-
agnose a defect, indicate the
defeet by a colour change or
nmoise emission before a serfous
accident occurs, and may even
Htempt self recovery by rectf”
fying the defect itsell

If such materials can be
produced, it is expected that
epoch- making lechnical inno-
vations will occur in the ficlds
ol clectronies, medical treat-
ment, biotechnology and salely
cngineering.

Japan has cstablished the
Intcllipent Materfal Forum and
launched a five-year research
programme aimed at “the
creation and production of
structural materials with intel-
ligent lunctions.”

In Dritain, a Smart
Structures Rescarch Institute
has been set up at Strathelyde
Universily in Glasgow. 1l is ex-
pected that all new bridges to
be built in Europe and the
United States will ineorporate
smarl slructure techniques
making it possiblc to monitor
them remotely and reeeive
automatic warning of impend -
ing structural [ailure. The
smarl structure technology
also has promising applications
in the [icld of pipelines for wa-
ler, oil and gas,

Dre K S Jayaraman is PIT
Scivnce Editor based in New
Dethi,

Despité more than a decade
ol expericnee, the success rate
of in vitro fertilization (IVI) in
the United Slales, Britain,
France, Australia and other
major ccnlres  remains
stubbornly low.

The initial birth in Singa-
pore {rom fertilization oultside
the human body was in 1983,
four years after the world's
first IVF baby was born in [iri-
Liin,

Using the standard IVF
tcchnique of mixing sperm
and cggs in the laboratory be-
fore implanting the embryo in

“the human womb, nearly 29

T cent of the women treated

y the Singapore Genceral
Hospital's centre for assisted
reproduction were able 1o
conceive and  ‘successfully
carry their pregnancy Lo full
tlerm.

Bt although this was onc ol
the highest rates ol any coun-
try, it still means that an aver-
age of less than one in three of

“th women unable Lo concecive
ly can have a child with -

natural
the aid of modern reproduc-

Aive technology.,

Research being carried out
at the National University Hos-
pilal in Singapere suggcests
that a promising avenue for in-

‘creasing the rate ol test-tube

fertilization, and then earrying
A through the fll cycle of
pregnancy to healthy live birth,
is W replicate a key part of the
human womb in the laboratory.

In a scries of ¢xperiments
since 1988 that were reported
in the British mediel journal
Human Reproduection, a Na-

Cells Aid In Vitro
Fertilization

tional University Hosptial re-

scrach team headed by Arif
Bongso, associate prolessor in
the hespital's department of
obsictries and gynceology, has
succceeded in cultivating eclls
of the [llopian tube and using
them as a bed for producing
successiul IVE pregnancics.
Under natural conditians
ol human rcproduction, cgps
released by the ovaries into

two f[allopian tubes on cither

side ol the uterns are fertilized
by sperm decp inside the
tubes.

Five days later, a fertilized
cgg in embryo form  cmerges
from onc of the tubes and at-
Laches itsclf to the wall of the
uterus o grow into a baby.

Dr. Bongso said it appeared
[rom rescarch  ecarricd out by
his  team that standard IVF

techniques enjoyed less than

optimal sucecss beeause they
[ailed to replicate at  |east
some of the conditions of the
natural environment of the fal-
lopian tube.

Within the tube, long hai
like cclls called cilia aid et
ization by helping 1o bri g
sperm up to the point wh ¢
they mect and penclrate eggs.
The cilia then assist the em-
bryo to travel down the tube
and enter the utenis.

The shorter hairs in the fal-
lopian tubes, known as mi
crovilli. release nourishmeni
for the growing embryo on the
dowmward journcy as it mul
Liplics rapidly into a more

ol a

| —

complex cell structure,
A majority of women who
turn o IVF fer conception

have fallopian tubes that do not -

function properly. In the stan
dard technology, sperm and
cggs are mixed in a tiny dish
containing a callure made up
nourishing cocktail of
salls, proteins, glucose. carbo-
hydrates and sometimes hor-
mones. '

To prevent possible prema-
tury death, the fertilized eggs
are removed from the dish
alter only two days and placed
in the uteras.

Dr. Bongso said that on av-
crage only about 25 per cent of
the two-day-old fertilized cggs
produced in this way survive to
reach the five- day stage when,
under natural conditions, an
cmbryo travelling down the
allopian tube would attach it-
s¢if to the wall of the uterus.

"We are trying to develop an

environment outside the womb

in which an ¢embryo will grow
very well 1o five days old and
then be placed in the uterus so
that it will implant immedi-

~alely,” he explained.

Dr. Bongso said that there
had boeen a marked improve-
ment in the longevity and qual-
ity of fertilized cggs when they
were placed on beds of fallop-
fan tube eclls. Using embryos

Cfrom the samd women, ﬂﬂég‘r
Y

cent had reached the five-

stage of tube ccll Hinings, com-
parcd with only 33 per ecnt in
a traditional IVF cullture

- medivm.

Bonding with Hi-Tech Adh_esives

By T V Padma

T HE world of adhcsives
is undergoing a sca ch-
ange. From glues, gums

and pastes, il has given way lo
hi-tech chemical sealants and
adhesives that are fixing vital
electronic, automotive and
acrospace components.

Both adhesives and sealants
are esscntially substances that
adhcre to one or more sur-
[accs, though scalants must
rcmain flexible and also pre-
vent the passage of liquid or
gas bctween surfaces. This
holding together of malterials
by surface attachment is very
ancient, but advances in the
past fcw years are leading to
hi-tech adhercnts and sealants
of use in the automolive,
acrospace and clectronic in-
dustrics.

Originally, adhesive bonding
was achieved through naturally
occurring matcrials such as
coal and pine tars, animal
protein, blood albumin, glue,
mucilage and paste. The oldest
type ol adhesives are those of
natural origin, such as starch,
asphalt, gclatinised collagen,
vegelable proteins, plants saps
and rcsins, rubber and shellac.

Modified natural products
such as portland cement, dex-
trins, nitrated and acetylated
celluloses or starches, and
[atty amides came next. In the
mid-1930s, advances in or-
ganic chemistry led to the de-
velopment of phenolic resins,
urcthanes, polyvinyl esters and
cpoxy resins.

Now ncw hit-tech chemical
adhesives are finding a wide
range of applications in wood
bonding, packaging, tapes and
labcls, industrial assembly, and
biomedical and dental equip-
mcnt. They are also rendering
scrvices in transportation and
clectronic industiries, accord-
ing to a report in the journal
"Chemical and Engincering
News”, Although these new
synthetic adhesives rescmble
modified natural products,
they perform better.

For an adhesive to have
practical application, It must
bc at some point be a Nquid
during the formation of bond
in order to wet, spread and
form a continuous film.

Once the adhesive has becn
brought into intimate, contin-
uous contact with the sub-
strate, the adhesive must pass
through a transition into a
tough, non-flowing, non-liquid,
load-bearing interlayer in the
bonded asscmbly.

Other nccessary f[calures
include a measurable shelfl-lfe
reasonable cure time and tem-
peratures, relatively non-toxic
and non-polluting constituents
and an ability to toleratc the
bonding of imperfect, mating
surfaces.

The use of adhesives in Lthe
automolive, acpospace and
eleetronic markets has been
growing in rceent times, hav-
ing almost doubled in the past
cight yecars.

Across Lhe globe, the auto-
molive industry is replacing its
metal components with engi-
necring plastics, and more
plastic parts means fcewer
nuts, bolis, screws or welds,
and more adhesive bonds.
Chemical or adhesive bonds
extend acress” continuous
scams instcad ol concentrating
stress al bond points as metal
fasterners do. |

In new models of cars the
rear deck, hood, and roof sec-
tions arc all bonded assemblics
of Mlat exterior sheet to plastic
rcinforced section bcecams.
Almost 5 per cent of all cxte-
rior pancls arc plastics today,
and experts estimate the fig-

ure to shoot to 50 per cent by

1995. Besides, bonded com-
posite leal springs, thermo-
plastic head lamps and plastic
lift gates are in use now.

In acrospace, chemical
bonds provide the best way to
bond metal and plastic com-
ponents is the construction of
military and commercial air-
craft. Chemical bonds also offer

ages,

scaled plastic contlainers for

a light weight alternative lo
metal [asteners, besides mak-
ing possible the construction
of high technology radar
transparcnt aircraflt |like
stcalth bombers.

In the field of clectronics,
ncew conductive adhesives arc
increasingly substituting solder
attachment of electronic com-
poncnils, while new “snap
cure” adhestves that cure al-
mosl instantancously on cxpo-

surc o hecal are providingy

quick attachments of clec-
tronic componcents on higher
asscinbly lines, Chemical bonds
also makc possible circuits
that ulilisc. materjals with dif-
ferent coclficients of expan-
sion. :

The world wide food pack-
aging Iindustry 1is also
accclerating the process of
replacing metal Antrglan rigid
food ‘containers with flexible
multilaycr laminated plastic
condainers. Sume cxamples of
these include the flexible ad-
hesive-bonded [ruit juice pack-
the [lexible, vacuum-

[rcsh-ground coflee, and mul-
tiple applications of laminated
lid stock for rigid plastic con-
tainers.

Research and development
in the major arcas of automo-
tives, acrospace and electron-
ics is aiming at eliminating or
substantially redueing volatile
organic componcents is solvent
systems Lo reducc their con-
tribution to atmospheric pollu-
tion. This is especially impur-

tant in auto and truck asscmbly
opcrations which use large
volumes of adhesives.

New adhesives being usced

by leading US manufacturcrs in
automolives cure without giv-
ing off volatile organic com-
pounds, and form gas
ter-prool seals. These adhe-
sives form a tough
bond with a 50 per cent clon-
gation rate.

and wa-

Nexible

Another system designed in

the US includes machincry

Isotopes in everyday life : Distillation units are used for ground water before enrichment for

natural tritium.
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and a proprictary solventiess
ferro wiic chemical male-
rial which delivers a structural,
lcak-prool and pressure-tight
scal via an induction uS.
The sysicm is esscnlially uscd
to form filcfs

New acrylic pressurc-sen-
silive adhesive allow
automakers to fix dash compo-
ncnts, emblems, pin siripes
and other decoralive trim Lo
the car. Acrylic adhesives arc
clear, and ultra-vielet light-re-
sistanl, besides being resistant
tv gasoline, airborne chemical
contaminants and heal. Thesc
adhesives make possible new

 backlit dashboard graphics,

and body mouldings fixed to
the side of a car with thesc
adhesives replace rivels in
drillcd holes, thus climinaling
raitles. -

Some firms abroad are alse
double-sized aerylic
foam tapes not enly 1o fix budy
side molding, bul also for in-
strument, lrim door pancl,
weatlher strip attachment. In.
addilion Lo saving asscmbly
time, the tapes also offer a
durable assembly between the
molding and the metal or
plastic substrate to which il is
fixed. Thesc adhcesives
include meodified epoxivs,
phenolics and polyimides.

Polyimides arc usc
in acrbspace cngines as R~
weight replacements for tita-
nium [asierncrs, in cngine

. cores, ducts and pipes.

Others in the market arc
pasic adhesives used fur hood,
deck and door assemblics, and
antifluticr adhesives based on
ncoprene which climinates the
nced Lo drill holes to fasten
the assemblies. &

The use of structural adhe-
sives is growing rapidly in au-

. lomotive assemblics, particu-

larly in the case of robotic in-
stallations. Experts are also
designing silicone adhesives
for bumper and headlam
assemblics, and their researe
and development cfforts are
concentrated on blending sili-
concs with organics to form
hybrids that have the st

of an organic and the y
of silicone.

Because silicones can with-
stand thermal cycling well,
they are ideal for automolive
underhood adhesives and are
in wide use in ignition mod-
ules where a ceramie thick
[ilm hybrid component is
mounied o an alumintum back
plate with a siliconc adhesive,

- Silicones’ widespread use In
cleetronic assemblies will
continue to rely on their low
modules, elastic propertics
and low toxicity lo workers.,

Polyurcthane adhesives are
another category of adhesives
that are emerging in the fore-
front of adhesive rescardh,
along with hot-melt adhesives
and clectronie adhesives.

Elcctronie adhesives ofler
several overriding advantages :
they arc pure, and the volatile
organic compounds are low-
cred or climinated. * ¢ .,

The drive is one 10 come
oul with adhesives with Im-
proved purily, lower volatile
organic and choloride contenis
lo reduce corrosion - polential

and worker exposure, and in-

corporate salcr chemical such
as diamines as the indusiry
guars itsell 10 meet hi-tech re-
guirements. —= I"T1 Featwre.



