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S s. Today there are

about 28 satellites above the
United States
October, 1945, a gifted sci-
ence-fiction writer and math-
ematician proposed
extraordinary tdea that if a
stationery satellite could be
used high above the equator, it
could television and
other communication

across the world.

ur C Clarke was the
first man to realize that be-

cause a satellite’s speed varies

with it's distance from the

wurth. a m&tﬂ\” orbit is

ssible exactly 22,300
mﬂﬂl;mtlly above the equa-
tor. He argued that if it's orbit
could be matched with the ro-
tation of the carth, the satellite
would appear to remain fixed
Eynm particular spot in the

The concept revealed the
fact that a single satellite lo-
cated above the United States
could effectively replace thou-
sands of local transmitting fa-
cilities at a fraction of their
ocosl.

In 1957, the Soviets lau-
nched the Sputnik, the worlds
first artificial satellite. Altho-
ugh it could only transmit a
simple radio beacon, it's sue-
cessful flight had implications
that challenged the rest of the
world, to develop advanced
technology necessary for the
exploration of space.

Several additional develop-
ments were necessary in order
o make satellite communica-
tion possible. Photovoltaic cells
enabled these remote relay
stations to generate their own
electricity from the sun, pro-
viding the satellite with reli-
able operating power,

The lovention of the tran-
sistor, and then the integrated
circuits (IC's), allowed techni-
cians to miniaturize all the
components, so that a rela-
tUvely small and light-weight
ackage could be launched

h into orbiL

In 1962, the United States
launched the Telstar, the
world's first satellite used for
television programmes. Beca-
use satellite launching tech-
niques were still in their
infancy, the Telstar could not
be put into a geostationary or-
bit. It's elliptical orbit had to
be tracked ground stations
and it was only overhead dur-
ing a portion of each day.
the Early

in 1968, Bird
satellite became operational as

BDD"I" armour for warriors
started with turtle skis
gave way Lo fron rings
and now to the marvel of the
20th century —

Introduction of rl:ﬂ:nt plas-
tie technologies is specially
relevant to India where the
army and paramilitary forces
are combating terrorism.

The first body armours in
Europe were worn by the
horsemen of Charlemagne in
the 8th century AD. Earlier
they used shiclds made of tur-
tle skin or bronze.

Chainmail — armours of in-
terlaced rings or overlapping
plates — came much later.
Chainmail was made f{rom
rings of iron wire riveted or
welded together and shaped to
cover the arms, feet and head.
‘I'hz:;d the twin advantages
of lity and strength.

By the 14th century, plate
armour, originally a reinforce-
ment for chainmail, was be-
ginning to take its place. The
shield was also in use by in-
fantry soldiers.

Much of the credit for in-
venting body armours made
gut of glass fibres and syn-
thetic materials gocs to the re-
scarch wing of the American
armed forces. During World
War | British soldicrs, much to
their surprise, had discovered

t a thin r of natural silk
e t mllﬂutop low-veloc-

sharpnels from hand

The body armour made of
plastics followed the fnvention
of fibre glass and nylon. When
Du-Pont Chemists invented ny-
lon in 1935, it was found to be
considerably stronger than
silk. Nylon fabrics could be
made four to five' times
stronger than steel, but much
lighter, and nylon jackets used
{n World War Il arc reported to
have saved nearly 50 per cent
of casualties among the Allies,

Doron and nylon were the
materials favoured by the
American armed forces. Doron,
named in honour of Col Doriot
of the US Army, consisted of
] s of fibre glass fllaments

ich were laminated (bonded ~

together with resins under
high pressure} to form a thin
sheet.

' Tests demonstrated that a
3-mm-thick sheet of doren
could stop and partially flatten
a bullet coming from a distant
- . Without ann armour the
skin could be pierced by a
*-I'wd Bul no harm results

if the impact is spread over a

alone. In

the

 tuted the bulk of the
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the world's first commercial
tationary satellite. It re-
telephone calls, telex,
facsimile, news and other tele-
vision programmes from one
side of the Atlantic to the
other. It could carry 240 tele-
phone conversations and one
television channel at a time.
First Canada and then the
US and other countries con-
structed their own domestic
satellite systems. America's
first domestic communication
satellite. Western Union's
Westar 1, operation in
1974. Early TV use of Westar |
was fairly sporadic; telephone
and data transmission consti-
traflic

RCA Communications fol-
lowed Western Unfon with the
successful launch of it's first
satellite for domestic use in
1975. Each new satellite had
greater capabilities,
our ideas of the technically
possible and by mid 1985,
there were 25 geostationary
satellites over North America.

The average cost of a satel-
lite including the launching
rocket involves expenses as
high as US$ 200 million. Each
satellite has 24 or more
transponders in operation,
each capable of transmitting
one television signal or thou-
sands of simultaneous tele-

honic conversations. Most
rng distance calls are now
routed via satellites. Many
transponders can handle radio
network, teletext news, com-
puter information service and
other data transmission.

Satellite transponders op-
erate on [requencies high
above those used by the regu-
lar television channels. Since
these super high frequencies
are not affected by adverse
weather condition or sunspol
activity, satellites offer an ex-
tremely reliable communica-
tion eoverage 24 hours a day.
frequencies of
several Giga Hertz: {(a Hertz
(Hz), is referred to as the
number of waves per sccond of
a given signal. 1 Mega Hertz
(MHz), is equivalent to 1 mil-
lion cyecles per second (cps )
and | Giga Hertz (GHz), is a
billion cps

Operating at frequencies of
several Giga Hertz, satellite
transponders relay their mi-
crowave signal via two distinct
communication bands. At pre-
sent time most television ser-
vices are utilizing the range of
frequencies from 3.7 GHz to
4.2 Gliz, mmnmnly kmwn as

the "C” band

A new gemrnunn ol satel-
lites have recently n oper-
ating within a higher f(re-
quency spectrum ranging from
11.7 GHz to 12.2 GHz. This
spectrum is referred to as the
"Ku” band.

A satellite transmits the TV
signals in a particular shape
called a footprint. Footprints
are the area to which a satel-
lite beams it's signals. Each
satellite has it's own character-
istic footprint, with the signal
stro at the centre and
diminishing outward f[rom
there. Those who live on the
centrc ol the [oolprint of a

by Ejaz Hossain

video conlferencing,

AslaSat's footprint covers
China, Korea, India, Pakistan,
Bangladesh, Thailand, Hong
Kong and the area in between.
AsiaSal | has three footprints,
over China and surrounding
countries, over Thailand and
also over Pakistan. Concent-
rating the AsiaSat 1 beam in
this way, it will be able to
provide signals of higher
power levels. Therefore the
associated ground stations can
be cheaper. Smaller and more
rapidly deployed, making re-
ception less cexpensive and
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In Hul age of advanced communication satellite phya a stellar mh!.

certain satellite can reccive
the signals on a relatively

smaller dish antenna, than
those living on the edges.

. The “Asia Sat 1”
The AsiaSat 1, launched
into a geostationary orbit
22,300 miles above the equa-
tor in the region of 105 to 122
degrees East longitude, has all
it's 24 transponders operating
in the C band; (3.7 to 4.2
GHz). It provides satellite ca-

pacity for high-quality, teleco-

mmumnaications services incl-
uding telephone, telex, fac-
simile, high-speed dala,
teleﬂ:lun. broadcasting and

by G V Joshi

sufficiently large area and thal
is what doron plates did. They
offered cnough resistance to
absorb the energy ol these
missiles so that they spent
themselves at the point of im-
pact.

A 12-ply spot laminated
basket-weave nylon presented
a less rigid surface and entan-
gled the missiles in a mesh of
strong nylon [ibres, cach of

lon. Their search led them to
tamper with the molecular
structure of nylon which is
cssentially a polymer. The
found that the pélymer units -
could be stiffened with the ad-
dition of one or more aromatic
groups or molecules of ben-
ZCNC,

The ' rescarch  resulted in
the invention of Kevlar by Drs
Stephanic Kwolek and lerbert

The body armour made of plastics followed the
invention of fibre glass and nylon. When Du-Pont
Chemists invented nylon in 19385, it was _found to

be considerably s

could be made four to fi

than silk. Nylon fabrics
ve times stronger than

steel, but much lighter, and nylon jackets used in

World War II are

per cent of casualties among the Allies.

which contributed its bit to-
wards total resistance that
smothered the velocity of
these flying objects.

The first tests on humans
were carried out two doc-
tors; Webster and Corey ol the
US Army, using a 45-calibre
pistol. ‘Webster’ fired it from a
distance of six metres on
Corey's hand covered with a
doron or nylon glove. Corey
experienced no injury or dis-
comfort. Another test with a
Hfe t confirmed its utility.

Alter the end of World War
{I, body armour research was
resumed in 1947, It was
proved beyond doubt that a 3-
mm-doron and 12-ply nylen
could stop most fragments

_from grenades.

In the summer of 1951, a

new body afm vest combining
overlapping curved doron

plates with flexible pads of 12-

. ply basket-weave nylon was

perfected. It could stop a .45-
calibre or submachine gun

bullet from a moderate
distance, all the ts of a
hand al one metre, 76

per cent of 81-mm mortar at
three metres and the [ull
thrust of a bayonet. In the

Korean ,War,
American soldiers wore vests

made of nylon or doron.

These armours, however,

did have their Hmitations. '

They could not stop a direct
close range hit from a rifle or
machine gun and would not
hold off all shell fragments.
Chemists were on the look-
out for a new plastic of |
. weight but with better ballf
resistance than doron and ny-

frontline ,

to have saved nearly 50

—
blades at the DuPont research
laboratories. The process s a
closely guarded sceret. The
aromatic polymers, called
aramid by DuPong, could nol
be melted and spun into fibres.
* The next breakthrough
came in 1965 when Dr,
Kwolek feund a solvent that
dissolved Kevlar. Spun into [i-
bre. it was stiffer than glass
and very hard to cut even with
a pair of scissors. The solvent
is another DuPont secret.
Kevlar was originally devel-
oped to replace steel cord
used in making belted stecl
radial tyres. In 197], a lawyer
suggested that it might make
an excellent body armour.
Samples of vests were made
and in a trial, 100 goats
dresscd in Kevlar vest were
shot with .22 and .38 calibrc
pistols. ‘Only "one of the goats
suflered a broken rib, but all of

- them - were alive after the tesl.

Army rescarchers wére
surprised to find that so light
and pliable a plastic can halt a
streaking plece of /lead in a
bullet. Kevlar revolutionised
the science of making armours
for soldiers as well as
dignitaries.

Keviar does not char until
aboul 425 degrees Celsius and
can withstand brief contacts
with materials as hot as 760
degrees Celsius, which makes
it an ideal substitute for as-
bestos, a material considered
dangerous as it causes lung
discases. Kevlar is so light and

flexible that it can be sewn,

even into ordinary clothes. One
can buy a eomplete line of bul-
let-proof clothes conforming

cations giant,

more convenienl lor viewers.
The satellite serving Asia
mosl, called the "AsiaSat 1" is
owned by a consortium, con-
sisting nl' Cable & Wircless
plc, the worldwide communi-
China Intern-
ational Trust & Investment

Corporation, DBeijing's state-
owned

investment corpo-
ration, and Hutchison Wahm-
poa Limited, one of Hong
Kong's largest and most

profitable corporations.

e consortium provides

the f[inancial strength and
technical expertise required

for a successful satellite ven-
« ture. The consortium partners

Body Armour Goes Plastic

to the latest fashions in Lhe
United States. The price, how-
cver, depends upon the de-
sired protection. Even vests
plated with gold have been

ordered by somie dignitaries.

Multi-layered structures ol
Kevlar clothing help distributc
and dissipate the energy in a
speeding bullet. Even then a
person using them will fecl the
impact. The experience is
something like being hit with a
blunt hammer.

Keviar bullet-proof. vests
worn by the US police weigh
about 1.5 kg. The vests meant
for soldiers and guards al-
tached to VIPs are supcrior lo
thesc. They can stop ecven a
high-velocity rifle bullet. Even
lencers use them.

Keviar is also used in mak-
ing sccurity blankets for defus-
ing bombs. A Kevlar blanket
thrown over a bomb can
smother it and prevent splin-
ters and sharpnels from flying
in the air in all dircetions.

Plastic technologists have

come out with another malte-

rial that is 10 times stronger
than steel and 35 Llimes
stronger than Kevlar.

" With the liberalised eco--
nomic policy, il is time some
Indian businessman puts up a
factory to manufacture Kevlar
and Spectra with appropriate
collaboration. There is an as-
surcd market for the army and
paramilitary forces [ighting
Itrruﬂum
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coal, oil

arc committed to providing
high-quality satellite commu-
nications and support to cus-
tomers far into the future.

In 1984, a satellite known
as the Westar V] was launched
by a space shuttle, but the
third stage rockel motor fafled
to dcoliver it into the correct
orbit. As a result the satellite
was noever used.

A special US Space Shuttle
mission retrieved the unused
satellite one year later and It
was returned to it's manufac-
turer, HHughes Aircraft, for in-
spection. It was found o be in

cxcellent condition and fully
capable of carrying out the

communication tasks for
which it was originally de-
signed.

The same satellite has been
modified by the consortium
and relaunched, by China's
Long March 3 rocket, in carly
1990, as "AsiaSat 1,” Asia's
lirst domestic communication
salellite. During the modifica-
lion schiedule, several chan
were made to the satellite
that increased it's life to ten
years. The AstaSaf 1 consor-
tium is already planning other
satellites o [ollow AsiaSat 1,
which will eénsure uninter-

:Lm;h the
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The TVRO System

Star TV's or rather the
AsiaSat’'s footprint covers a re-
glon from Egypt in the west to
Japan in the East and from CIS
(Russia) in the neorth to
Indonesia in the south .

People in the border-
line men above are un-
der the Star TV foetprint and
can enjoy all the five channels
merely by installing a dish an-
tenna. signals are floating
free in the air waiting to be
received, no subscriptions are
char and nome of the
b ts are scrambied.

The Television Receive only
System, abbreviated as the
TVRO s intended for use by a
single household. This system
consists of a satellite dish an-
lenna, the feedhorn, the LNB,
the satellite receiver and a
substantial amount of good
quality co-axial cable to con-
nect the LNB to the receiver.
it is an ideal system allowing

individuals te explore the
galaxies, at the of a but-
ton, sitting in their living

roam. .

The most visible part of the
reception system is of course
the dish. nted over the
face of the dish is the feed-
horn. The concave dish acts as
a mirror and reflects the col-
lected satellite signals up to
the feedhorn, which passes
them to a small rectangular
box called a Low Noise Block
downconverter, commonly
known as the LNB. |

Despite it's complex name,
the LNB performs a simple
task. It electronically converts
the high frequency of the raw
satellite signals to a lower fre-
quency enabling them to be
processed further as they
travel along the chain.

Alter travelling through the
LNB, the signals move down a
cable to a satellite receiver,
which is the heart of the re-
ception process. The receiver
strips down any radio interfer-
ence in the signdls arriving
from the LNB, then amplifies
them to be powerful enough
to produce an image on a TV

The SMATV |
The.,, Satellite Master
Antenna Television Sysiem
(SMATV), is probably the most
widely used system around the
world. It is an ideal way to
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share the reception of one
master dish antenna armong
many subscribers. People living
in big apartment complex or in
the same locality can econ-
tribute to set up a central con-
trol room through which the
lr.ll could be carried out to

the subscribers via normal
co-axial cables. .

If the reception is shared
from a normal TVRO system.
then the choices of the sub-

independent choice on
desired channel.

The cable thdl comes frem
is connected to a
Power Divider which gives out
four outputs. Four satellite re-
ceivers are connected to all
these outputs. Each receiver is
tuned to a different pro-
gramme and their output sig-
nals are run through four
Channcl Modulators.

The output of the modula-
tors is connected o a Video
Mixer. This Mixer mixes the
different [ together
ao thet all the ropeuneior ctw
be carried out through one
single co-axial cable.
Depending on the number of
TV sets in use and the length
of the cable additional Line
Amplifiers or Power Am
may be installed to give
signal strength to each

Unlike. the TVRO system,
where the TV sct is tuned to
one particular fr and
different channels are ¢
on the receiver to view dilfer-
ent programmes, the SMATV
subscriber has to change the
TV channels on his own TV sct
to tune different programmes.,

Consumers of the dish an-
tenna should make sure that
their installers are experi-
enced and conduct an initial
survey of the site prior to in-
stallation. Satellite signals are
microwaves that exhibit most
of the characteristics of light,
except visibility. Like wvisible
light, they travel in a straight
path along the line of sight.

Since all geostationary
satellites are stationed above
jthe aqunnm and as we wish to
receive them I[rom ‘the
nerthern:  hemi
antennas should have an
unobstructed view of the
southcrn sky. Consumers

. OUE. i

Satellites Open-up New Horizon for the Common Man

ATELLITES were firm
into use in the mid

should ensure that there are
no tall bulldings, trees, power

poles, or other substantial
obstacles to prevent the
signals from reaching the dish.
Future construction plans of
neighbours should alse - be
scriously considered.

Consumers should [first
make sure that the satellite
receivers being supplied is
compatible o the PANDA 1|
system, irrespective of the
make, origin, looks, or other
features. Hong Kong's Star TV
is broadcasting their pro-
grammes on the PANDA | sys-
tem and le trying to tune
these signals with a non
PANDA | compatible set will
never get a proper stereo re-
ception even i their recefver
is stereo.

Prices of satellite recetvers
vary on the features being of-
lered. Consumers should order
according to their require-
ments. Among the many fea-
tures, the are vital:

1) With or without pelar-
izer. '

2) With or without posi-
toner.

3] Remote untﬁlhl H
manual tuned.

4) PANDA 1|

5) Audio mode in Stereo -r '
Mono,

6) Country of origin.

7) Warrantee being offered
by the importers should in-
clude free of ary

nrnﬂrinhllﬂnhﬂ-p_

8) The m:clvtr dish and
the LNB should be designed to
receive the C-Band. Most
equ nts available in Dhaka
are for dual band fre-
quencieés, but consumers
should not go for an expensive
system unless they are inter-
ested in the Ku band also.

(9) Most importers ask for
an advance payment and con-
sumers have to wait for a
month or so to receive their
equipiment. It is always advis-
able to buy from agencies who
are in a position to deliver
from ready stock.

This paper is the result of
data collection from many dif-
ferent books, periodicals and
magazines. (most of them pub-
lished before 1986). It is very
difficult to obtain latest infor-

The writer deals in oM™
munication gadgets.

‘Tapping Sunlight Could Offset the
Energy Crunch

by David Spark

ELP developing countr-
H fes use solar encergy and

do not try to pul arbi-
trary limits on their use of
carbon-cmitting lucls such as
coal and oil, advises cconomist
Dennis Anderson in a new
book published by the Overscas
Development  Institute in
London.

Andcerson points oul that
the Third World is on the
threshold of a dramatiec in-
crease in its use of commercial
cnergy. In 1989 it used the
equivalent of 2,110 million
tons of oil.

By the ycar 2020 he cx-
peets this [igure to have more
than trebled and to rep |
more than halfl of the world's
cniergy use. This is because
poor people greatly increase
their use of fuel as they grow

'richer or move into citics und

incdustrial work. :
" In the immediate future,
and gas will mect
most of the growing demand.
It is pointless to pay countries
to restrict their use, even
though they emit carbon and
contribute to global warming.
'I'hird World, countries face

many ~ other envirunmental-

problems such as unsale water,
urban congestion, industrial
pollution, deforestation and
soil crosion, for which they
require Western aid and ex-

Science Brief

Hybrid Wastewater

Treatment Method
Developed
new wastewater treatment
A technique is ready for full-
scale introduction into (n-
ternational markets, the jour-
nal Chemical and Engineering
News reports, quoting Roy
Larson, chief executive officer
of a US company that devel-
oped it.

The hybrid process f[rom
Minneapolis based Separation
amics International em-
P cylindrical modules con-
taining hollow fibres of the
company's Extran membrane
- s extruded from natural
rl:gen:rlted cellulose by a
rclrlp process and having
l:o ow m:ntm with diametres
of 400 micrometres and wall
thicknesses of 30 microme-

tres.

They are teamed with
commercially available nanofil-
tration membranes and acti-
vated carbon filters. Following
removal of coarse suspended
solids, waste water is passed
through Extran modules to
remove esgentially all insoluble
hydrocarbons as well as a por-
tion of the soluble ones.

Nanofifltration membranes
remove the majority of what
soluble hydrocarbons are left,
and activated carbon takes out
virtually all remaining soluble
hydrocarbons. The initial mar-
ket seen by Separation
Dynamics includes tank water
bottoms, oily wastewaters
contaminated with polychlori-
nated byphenyls, and offshore
— tzrnduced water associated

ofl and gas production.

resent

poriise,

[But Anderson argues that it
makes sense to invest aid
money in promoting the use of
cnergy from the sun in the

down a long way and will come -

down further, especially when
solar power {s morc widely
u:.:.d tHe also thinks the pam:ls
lhnt mw:rt uuanht fnto Llec

lBiomass can be turned into
gas and this can be used to
generate power. It can also be
turned into liquid [uel]
although this will be more ex-
pensive than ofl fuels. Growing
biomass absorbs the carbon

Renewable energy: it is cheap and abundant

'I"htrrl WurH 1her¢.h}r eventu-
ally cutting the use of carbon
fucls.

Anderson, now working for
the World Bank, points out
that it is the accumulation of
carbon in the stratosphere that
is belicved to cause global
warming, not the amount
emitted in any given year.

He calculates that. from
the year 2020, solar-generated
electricity could be chcaper in
the Third world than that gen-
erated by ofl and coal.

Solar electricity is coming
intn tncrcnling use for tele-

systems, waler pumps

and vi ? Hghting. However,
double the area of

ml'.nr panels in order to dou-
blet hc output of electricity; so
solar power is expensive for
larger tasks,

But Andersgon argues that
solar costs have already come

L~
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weothermal

tricity will become more efli-
cient.

Sunlight
developing- eountries have a
great

ower takes l:as space than

E}rdru -eleetricity, and that
space can be desert or of no
agricultural use.

Aid, suggests Anderson,
could be channeled to promote
the uses of solar power and to
finance some power stations
and more rusearch. He also
says that a Lax on carbon fuels
would be an casy way (o raise

revenue. In addition, it would

encourage private investment
in alternative sources of en-
crgy.
The other alternative he

- recommends is biomass -—

economist’s jargom for trees,

bushés and plants. It is the

bul roven alternative, he
r coal and ofl.

is something the.

cal of. Generating solar ,

¢milted when the “previous
biomass was burnced. so therc
is no addition to the carbon in
the stratosphere.

Moreover, blomass has the
advantage over solar power
that it can be stored: you do
not burn it il you do net need.
to. Its disadvantage is thal i
necds land to grow on.

erson calculates that it
would take up to 76 rs for
solar power and biomass to
lake over from’ coal and oil on
a large scale.

[lut carbon-absarptien

would be a uselul advaniage of
growing trees for the other

purposes of timber, controlling
soil-croston, and landsecape-
improvement. He alse recom-

mends thal a hrr
of aid lhnuls

forestation.
-unml-i_-



