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I_ be that the days bf
over as telecommunica:

postman are
tions takes a quantum lcap into
the future. .
Well, not really in predomi-
nantly rural Asia. Bul the
Philippines has just introduced
an innovation in its otherwise
staid —'and slow —postal ser-
vice.

T

financial centre). But the

:ml is t; r:rut:*
tions exchanges.

domestic and international

Technical assistance will be
provided by the Unitversal
Postal Union (UPU) and the
United Nations Development

Programme (UNDP).
At the same time, a bright
future is also for the

country’'s dismal telephone
system. The Philippines has
one of the lowest telephone
densities in Asia — with only |
connection for every 100 peo-

Only Indonesia has a lower

telephone density (0.4 per 100
ple). But then it is the

gest -.rchlpeh’o in the
world and one of the most
populous. In comparison,
Japan has 39 tclephones per
100 people.

Asia-Pacific Telecom
Uplift at Fast Clip

What is needed are engineers who thoroughly understand existing and el;:er‘:ing

technologies, as well as modern management techniques

Hong Kong has 34 tele-
;huui per 100 people;

ngapore, 31; Talwan, 24;
South Korea, 18; Brunei, 9;
Malaysia, 6 and Thafland, 1.

Transportation and Commu-

nications Secretary Pete Prado

that by the year 2000, the
telephone density in the
Philippines will increase to
almost four per 100 people,
with 2,37 million telephones
serving the country.

In 1988, the government
invested about US$20 million
to develop local telecommuni-
cations. But this is still low
compared, for example, with
the almost USS1’ billion in-
vested by Thailand and USS1 .8
billion South Korca to up-
grade their telecommunica-
tions facilitics. '

There are 44 independent
telcphone companics in the
Philippines. But only a few
have clectronic or digital capa-
bilities. Most compantes still
use manual equipment. Some
of these companies operate
only about 200 lines while a
few — like the Philippine Long
Distance Telephone Co. and
the Philippine Telephone Co.
have 1,00 to 10,000 lines.

Mr Prado estimates that for
the Philippines to allain a
telephone density of 3.8 per

100 ple, 1t will need to
.yturﬁ!l.‘llﬂmﬂhnly-r

over the next 10 years. He
says this may not shoul-
dered by the government

alone; privatisation will have
play a role.

Privatisation is the trend in
scveral countries, as in the
Philippines. Malaysia's Syarikat
Telecom {is moving towards
privatisation, with 20 o 30
per cent of its stocks to be
sold. Singapore Telecom (s
also in the carly stages of pri-
valisation.

In Japan National Te
and Telecphone has 35 per
cent of its shares privatised.
South Korea plans to sell 15
per cent of Korea Telecom-
munications Authority. New
Zealand has compictely priva-
tised its Telecom Corporation.

The UN International Tele-
communications Union says
the number of outgoing inter-
national telephone calls in the
region has increased 12 times
in the last ten years. The
average annual growth rate of

telephone trallic is about 33
puer conl.

‘It is estimated that the
region is adding per capita
access line at a rale of 6 per
cent which is almost double
the rate in North Amcrica,”

says Chao exceulive
director of Asia-Pacific Telec-
ommunity. “Several counties In

ﬂtmmi\nﬂrgm
capacity at a much higher

rate.
Southeast Asia is the region
with the fastest growth in the
export of telecommunications
products. The fastest th
are in South Korca 460
million] and Taiwan (USS 400
million).

The ‘United States has a
trade defictt in telecommuni-
calions equipment of over
USS1 bilion. Telephone hand
scts are provided by Southcast
Asian countries while salellite
equipment come from Japan.

Mr Thongma says “telecom-

the economies and its impact
on the economy is a diffe-
entially accelerated one. The
strong correlation between the
per capita GDP and telephone
densities of the countries
clcarly demonstrators the
impact of telecommunications
on the development of national
cconomies.”

Still , “there is a wides-
pread lack of efficient teleco-
mmunications networks in the
region, not to mention the
massive disparity between
rural and metropelitan areas,”

NDIA is keeping pace with
I one of the most exciting
developments in micros-
copy in recent times — the

incredible scanning tunncling
microscope that gives images
in resolutions never thought of
before.

Under an Indo-US project,
rescarchers at the Central
Scientific Instruments Orga-
nisation (CSI0), Chandigarh,
have completed the first phase
of development of a scanning
tunneling microscope (STM)
and are all set to venture into
the second phase.

Scanning tunneling mi-
croscopy promises Lo be an
exciting tool since it shows
what atoms, the smallest bits
of everyday maiter, look like
and reveals their configuration.

While surface structures
have been studied in the past
by conventional clectron mi-
croscopes, dlﬂ'rnctiup mea-
surements and ion scallering
experiments, direct imaging of
geometiric and electronic
structures at the atomic level
has proved elusive,

it remained only a dream

Scanning Tunneling
Microscope

By T. V. Padma

untfl the invention of the
scanning tunneling micro-
scope by Gerd Binning and
Heinrich Rohere at the IMB
Research Laboratory in Zurich
in 198]1. The microscope is
based on the [act Lhat elec-
trons, because of their wave-
like nature, can tunnel th

a potential barrier between the
sample and source of electrons
brought as close as a nanome-
ter away from each other.

During the operation of an
STM, a fine metal tip or stylus,

typically tungsten, is brought
to within a few tenths of a
nanomeler of the surface of
material to be studied.

This is plished with
the help of nally ar-
ranged piezoelectric transduc-
ers. One transducer is used to

move the tip in and oul above
the sample, and the other two
are used to translaic the up
laterally over the sample sur-
face.

As the tip approaches a
high or low spot in the speci-
men surface, the Llunncling
current begins to increase or
decrease in responsc (o Lhe
change in distance between
the Lip and Lhe surface. The
image is formed by recording
the height of the tip as it
moves.
it is, however, possible to
maintain a constant tunneling
current by keeping a constant
distance between the tip and’
surface, which can be done by
adjusting the position of the
tip through a simple electronic
feed-back circuit.

—

light bulb that lasts for
30 years, lamps that
switch themselves on
and ofl as people enter and
leave rooms, and village
lanterns powered by energy

from the sun a century
after the first inéandescent
bulbs sparked off the era of
electric lighting, these are
some of the advances that the
world can look forward to in
the coming decade.

Lighting technology is now
moving in the direction of
miniaturisation, higher efTli-
ciencies and tapping noncon-
ventional sources of for
lighting. The induction of elec-
tronics in lamp circuitry has

helped lightin neers de-
velop lamps 1t ctnﬂnt longer
and consume less energy and
make lighting contrellable and
flexible

-

Innovations In lighting
and their relevance

to countries like India where
the gap between the demand
and available power is rising
steeply came up for discus-
sions at the International
| Conference on Lighting

'| Technology organtsed in New

to miss energy-effi-
ciency,” says Dr. Ashok Gadagil,
an Indian energy economist
currently at the Untversity of
Californta in the United states,
"Energy efficient appliances
have potential to dramti-
cally reduce national electric-
ity demand.”

measure is the re-
lacement of incandescent
t bulbs with compact fluo-

| rescent lamps (CFL), for which
the cost of conserved enecrgy is
one-sixth the cost of generat-
ing electricity. A CFL is five
times more energy efficient
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Technology

By G S Mudur

building a new power plant, in

terms of energy saved or gen-
crated. A plan to introducc

20,000 CFLs in Bombay on an
expcerimental basis is now
awailing approval.

scheme envisages par-
ticipation by the Bombay
Suburban Electric Supply
Limited (BSES) utility, a con-
sortium of manufacturers and
rescarch scicnlists and is in-
tended to demonstrate that
CFLs will lead to profits for
BSES and benelit residential
and commercial consumers.

It promises to be the first
utility-sponsored demand
managemenl programme {in
India with an objective of re-
ducing demand, thus lowering
investment requircments for
new electricity power plants.
Gadgil said in a paper pre-
sented at the conference.

Full scale replacement of
incandescent by CFLs in all
scctors would result in a de-
mand savings of 4500 MW, ac-
cording to R Ganesan, energy
cconomist with the Energy
Management Centre in New
Delhi. Retrofitting fluoroscent
lamps with energy efMficient
lamps and clectronic ballasts
could save an additional 800
MW,
Lighting engincers say the
induction of electronics in
lighting has led to the devel-
opment of a new breed of
lamps called QL induction
lamps, regarded as a milestone
almost as important as the in-
troduction of incandescent
and

A zl.. lamp works on the

basis of two wellknown prin-
ciples electromagnetic
induction and gas disc .In
a QL induction lamp, a high
frequency electric current in-
duces through a coil an elec-
tric current in the gas Al

The QL lamp has no -
menis or electrodes. Instead, a

sy g A S

inside the lamp bulb by means

of an induction coil. There are
no breakable or consumable
parts inside the lamp bulb.

The lifetime of the lamp is
determined largely by the

elecironic components in the
power supply and control unit,
resulling in a spectacularly
long lifctime of some 60,000
hours, far exceceding that of
conventional lamps.

Philips Lighting of
Netherlands earlicr this ycar
announced the launch of QL
induction lighting. The [irst
lamp system to be made avail-
able to luminaire manufactur-
crs will be an 85 watts, 5500
lumen version in a choice of
warm or cool white colours.

The conlerence also fo-
cusscd on different aspects of
light control. A paper by two
Indian scientists from CMC in
New Delhi proposed a time-
based and occupancy-bascd
light control technique for of-
fices.

The scheme envisages the
use ol passive infrared scnsors
that detect the presence of
humans in a limited area and
activatc lights. Whenever a
person enters a detection area,
a rapid change of temperature
occurs Lhat is picked up by the
scnsor. The sensors are in-
stalled at suitable locations on
the walls or ceiling to cover
the optimal area. When some-
one walks in, the sensor
passcs on the signal to an In-
terface unit which commands

the illumination control unit tc

swilch on the light.

The illumination control
unit is installed next to the
switch board, controlling &
number of circuits, each cir-
cuit in turn controls a number
of light I'itllnFa. When a person
walks away from the detection
area, after a time lag, the lights
are turned ofl. Besides in offlice
rooms, such sensor-based
lighting control could also be
used in staircases and other
areas of the building that have
human traflic only )

The CMC scientists said the

scheme could help achieve a

——— = -

A cousin to traditional elec-
tron microscopes such as
transmission and scanning
electron microscopes, Lhe
tunneling microscope elimi-
nates the high energies and
clectron lenses of both those
devices by bringing the elec-
tron source so close to the
sample that the electrons can
be induced v effectively tun-
nel through the vacuum bar-
rier between the source and

the sample.
The STM is ungiue in avoid-
ing the limitations

to which conventional micro-
scopcs are subject. No f[ree
particles — photons or clec-
trons — need to be focused to
form the scanning tunne
image and so the
limitations do not apply.

The entire device is a few
centimeters in size. The
tremendous power of the STM
comes from its very high
specificity : it does not depend
on a number of
structures as do different
diffraction methods for deter-

mining atomic configurations.

‘only disadvantage of the sys-

~ batlery, a lamp and an elec-

. The ballery capacity has been

of

saving ol upto 30 per cen of
encrgy. An added advantage
would be the option of using
the same scnsors flor detecting
unauthorised people moving
around the building. The iniual
cost of the equipment s the

tem, but with the saving in en-

crgy, the cquipment cost could
rccovered within a few

years, the scientists said.

- Two engincers f(rom
Jadavpur University in Calcutta
proposed a rechargeable solar
lantern as a viable option for
Indian villages. Villagers will
have their own solar photo-
vollaic lanterns with a bulilt-in
battcry, but no photovoltaic
modules. They wtll pay for
recharging their batteries from
a charge shop instead of paying
for kerosene traditionally used
for rural lanterns. The solar
lantern will have a small 6 volt

tronic circuit, all housed in a
box at the bottom of the
lantern.

The special lamp used for
the lantern will consume only
7 walts, but emits light equiva-
lent Lo that of a 40-watt lamp.

chosen to mecet two days of |
storage rcquircment for four
hours daily opcration. A solar
lantern would have to be
recharged every alternate day
at a solar charging shop.

In field trials, a dozen solar
lanicrns were made and dis-
tributed through a voluntary
organisation to a primary
school hostel in a village and
were found to give nearly
trouble-free service.

The solar lantern has an
immense potential of generat-
ing sell-employment in villages
and reducing the consumption
kcrosene, Dr. S8 R
Bandopadhyay, professor of il-
lumination enginecring and Dr.
M K Mukherjee, joint director
of the school of energy studies

at Jadavpur University, said in
their conference paper. — PT1

Science and Technology

. Dr A. B. Sharma,
chatrin of Ghe Aeten Iretihets
of Technology's Division of
Telecommunications. “New
technologies are appcaring
faster than they can be ab-
sorbed by developing coun-
tries.”

AIT's Division of Telecom-
munications itsell is new — it
opened only in 1990 — and
designed specifically for the
region. "Our job is to train

engineers who can plan,
adminisier and manage with

the latest telccommunications

systems and network,” says Dr
Sharma. "They must have sulli-
cient know-how to be able 10
integrate new technologies
into existing networks.”

The Division of Telecom-
munications Master degree
courses will emphasise

modern communications and
managements skills like sys-

tems planning and e r-
ing management of Le
munications technologies.

software development, admin-
istrative and financial man-
agement as well as manage-
ment of telecommunication
resources. -
There are f[ive specialisa-
tions: (ransmission system;
switching technology: telemat-
fes, network planning; and
teleccommunications manage-
meni.
“We are here to provide a
world-class education, with a
distinctly Asian focus, for the
countries of the Asia-Pacific
region,” Dr Sharma says. “"What
is nceded are enginecers who
thoroughly understand existing
and emerging technologies, as
well as modern management
techniques applied to tele-
communications.”

— Depthnews Asia
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NEW DELHI : Where do hi-
tech radio tracers and MNuores-
cecnce microscopes it In
amidst the remote hills and
streams of in Himachal

| Pradesh? ;
The answer is the Council

of Scientific and Industrial
Research (CSIR) Complex at
Palampur which was set up five
ycars ago lo explore and ex-
ploit the wvast. potential of
bioresources of the northwest
Himalayan region in India.

In the short span since it
was cstablished, the complex
has emerged as a major plant-
based rescarch laboratory that
is already reviving the local
Kangra tea industry and trying
to help India gain a foothold in
the world flower market.

Armed with other ambitious
programmes o exploit the
cconomically important plants
of the region, the complex,
which was originally envisaged
as some sort of a multi-organi-
sational unit, is all set to dg-
velop into a full-Nedged insti-
tute.

One ol the major thrust ar-
cas ol the Palampur complex is
the rcvival of the local Kangra
teca industry, Profl V S Rama
Das, dircctor of the CSIR com-
plcx, said.

Kangra tea, grown widcly by
British settlers in the region,
was very popular till 1905. An
carthquake that year killed
many men and plantations,
causing the British survivors to
flee and abandon the tca gar-
dens. Thus began the decline
of the Kangra flavour which
nearly passed into oblivion.

"We have succeeded in con-
verting the dilapidated tca
gardens into a respectable tea
production arca through ap-
propriate agri-techniques, cul-
ture practices and pruning
methods,” Profl Rama Das said
taking journalists around the
227-acrcs campus.

Using tissue culture tech-
niques, the Palampur scicn-
tists grew small picces of tea

shoot lips in a special nutrient
medium. Numerous somalic

30-35 days compared to nor-
mal sexual embryos which de-

The scientists have encap-
sulated the somatic embryos in
a gelatine-Hke substance,
sodium alginate, to form bead-
like structures called synthetic
sceds.

The synthetic sceds have
successfully regencrated under
controlled conditions, Prof
Rama Das said.

Efforts are now underway to
chemically treat or harden the
somalic embryos so that they
can be directly sown in the
fickds.

The package of agricultural
techniques to improve tea
production include sprinkler
irrigation which has increased
lca yield by 9 per cent, and the
use of mulch for soil conscrva-
tion on the hilly slopes.

By the end of last year, 23
CSIR-run tea Technology
Demonstration Plots (TDP) in
Kangra produced a perceptible
impact on the local tea indus-

try.

Production in TDP-holders'
cslatcs rose by 86 per cent
and that of the Kangra tea in-
dustry by 69 per cent over that
of the pre-demonstration year
1984.

"Production has increased
[rom 884 kg of green leaves
per hectare to 2000 kg of
grecn leaves per hectare,” said
Dr D N Chakrabarty, a senior
tea scicntist.

A ncw concept that is pro-
poscd to be introduced is
"organic tca [arming” — grow-
ing tea wilhout using any
chemicals such as fertilisers
and pesticides.

In their eflorts to improve
the tca manuflacturing process
the Palampur tcam has suc-
cceded in reducing the
withering time from 16 to
three to four hours only, and
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enhanced the rate of ferm-
entation by puriflying the
cenzyme involved,

Other high-priority ven-
tures of the scientists include

crops.

"Himachal Pradcsh is natu-
rally blessed with the right
conditions — an even temper-
ate climate that is idcal for
flower growing.” Prof Rama
Das said. "So we are trying to
commercialise floriculture.”

Two major constraints
faced by scientists in this task
are inducing the local people
to grow flowers on a commer-
cial scale, and marketing the
flowers, he said. The nearest
markets for the Himachal
flowers are Chandigarh and
Delhi.

The scicntists recently or-

niscd an awarcncss work-
shop for progressive farmers
to expose them Lo the poten-
tialities of flower growing .

A related [jeld of rescarch
lo be undertaken the
Palampur group is pﬂult-zamﬂ
treatment of flowers to keep
them fresh for the market and
improve their vasc life.

In addition to perfecting
agro-techniques for growing
Gladiolus and tulips, the group
is trying to introduce some ex-
otic flowers such as Godetia
(satin flower), Ranunculus
(buttercup) and Lisianthus
(prairie gentian) on a com-
mercial scale.

The process for bud open-
ing in Gladiolus has been has-
tened and the vase life of cut
flowers was improved by apply-
ing weak electrical currents.

To lurther propagate lower
growing, an internatfonal-
standard [ibre reinforced plas-
tic (FRP) greenhouse with
lcmperature cooling, drip irri-
gation and light facilitics was
inaugurated last December.

The grecnhouse was pul

SCIENCE
BRIEFS

COLOUR MONITORING OF
MICROBES IN LIQUIDS

The Nishihara
Environmental lHygiene
Research Institute has devel-
oped a new type of system ca-
pable of mnttnuuuul{r‘cutuup
monitoring microorganisms in
liquids, reports Techno Japan.

This system consists of an
undcrwater camera having a
microscopic function with a
motor unit used to provide au-
tomatic control in connection
with image processing, light
source adjustment, and image
plant switching.

Because of the new mecha-
nism in this underwater cam-
cra, it has been reduced to less
than one-third the size and
weight of a conventional
monochromatic camera. In ad-
dition, microorganisms taken
by this camera can casily be
distinguished from one an-
other becayse they are in
colour.

Nishihara is looking to new
markets in a variety of indus-
trial fields. For example, the
system may be applied to op-
erational control in sewage
treatment plants, production
proecss control in beer and
soya beam manufacturing, and
also in biotechnological re-
search for medicine and other

chemical and industrial prod-
ucts.

NOVEL FABRICATION OF
CERAMIC COMPOSITES

Researchers dt the
Advanced Ceramics Group at
the Technical University of
Hamburg-Harburg in Germany
have produced ceramic com-
posite materials and compo-
nents with a novel fabrication
technique, reports the
American Ceramic Society
Bulletin. .

In the new process, called
Active Filler Controlled
Polymer Pyrolysis, the
compositcs are {abricated from

an inorganic polymer and a
carbide forming [filler
component such as transition
metals, borides or silicides.

To meet the requirements
of high ceramic yield, easy
handling, reproducibility, low
cost and rheological behaviour
particularly useful for plastic
shaping techniques, a
polysiloxane was chosen as the

polymer.

The active filler is used to
control the microstructure
formation and the dimensional
change during polymer-ce-
ramic transformation. A wide
range of composite mi-

More Safety for

When aligning a new televi-
sion aerial, it can be demon-
strated that electromagnetic
waves somctimes follow “sir-
ange paths”, when, in addition
to the desired program, "ghost
images™ are also received.
These result from signals from
one and the same station,
which are deflected, distorted
and somelimes "diverted” in
such a way by buildings and
other obstacles that they arrive
after a slight delay, thus
producing double images on
the television screen.

Since the signals from radio

guidance systems at airports
arc ex to a similar haz-
ard, the Bundesministerium
fur Forschung and Techn-
ologie, BMFT (Federal Ministry
for Research and Technology)
sponsored a p t condu-
cted by Deutsc Luftansa,
which investigated the prin-
ciples involved in such
interference. A ground vehicle
equipped with the necessary
transmitting gear and a test
aircraflt from the Technical
Untversity of Braunschweig
were used for this purpose
from autumn 1986 until the
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Eumyarion bifidus, and a local
species of primeval horse
Anchitherium repopulated
their old habitat rather than

entircly from the area wuntil
later. — GRS Feature.
—Dr. Harald Steinert

loiting Bioresources

into opecration with an experi-
ment on nine wvaricties of

Chrysanthemums which were
compared to those out-
side in the felds. ‘g:nphﬂ.l
grown in the greenhouse
showed 198.7 per cent in-
crease in growth, while flower
production rose by 2-14 times,
with bigger and defect-free
heads.

The scientists could also
successfully regenerate whole
plants of carnations (Dianthus
caryophyllus) from single leal

cuttings. This offers po-
tential for maltd
of carnations, a kilo of

which costs about 1000 US.
dollars.

In order to popularise gree-
nhouse cultivation, cheaper

types of polyhouses are being
constructed using bamboo and
polythene sheets. :

In the field of aromatics and
medicinals, the Palampur sci-
entists are standardising tech-
niques for the cultivation of
the Bulgarian rose (Rosa
damscena) and have estab-
lished a pilot-scale plantation
on a four-acres plot in the
campus. The complex has also
developed an improved indige-
nous technology for distillation
of rose oil.

Mushroom cultivation f{s
sought to be encouraged with
the construction of a low-cost
bulk pasteurisation unit for
mushrooms.

Future proposed areas of
rescarch include new sources
of rubber, new flowers such as
geraniums, and new industrial
crops such as Oenothera bien-
nis (evening primrose) which
is rich is gamma linolenic acid
(an intermediate for prost-
aglandins), and plants yielding
resins, paints and varnishes.

The institute also proposes
lo undertake energy forestry
involving broad-leaved, short-
duration, high-density trecs
such as poplars, willows and
alders. — PT1.

__l—“

crostructures can be produced
depcnding on the filler phase
morphology and concentration.

The filler may be intro-
duced as particles, colloidal
suspension, organometallic
solution, or a surface coating
reinforcement components
such as [ibers. Well established
thuc forming techniques can

applicd to the non-abrasive
systems, thus offering a broad
versalility of complex shaping
and machining. Full density
and low shrin (down to
zero) composite materials can
be achicved with this process,
including bulk components,

Flight

end of 1990,

Exemplary measurements
and trouble-shooting measures
could be carried out flight con-
trol systems at the commercial
airports Iin Hanover and
Hamburg. The results of this
project include an eflfective
new measuring method and an
eflicient measuring system,
which are now available for all
such “electromagnetic prob-
lem areas” and can be imple-
mented by the Bundesanstalt
fur Flugsicherung (Federal
Institute for Air Trafflic
Control).



