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could be made possible. gt
least theoretically, by introduc-
ing the conceplt of Time
Dilaton.

Before we come down to a
formal definition of time dila-
tlon it is worthwhile to have a
look at the (erms like
proper [rame of reference,

proper and improper time in-
terval. In relativity, proper

frame of reference is that
frame in which the observed

body is at rest. Suppose a pas-
senger in a train (travelling at

a comstant speed| is enjoying a
cup of coffee in the pantry car.
With respect to the train or
any other train travelling at the
same in the same diec-
tion on a parallel track. this
passenger is at rest. So any
train's frame of reference in
the above could be located as
proper. Now., proper time in-
terval is the interval recorded
by a clock attached to the body
observed. If the passenger
wishes to know the time inter-
val in finishing the cup of cof-
fee, he had:better rely on his
own clock or the train's clock
which is at rest with respect
to him.

Excepting these, any other
observer's recorded\ time ac-
cording to their respective
clocks would be different
times of the same event —
which can be termed as im-
proper times. Naturally we

e

make any difference, and that
could be seen in the formula
relating time dilation in any
book on Relativity.

It can be inferred from the

served body is four-fifths of
that of light then proper time
interval is three-fifths of im-
proper time interval, the eflect
becomes substantial.

years meanwhile according to
their earthly clock: Let's hope
he doesn't end up marrying his
girl friend’'s daughter then!

It is rather intriguing that
biological effects should show
up just as well as the instru-
menial clocks. But Einstein
has clearly implied this is in-
deed possible, His famous
“Twin Paradox” or the clock
paradox is part of the show. In
this Einstein specifically pre-
dicted that.

“If we placed a living organ-
ism in a box... one could ar-

range that the ism, after
any arbitrary lengthy flight.
could be returned to its origl-
nal in a scarcely altered
condition. while correspond-
ing organisms which had re-
mained in their original posi-
tions had already long sjnce
given way to new generations.
For the moving organism the
lengthy time of the journey
was a mere instant, provided
the motion took place with
approximately the speed of

light."

If we think the stationary
organism is a man and his
travelling twin, ther the
iravelling twin would find his
twin brother much more aged
upon returning home. The
disparity of their ages would
depend upon how close to the

rest (proper time Interval in-
deed). Now. a sample of muons
travelling at the speed of
0.994c¢ (c, speed of t) has
been observed to have a half-
life of 19.8 microsecond ac-

Having uh:l thus we can
turn around to yet more biz-
zare predictions than twin
paradox. As an extension to the

twin paradox , let's
su the tra l-in
travels at the speéd

actually no rhaterial IT
travel faster tlun but

keeping in view the tremen-
dous breakthroughs that are

being made in technology I
should be pardoned for this
exaggeration — he might as
well from the inex-
orable jaws of death. for his
clock would then simply stop
running. ,So let's not worry
folks! in case we want to live
long or may be forever!
Specially those who are too

desperate to enjoy the fruits of
youth longer might get things
in his or her way by just having
a space trip at some speed
close to that of light. Isn't it
then going to be a dream-

come-irue? Perhaps the days

are not far from this miracle to
happen:

Fuel Mixture of N. Fusion

CIENTISTS at Princeton

University used a new
fuel mixture to produce

the most powerful nuclear
fusion reaction ever achieved in
a laboratory, raising prospects
for abundant and cheap
electrical power in the future.
An experimental 15-meter-
high reactor at Princeton
Plasma Physics Laboratory in
Plainsboro, - New Jersey,

pro-
duced a world-record-sétting

burst of fusion energy equiva-
lent to three million watts of

power December 10.
the burst of energy

lasted only four seconds and

the reactor consumed about
as

t times as much ener
# }"EH“F‘H‘]E

hﬁ 3‘1!::““ reactor has

ok ﬂtpu-l:ruulputufth: lat-
esl nt was necarly

double the 1.7 million watts

produced two years ago by the

Joint Eu Torus, ‘or JET
in ﬁhin;‘:n England, the -

Princeton groups chief rival.

; 'ﬂ'mmw“ytnaciﬂar-
ing the goals of fusion power,"”
said Dale Meade, deputy direc-
Hrdﬂn!‘rhwclnnhhnramry

which is funded by the U S De- -

partment of Energy.

The Princeton resecarchers

achieved the latest milestone
firing up their test reactor wi

a fuel mixture that had never
before been used in such high
concentrations: a 50-50 mixture

of deuterfum, a heavy isotope of
hydrogen, and another hydro-
gen isotope called tritium, a
~ radioactive gas used in ther-
monuclear warheads. Most
previous research in fusion
power has used only deuterium.

mwwmﬂm

first ever fusion cxp-c.ri ment
using a plasma fuel containing
trittum two years ago. But the
tritium content in that experi-
ment made up only about 10
per cent of the deuterium-tri-
tium mixture. The 50-50 mix-
ture used at Princeton produced
far more power.

The Princeton group expects -

to increase the power of its re-
actor to 10 million walis over
the next nine months, an out-
put 100 million times higher
than early fusion reactors
achieved in the 19wOs. The re-
actor cant produce this level of
energy only in brief bursts, be-
cause it would take far too
much energy to keep the fusion

reaction going longer.

No lusion rcaclor has yet
eome close to producing more
power than il takes to run the

H all goes well during the
planned tests at Princeton, and
if Congress makes a long-term
cummllmt to continue fund-

fus‘on research, scientists
believe a commercial fusion
power p!mt could be operating
by the year 2035.

Although the Princeton test
reactor operatles in pulses that
last only seconds, a fusion
power plant would presumably
ignite fuel in a sustained fusion
reaction and produce far more
electric power than it con-
sumes.

'We ourselves may not lives
to see a commercial fusion reac-
tor in operation," Meade said.
"But we have a chance of leav-
ing fusion energy technology of
our grandchildren.”

Fusion, the same process
that powers the sun, i.l a reac-

tion in which the nuclei of hy-
drogen atcms are forced to
merge. The single protons from
each nucleus join to produce
helfum, with two protons in its
nucleus. The fusion rearrange-
ment releases one leftover neu-
tron and a great deal of energy
that eventually might be har-
nessed to produce electrical
poweTr.

A fusion reaction is the op-
posite of fission, which involves
breaking apart very heavy
atoms, such as uranium. Fis-
sion is the process used by cur-
rent nuclear powcr plants.

. Scientists have long hoped
that the fusion process, depend-
ing on an inexhaustible supply
of hydrogen atoms and creating
no hazardous waste,' could
eventually replace nuclear fis-

sion plants’ that produce large -

amounts of radioactive waste.

In the reactor used by the
Princeton group, known as the
Tokama Fusion Test Reactor,
the mixture of deuterium and
tritium gas is stripped of its
electrons by heat so that each

- atom acquires a positive electric

charge. In this form t'e gas is
called a plasma. Powerful inter-
locking magnetic fields are then

used ta confine and compress °

the electrically charced plasma
at high enough temperatures to
induce fusion.

The design of the doughnut-
shaped Tokamak was pioneered
during the 19508 by Russian
physicists Andrei Sakharov and

lgnr"‘l‘umm.

“The Princclon reactor cost
about $1,400 million to build,
and is allocaled about $110
millibn annually in the U S
hudgel for lusion research.

The Effects of Solar Ultraviolet
Radiation on the Eye

new Intermational Rese-

arch Programme on

Health, Solar UV Radia-
tion and Environmental Change
(INTERSUN) is under consid-
eration by the International

on Cancer (IARC), the
World Health Organpisation
(WHO) and the United Nations
Environmermrt Programme (UN-
EP). This tomes as a direct
consequence of the United
Nations Conference on
Environment and Development,
held last year in Brazil.

In Agenda 21, adopted in Rio
de Janeiro, it was s fically
recommended to "undertake, as
a matter of emergency, research
on the effects on human health
of the increasing ultraviolet ra-

diation reaching the earth's sur-

face as the consequence of de-

- pletion of the stratospheric

ozone layer”. :

There is already convincing
evidence that ultraviolet ‘radia-
tion is related to several types of
skin cancers, including the po-
tentially {atal gnelanoma. Sufli-
cient animal and human data
also exit to relate consistent UV
radiation exposure to increased
incidence of certain types of
cataract. In view of the fact that
half of the 35 million cases of
blindness in the world are due
to unoperated cataract, it is
important and urgent to verify
whether the sun, through its
ultraviolet radiation, is re-
sponsible for the blindness of
millions of people.

In order to develop a pro-
gramme of activities in this field
at the global level, a Consul-
tation on the effects of UV
radiation on the eye {s meeting
in Geneva from 30 August to 3

_rately

September 1903, It is jointly
organized by the two most
concerned WHO technical units:
the Unit for the Prevention of
Environmental Pollution, which
is part of the Division of
Environmental Health, and the

Programme f[or Prevention of

Blindness, which is part of the
Dtvision of Health Protection
and Promotion.

Internafional
collaborative study on
cataract

Specialists from twelve
countries are expected to review
scientific knowledge on the
effects of solar ultraviolet
radiation on the eye
particularly on the development
of cataract. Together with
participants from other United
Nations such as IARC,
UNEP and the World Metrol-
ogical Organization (WMO), they
will propose to launch an
international ecollaborative
study on the relationship be-
tween cataract and solar ra-
diation exposure. will also
try to identify ways to mobilize
the resources needed for these
research activities.

The main objectives of the
study will be to describe accu-
the relationship between
ground level solar ultraviolet ir-
radiance and incidence of
cataracts in defined popula-
tions, and to increase under-
standing of the relationship be-
tween personal risk of cataract
and constitutional sensitivity to
the sun and sun-related be-

haviour. THE W

" study shﬁuld give a clearer in-

-sight into this increasing prob-
lem. — WHO
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RITISH flyer. Barbara
Harmer, 39, who has
become the first
woman to pilot Concorde,.
‘pictured standing under the
nose of the supersonic civil
aircraft on the apron at
London's Heathrow Airport.
The British Airways {BA) pilot
from Bognor Regis. south-

ern England, recently flew
Concorde on a commercial

flight from London to New

York, after special training
for six months.

One of 40 female pilots with’ |

BA, she. was previously

flying long-haul DC10s.
Concorde, the product of

Anglo-French partnership,
is  the world's only
supersonic civilian airliner.

British Airways has seven in

operation providing flights

throughout the world. Their
ability to’cruise at twice the
speed of sound — faster
than some rifle bullets —
means it takes an average of
only three hours 25
minutes to fly the 3860
miles [5890 km) between
London and New York;
compared with nearly eight

_hours by subsonic aircraft.
—LPS

Bacteria to Clean

SING bacteria to clean up

oil spills can work, and

there are scientific ways
to measure its success, res-
earchers reported on Thur-
sday, says Reuter.

Oil-eating bacteria were
used - experimentally after the
1989 Exxon Valdez oil spill,
which dumped 11 million gal-
lons (50 million litres) of oil
into Pristine waters off Alaska,

It polluted more than 1,200
miles (2,000 km) of coastline

and killed thousands of birds
and marine mammals. !

The "Exxon oil company

| used what are called hinremc-

diation techniques to clean up
residue. The procedure in-

| volves adding fertilisers to en-

hance the growth of bacteria
that can naturally degrade
some of the toxic hydrocar-
bons in crude oil.

In a report in the science

‘journal nature, James Bragg of

the Exxon production research
company in Houston said his
team had found ways to mea-
sure how well the technique
worked.

"We démonstrate that mea-
suring chariges over time in
the oil composition relative to
a stable,  high-molecular-
weight hydrocarbon present in

_thi: oil whenr spilled allows

_den

Up Oil Spills

quantification of the rate and
extent of the oil biodegrada-
tion with high levels of statis-
tical confidence,” they wrote.
"For the Exxon Valdez oil,

~ we found that Hopane, a multi-

ring saturated hydrocarbon,
was not diodegraded and was a
good conserved standard.”

Between 44 and 99 per’
cent of hydrocarbons in the oil
were broken down, with re-
sults visible withln two weeks,
they said.

But they said there were
limitations to the new ap-
proach.

"Bioremediation is not
likely to be effective on exten-

sively degraded oil further, ad-
equate oxygen must be avail-

able, bioremediation within
anaerohic fine sediments such

as mud flats or marshes would
probably ‘be effective only at
- shallow ol

Richard Swannell of the
National Enwirenment Tech-
nology Centre at Harwell,
Central England, said the find-

'ummummcmmum

use of remedies,

"With the compelling evi-
now described (in this
study]. This technique for the
treatment of oil spills has fi-
nally come of age” he wrote in
a comunentary in nature.

|

{

The liftoff was delayed one

day because of high wind at the
launch site. The shuttle is

scheduled to spemd 13 days'

and 23 hours in orbit, just one
hour short of the shut-
tie flight ever, which was flown
by Columbia lagt October.
Columbia is carrying a spe-

cial structure called the US
Microgravity Payload, which
supports five experiments that
will study semiconductors and
the behavior and properties of
metals as they melt and re-so-
lidify. Another group of six ex-
periments. called the In-Space

Columbia's research mission is

a structure is stronger and
lighter and lasts longer and
weathers better, or we can

come back ullimately with

e

R T

The booster with Soyuz TM-9 spaceship in pre- -launch posi-
tion at the Baikonur cosmodrome, Kazkhstan on Februnrj

10, 1990.

Sl another experiment is
aimed at wunderstanding
something called the "critical

point phenomenen™ — a com-

' bination of circumstances that

enables certain fluids to exist

«elescience.”
searchers will be able to ana-
lyze their data and adjust their
experimenfs as necessary
during the mission te take
maximum of the
limited research time in orbit.
Columibia’'s cargo also in-
cludes 12 rats to be used to
study bone growth in space.
Each rat received a drug be-
fore the flight began designed
to stimulate bone growth.
Researchers want to see if the

helps prevent bones from
wﬁmﬂumw a
common,_ problem suffered by
ammmm

Introduction to Economic
and Efficient Machining

by Dr Mohammad Sayeedul Haq

HE traditional manufac-
“turing processes refér-
red to as machining are
used for production of goods.
In these processes, parts of
specified dimensions are
produced and finish by
removing chips (the excess
material) with cutting tools.
The pr s economy and the
profitability in metal removing
operations are primarily linked
inter alia to the following
factors:

The Workpiece
The physical., metallurgical,

| and other properties of the
workpiece should be garefully
studied and evaluated in order

to determine, among other
things. the type of machine
tools to be used including their
horsepower rating. For exam-
ple. the machining of an auto-
mobile cylinder block requires
relatively less machining
forces than that of a rugged
workpiece. Another important
area is the machimability of the
basic engineering materials.
Based on requirements,
machinability rate of plain
steel can be increased to more
than 600 sfm by adding pre-
scribed amount of lead and tel-
lurium with the steel. Free-
machining steels have high
machinability rate due to their
high sulphiir content.

The Cufting Tools -

The effectiveness of cutting .
tools, tool life, tool change
time, etc, have direct bearings
on the process economy. The
types of tool available in the
market; their holders, inserts,
and bits; pertinent assembly
devices and methods; etc. are
crucial to the proper selection
of cutting tools. The cormmer-
cially available tool bits, like
the throw-away type of high-
speed-steel tool bits used in
machining appligations have
considerably rediced machine
downtime and eliminated tool
reconditioning.

The techniques like
Optimization, High-Efficiency
Machining have been devel-

the

oped to achieve the highest
production and the lowest per
unit cost. These techniques
are based on mathematics.

The use of cutting angles
which can be positive or nega-

. tive should be decided on eco-

nomic parameters for satisfac-
tory production. For economi-
cal machining, cutting fluids

‘play an important role. The

need for quality cutting fluids
becomes more critical with
the increase in the metal re-
moval rate. The use of cutting
fluids capable of providing re-

quired cooling and lubrication
as well as controlling the
growth of bacteria should be
ensured for low cost metal
removing opé€rations.

Workpiece Holding_
Devices

To ensure the quality of a
product, the workpiece must
be held properly to withstand
the cutting forces during ma-
chining. The milling metheds
by which the cutting forces are
generaled. the nature and
magnitude of cutting forces,
etc, should be considered
while devising the holding
method. It should be noted.
here that down milling is

_ normally specified as cost sav-

ing method when require-
ments like better finishes,
close tolerances are crucial
The workpieces are generally
held by devices like pneumatic
vise, magnetic chuck, hy
draulic heolding devices, etc.
Electrostatic devices are used
when other: heolding tech-
niques are either more costly
or non usable.

The Machine Tool

The configuration of the
machine tool is dependent on
several factors and limitations
like job specification, cutting
tool, workpiece materials fix-
ture, economy, etc. A wide va-
riety of machine tools is avail-
able for various machining ap-
plications.

While selecting a machine
tool, the following considera-

tions should inter alia be given
to achieve
{i) the machine muﬂ-he
able to perform required job
B8 _ ;
(ii) the machine must be
able to other machin-

-cally

- ment

ing jobs without major modifi-

. cations. In this connection, it

may be mentioned that ma-
chine tool accessories give re-
quired flexibility to a large ex-
tent. |

The ‘development of ma-

" chining centre has brought

some distinctive advantages, to

' traditional manufacturing pro-

cess by improving its
tiveness relative to zero-
machining and other tech-

nigques.

Machine Tool Conirols

- Besides electric and me-
chanical controls, cybernation
ranks high in the list of con-
trol sophistication. Numeri--
Controlled Drill Press,
Numerically Controlled Mach-
ining Centre, Numerically
Control Turret Lathe, etc, are

machine tools equipped with
numerical controls (N/Cs). The

application of the N/C has
considerably reduced set up
Jime, change over time, and
the 'size of working-in-
progress inyentory; and en-
sured the required -level of
product quality. Ahother type
of control is photoelectric
control. The Photoelectric-
Controlled Band Saw Machine
uses an electrohydraulic servo

system.

Besides the above engineer-
ing considerations, the effi-
cient machining is also a
Human Resources Manage-
(HRM) concern. The
proper balancing of man-
machine requirements and the
effective management of hu-
man resources in relevant or-
ganizations are vital for obtain-
ing the overall efficiency in
machinipg. Closely related to
this are the organization's cul-
tural context and the chal-
lenges of the working envi-
ronment



