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> mi ductor
ted Samicon
LOPET ; ‘
2™ ine devices which have

U ar i cdent  years
‘f‘:\\.\*r‘cd m

:‘c‘: 4 ling theif 3Pphcat,|ons
¥ e "7 pigh-capacity memo-
"{,»! o hm,\;“d-sta‘e televisions.

¢ o .

» nd e  devices (c.c.d.s.)

ﬁ‘rp._goul’td in a silicon chip
.~gte

(:’fxmcf’ainly the same planar

’l;,\»mg . gs IS used for metal-

3 V¢ .

", :D.;;,nﬂ‘og“. onductor (m.o.s.) intre-

mic
5 {’.‘"" P -y h “} 7,
oY circuit. Here, owever,

;,:',,t' rofmation is represented by
= ity of electric charge rather
Jﬂ(,l éurrent or voltage signals.
t::1.,<;t1zmisrl‘l by which this
9 'is transferred through the
"””.“e guctor is known as charge-
}gm.cc-\n An array of contrel
con?! > each of which is like

Odess . .
 oleot? of a metal-oxide-semicon-

-

b e £31€

..ﬂletir n—ansistOr (m.o.s.t.) takes

' Jt in the storage and transfer
ar

¢ jectric charge, usually electrons.
{ off , plying voltages in sequence
: ?j;i 'control electrodes, the in-
formation in the forms of electric
charge ©anl be transferred' (as
explained below) along the silicon
- qrface.  There are two  types

 of c.c.d.surface channel type and®

- puried-channel type. In the for-
mer, storage and transfer take
place at the silicon surface._ In
the latter, the doping of the silicon
substrate is altered so that storage
and transfer take place in the bulk
. silicon just beneath the surface.

We shall explain the storage
- and transfer of the charge with
. reference to the surface channe
ecd. using  3-phase  voltages.
Here the  single-crystal silicon
substrate material is covered by
2 f:ontinnous layer of silicon-
-~ dioxide dielectric (ref.  Electronics
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Charge—Coupled
Semiconductor Devices

and power, the journal of the
Institution of Electrical Engneers,
London, February, 1975) ©Om
this layer lies a linear array of
control electrodes with very small
distances between them (as shown
in Fig. 1). The signal charge
resides in the depletion regon
under an electrode and is known
as a charge packet. In delay line
and memory type devices, the
charge packet is introduced by
applying a suitable voltage to a
p-n junction at the input, while
in the optical-imaging type (solid-
state television), charge-packets
are introduced by the production
of electron-hole pairs when light
falls onthe silicon substrate.

When positive potential s
applied toan electrcce, the Fosk
tively charged majority carriers
(i.e., the holes) are repelled
in the p-type silicon away from
the neighbourhood of the elec-
trode resulting in a depletion re-
gion or potential well. TFhe
electrons (i.e., the charge-packet)
can easily remain stored im this
region. They are localised at the
interface between the silicon and
the silicon-dioxide becauvse the
potential for electrous in a mini-
mum at this point. Hence sur-
face-channel working takes place.

Electrodes a,, a,, ag, form a
triplet and there are many such
triplets in an array. Now, suppose
the charge packet is under the
electrode ag. Under this condi-
tion, the polentials of a; and ag
will be at the resting potential
+Vo, while that of ag 18 raised

to a higher potential +Ve.

Next
electrode

ag is pulsed be -+ve.

This produces a deplection region »

n1ln



under a, which couples with that
under ay boecause ag and ag are
very ncar to cach other. As a
resaft, the charge begins to move
from under a, to under ag. The
voltage on ag is then slowly
reducad (o the resting potential Vo.
The slow reduction is duc to the
fact that the clectrons require a
finite time to diffuse across the
width of the electrode. The elec-
trode a; has to be kept at the
potential Vo throughout
to prevent the back-
electrons. Thus, a
triplet is required to store and
transfer one charge packet and
is generally called an element of
the ¢.c.d. The clectrodes a;, ag and
ag of a triplet are connected in
sequsnce to the 3-phase drivingline
voltages  which constitute the

lower
this process
flow of the

Thus, conti-
nwng the clocking seqv;w:;
the charge packe! can move Iro
under ag to under the next 23,
then to under next as and sO
on, ultimately reaching the output
ofv the array. There may be.a
charge packet under ecvery tl31rd
electrode of an array and applica-
tion of the drive pluses make

clocking sequehce:

the charge packcts to move simul-
taneously.

The maximum amount of

d under a

signal charge Q store
control  electrode (and subse-

quently transferred along c.c.d.)
given by

Q=kCV......(1)
Where, C =Total oxide capacitance
of control electrode.
and V=swing of voltage on the
control electrode.

is

The charge under the .,
electrode consists  of m,“ﬁ‘
charge( which are MIBOTI Yt gy,
Cbzf?)m kphtm hm {_.,,.‘
Generally, the mmnonty '
charge 18 2 fraction k of e
total charge. k is am“w;
0.5 for wsual mm":hln;ﬂ
ccds. At a given clock rate,
the output mean signal Current
may be obtained fromixgﬁ?md
for a typical ccd. at a ciogy
rate of 1 MHz would be abogy
0.5 micro-ampere.

For m phases and for cleck
frequency fo, the power disipa.
ted during charge transfer i

P=m fo VQ... (2), "-Q charg
falls through a potential drop V.
The typical powers cissipated 1
of the few micro-watts. However,

l
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“Taput Voltage

It

Power dissipation in the generation
of the drive pluses also has to
b taken into account.

s"uljf)\ikf, charge .transfer is ob-
" ‘Fd by the existence of cha.rge'
an;’p‘ﬂg states in the bulk silicon
e o tl}e interface of silicon
il dioxide, and all charge of
: arge packet can not be

" Phe Accian )

N 4

8 17
T2cb)

F2
transferred during finite transfer
time. A fraction -of each charge
packet is left behind at each trans-
fer and appears at the output at a
later time. The remaining fraction
of the charge packet transfered
correctly  per transfer is known

as the transfer efficiency 1- Af'ter
n transfer, a charge Qn remains

under the nth elecirode.
Qn is given by
n n
Qn=Qon =Qo (1-€) = Qo (I—
n6)...(3)
where, Qo =initial charge, € =
Transfer incfficiency = 1-1......(4)

To avoide dispersion and distor-
tion of signal, n@ is generally kept

w3u



to a value less than about 0.1 for
typical c.c.d.s. The higher the
clock frequency the higher is @
due to the finite time reugired by
the eclectrons. to move across the
width of the control electrode.
Thus, there is a limitation on the
speed of working of the device.

It is to be noted that as in any

other  semiconductor, here also
thermal production of electron-
hole pairs goes on. As a result
the depletion region becomes
slowly filled with the minority
carriers (electrons) masking the
stored information. This sets

a limit to the total delay time
which can be achieved by c.c.d.
A delay time upto 103 millisecond
éan be obtained.

In the surface-channel devices,
interface states react with the
desired signal due to their deficit
of charges & contribute to transfer
inefficiency this reduced by
passing a constant back-ground
charge known as “fat z:ro” (gene-
rally about 10-25% of the total
well capacity) through the array.
Some interface states still react
due to edge effects, and it is hard,
to> g:t transfer inefficiency less
than 10—4. Maximum spseds are
in the region of 10 MHz.

In buried-channel  devices,
suitable doping is done over a
small region adjacent to the sur-
face by polarity opposite to the
substrate. This shifts the poten-
tial minimam for minority carriers
from the surface toa place within

is

the impurity layer. Thus in
buried channel devices, charge
transfer occurs in the bulk of

silicon and there is no contact of

141

. ; inter-
i riers with the ,
the signal car i

face. Consequently, there

i ce
almost no chance of mtcrif:“
states  trapping signal cz;rr m'
and it is easy to get transier

efficiency of the order of 10—4 to

10-5. The speed of charge trans-
fer is also increased because the
path of the carriers is now f'urt.her
from the electrodes and the fring-

ing-ficlds have more effects on

the carriers.

Delay line operation— The
mechanism of charge transfer indi-
cates that a c.c.d.is inherently
suitable for acting asa delay line.
A signal applied on its input diode
will appear at its output 1n sam-
pled form after an interval of time
taken by the chargepackets to be
transferred through the complete
array. By setting the mean poten-
tial of input diode and the clock
potential at appropriate levels,
charge packets are automatically
produced at theinput whose magni-
tudes are proportional to the ampli-
tude samples of the input wave-
form. The output signal is a
delayed pulse-amplitude-modulated
form of the input signal. [Figs.2
(a) ‘& 2 (b)l. The inpute wave-
form can be reproduced after
filtering. If the frequency of the
clock driver be fh, then from
sampling theory, the maximum
bandwidth of the signal sampled
at the input is fh/2. The output
may, therefore, be passed through
a low-pass filter of bandwidth fn/2
anq then the output current spikes
which are at frequeny fh will
be smoothed out and reproduce
a delayed version of the input

waveform. As the time required

Il Assam Engineering College Mag

for a charge sample to m
an eclement of the 3fray0“
ting of threc elcctmd“’ “’N
the total delay immduc " I,
and can be varied py i >Ny
fh. Also, delay x band,,d'"“’“‘

N .y
[2xN/fn ="5. Ac.cd delg, . " 4
has low noise content. e 1
rity and dynamic rapp, e
and is being used a5 aud‘,om '
video  (television) delay
It is also finding applic
radars and sonars,
being contemplated
puts from ac.cd. for use g 4
transversal  filter. In y;
it will .be complementary ¢, su;
acoustic-wave device.
Digital  operation—Tqe big
states ‘0’ and ‘1’ are Tepre; ,
in a c.cd. respectively py
storage of zero charge and‘m“_‘:
mum charge under a giyey clec.
trode. Thus, each elemep; of .
c.c.d. can store one bit of inform,.
tion. Chagers are introduceq inte
the array by simultaneously pulsing |
the input diode and the first con- 1
trol electrode of the element of |
the array. There will be a 1
charge packet if the input dioge
is not pulsed. As in the analogw |
operation, the charge packets mov
to the output and appear as smal
current pulses. Taus, the cod |
may act as a digital delay line or |
a serially accessed memory. T -
accompanying noise may be effec
tively reduced by using om-<chp
amplifier.

gnhagd h

Mh,n‘ :
It i

(ap ot

Regenerators  for c.cd

memory—We would like to ued
long c.c.d. to give it a high it
rage capacity, but then we would
run the risk of masking the

azind | |



Jue 10 the effects of
U i ciency - However , for
; ,-um\ so long as appro-
qre maintained for

lxl‘ O i

l."f'v'" ‘ .
e " sates, the information
anmcl- In c.c.d., regenc-
“msdr‘mns can be used tore-
M per levels of the binary
- .‘fiodically along thearray.
= :ncrator circuit isa thre-
s (%" p using m.o.s. transis-
the chip of c.c.d. Regene-
may be used at intervals

g 3"' clements. Thus, it is
i -’blc (o design an array of
yoss! >ments With arrangements
. -.‘_ilg charge packets back-
and fowards across the
. and to detect and regene-
wfﬂithc gata at the end of each
::. Large serial c.c.d. memories
Qith 16300 memory elements
are available as compared to 4000
pemory clements obtainable with
ordinary transistor technology.
C.c.d. msmory can compare with
(he magaetic disc type memory
with the addcd advantage that
here are no moving parts.

It is to bz m:ntioned that
ecently the technique of on-chip
maltiplexing using serial-parallel-

|0‘ Sw“
e s on

;mf s

5 move

Swedish Tv. which
spread throughout

DO you Know e« o o

Ten thousand television

serial array has enable to obtain

high-capacity analogue or digital
serial memory. The

arrangement
however, requires the gencraticn
of complex drive  waveforms.

Optical operation—Light from the
object to be clevised is focussed
on the front face of the c.c.d.
Then clectron-hole  pairs are
produced by the cnergy of the
photons incident on the silicon
substrate. The clectrons are
callected by the nearest potential
sells forming a charge pattern
under the array of electrodes.
Evidently, this pattern will corres-
pond to the variation of light
intensity acrossthe original image
and can, therefore, reproduce the
image. This pattern may betaken
out as an analogue signal by the
clocking mechanism  explained

garlier. Thus, we have self-scann-
ing array.

The process has two
the ‘integrate’ period
‘readout”  period. During the
integrate period, one set of elec-
trodes, say, the first controlelec-
trode of each element is kept
at a positive potential to produce
a potential well under each of

steps,
and the

such electrodes. When the elec-
tron-hole pairs  are generated in
the way mentioned above, the
clectrons get coilected by the
nearest potential  well The
number  of electrons thus collec-

ted under a given electrode is
proportional to the local light
intensity. The charge pattern is
them read out in the usual way.
The readout period is made
very small compnrcd to the inte-
grate period so that oven though
light is still inCident on the array
during the readout period, the
cflect {(smear effect) on readout
is negligible.

The above is the
of line-imaging. The
parallel-serial ~ array mentioned
carlier may be used as an area-
imaging device in a similiar manner.
Smear effect is minimised by
using the ‘frame-transfer’ mode of
operation.

principle
serial-

It is expected that c.c.d. will
have bright future is the fields
mentioned above. It is cheap
and its design and fabrication
are easy, while its performance
as mentioned above is good.

started in the

Southern Sweden. The

sets sealed in people’s homes after they had
refused to pay for their use and several thousand more publicity
up—such as the priliminary result of the campaign of boycott
Catholic district of Smaland and has
Swedish Press writes that

televiewers are fed up with programmes full of violence and sex.

smashed
against
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Field ,ﬂaéatdto‘zy Studies on

Compaction control in the

Construction of

Disangmukh-Dikhowmukh Retirem,

® Sri H S. Hannan

1.0 SYNOPSIS.

1.1 With a view to study the amount of field
De:nsities obtaincd in the process of constructicn
of an embankment under conditicns of (i) Semi-
compaction with wooden rammers (ii) compaction
with  tractor and (iii) prevailing natural moisture
conditions ; compaction control studies were under-
taksn during the construction of Disangmukh-Dikhow-
mukh Re=tiremcnt under Sibsagar E&D Divisicn.
It has been shown that the amount of ficld cry
density attained was not satisfactory. Having no
option for moisture control it has bcen concluded
thatthe wet fill m thod of compaction should bz taken

resort to where the above construction conditicns

prevail.

2.0 INTRODUCTION.

2.1 The compaction of an earth embankment
section is mainly governed, in addition to its soil
chiracteristics, by the mzthod of compaction employcd
and the control of field moirture. For achieving
a stable section at Maximum Dry Density the
utilisation of Optimum Moisture Content under
controlled compaction is of utmost importance.

2.2 In the construction of earthen embank-
 meonts in Assam the field engineers have very little

161l

option as regards the adoption of the
or means of compaction and for the adequy
control of field moisture. The obvious reason fte
this is that in Assam the dry winter seascn, whz
most of the construction activities takes pﬁc& is
of very short duration. By the time the adml
construction takes shape the soil is already gyer.
saturated with moisture by the pre-monsoons, There.
fore, the fi:ld engineers try hard to complete the
work before the monsoon sets in, utilising wha.
ever tools they have in hand for compacting the scil
under the prevailing moisture conditicrs. Objce-
tive study of the ficld densities achieved thus s
the time of construction were never done b fore.
The hydraulic behaviour of such ¢mbankments
during and after construction, the safety of such a
structure against leakage and seepage are thus a
matter of guess. Therefore, compaction control
studies were undertaken in the construction cf the
Retirement uncer a

Miethog

Disangmukh-Dikhowmukh

Sibsagar E&D Division during Apri-May, 1974 with
the aim of finding out the amount cf field den-
sitics obtained in the process of comstructicn of
the embankment under conditions of (i) semi-compec-
tion with wooden rammers, and (ii) compaction with
tractor. For both, natural moisture conditions
prevailed.

Il Assam Engineering Co llege Magazine Il



5 MBANKMENT CONSTRUCTION.

31 The porrow soil was laid in layers 1 Miur.
(hick of more in compact-d t'hmkness under natural
noisture conditions. Cntlcrp:_llcr tractors were used
for the purpose of compacticn. In some reaches
ractor passes  were made while hand tamping was
rosorted 10 in others. The compaction was carried

out under the supervision of the concernced division.
{

32 The
sections

representative soil  samples of the

selected shown in Table-I which com-

isos soll from the borrow area were analysed

for their mechanical properties also and the results

are shown in Table No. 2 and the rcspective particle

vize distribution curve in Fig. Nos. 1 and 2. The

porrow ared soil as evident is comprised mainly

sf Cl (clayinorganic), CL (clay), withtreces of SP

(poorly graded and) and CH (silty dlay) type.
The Proctor's maximum density figures as obtained

in the laboratary for the said samples of the

selected sections as shown in Table No. 1 have been
found to vary from 100.20 Ibs/cft (.00160 kg/ms$)
at 22.759% moisture content to 117 1bs/cft (.00187
kg/m®) at 147 moisture content. The actual ficld
¢ry  density attained are soon to vary from 63.39
Ibs/cft (.00108 kg/m8) at 20.20.% ficld moisture content |
o 113.26 Ibs/cft (001815 kg/m?) at 28.20% ficld |
moisture, The nature of laberatcry compicticn with
relation to the ficld densitics achicved is shown in
Fig.-3.

3.3 Standard procedures were followed
carrying out the above tests. The laboratory den-
sity of the soil was determincd by applying the
Proctor’s method for obtaining the maximum dry
density at O.M.C. The ficld censity was cetermircd
with the standard ficld density equipment under
natural moisture content of the soil.

in

40 OBSERVATION:

4.1. From the testresults shown in Table No. 1 the
following is indicated :--

(i) The density observations were carried out

for embankment height ranging from 0.5 Mto 3IM

from ground level.

Il The Aecian I

15 gm(n“l.'\

(i) The fll dry denmsity achicved
batween 65 to 709 of laboratory maxymum  &ry
density.

(il)) The fi2ld moisture comtemt 18 VETY high as
compared to Proctor’s Optimum moistare content
The general excess varies from 57 0 15 %

(iv) Void ratio decreases with increase in demsity |
its variation being from 1.45 to 1.04 correspencing

to fill dry density range 65 to 757,

(v) A sclected reach was takenm Sl No. 17 of
Table-1) where as many as 16 passes of tractor WETE
made for controlled compaction but indeperceT!
of moisture control. The percentage of fill dry dem-
sity to that of Iaboratory Proctor’s dersity 18 7400 and
void ratio 1.21. The fill moisture content s 5457,
higher than Optimum Moisture conlcnt.

(vi) Taec fill material is mostly clay of low 1o
medium  plasticity.

50 DISCUSSION & REMARKS.

51 The fill dry density achieved is nol satis-
factory. It should be at least 07, and above of
laboratory dry density. The reascn for this 1s high
field moisture content arnd absence of requisiie cCx-
trolled compaction. Even after occmpéacticn the
void ratios obtained ocorrespercirg to the &l &y
density range of 65 to 757, the percentage of woics
is of fairly high order being inthe range of 31 w0
509, respectively. Under such concition chsmces of
irregular consolidation and scttkments of cfemert
layers cannot be ruled out.

52. In the construction of the embankmcrnl
due tothe absence of controlled compaciicn &5 hss
been discussed above the borrow soil was lad m
layers 1 meter thick or more in compacted thickress.
This could also have contributed towards the poor
fill density achieved Placement of earthfill is to be
in approximately horizontal layers not more than
15 cm in compacted thickness. A layer that is spread
too thick will not give the desired density for given
conditions of compaction.

5.3. In view of these observations the abowe
type of embankment constiuction where there s wo
option for the adequate control of ficlks moisiae,

-
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the adoption of the wet fill method using a heavy soil not more than 15cm in compacted thickress is
bull dozer, with controlled compaction and layingthe expected to give better fill densitics.
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Utilisation of

Indian Standards

in

Technical Education.

®
Dr. N. K. Chaudhury

Prof. of Civil Engineering

" his book “The Role of Science

12 11

Until about a decade back
little change in the general

. : = 3 Pattepy,
cducation in India inspite of rapid
, ches of technoloov ¢ devey,
all branches of* techno ogy. T P

he s)uahl_“'_

various courses in cnginceringand tech, ™"
) Roje

by the Universities and technicg] instipyy;, = " A
country had been, no doubt, modifieg r.kn of
time to kcep pace with industria) i S(""fn tin, W
ment. But the basic strucyr

€ of the
mained almost unaltered.

In recent times, however, wide
are being saught to be made in th
of technical education with a vie
pattern which can respond tothe ¢
ment of science and technology o
changing needs of our industrieg and ¢,
works on the other. Thought is bein
the type of technical educaticn that wo

.rangj,-g &
€ basic g Ty,
hd t'o eve), ,‘rl*' »
¢
N one hand i r
At
Velopy,
g giv

ype of € that weulg p,,, %
for the engineers and technicians wh, %
key position in the year 2000. The
persistent demand from many quarter
curricula for technical education be Oriented 1
cal, rather than theoretical problems
The Internatiopal Conference c¢n Ed
Training of Engineers and Techniciz rg
(April 20-26, 1976) in New Delkj is expe
the necessary guidance in this regard.
sent time it was assumed that a grecuzte irabfarch
of engineering would become ap engineer i gy
particular branch and would Temain as such Bu
the recent trends show that from mid career on-
wards he may well move progressively into Manageriy
positions where he will have to co-ordinate and her-
monise the activities of engineers and
trained in different disciplines.

Wi
Te has s
2

that the
O Irac
Ftke SCciety

Feld TeCertl,
Cted tg on
Until the Ire.

techniciaps
Graham Jores i,

s and Technolcgy ip
Developing Countries” has specifically stated (ha
management is one of the most impcrtart sirge
factors in modern industry, and has a vital part to
play in the creative ard efficient use of availzbie
resources, including technologists. The engineer
of the future must, therefore, be exposed to inter
disciplinary studies during the basic degree course.
Prof. Dr. A. Bhattacharyya, present President oftke
Institution of Engineers (Irciz), in his key-rcte eccres
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L
d.i:m" these available for some of BS Codes
books ﬂ;'ﬁ remove this dificuity. Such band-
g the , wscful abo for the teachers in explam-
the 'm-‘:“"nﬂ theories and pnsxiphes on whach
&i fecommondations  are based. Another
‘"hc*,;o which is perhaps  inevitable, arises from
wse 2 pumber of standards simultsneously
:::e‘of ‘;’LW in them. Unification of
- : standards is comsidered desirable for
omprebensieocn and copency. and its pesdti
y some of the Indian Standards. The Indian
’_:‘d""_m“ﬁon has already published the Natio-
il :m' Code which is a coherent continuous,
rc:omm:::;:n-ng administrative regulations bye 1aw
Scoes wid Gous regardmg materials, structural
i i clectrical installation design, 2CCOUSUCS,
tion, water supply and other services. It is

o rﬁm SOME  More o
amber of exsting Ing c
lan .

S “a \

B

may be Cited thag '
L SR
1893 can pe combmed 0 produce , :‘;"&.
h <

«

overing all types of loag, (’Qp.: L

ad, Live Load, Wind l.n:_ . \g.:
L]

et ‘t-,‘

F\mhk
gaiflying a ®
an cxample, 1t

document ©
viz. Dead Lo
Load.
In conclusion, ‘fl may be statey '
vast for utihzation of the jpg; bay e,
in technical education, and that cen - s‘..:
arc faced by the students and teachers 5. . “Bey
while all concerned with technical eg " g g
~alise the benefit potential of the | ™
and make full utilization of them, the h::;&
$

dard Institution should do everythi
encourage the utilization of the ]nngdi Possing
in Technical Education. D Sty

—

wrote the bock
the tricks of the breaking an

combat it. Some time ago, he

two-and

You
Know

Robert Barnes is quite well know

“your Home Safe from Burglars
d entering trade and gives advice on hcw to

himself was arrested and sentenced to

_half-years for attempted robbery.

n in the United States. He
92> in  which he reveals

- 49/1B/1-7 Feb '76
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POWER PLANTS OF THE FUTURE —

ROBALE TRENDS

@ Sauquat Alam

In spite of the continuous construction of gi-
antic hydro-electric power stations and ths aast
esource of water power available, the bulk of the
oal, peat, oil, shale and natural gas production
1 3ll couatries is still burned in the furnaces of
Sermal power stations. If we add the fire-boxes

| Pae Accian |

of steam locomotives, 2ll the various kinds of fur-
naces, stoves and ovens, the merciless fire burns up
more than 907, of all the fuel extracted in a year.
Aslong as these materials were thought of solely as
fuel, scientists and engineers were comparatively

unworried. They were mainly concerned to preduce

s u



g ol e ceal and other fusls @y pes——h
and 10 comsume them in the best way ’
Toe oaly thing they could »ot socept Was that
the most perfect ot am locomotive converted only
6 to 8% of the fuel burnt in it into wsefwl work,
while 92 to 94% of the heat literally wen! up the
fluc. And the best thermal power station did the
came with 65 to 70% of its fuel. At the heginningnf
the 20th oentury, thic rather distressing circumstance
became aggravated and it 18 not without reason
that our century hes been callkkd the atomic ages
Min's success over the ultimate constituent of
matter—the ATOM end its many particl.s has resultcd
in the outcome of a new industry—the Atomic In-
dustry. In spitc of its incomparable merits and
advantages, atomic cnerzy would have remained
a laboratory “miracle” for a longtime a ‘‘hurricane
in a test tube”, if its development and progress had
not been put on a powerful technical and industrial
basis. The genius of man, however, has resolved
the seemingly impossible task of creating a ther-
monuclear reaction in terrestrial conditions. After
the atomic bomb has been made, the problem was
«olved in apparently very easy and almost ordinary
We somctimes even forget that we have
when man, almost on the heels of
bly powerful force, the energy

way.
entered the age
obtaining am Increc

of nuclear fission, laid his hands on am even more
powerful force, the energy of thermonuclear reac-

tiops with which he can really work miracles if
he us=s it propzrly. Alluring prospects have opened
bafore us, and cosmic space is no longer inaccessi-
ble. The map of the future may even be able, if
he wishes, to make an artificial sun, a fraction of
which has already ben cchieved. Nct so long ago,
the release of nuclear omcrgy, was the most daring and

b i
fantastic, but seemingly the most horeless, dreem

of man. The dream came truc within a short s

of time and further progress, row incarnated in the
dgesh and bood of theory and practice, is acce-
lerating at dizzy speed.

Well, to-day if any one were asked whether
it was possible to  burn 100 Kg of wcod or coal in
a boiler, use the hcat to do a certain amount of
work, and then take all the fuel burncd back out

n 16 u

ol fpe-tws phit some extra. he woyly

ik e fuestioner (o be a crank whe hwm.,w‘"“’
ta@l'motion, or a bad writer of ama,md""""w

or préta plain ignoramus.  He would M'“mn .,M“-

him a le€ture on the impossibility of perp e:‘! d.g‘"

tion, on the law of conservation of energy Baj

But there can be furnace that gives the and

fae
what caa D2 : bank

called the Breeder Resacy,,
A

priate theoretical studies and practical oty
have reaéhed half way to the conclusion m:""h,,.,‘
problem ¢ould be solved. ek
ft would be a great mistake to think e
present achicvements in the release and use of ™ :
cnergy are the end of the long path that peqy, ;u,t
many Yyears ago- cok
M:in has long pinned his most precioy, "
of energy of unlimiteg “Pes

of infinitely small size and boundless duratiy, o

on a NeEw source

consuming almost no fuel at all. Evey ‘be‘; b
still had mo such unusual source of POWET, he wapeq

to fly among the eagles. He wanted to fly o the
stars | Well this mervellous source of almost up-
limited emérgy and power is in our hands at last.

To<day any Dnew engine, for propelinng shipy
motor cars, lorries, trains, or aircrafts must have ,
number of advantages oOver all other previously useq.
It should be more powerful, lighter, simpler,
less fugl, be simpler tomake and use, and be strop.
ger and more reliable in operation.

Let us bagin with _power. The most compact

rgggrds— power developed, are aircrait
Ordipary piston engines, with  dozms
cylinders to generate 3000-4000 horse-
built but with great difficulty. In mccem

engines, as
engines.

of working
power can be

aircraft
power and higher. And short-duration rccket engines

develop..a. thrust corresponding to millions of horse-

power.
A nuclear reactor consuming about one kile-

gram of fissicnable uranimum a day develops thermal
power of the order of one million kilowatts. Usd
as source of power in an electricity generatirg st
tion of 35 percent effeciency it will yield 350 mega-
watts of the most convenient form of energy for
use, electricity. This amount of Fower is sufficient

| Assam Engineering College Magazine Il

flyirg at top speed, of 35000-40,000 horse- :



j the largest ship, the 'most  powerfu] 1500
wf?‘or the largest aircraft.
B'll‘ (heoritically 11}1: _Power of an atomic gepe.
" ation is 0Ot limited by these figures. It
(s1i06 doubled by burning up two kilograms of
- foel a day, or quadrupled by burning up
fous WIOEETE i
A second, very important aspect of an engine
s weight. The lighter an engine of a certain
‘“apowcr rating l.S', the wider its field of applica-
b_“'n will be. Leaving a5§dc the special conditions of
::6 operation of an cngine, its degree of perfection
. sually determined by its weight per horsepower.
Use of atomic reactor as a source of power
. grious engines : Its weight per horsepower is
got 0.5, 10 or even 10 Kilograms. The concrete
Shiclding of the smalle§t reactor known must weigh
ot least 300-500 toms, irrespective of its power. And
(he mOSt annoying thing isthat the weight of the
reattor itself, including the uranium fuel. modera-
tor, peutron reflector, and cooling system is not so
sery great. Types are known, whose weight does
got exceed a few hundred kilograms.

But against its disadvantages, when we consi-
der the whole weight of the plant, including the store
of fuel carried, a nuclear reactor has undoubted
advantages.  We recalled above that an atomic
power station of the order of 100 megawatts, incor-
porating 2 reactor with a thermal power of 300-400
megawatts, ~consumes only 500-600 grams of U-235
or plutonium a day, which amounts to about 0.2
tons 4 year. But in plants incorporating a regene-
(ative or breeder type reactor, a fraction of the
fuel can be recovered ora larger amount of fuel
produﬂ’rd- Imagine now that a ship of 10,000-12,000
ton displacement is powered by a thermal nuclear
reactor, rated at 40 or 50 megawatts. The reactor
weighs about 1000 tons,the nuclear fuel to be carried
on the ship about half a ton, the turbines 1000
tons and all the other e’quipment another 600 tons.
he total weight of the installation is 2600 tons,
ompared with the 5000 or 6000 tons of an ordinary
hip, including its fuel bunkers.

While an ordinary ship with full bunkers

annot cover more than 10,000 kilometres, a nuclear.
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Powered ship can sail for anything from 300,000 te
500,000 kilometres without refuelling

To cover such a  distance a ship with ordinafy
propelling engines would need totake on fuel about 35
times, carry 80,000t0 90,000 tons of unmecessary load
in its hull, and require the services of a whole fleet
of coal vessels or tankers tocarry the fuel, and an
army of people, a whole system of bases and parts,
and so on. '

From what have been imagined bp tifl now
we can conclude that with all the foresecable im-
provements in atomic plant in the near and more
distant future, nuclear reactors will probably be
used as propelling agents for a long time in large
and heavy ships and submarines and perhaps in
colossal transport aircraft. Days are not far off
when our grandchildren shall see motor ways and
highways in the near future, and city streets, filled
with atomic cars and motorbikes, and the air with
airplanes powered with nuclear engines.

DREAM OF AN ATOMIC AIRCRAFT ;

People have beer dreaming of flyirg frem time
immemorial. Here isa real field for Atomic Energy
to fly faster than sound for as long as one wants
above the clouds, to fly to the remote, seemingly
inaccessible _ planets, and to otker stellar wcrlds.
The next hundred years is difficult to imagine, let
alone expect that we will succeed in developing means
of transmitting enormous quartities of pcwer by
a directed radio beam, without transmission lines.

The ideal example of enormous energy densely
packed in asmall volume is the nuclear reactor. In
principle a reactor, mounted on an aircraft flyirg
at high altitude,could do without a cumbrous and
heavy biological shiclding, except on the wall facing
the passenger and service compartments.The shiel-
ding could then be made much smaller, since radio-
active radiation needs only tobe arrested within the
limits of a narrow cone. But while stationary
on earth, the reactor must be shielded on all sides.

How these seemingly contriadictory requirements
be met : There are several different ways. The
Atomic unit, for example, can be placed either

17 1
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in the rear of front weetion of the Nwelage, o ol
the ends of the wings, wo that, on Innding, the te
actor would be put inte apeclal pompariments  Of
oxed’  the wallh of which (328 m thiok) would
onsufe  normal  blological  whiclding, The welght of
the proteetive shield (solating the passongors  And
oarge (tom the reactor can be reduoed In n aumber
of ways, The Nuolage, for (mstance, can ho madeo
so long that the passenger cabin v a scorp of motres
away from  the reaotor, and, the shadow' of a shield
of minimum thickness would cover a maximum
aren.
The fjet or reaction propulsion ongine, whioch
it now considered the most perfeot one, CORsSUMen
only 30% of the oxygen fod into the combustions
and of the heat poteatin! of the high energy {vel,
But if a nuoclear reactor repleced the combustion
chamber  of a jot engine, it would also repleco presont-
day fuel of any kind, since the temporature of air
blown  through the reactor could be raised above
800° to 10007, Several possible scheme for atomic
engines are shown in Plate : I, Air entering the unit
passes through the reacter (which may be elthera fast
neutron a  slow-neutron reactor with a graphite mode-
rator) through a large number of metal-lined channels.
M tal of high heat capacity is used for the channels,
and the core of the reactor is of elongated shape,
which enables the stream of air to be more casily
heated to the temperature requircd. The hot air
is directed through the compressor furbine and is
then cjected into the atmosphere through iho
exhaust nozzle. Owing to the enormous power genera-
ted by an at. mi¢c unit the degree to which air en-
tering the heating chamber is compressed could be
raised to a level that is impossible in ordinary jet
ongines, and the air is readily heated to a very high
t:mperature. High compression of a large volume
of hsated air gives a big increase in engine power
and in the velocity of the jet of air escaping through
the exhaust nozzle into the atmosphere, which in turn
increases the speed of the aircraft,

Interplanctary  spaceships of the future—Possible (rends :

It was a far cry from firewark rockets to g
spaceship as from Uranium paint to nuclear reactor,

L R |

'7';" m'ail mu:!y firowork, powripg on
of fire and smoke during  ils gy, »
model of e Tuture big brother, |y ;h”
followed, however, (he speed of rogkey,
Incrensed  through the we of pey ‘,;.N
But this speed need only be -
minutes, Just siffielent toleave the sphess of
geavity ithen, obeyling the 1aws of oslestin

the rooket can travel in Free flight to I.MM”‘“,
planat or other. Whittever be the ouse, th, D omy
of fuel comes Inlt and honce humnn (4len qr"
recogniued for the. further development of s ™
tures 1o reach spuce destination wt the quickest ou.
ble time, Pows:

Hore I8 a pomible Tuture for the

of a new npeedy rocket using the dm
theaty of light, This quantum theory explaing

ns n flux of photons moving in space in i
with the laws goverding the propagation of
cloctromagnetic waves, Since light as s wave -
coss hns o wavelength, oscillation frequeroy, mm
constant wvelocity of propagation of 3%10b m,.:
the photon, as the particle of light, must possess
mass related to its energy. X

At the .moment a photon (is ejected  from o

substance, the latter receives an impluse in the oppo.
site direction equal to the impulse of the ejected
photon.  If the mass of the particle of (he substance
were, equal to that of aphoton,it would move .in the
opposite direction with a  velocity equal to uw,
of the ejected photon. Now we can imagige ap
incredibly  bright scarchlight suspended in a vacuum
Under the cffect of the recoil thrust of the phom;
gjected from it the searchlight would begin to meve
in the ©opposite directicn to its beam at a velocity
as many times slower thgn light as its mass is greater
than that of ejcsted photms. The searchlight would
be a kind of light projelled cngise, whose mave-
mcpt was bascd on the recoil thrust of the emerging
flux of photons, in other words an outcome of a
new source of power—a photon recket. Buf, of
course, a phot:n has.po rest mass. The thrust of
a phcton prcpulsion (ngire, therefcre, could pot be
caleylated by the meihods used to ¢ctcrmine that
ol engines Working on cheniical fuels or jors in the
same way as it is impossiblg to calculate how many
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pms- of phttons wordld: weed to 1, cjected from
oxhaust nozzle of such up unusual cngine |
. to accelerate a rocket wighing, say 100 torl\n

certain spced in g definite pericd of times

the amount of cnergy the
imaginary rocket would posses

None of the sources of light Khown tg scicncée

today ls suithbibSSorgts PUTPose, since even  the
pest of them convert only 20 o 30°

. ;- 7% of the ener
cousumed 0116 Tght. TH:0usN; . the" efiicndy of gy,
ne m08H porfestiseuttesof hdfey' obtaitied: by
purning fuel rarely exceeds 38

' to 419, The nuéltar
fssion of uranium or  thorium liberates 2.5 to

3 million times more" emergy” then ‘the: combustion 6f
fuel.  But only 0.597 or half of 4 hundredth” past
of the energy of the. material. is released. Even z;
thermonuclear reactio;; of fusion of Ngletri dtom
into heavier (H to He)  yields" only 0,59 0f thsis
latent energy. Only one process’ is known i
in the course of which the whole 109
energy of matter is released.
pilation the mutual destruction. of - two eleméntary
particles, like an electron  ad- its antiparticle,
the position.  This reaction liberatés ‘the entire eneérgy
of the electron-position pair ; both their Kiaetic
energy and the energy comnected - with, their rest
mass is turned into'the efiergy of: phofons: Aceoi=
ding to Einsteim’s famous equation of ‘mass and
energy, E=mc®, the own rest mass of an electfon
or positron. corrésponds to an* eniefsy of 0151 WV
So the fotal emergy of the two - ‘phiotons” resulting
from,the eellision and. annihilation ~ of g electron
and positren- i80.51X2. =1.02MeV.

Therefore, to make wse of the principle of
reaction propulsion by meafis® of ‘a’ photon rockety
it will first be necessary: to convért material into’
elementary particles and~ amti-particles, and, then tor
guide the two separate fluxes:- of ‘these particks
into some ‘combustion’ chamber”, where theenergy of
their mass would be furned in: the course” of ‘anni~
hilation into -light,visible or ‘invisible. Afl‘the < Féasé=

ing

n nature,
007 of the latent
That is pair  aini-

Il THe Aeclan® i (2ERas,

ning here is intended to show how fabulously vast
are the quantitics of energy that man will have to
deal with 14 order to take ad¥anfage of the sole
M*ﬁ" rodket” of the futute’that dotild theoretically
fly withaspeed near tothe velccity of light. But of
Soutsy  dny sodrce” of light, ek€ept a laser] endifs
Bedins - uffiformly ifi N @ircotions, andthese ean Yo
coricentratéd iy & pardlle]’ beam th one diteétion
only by means of a concave mirror. But 16 idéally
stoot - Surfdce’ enists i nature that could reflect light
with 100%  effectively; betveem 2 and 3% of its
efbrgy’ wouki be abserbed by the materidl the mirfor
wad madé” from. Apart fremv difficulties’ arising v
the cooling system, such a process will also have
obstruction in keeping ‘alive’ the antiparticles.
Whereas the life: of the main élementary particles,
the proton, electron, and neutron’ is infmite, their
anti-particles live only a millionith or 4 thousand
millionth of a second beéfore they meet the first ran-
dom particle, for everything around us consists of
such particles, the

parts of apparatus, tubing,
‘combustion’” chambers, and ‘e¥én the  mioldéules ' of
gas left inside at¢Celerators aftef €héy have beén

exhausted to the niFximumt

It isvevenv difficultatpreseht’ t&' conceive ahy
physical method of isolating anti-particles from their
antagonists. The other ‘buts’ are even more com-
plicated, and hardly ‘werth < gbing’' int6 hefe. But
it would be a mistake” t6 think that the photon
rocket is a beautiful - but vain dream. It seems
only impractical from the standpointof presentday
science and of any developments ‘fhat can be ex-
pected in the foresceable future. But in five, or
ten, or fifty, ora hundred years some unexpected
breath-taking and incredible discovery may be made
in physics and Engineering studyy leading to the
dream come true.  Thereis nét miuch ot days
left, in the near futdre, when ~ man  will [ay  hands
i} ¢omquerimg:-the! enefSy) oF the ' ‘Mighty atéw’  fo
cloate mirdeles;: Produciigedormous’ power. - PR
this will read to what may be caled e “Afomic
revolution’.
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® Mao-Tse-Tung

MAOTSE-TUNG, Leader of 800 million
people of the Chinese people’s Republic, was
also a poet whose work remains largely un-

published.

Mao led the Red Army in a 6,000-mile trek
north across China in 1934. This is the first
of several poems which he composed on the
‘Tong March’, between battles with the

Kuomintang.

The west wind bites.
In an endless void, wild geese cry
At the frosty morning moon.

The clatter of hooves rings sharp.
The bugle’s note is muted.

They say the strong pass is iron hard,
But today we shall take a mighty step,
We shall cross the summit,

Fhe hills lap sea-blue

And the dying sun flows like blood

Visiting his native village, Shaoshan. after an

absence of thirty-two years, he wrote :

My momories do not change

I curse time for moving on

Since the dream when I was here :
Red flags fly from the spears

Of enslaved peasants :

Black hands raise high the lash

Of the tyrannical landowner :

So many sacrificed themselveg

To strengthen our - resolve

We dared command the sun and moom
To make a new day shine. '
I love to which the growing waves

Of rice and beans,

While all around me heroes"

Come home in the evening haze

On his sixty-ninth birthday, he expressed his
defiance against the tiger of imperialism and

the Russian bear.

Wiqter clouds are laden with snow.

Which fills the air like willow catkins.

The bounty of blossoms has faded.

Flowers are rare.

High above us, cold currents churn impatientl
Around us, breezes drift. RS

120 1

Poetry Page

Only the hero dares to hunt the tiger
The brave wil never fear the bhear
Plum blossoms love the snow

That fillg the sky,

The cold will only

Kill the flies,

Again, he mixes traditional and revolutionayy
'ﬁ;‘g;‘;‘“ in a poem of optimism, written fy

In this small world

A few flies knock against walls,

They buzz, some complain hitterly,
Others  weep

Ants climb the flowering locust,

Boasting of their territory,

But can ants shake a tree 7

The west wind drops leaves on Ch'angan,
Arrows whistle through the air.

There have always been

Things that were urgent,

The world spins onand on,

But time I8 ghort.

Millennia are too long;

Take morning and evening instead,

The four seas rise, coulds and waters rege,
Five continents tremble,

Wind and thunder are at large, )

Ttis for us to sweep away destructive Insects
Till not one enemy Ttemains.

Mao looked back to his first wife Yan K'ai-
hvi, who was beheaded by the Kuomintang in
1930, and his dead friend Liu Chih-bsun, ina
poem which he sent to Liu's wife. (His wife’s
name means ‘Poplar’, his friend’s ‘willow’),

My proud popular is lost to me
And to you your willow;

Both goar tothe highest heavens,
When: they asked Wu Kang
What he had to offer them

He presented them with cassia wine,

The lonely goddess in the moon
Spreads her wide sleeves

And dances for them in the endless sky.
Suddenly comes joyful word from earth
Of the tigers defeat.

Their tears fall,a thankful rain.

Il Assam Bogineering College Magazine 11



Hover

Craft

&
Aﬁ‘n Kumar

-

reveal a large
r“mlt:[;-oc:}:;imants to the in-
stio? b:l’g invented an upside-
cn-auCer machine as early as
:nd John Issac Thornycroft

L trated an airbrone vehiclein
3mon;he patent of John Ward in
g;' and of James Robc'ar.tson Por-
1911 came surprisingly close
modern hover craft. How-
ver, these ideas never .got far
pd it was left to Christopher
ockerell (oW Sir), a British radio-
agineer, tO achieve the braak-
yough. This idea had came
» him after he had started fiddling
jith boat designs in the early
0s. While working on ways to
»duce wave resistance, he came
pon the idea : if the bottom
f a boat could be isolated from
he water surface by some other
ubricant, friction would bereduced.
Fhere was only one  possible
'wbricant that could be put be-

ywi

er in
» the

ween the solid hull of a ship’

iI The Aecian |l

¢ hovercraft. Emanuel

and the fluid mass of water, and
that was...air. He came up with
a crude model of a hovercraft,
made of an empty coffee tin,
an empty cat food tin and a va-
cuum cleaner which instead of
sucking in the air pumped it out,
the little model worked. He built
another model and showed it
around tothe government officials.
It was immediately put on the
military secret list. More than a
year passed before he could get
official backing. The prototype
SRN 1 (Saunders Roe Number 1)
was completed by June 1959.
In the very first public trials,
Cockerell’s hovercraft  proved
itself, the wheelless era was born.

Any vehicle that moves on
water or land encounters a fric-
tionaldrag. A major part of the
energy is spent in ovecoming this
drag before the vehicle canacquire
linear movement. In the hover-
craft, this friction is eliminated by
introducing a cushion of air which

acts like a lubricant between the
vehicle and the earth surface.
Cockerell's first full size hovers
craft, SRN 1, had a hover height
of 23 cm. This height was found
insufficient to tackle large obsta-
cles. To overcome this, the craft
was fitted with jets at the peri-

phery and to these were attached
rubber  extensions. Soon this

gave way to flexible skirts which
helped to raise the craft higher
and thus negotiate larger obstacles.
SRN 1 had started with a 122 c¢cm
skirt, a mini by the hover cfraft
standards. With this it could
work efficiently up to a height
of 107 cm. The flexible skirt also
acts like an air seal by mini-
mising the loss and thus helps to
save power. The mort commonly

used ~ segmented skirt consists
of several individual replaceable
inflatable flaps called fingers.

These also act as shock-absorbing
buffers. In large craft, the mini-
skirtis gave way to longer omes
and with this the hover height
increased. SRN 4, the largest
hovercraft in the operation today,
uses 4.53 metre-long skirts.

THE HOVER PRINCIPLE :

The hovercraft works on the
air-cushion  principle. Fans of
axial or centrifugal type driven by
automotive or -turbine engines
create a cushion of compressed
air (Fig. 1) under the craft and
give it a lift. The earlier crafts
were of the simple plenum type
in which the lifting pad was sha-
ped like an inverted saucer. The
air

pumped into the chamber
leaked out from the sides. This
affected the hover height and

thereby reduced its capacity to
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travel over very rough surfases,
Cockerell developed the air ours
tain-a stream ofair to reduce the
amount of escaping nir. Soon  this
gaye way to flexible skirts,

The flexible ‘skirt’ (Fig. 2),
which is attached to the: bottom
of theoraflt along its periphery
serves a three-fold purpose. First,
it encloses the air-cushion.  Se-
cond, it forms a ‘lalse-bottom’ tp
the craft thereby enabling it to
clear obstacles of large sizes.
Lastly, it reduces the ‘air cscape-
gap.’ Which saves power and
reduces spray. It is made vp of
stiff ‘bag’ of rubberised sheeting
to which more flexible ‘segments’
are attached. In addition, a ‘sta-
bility-skirt’ partitions the cushion.

Guidence is provided by means
of rudders mounted behind the pro-
pellers or by air-jets issuing from
the sides of the craft or by the
differential thrust of the propelleis.
$ymetimes, the propeller itself is
made to turn onits support. Re-
verse propeller thrust or jets of
air issuing forward are used for
braking the craft. Sometimes,

2210

wheels  and braking-paddl e s
also used,

The craflt Is made of light-
welght  steuctural  materials  Jike
alyminium — and  flbre-glass. A
Inrge {Dutation-chamber bepeath
tho passenger-cabin  renders the
cralt upsinkable,

Perhaps the most advanced
development  project on  these
lines is that of one of the research
centres nttached to the U.8. space
agency, NASA ; it aims at com-
bining the hovereraft principle
with  nuclear propulsion. The
idea is to equip a 10,000 ton
freighter craft with a water-mode=
rated nuclear
6,500-hp steam turbines
provide the power for the Jift
fans and for propulsion. The
vehicle could travel about 3 miL
lion miles before refuclling be-
comes necessary; it could carry its
payload at the same cost as a
cargo ship, but at a greatly in-
creased speed. The designers also
envisage a 2,000-ton passenger
hovercraft with nuclear power,

a little larger than a footbail

are

which

reactor for driving:

fleld; 14 1ift fans would provide
an gircushion that woyld Pve it
# J0ft clearance above the wates,
enough for comfontable ooes
travel,  However, a lightweighs

reactor would fisst have 1o be
developed,

The advantuzges of the bover-
crait became appatent as soom
a8 the flrst prototype was buils,
First of all, itcan be amphibious,
It can skim over waler, land,
marshes, snow, etc  with equal
ease. It can cross undulating
country such as deseris, and is
quite undeterred by lopg occan

swells, Only  abrupt ridges or
holes pose a problem.

How safe ig the hovercraft?
Quite safe by normal standards.
From the accidents that have
oceured, it has been found that

the craft is likely tocapsize ff the
fans providing the cushions fail
while the craft is taking a turn.
However, one nuisance factor
is the noise. A lot has been done
totone itdown. Efforts have also
been made to develop special bover-

craft engines instead of borrowirg
them from aircrafs.
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Hovercraft can be made stable in pitch and roll by various systems, such as
‘compartmented’ air-cushion ; this splits the base of ths craft into separate

areas which can be fed with variable air supply.
pheral air jet, but the transverse jet (

left) counteracts

There is a

nal one (right) counteracts roll when this is necessary.
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fode! of French inter-city —aerotrain
rf‘ ’ linking paris and Orleans.
“ Fig. 1

=

The New Linear-induction motor compared
to the conventional electric motor.

Fig. 2

g
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UNEAR-INDUCTION MOTOR

HOVERT RAIN
oN HANGIN® TRAWK

This is what the French
over head hovertrain
looks like and how it
works.

Fig. 3
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AIR-CUSHION VEHICLES AND
THEIR APPLICATIONS :--

Tae success of hovercraft has
resulted in a whole new breed of
vehicles that deperd upcn  air
for support. These are known
as  Air-Cushion  Vehicles (ACYVs)
or Ground-Effect Machine (GEMss).

ACVs can be classifi.d into
three types : land, marine and
amphibioud. The marine ACVs
ui¢ water-propellers or have side-
walls that stay submerged in water
and hence cannot be used on
land. The amphibians, of course,
can trek both land and water.

Overland uses of ACVs are
many. The tracked ACV or the
‘Asrotrain’, now being developed

in France, West G:rmany, th
UK and the USA. oo

Air-cushion platforms can
dredge, excavate ard ¢rill for oil.
in industry, these systems are used

for processing, conveying and as
m:chanical handling pellets.

Tae air-cushion platform is used
to lift heavy or fragile objects
and transport them zcross rough
or marshy land with minimum
bumps. The air-cushion-formirg
fans can be fixed to the towing
vehicles or on the load itself. Heavy
oil storage tanks (over 250 ton)
fitted with skirts are transpcrted

BIBLIOGRAPHY :--
1. ‘Hovercraft & Hydrofoils work

like this.” By Egon Larsen
J. M. Dent & sons Itd.
LONDON.

2. ‘Hovercraft’ By B.S. MNurty &
C. Pradeep.  Article published
in ‘Science
1973.’
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by using two [standard ventilatirg
fans powercd by 230 HP motofs.
The air is conveyed by two exifl-

ble hoses. Also with air cushion
can be

and skirts, the weight
distributed cvenly  over the
ground.

In the medical field too they
have come out with hoverbeds to
keep  seriously burnt patients
suspended in mid-air, to prevent
the injured areas from coming into
contact with the surface.

Aircraft blocking a
can now be lifted away
air-cushion using a smaller vehicle
to tow it. Aircraft can also land
on sparsely prepared runway ard
on water using air-cushicn larc-
ing-gear.

Marine and amphibious ACVs
today operate on many routes
around the world-on calm seas,
‘on sheltered waters, on rivers and
between  islands. The hover-
craft can be a boon tocommercial
shipping as it can handle cargo
both efliciently and quickly. Its
other varied uses include marine
search and rescue, airport rescue,
fire-fighting, customs and immi-
gration duties like intercepting
smuygglers -and survey and -scienti-
fic expeditiens.

The high :speeds and amphibli-

runway
on

FURTHER ‘READING :--

1. Hovercraft design & con:-

truction. By Elsley & Devere-
aux. Pub : Cambridge Mary-
land & Cornell Maritime

Press 1968.

Today January 2- Marine Hovercraft TPechrclcgy,

By Trillo.

ous capability g5, com z

in defenc les 1i ¢ g
€ roles Jike teco lnd’
patrol  and “hn

. Maing
Casualy, an
Aly.cy, e
A number of «

C
USA, the UK, fryy,
Zcaland, Saudj Arabj
have already acquired
squadrons. Military '
mounted with Weapong, ¢,p »
jungles and marsheg and acomb
beaches while Tfemaining iism,
to mines and other Manpey
robot hoverships attackjngen
submarines after being laun:my
by  their motherships, Nucle
powered  aircraft-carrier hovar-
ships may handle Short Take(;; 4‘
and Landing (STOL) airerafy_ |
Few countries are bettersm't
tothe use of hovercraftthanlnﬁa
with her numerous rivers and ,
vast  coastline. Sidewal] hover.
crafts can be used on the Peren.
nial rivers, especially where rapid

make conventional Davigatiop
impossible,  whilst  delt, ard

marshy regions of Bengal, Kutch
and Kerala offer great scope fo

the use of amphibicus toye.
craft. Deserts, dry river-becs

and areas with poor or no roaq
transportaticn can also be spargg

’ [t;"y' ‘
4 ang

'by hovercraft. While it may greatly

cyclone-relief
00

assist flood and

operations.

3. HOVERCRAFT, by John Vas
(‘Now’ Books, Macdonald &

Co. Ltd., London 1969.
4. FOVERING CRAFT &
HYDROFOIL, Internaticnal

Review (Kalerghi Pub, London).
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® Shri Hiteswar Saikia

Assam  hes the rich Cultursl heritrge patti-

cularly in the file cfCance, ¢rame. music, peintirgs,

literature  cte. The tate equelly cocupies a sign-
ficant phice in the field of Film Incustry tco. But
durivg the leng span of tere @n tule, the art and
Culture of the State rmand nregketed apd scme
the rich  trcesuns in the field hed disepresnd while
some  larguished in sn unotReanted  Stete.  Ewen
alter indepencence, the subjeet-Art are Culture ¢id
not receive so much imperty vee os it hes te cay. Since
the  establishment of seperate Directorate of Cuk
tural  Afuirs inthe Stute in 1972, concentrated efiorts
could be muce tocoreat an atme sSphere corgental for
healthy growth in the field of Art and Culture, where
in the talents of our younger generstion can find
expression with & distinctive mark of the goucration
can find  expression with a divtinetive mark of the
State’s own tradition,

In the feld of musie, the Stite Government
has been  awisting the musie Scheek F (he State
financially and otherwise and the Quantem of fpup.
clal  assistanee to sueh institwiors s on the tnerg e
along  with increase of  number of SNV
Sthouls, year atter year, The JVURZT  gencratic n
of the  State left 10 themseives [OQUINER Kiews
ledge  of classival music o the tracitiony) totmy of
dance and music of the State, hod W Itk g Fpon
tunity  solong, tor solentifie train iy & W subk,
Cunsidering  this  drawback, (he State G\ Vi gt
decided to establish a College of Dapee aed Musio

muxe

LU



in the State which will go along way in fuifilling a
long felt need of our budding talents. It is grati-
fying to note that the Gauhati University also had

dem:dcd to start “Music and Fine Art” as one of its
subjcet.

Similarlyin the field of drama the State'stradition
goes asfar back to 16th century when SriSankardev
introduced his “ANKIANATS -2 form of new
plays witha purpose. The history of our modern
theatre movement is equally cold and comparable
with any other State. Very few States have mobile
theatres as we have in our State today. The histrionic
art has however undergone a tremcndous change
through various experiments and this art form has
new taken its  root as highly Scientific art. Asa
nucleous to national theatre,a small drama troupe
has bzen started in the Rabindra Bhawan to takeup

presentation of plays on the basis of Scientific ana-
lysis and buildup a certre of rescarch zr¢é trairirg
in drama. The actors and actresses of the State will
meet inthis centre, quite often, in Semirars, work-
shops with a view to find out mearns to raise the
general standard of performance. This will naturally
help in expansion of the theatre mcvemert in Scienti-
fic lines as well and engage the attenticn of our
playwrights to write plays rct cnly for the sake of

art but to give vent tothe feelirg of our people acd
their aspiration for a better life.

"Phe established theatre halls of the State with
their glorious past which being unable to withstand
the onslaughts of time could hardly eke out their
existence have attracted the attenticn of the State

Government ind assistance have been extended to
revive and revitalise them.
It has already been indicated above that the

Film industry in Assam has glorious history for
the fact that the first Assamese Film “JOYMATI”
was released in 1935 almost simulteniously when
the first Film in India was realeased. Since then
Assamese Films are being released one after another
inspite of thousand and one hurdles. T-h(.e great
sacrifice of our producers, Artistes a.md technlf:lans for
the cause of art has placed the .lndustry ina firm
footing by now. The State realised thfc pr-oblems
of the industry and established the Jyot! Chitraban
Film Studio, which is a pioneer public sector under-

(| 30 1

taking in the COUBLTY 1 thy, %
of Amamese Filmg bave h':‘d’ The N |
amounts equal to first Yeary' Collec h“% '&\
tax. 'l“his bas been a grea; imt‘:w o h"'se
of limited finance. A Film ‘0%?‘5
has also been established to Siace g, M

e
producers of good Assamese Fiim Rnage, .
Society organised for ‘

of oo
has also been financially aigeq. A“N
visual nature, Films have 8reatimpag, o .
o.f the viewers particularly Persons 0”:‘ z: '
'llon. The visual medium does put 5,  Fom,
1mpact especially on the impfessiombk n,“%‘ v
youth and hence Film has g0t a yc&m‘:::\l

in our fast cevelopin ; :
on this ntxdiumo;i)s fb::cﬁ:) = ;1‘: .!Ttam%

Our talents in the field of p‘inﬁ“xh‘
not escaped the attention of the State. The "»
School of Art.s and Crafts has OPened g G
to our creative talents to acquire p, h;\
of painting with the view of ultimately ¥
as a means of liveli-hood. The Art GT.::‘!I
blished this year at Gauhati will be anothe; &
which acquaint .our artistes and art lovers ‘*::
trend of painting, Sculpture etc. Prevailiyy .
where in India and the world.

The Gallery will as wellbc a Centre
artistes Where their creations will find 2 plagy 4
communication to greater number of peopk.

These are some of the measuresty cra
healthy atmosphere inthe State for Planned growg
of Art and Culture.

Inspite of all these, the fact remains that g
State can not create art—itcan Create an atmosphes
only where the creative talents have to play ta
role. The Scciety has its respensibility to
proper appreciation of the creations of the ames
musicians, carcels ard so c¢n withcut wkik
can not flourish. The younger generaticrs
cularly, the young talents and the bulk of owaw
tive genious have to keep their eyesand ean o®
and ask  themselves-if their creations hav touhé
the heart clour people or have their creaticss of¥
ted the people’s aspiration ? 00
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2
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Nightmares

The morning mist was still
there when I came out of the
Rest House. Soon I crossed the
errace and proceeded towards
hem. They were waiting for

me. Both ofthem were enjoying
the morning sun. I slowly
walked over the town. I could

feel the wet grass through my
slippers and the warm sun through
my long hair. Qaly one chair
Was empty and obviously for me

as no other fool would care to
spoil his holidays, one hundred
and fifty miles away from the
city in this forest.

““Good morning Sinha”, it was

Ajit.  ‘Morning’, I occupied the
third chair. ‘Bearer’, Farokh
yelled for the only human being

"available in the next ten miles.

‘I don’t think, you could sleep
last night’—Ajit was curious.
May be my eyes spelled it. 1
knew, Icould hardly sleep fortbe
last forty and odd nights. The
same odd dreams always haunted
me for these long forty days.
“you, know? I could hardly

Il Assam Engineering College Magazine 1|
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sleep last night”,—I said slowly.

“Well Aapu, I don’t think
you are going to talk about your
dreams. Please, for heaven’s cake,

you have bored wus cnough”—
Farokh was as usval.

““What dreams ?"—Ajit  was
amazed

“Rather call it, a ‘series of

dreams.” He has got this ready-
made  excuse, Whenever  you
ask him.  “Well, why are you
so late.” He will tell you the same
story. But ask him if he had
ever seen the rising sun in his
life?” Farokh never spared me
whenever he got the chance

n 3



My breakiast came 1 didnot
like it. I tried to tip my tea
[t tasted bitter I just swallowed
it down my throat and tiied to
forget my dreams.

I tried to concentrated on the
transistor radio over which was
coming a voice. It scounded
well known to me. I tried to
guess.” Suddenly I felt like cru-
shing the transistor. But some-
thing in me resisted and I just
turned it off and I was happy

as I didnot create a scenec by
crushing the radio, otherwise,
what would the two guys have

thought of me.

You didn’t like the speech?”
Ajit was .miling  “Well, nobody
will like it,”—Farokh interrupted.
“D:mocracy ?  Nonsense !1” [
knew Farokh would be bursting out
in a speech over democracy. He
had been a student of English
literature and a businessman by
profession, but always liked to
talk-om politics.

“Farokh, hope, youv would
rather speak on Keats or Shakes-
peare”—1 did not spare him.

“Well, Sinha, politics  is
Farokh’s first love, and being a
friend you should not stand as a
barrier in his affair”—Ajit pinched.

“Oh, 1 am c<orry,”— We all
bursted out in laughter, scaring
some of the chirping birds.

This was for the first time
this morning I could laugh and
may be one of the very few

occassions in the Jast forty days.

Here, right in the heart of the
forest were we three friends,
absorbed in ourselves and for a
moments we could forget the
world around us. But only tor mo-

13211

ments, at least for me, my dreams

were still haunting me. | always

triecd to forget them, but all my
vain. “I must

must an

cfforts  were in

something | .
it.” Was I right calling

do put

end to
them drcams? No. They Wwere
rather nightmares, rather or
“series of night-mares.”

I must forget them. But
how ? I tried my best for last
forty days. 1 tried all possible

ways, 1 tried psychiatry, I tried
Dale Carnagie, even some thing
like mecitaticn. But they didnot
work and my nightmares. Were
more possesing themever

I tried to concentrate onsomc-
thing else, what ever I got baring
my  nightmares. I looked at
Ajit and Farokh. At the mom'ent
they seemed to be the happiest
persons on the earth. But me?
“looks like, something is eating
you up ?” Ajit put me atthe
weahest corner.

“No, nothing, I am alright”
I tried to be casual and close the

chapter.
I tried to concentrate on Ajit

and soon I crossed a decade into
my college days? I could still
remember the day when I first

got admitted in the college, a
professional one. Ours was a
residential one. In those days,

I just passed from my school and
never had the experience of living
in a hostel. It was something
thrilling. All  were new faces
and I was badly in need of a
friend and might be Ajit had
the same problem and ‘Sinha’
was his first choice. Incidently,
he was' the first man to call me

" thing

by ‘Sinhs’, my Sm'mm.,e
school, 1 was known tq my r," "
as  ‘Aapu’ my unofficia na
and my first name which oy -
somewhat  antique and Noheg
cared to know it, reigned Onl;,
in my certificates and other officig
records. Sometimes it wag dif.
cult even for myself to recyy my
first name. It might sound some.
funny but it happeneq
often.

Ajit and me had one thing in
common-hunting Icould remembe,
how we would slip out olou;
hoste] and go off to the nearey,
forest. Ajit was a class by hig.
self inshooting. He never spared
the second shot. I had peen 5
mediocre  always. 1 could stil]
remember, how once we had she
down a big species, a protecteq
one and were in a mess, The
forest  authorities did seize our
guns. I had a double barej} then
and we were set free only whep
we could pay the fine. After
years, we were here so close ang
it was only ¢he hunting spirit
that brought us together.

But for Farokh and me the
relation was something different
L could hardly remember when
we become friends, as far as my
memory goes there was not a
single day we did not spend toge-
ther.  Ofcoursel don’t remember
how Farokh looked when he was
only five, but we were friends
since we were kids and did spend
every day together till we passed
out from school. Farokh went
to Arts College apd me to Engi-
neering. But our  friendship
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4 in(act,nnd still Farokh
mﬂ“'“fhc only Man among my
WS o friends whom I trusted
numcf‘;ew my every sccret thing.
w '['ikmc waited for none and

day Wwe came out of the
Onlckge‘ Farokh  did  throw
;‘;wkesr*ci\fc in the waste paper
pusket and started looking after
father’s business and till
then never lookf:d back and
managed to keep his Pank balance
evor increasing. Ajit had been
o smart guy and within a month
managed to get a lucrative job
with 2 company. and his career
otill kept zooming up. He was
probably the only boy among us
who came out from the enginee-
ring college who got the highest
possib]e salary so far as his age

his

and experience Wwas concerned.
But things were not the same for
me. Those were the days when
it was not so easy for an engineering
graduate to get a job. Ajit was
just lucky. But for six months
I could hardly do anything. The
case wasnot that I badly needed
a job, but T just did not like the
idea of sitting idle.

When one day, I did something
wheh I never even dreamt of.
I joined the film industry as an
assistant director and only after
four films I was a full fledged film
director. My very first one
brought me a  national award.
It was totally an art film. Some-
times, 1 just kept ponrdering over
the question that my education
ind degree of Engineering was
- sheer waste, but it didnot
sother me.

Till than 1 never looked back.
A couple of films
Were released and cach
I was av
Criticg

every year
was better
Previous one. [ knew
ery important person.
o awalted my next film
gerly. Bach of my films had
d new  message in it. I was a
successful map one of the
ver : i i
Y few  persons satisfied  with
their jobs., T Was a happy man

a carefree-man and nothing
€xcent  my film bothered me.
But last forty days were like

nightmares. My nightmares which
haunted me and T knew T was

becoming rather abnormal thege
days. But, how did it all happen
I started to think it over again.
I badly neecded a solution. The
first day when I looked through
my camera. I could find a
different world.—The same things

around looked so much different
and artistic through my camera.

Then I used to think every things
on my screen play and look
through the camera. My screen
plays were something different
from an wusual one.I would write
it at least thrice. And the final.
Only on the spot while shooting.

I always remembered these
words : look Sinha, celluloid is

very costly. but papers they are
cheap......-«: Suddenly 1 had an
idea of thinking over my night
mares in the form of a script.

and

Might be. I could have a solu-
tion. I started planning of the
shots, sequences. Less dialogues

and more actions my usual style.

& * *
1. Location : My Primary School.
Time : Some twenty-five years
back. :
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medium

[In long shot, the
focuses on the main gate our
school, with many other boys

Farokh and I are scen coming
out. The school building in seen
in the background Farokh
I are in focus others in soft
focus. We the

The camera tracks back-
slowy covering us in the

and

Come towards

Camera.
ward

frame.]
Farokh : But I will be late.

Me : Never mind. Daddy and
me are going to accompany
you to your home....0.K ?

Mom is so eager to see you.
Farokh : Ts it ?

[In close up. Farokh’s gigling
face]

2. Location
school.
Time :
back.
[Camera on Farokh

and me We seen making
talking <omething excisting and
move forward. tracks
behina till we cross the gate of
our school and Fades out and
cuts into my home, Zooms through
the window of my drawing room
window, shows us coming through
the lawn and enteringthe drawing
room.]

Farokh : (Yells) Auntie.

[My mother enters the rcom
followed by Renu, my kid sister]
Mother : So it’s you? but only

after a long time Farokh.

Farokh : Auntie, its only a week

My secondary

S,me seventeen years

fecuses
are

Camera

or so!
Renu : That’s a long time and you
are  leaving only after the

dinner. Is nct that mumrmy.

o331



Mummy and Mc, : Sure.
Farokh : Well, that Twould loveto...

Me : And right now we must
have something How about
that Farokh ?

Farokh : Well, Tcan thinkofnothing

better.
[We all burst out in laughter]
* * *®

I had my own way with my
job. When one of my films faced
the censors, the second one was
on the floors and at the same
time, T planned the third 1 did all
my planning in my study and also
maintain an office in the studio

itcelt.
* * *

3. Location My office in the

Studio.
Time : Some five years back.
[The camera tracks in, and gets
me in the frame. Me-speaking to

some one over the telephone

Excited.]
Me : Well, how your film is

doing business is none of my
business...... I direct the film
and not the business. I am
concerncd  about the artistic
element and the message......
How funny, it’s a rare case
that any art film was a box
office hit......... Yes Iadmit,......
But it’s just doing well and
you should think  yourself
to be lucky enough...... Well
Sorry. I never compro-
am

---------

mise at this front......... I
just sorry......
[I hung up. Renu dashesinto
my chamber with some of her
friends)

Me ;: Whats the matter ?

I 341

our flim is doing

Renu : Well, ¥
well.
Me @ Is it ?
Renu Wow ! You are e

't know

director and Yyou don o
s

how popular Your film ‘
Anyway,  Sccms fo be doing
well.

Me : (Smiling) Thanks.

Renu : (disappointing). Just thanks?
Nothing more ?

Me : (to the girls). Reecon, You
would like to see the picture.

Girls : (in chorus) Surely. We
would love to.

Renu ¢ Who cares to go for your
picture.

[In close up a stunned ‘Me’]

Girls : (hastily) No. No. It’s no-
thing like that. We will be
happy to see it.

Renu : They are just lying. We
would rather see any other
picture (pause) to be frank,
none of us is going to just

understand  a thing in your
picture.
(I burst out laughing. The

girls join me. I give Renu some

money from my purse.]

Me : Hope this much wil| do ?

Renu : Thanks, that’s like brother
Come on girls. '
[They leave the room waving

atme. Inclose upga smiling ‘Me.’

4. Some shots around the studio

(a) ‘Me’—discussing a shot wit.h
my  photographer,

(b) ‘Me’—in action, yelling for light
and sound. Considerable change
of light in the screen.

(c) ,‘Me’;k’“ in  myself, Sitting
In the chair Ia ‘
iy belled ‘DIREC-

(d) ‘Me'~chatting Casug|;
the hero and htrninqy 'Wh
L4

film.

(¢) ‘Me'—~directing 4 % Quene
the process o ﬂclin. me
The character actor ,{)Z:::

at me,
In all those shots, p, %
effects from the n"’d.ﬂnly
ground music with rapjg rhm‘c ’
is suggested.] e
5. Location : My home,
Time : Some three
years back . hai
[In long shot camer,
me coming through the lawp
camera trz.ack,s side ways and,
gets me, out side the drowing,-m,m
and Farokh and Renu ip side
the drawing room. [ reach the
door and suddenly stop ang OVer
hear them. Effective backgrou,,d
music and no sound from the
field. My  expression Changes
fast. A stunned ‘Me’, a surprised
Me,” and a later a happy ‘Me
I slowly enter the room. Requ
appeared a little scared.]
Farokh : (casually) Aapu. [ was
waiting for you.
Me : Looks like
portant.
Renu : I am getting tea for you
[Leaves the room.]
Me : Farokh I didnot just like it.
Farokh : (anxjous) What?
Me : You know very well. Don't
try to act.
Farokh : I don’t wunderstand a
thing. Make it clear.
Me : Well, Icould over hear you.
I mean. You and Repu.
Farokh : (nervously): Well, do you
find any thing wrong in it?

Shows

some-thing im-
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‘\“‘ﬂ
lm"‘“"
why fold
me whio TR would
pe happler than me 9

r’M"'H‘ PAwlth  n sl 0f relefy

\

‘ ”‘(H"!h ! “‘““‘dc h"' Rn"‘
dlid not dyre and
g!m i!“" '.‘"V"" tha COUrnpRe (q
fuce even 'you', Muy e hat
Iw the law,

1irusted you s Much,
Bot you  eould
You vanld  hgy,

i imf

ol

1
Moy be, 1

L] *“ .
[Rentt enfers wigy three cung of
fen and home  wppeky and keepg
it on the (able))

Mot Renu, T owill qalk Dad
amd Mam and think they wil
be happy 1o see yoy married ¢o
Farokh,

[Renu  blushes apg leaves s

room hastily. 1 burgs oy lau
Farokh joing me,]
" »

ghing

L
[ never knew that Repy my

kid sister had grown up g, much
and w's in love witp Farokh,
I would be the happiest man op
earth, only next to them, Farokh
and Renu, to see them married.
Farckh was a Parsee apq we,
Hindu. But these days we hag
been  changing fast. Caste apg
religion no more stood as barriers.
Hd we been born 2 quarter
cemury ago, might be this story
would ended as another tragedy.
I was naturally happy. I knew
Farokh well and was sure Renu
would be happy with him and
I must see Renu, my sister, happy
at any cost. I loved her so much,
Every brother has got to love
his sister, naturally.

was so much lost in

™Y I that 1 could hardly feel

the exintapce of Parokhand Ajit,
Bitting by me, tin Afit rerminded
me of (he lunch, T could
member  (hat Ajit was due to
leave afyer the lunch. Then only
We two, Farakh and 1 would be
here, in this forest,
After we hed the Tunch, Aijit
the Reat | wse ard drove
towards (he ¢ity., An hours later
Farokh apg I were ready for the
eVening, huming. I was drivirg
the jeep and Rarokh was sittirg

fe-

left

beside me. Snon my nightmeares
started overpowering me. I was
helpless. How did it start ?

[ wondered.

6. YLocation - Night Club.

Time : Syme forty days beck.

[Some body comes to ‘Me’ and
tells me something ip a whispering
voice. Close up on stunned ‘Me’,

A freeze shot.....I go live. Ex-

pression of disbelief]

7. Locaticn My bedrcem.
Time : Some forty days back.
My first dream—

A bird viewed from the side

in the frame of camera. One

of the most beautiful birds I had
ever seen. Camera tracks side-
ways and fruses from the front—

the ugliest bird I had ever seen.]

[Note : The next part of my night-

mares. That haunted me for
the last forty days. They
repeat.]

[My second dream—

The bird viewed from the side
ways walks majestically forward
it’s long beak goes deep into the
water, searching for something,
may befood. Tt gets a chake
a black twisting snake a poisonous,
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burning
the

8ne Closeup of the ugly
eyes. The  bird shallows
snake down the throat]

My third Dream—

T‘hé bird viewed from the
side. T try to reach it, Catch
hold of it. It takes a turn and
flies across the sky splashing the
water. Some muddy water falls
on my fore-head.]

* Y -
Hey, What the hell you are
goirg to do ?—a scareced Farokh

‘Oh '——soon T could take contro
over the jeep, I was so much lost
in my nightmares.

“Try to look where you are
driving in !”

* *

8. Location :

Time

My chamber.

: One of the forty days.
[Me speaking to Ajit over the

phore]

Me : Yes. It has long yellow
feathers on the body and violet
around the neck...... long black
legs. The head isred...... lerg,
longest ever I remember—the
tail, it has green... It’s eyes—
blocd red...... know? It could
swallow a poisorous srake !

Ajit : (through filter) : Stop it.
I have never heard of such a
creature and I am rpcta anithe-
logist .

Me : I know it, and I just want
to know if you have a guess.

Ajit : Hey, what’s the matter?

Me : Leave that for me, just tell
me if you have any idea.
Ajit : Hum, may be a migratory
one. You may the

forest. BF..o 0

[The camera cuts straight into

try in
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fhe fomex: gné Parol® and me e
srer besie the jocp. 1 slant
welbwg with the korded pun
w W™y hand and Farckdb
foliowrg Me” ]

. .

I w2 sc much lost in mvself,
! oonll henth krow  thet Ferckh
wes Sollowing me. T must get
the bof. end most probebly [
woulld @t 2t somewhere here
mght @ this forest. — [ gaid to
mrscll T &€ not koow how
I was scmuch swe abount it

- v

¥ Loceticn © My Bedreom.
Tims & One of these forty days,
™" bing on the bed. Mocd

Eoomy. Cimera shows m= smo.

oz My woice from the back-

ecund ]

Me (from backgromad) : It cant
be bim I keow him so much.
I trost him s0 much — It cap't
be him.

Apother “M=” (fiom  backgrourd)
Bu: who else can it b= ? Who
i one2rth Koows =0 much
zbom: you?......It must be him.

......¥es, it must be him.

Yes, 11s only him who krows
wzy of thinkirg......] mnever

rezcled  pegetively, sceing him

twpirg 2 film prodocer ... ..1
should not rather I must not,
so 1 d¢iéd rever ... ... But his
film ? H: has his own direc-
tor......But the ireatments ?
... HBw can i1 be so much
similar 7 Every shot is planned
inthe way zas 1 would have done,
every significant treatment in the

my

T Nl

t

wey 1 would hevc c‘orf'. B:c
hr" i1 can bel? Who} uh.tm
breip behind T .. It must be mm.
the

As there I8 nont else in
world  sccond to him whf\ k.rows
so Olosely my way of thinking—
unique way of drinkirg. In fact,

he himself is directirg his director.

This is a case of plagiocrism, that

glso done by my most trusted

friend. Tcant spare him . .Jcant
forgive him.

[Lightning strikes the screen.
Izg» solarised. A freeze shot.
Slowly super impcsed €T Ferckh,
another  sclerised freeze shot
on Farckh.)

Me : (from bockground) : It must
b= him [The sound rever-
besetes.]

[A free shct shows Farckh
and me at the extremities of the
screen, well distored. An eigh-
teen lens. A live shot cn Renu,
a smilirg Renu.]

10 Location : Deep
forest.
¥ime : Yhe moment before

‘that moment.’

|¥he camera  starts moving
from me following me. It moves
from the top towarcs the cliff.
Some two hundred feet straight
down flows a stfeam. Tt locks
like only a moving white strike
of  hair. looks

inside the

Camera again

up.—“That  bird.” Cuts straight
on to ‘Me’—an  exited ‘Me’.
Freeze shot. Again the bird--a

freeze shot on it,and over the
freezed  bird, the following live
shots are superimposed.

(a) ‘Me’ and Farokh coming
out of our primary school.

(b)) ‘Me’ and P"Oﬁ

cut of the sccondary %:;’ﬂm’

(c) ‘Mc’ and Faroky
t
Renu. b
(d) A solarized  gloy,
Farokh. ™ of

(©) A smilling Reny

d) A solarized
Farcokh.

The bird staring at m, wi
burning eyes. I cant Miss j
more. I must get it a¢ any
Suddenly it madea sound. [Peietor »
So it could make sourd. Iy o
dreams it never did that F
shot on me. Again the bird
tries to fly away I cant allow it to
g0. Iraise my gun and a single
shot was enocugh. It went Straight
down, two hundred feet down
into the rocks and the stream.
It cries *Tei-tot’...... Traitor-r-rr.
The camera follows the falling
bird till it crashes on the rocks
half the bcdy wes in the flowing
water of the stream. Camera goes
down stream and again comes
upstream till it reaches the bedy

Close 9 of

< *

Farokh has still lying therein
a pool of blood his lower part
was washed away by the water
of the stream. I never knew bhe
was so much close to the cliff,
One thirg went wrong. I should
have taken the shot from that
very spot where Farokh was lying.
My first ever compromise.
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P

. ghea)s

INTTIALLY, 1 Was 3 writer,
] awe wrn  A0OW!  hundned
Sort SIS ad O movel
51 the heFanEg of my carer from
sar DX IS omwans. 1 was
pertdbad Wi W
gomnons sarownd e of the tkn
Bengsl.

1 thea ftelt that, throwgh Rt
pare 5 3 M madm, it
works slowly mmto the minds of
the poople. Somehow 1 felt there
5 an madoguacy im the medium.
To start with, Ui Temote, at the
same Ume, toa vy small readers,
ssriols lterature  belng  what
it 5.

Tasn came a revohution in our
Bengal of that time, came a new
wave of dramatic literature lad
by Sari Bijan Bhattacharvya of
‘Navapna®’ fame. It revolutionised
our way of thinking. I found
that this is a much more potent
medium than literature and also
most immediate. So I started
writting plays, acted in them,
directed them and did all other
incidental things round a show.
I became very much associated
with Inidan people’s Tae atrical
Association, ina nutshell, IPTA.

I and our colleagues roamed
extensively all over the place and
tried to rouse our people against
the ills which are eating at the
vitals of our society. I have
played and acted betore an audi-
ence of 10 thousand persons also.

My
Coming
Into
FILMS

-]
Ritwik Ghatak

But 1 found it's also an in-
adequate medium. Then 1 realised
that to say your say--to-day,
the film is the only medium. It
can reach millions of people at
one time itself which no other
medium is capable of reaching.

Then Icame to fllms. My
coming to fllmshas nothing to
do with making money. Rather
it is out of a volition for express-
ing my pangs and agonies about
my  suffering people. That is

do not believe in “entertainment™
as they My it or slogan mongerirg.
Rather I believe in thinking deeply

of the universe, world at  large,
mnternatiopal situaticn, my country
and flnally my own people.
I make films for them. I may
be a fatlure. That i« for the
people  to judge.

Because all art work invelves

two parties. One is the giver,
other is the taker. In case of
cineme, when an audience starts

seeing a film, they also create.
I do not know whether it will
be intelligible within this little
span of a little article. But 1
Rnow it for certain. A film-
maker throws up certain ideas,
it is the audience who fulfils its
Then only it becomes a total
whole.

Film going is a kind of ritual.
When the lights go out, the screen

takes over. Then the audience
increasingly become ome. It is a
community feeling. One can

compare it wjth going to a church
or a masjid or a temple.

If a film-maker can create
that kind of mentality in his
audience, he is a great one-such
as Risentein, Pudovkin, Bunuel,
Mizoguchi, Qzu, Fellini, Satyajit
Ray, Caccounis, Kozintser, John
Ford and others.

1 do not know whether 1
belonging to their category, but

why Ihave come to cinema. § 1 try.
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I have otten been asked why
and how archetype is wsed in the
cinema. 1 cannot
in a detailed or
cussion on the
ever, 1 feel some
this aspect of the Cinema has
ccome  necessary. Thais discus-
sion will obviously be based
on my thought, my work and my
experience. It is trye that new
reaserch has  progresscd g lct
on this wide subject and | have

incdulge here
complete dis-
subject. H Hw-
discussion on

of evolution of human cmh\alf?n
trace the same complex life-

im i bels
image trapnsform Into sym "
through  archetypal images'—A

deper human feeling spring from

The idea of the ‘Great Mother’
imege (we really owe this term
to Years—he was the first to use
it some time around 1890) cam'e
to us from Erich N;umanus,
book. But this ‘Great Mother
image with bcth the benevclent

not been able to keep abreast and the terriblcaspccts has' bf:en
of the most recent ideas in this ip our civilization since antiquity,
ficld. My explanation wiy thus intermingled Wwith our myths,
remain within the context of my our epics, our folk-lores and
own work. our scriptures.
inema

Comparative Mythology as a This ‘collective  subconscicus’
science has been revealing quite has been rulling our lives at
a lot of astonishirg aspect on every steps; the psycholegists
history. Especially after C.G. only proved it conclusively.
Jung formulated a few theorics,a These are not relevant to the
new light was thrown on the history cinema alone; they belcrg_to
and pre-history of mankicd. all art— All great art aspires

The ‘collective urnconscicus’ poin-
ted out that man carries in his
mind various images  which
were born bzfore man become
civilized

We came to know that in the
history of nations a number of
fundamental archetypes repeat
themselves. Through the hostory

I 38 1

after the unattainable; this is the
last word in art.

In the cinema one has tocome
face to face with this problem,
and all great films—those one cap
call timeless— have passed through
this. There are many examples
but, asthey speak for themseIVes,

there is no need for 2 mention

While mahn'

| LI

tried 1o submerg, Biyy, %
kind of tradition 5,‘.},}“;”
a difficult task. |y One .m "

sciously trying (o lead grn\%
to its cor.cluxu;n,thu (“t
make up the archu);(_%.ﬂm
this can create ap allg

some imeges
evitable
become

Ty
Ce &y “,q
CE%icp 45 w i |
Consequence and

inc:ms:qmmnal n
process of turning into 3
It is only then that
pal force is born. The Primey.
dial images are stifled ina g
of cause-cflect ryjes. In 1y
respect it is quite akin tocreagy
And dreams themsejves are iy

fact the front stage forarcbﬂ)w
images.

e
&hv,t' 3

the archery.,

Take for instance ‘Ajaczn‘t
I have been oftep abUsed 1..;
of restraint in the sequerces of
the Oraon triba] cances. By
believe me, I pever thought it ;0’

The protagonist of my
Bimzl- you can caj) him a ckzh
Or a tribal. In ope aspect 2
three are the Same—the
to infuse life into
objects. And this isap archetypyl
reaction. When a hnatic jogeg
himself at the sight of a cloud,
Or when the triba) imzgines
railway train asa god
in the same way.

The tribal cdances apd songs
In  ‘Ajantrik’ showed the wick
cycle of life— birth, hunting mzm:
age, death, worship of ancesicn
and rebirth. This was the m:in
theme in ‘Ajantrik’ this Lw of
life. This becomes Clear whea
the lunatic forgets his cld pul

¥ all iy
iaanim:c

—theV reagy
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when  he finds PCW  ome of
when finally Bimal starts laughirg
whent 3 child starts playing with
(he horo of his car. It 1s like a
yapialion on a mincr Cale of the
main theme, a sort of eche, which

is the soul of any symphonic struc-

(ure’

My mistake was that [ ¢i¢
pot introduce the idea through
popujgr symbnls But I had no

other way the subject and the back-
ground necessarily mace my werk
esoteric.

In Baari Thckey palive’ I had

not touched wupon this aspect.
‘Meghe Dhaka Tara® was ap
ambitious film, because I was

working with a universal theme.
Bengal of the past seven or eight,
hundred years had produced some-
thing that was essentially Bepgali.
The tradition of Gauri Daan’
or child marriage. The eight
year old child had to leave her
playground for a distant home in
an unknown village—this crea-
ted along with fear, a deep nostal-
gia. One folk-lores are full of
this. The same pain rings in our,
Durga Puja this is why Durga
is a daughter to us; All these
are expressions of the Great
Mother image.

This was  the fundamental
reality in ‘Meghe Dhaka Tara.’
The film may have other things,
like hatred for modern life, but
the film’s richness lies in that
fundamental reality.
the day of
When  they
suffering from
sad wailirgs

Nita is born on
‘Jagaddhatri Puja.’
discover that she is
T.B’. we hear the

of the immervon day—‘Come
Durga come 1o me.” Nita wants
10 see the mountsins, when she

fizally sees them, her time russ
out. There are people who car
cescribe this better than [ cam :
I have only given the hints

In ‘Komal Ganchar the
stery moves on  three levels :
Anuswa's  doubting mind’ the
leacership of Bengal's
Peorles. Taestre Movem nt 2nc
the arguish of a partiticncd
B:ngal- these three tragscics come
tog:ther. Tais explains the use
of centuries old tunes and songs
in this film. The antithesis to
these, archetypally’ is marricge.
There is an old folk of marriage,
of coming together, beeomes
inevitable here. Rabindranath
Tagore had written ‘I have called
her ‘Komal Ganchar’ in my
heart”. The poet Bishnu Dey
took it deeper into the Bengali

unccriain

wime timg warse f(gor  “Swear-
parckha™ bas » bhatke gwi Sita
(plcasm eocte the symbelic ps®x’
who dances simw rt the rubble
of the second world war  Sedem-
ty an image of Kah—the serrible
mcther—sfpears becre tar The
chixd runs awsy. Later we frd
that wzs a ‘bebwupes” ichy D¢
lkecp), 2 Chhwpn whbe IRasqusrices

in ciffercat faccy mike-wys From

the far away pesi, the srche-
typal i1mage whxh bhiwxts s,
which bas a stnrg foothelkd m
today’'s world 5 the hylrozn
bomb; its aam: 5 also the strate-
g Air Commard cr, perhaps
somec other unmniicrabie name.
Like the @ttle Sita, we hawe
come face toface with the killer
force. T had not realised all

this while shooting the film: osly
I felt that so much joy in the
face of so much
right; so much

death 1s not
innocence is pot

psyche. I  started from there. right. There has to be a jol,
In this film I went on searching a shakeup. May be new. in re-
for that face-from Botticelli trospect, the meanings sppear.
to Degas—that ‘flushed at the o G
FRIEND
Every letter of the word “Friend’ bears the

testimony

to 1its

conception.

F Stands for faithful, R tor real, I for inti-
mate, E for earnest, N for nearest and D for dearest,
In all friend means a fellow, who is faithful, real,
intimate, earnest, nearest and dearest.
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08 we nll krew, plays o very vitelpart

Encigy,
well

inthis  werld te-cry. Its dmportercccen be
understood  frem the hue and cry in the world over
the prevailirg encrgy crisle.  The world 18 as ¢nectmous
treasure  house of cncrgy, no doubt. But then .lhc
question s, is it itfiritc?  Arcther obvious question
is, how long will this cnergy last with the present
increasing rate of encrgy consumpticn? Naturally
other sources of encrgy must be thought ef, if the
world is to be saved from thisforcccoming disaster
of energy  extinction. Of course the scicntists are
thinking of various other sources of enetgy, namely
solar encrgy, tidal energy and energy from wind €tc.
to solve this crisis. This article embodics is merely

a birds cye view of the cnergy sources of the past,
the present and the future.

Well, to begin with, the past had acquaintance
with only a handful of sources of encrgy. Moreover,
duz tothe lack of organised technical knowledge,
many energy sources were not fully utilised. But
what is more significant is the fact that most of the
energy sources which preveiled even then, were not
During the remote past, people
countries were found to obtain as much
as two thirds of their energy from human power
and animals only. Wood was the mainimportant
fuel. For industries, water whs=els furnished power
directly and windmills supplied most of the mecha-
nical horse power. Solar energy, which is drawing
much attention now, hasbzen wused since the ancient
times for drying grains, fruits, recovering salt
from sea water, in heliotherapy and various other
purposss. Taese were the only sources of energy
which have been used in the past.

Graduaily, with the advent of time and along
with ths dsvelopmant of  science various other sources
of energy weare brougat to light. Taey are coal and

realised as such.
in varigus

Energy Sources— pasr,

i1 40 i

petroleum, which are even new tegs
important  sources of energy. ey ",
But these are not the onjy links | "
of energy. ot Ch.,.
There are of course many Others |,
encrgy, tidal energy, energy from g Ch N
more'  Although their use till pqy, i.Wamd. b
flcant, they are regarded as quite impor[cry insigy;
sources for the future. ant m

Solar Energy : This cncrgy is used ip Makip
cells. And of course very recently i has bf %lay
as a fuel in lighters and also in geper "
tricity.
Tidal Energy : Tidal energy is being ugeq ;
for rotating huge turbines to precuc
This is about the only purpose inwhich ti
is being used till now.
Energy from wind : Wind mill, which was g
source in the past, is again in  use NOW.  Expep
: . T+l
ments are being performed with 4 PCVel yeyy;
windmill with two curved blades which would rca
duce about one horse powerina twenty kilomct:;
per hour wind. Electric power from ap wind mij
as has been scen, can also be used to electrolyg,
water into hydrogen and  Oxygen which cap p,
recombined during windless periods in a fye] cell,
But then can we be satisfied by looking at the
progress we have made and thercfore sit idle)
If so, what would happen a hundred years herce?
As we knew, we have already reached a stage o
energy crisis. Thus, the scientists are now thinkipg
of now trends to overcome this crisis by bringing

out energy sources which have practically infinite
inexhaustible capacity.

One of the likely sources of energy for the
future, asso regarded to-day, is nuclear energy. Re
search and development for using the atom for peace-

lng ckc‘
n Fl’ance
C’kcmch

da I Cnttgy

8 Chergy

e
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® J. Roychowdhury

Fﬂ

ful purposes started some 30 yearg ago. To-day
the energy released by  the fission process
harnessed in the

But the present generationreactors suffer from two
mejor draw backs. Their thermal eff~ci-ncies are

relatively low and they can burn only the fissionable
isotepe of Uranium

: is being
fission reactors all over the world.

U-235 which amourts to only
0.7% of the total Uranium supply.F or these rea-
sons much stress is now laid vren the  develep-
ment of breeder reactors, particularly the sod ium
cooled liquid Metal Fast Breeder Reacter.  Tts
advantage is that it will copvert “fertile’ isctepes
of Uranium  (more than 99% of the total suprly)
into fissionable plutenium. Tt should be able to mapu-
factuire Plutonium fuel chargesfor additionral breeders
at the same time it generates electricity. The deve-
lopment of practical breeder reactor might stretch
the world’s  resources of energy supply gocd for
huncreds of years, but the ultimate here for indus-

trial  civilisation rests on nuclear fusion of Heavy
hydregen isotcres.

The hydrcgen bomb is the most awesome
power on earth. Yet it is theoretically possibleto

contrel this mighty force with complete safety

ina
reactor that would run an electricpower plant. But
then, to tame it, presents a scientific and  engineerrg

challenge that in many ways is much more difficult
than placing a man on the moon ora solar energy
system in space.

Thermcnuclcar  fusion has the potential to
provide the world with a cheap and abundant source
of energy, a source as ancient as the Sunitself, for,
itis the fusion process by which energy is produced
in the Sun and other stars. The fusion reactors of
the future would use light atoms such as deutorium
(an isotope of hydrogen) and lithium, or possibly
deuterium alone as its basic fuel source. In a

T

fusion reactor the atoms are jeired
together and there isa tremencous relcase of energy
material. Morcover fhe
virtually

nuclei of these

amount of
fuel s
tryirg to induce fusicn
heat the deuterium
fusion H-wever, this puclear
plapt is still very much experimentel.
lots of preblems too.
requires temperatures of about 10N.ANN 000" ¢,
there is no material on earth which can
such heat. Another cruciel problem is the
active radiations 2n atomic
These racdiation if accumulated could become  cre
of the deadliest pcisicrs cn carth. But the crti-
mists believe that the time is not far enough when
we can use the nuclear energyv for peaceful

from a tiny

supnrlv of fusion inexhaupstible.
Srieptists are also reecticp

by using lasers to etemrs to

temrersture. rever
Merecver,
thev present Fusion  fower
hut
witksterd
reacic-

emergirg from rlert.

purrceses.
If they are correct, merkird will have a cleen,
safe and cheap power in the not too far (istert
future.

Geothermal  erergy is arcther erergy which
is getting much sttention these days. For a peticn
running short of  encrgy, it shculd be a cavse cf

cnmfert to realise thet the cartlitsell isa  gigartic
storehouse of heat and energy that we  heve scarcely
begun to tap. The earth’s core is a mcltcn reck
which has stored in it as infinite amount of  thermal
power. The geothermal plerts ercurc tke werld
are now capable of generatirg as much as cp®
million kilowatts cf energy. The hot srrirgs are
available almost is every part of the world ; Volcaric
regions are the prime areas where geothermal encrgy
can be obtained is plenty. This erergy can be
sought in areas where there is no underground water,
only hot rock. Development of such hct scurccs
as volcanoes and hot springs might prcduce as much
as twenty million kilowatts ot heat nergy by 1985,

PRESENT AND FUTURE
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latistreal - data available. But this energy
cettamn difficulties too.  Such as ;its  drilling
high Moreover (his energy  must be
only at its location, as the low grade heat can
Even so, we must
it as an

asper the
poxes
Lokl iy \‘p\"\'
used

not be

overcome

very far away.
these  problems and rely upon
source of energy for the future.
important source of energy for the
to-day, is solar cnergy. Althouh

petting much attention till this cay,
cnough to-day to be certain that this

properly, would bea trem ndous
Tt has alrcady been pessible to

into electricity. A solar coll
in space

trasported

imnortant
Another
seen

future, as

thiv was not
we know
energy, il harnessd
source of enerpy.

entray
has alrcady been uscd

the sun’s rays into electricity.

solar
made of  Silicon
crafts by converting
But the snag is that solar power plants would be
costly though fuel-free. The sciertists in the

convert

rate. Another concept

locate solar power stations

equalh

in

f»""’Mi\ing

These
plants would consist of alarge number of o1
in a satellite placed in synchronous  orbit .
the carth's equator. The clctricity
wHould b»

space

ﬁrﬂu“d
preduced by

the sohlar czlls used to generate Micre.
waves, and these would be beramed some 22 00q
miles directly to a receiving station on earth. On
reachinrg earth these microwaves could be readily
converted to direct current electricity.  This sort
of & power plant would be above the clouds and
hence could bea steady source of electricity twenty
four hours aday. But along with all these promising
factors, solar energy has one great disadvantage
Thig'; is that the microwave beams from the Spacc'
stetion to earth could be avery lethal weapon jf
miscirectcd. ¥ wever, this is cnly a rossibility.
Thus, as we have seen, the world of energy ‘hag

very
fisld arc thinking of large solar power stationsin the Pprogressed steecily to mere and mcre  sorhisticeted
desart arcas. If it proves cconomical one estimate Sources. The transition from wood to coal angd
is, adesert arca of 115 square miles could produce then to petroleum as the main source of commercia]
1,000,000 megawatts of electricity, which is three en€rgy NOW appearsto lcad us to  theatom, but this
times the U.S.A.s consumplicp in a single year. is probably not the last link 1n the chain. The pext
Ol course,  possible sites forlarge scale use of solar add perhaps the wultimate step is to harsess the
encrgy arc not confined to the werld’s Ccscrts only, sun directly or to control onecarth  the fusion reaction
although they alome have htepotcntic] to mcet ali  that occuars in the sun.
the demancs of the world’s high energy consumption 0 o
5
®
l =
‘ —
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podty p dyﬂ
/—-————'———-—————-—————_'——__—_—-
® Devabrata Das

Dem ocracy

The dinlomat amiles

As he picks up the baby

gtrokes it and fondlee it

The baby looks content when he snys
“*1l look after you entie.,”

The baby's hands are  flsted

A threat written on thom
“11 bash your nose if you don't”’

The diplomat is a busy man,

He even has himeelf to look after
Ho walks away

After he drops the baby on tho street
Who crics. Who Wails

The buby.

Alone on the footpath it crics.

The padestrian pussirg by wonders.

Pie padestrian meaning this poet wonders=

“Waose baby s 1t 7"

~¢""
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I met her in the rain,

st eves, with loshes like

bluck raindrops,~and mine,
closed to the world, as we
closed oursslyves through that kiss
in the rain,

Lonely people ke sudrois, Hke scattered clouds

looked at us In envy,

and we basked inthe rain
of finding ench other

In all our hapiness

in all our grief,

In the raln we met each other

watched by the people and thelr sadness
surrounding us ke raindrops,

and slowly we break our embrace

a we go to moet them

uniting our beings with theirsadness

In the rain,

Like the rain closing the clouds

like resolve celipsing all torture

like people meeting people

We meet- -

The Jlovely onos and we, -

We meet together in the raip,

And our eyes aie not ¢losed wny more,

Ay we walt for the sun,

00
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of the Russian satcllite captufed
of the world

idea © (

imegiraticn
the

the
and brought ingor-
planctary trivel from the regicn
of flantasy to that of reality.

In ancient times, it was thought
that the atmesphere extended
all over space, hence it ne~ded
fiving craft_ in
order to achieve space flights.
But now, it is known that the
height of the atmosphere of ?hc
earth is 320 km. only. So, being

orly a suitable

™ ssibilities of the :

flig! ke jy o
ghats woe H G: S Wi
¢

man, who ”

1890,
the

by Ean
but
math matxy)

he

volved. Another oy at

. > i “"

Russian., K.E. Tuclkovgky i 1
Y in

contributed S“m‘”‘vng ¢
L
of space .
but lacked the enginceripg
ledge. Tt was only after 'he‘ 3
of World War 1, that ”\ch : --

works  were published g b
SM ]

mthematics

SOME ASPECTS OF

Man’s flight into Space

— U

@ Ibansara Hooreg

The science of Space Travel
called Astronautics, is now an
established fact. The Twenticth
century can be called, “Thc Space
Age.”
made many spectacular successes
in  conquering space. Form the
earliest days, man has been attrac-
ted by the Moon, the result of
which are the numerous fruitful
journeys in to the space. He has
been held down by the gravity
of the earth, but now-a-days he
can succeed in escaping {ffom the
bonds of gravity. The launching

In this century, man has

1 44 1

very thin, balloons, blimps, pro-
peller plares and jits were feilures
outside the atmcsphere.

—But surprisingly enough, the
theory of the prescnt day rocket
has already becn known quite
a long time before, basec upon
Sir Isaac Newton’s Third law of
Motion; statcs that “For
every action, be a
reaction equal in force, but opro-
site in direction.” This law has
been applied in the construction
of the rocket and it has been
found that it can function best
no

which
there must

in vacuum, where there is
air to resist its motion.

{The first man who realised the

flights, namcly,
Rcaching Extreme Altitudes™,
by R.H. Goddard (1919). —“The
Rocket to Interplanctary space™
by H. Oberth and “The Attai
natility of Heavenly Bedies™ by
W: Hohmann, which ltid down
the thecritical fourdsticn of Astre-
nautics.

The rocket must attain a velo-
of about 11.2 km/sec in
order to escape the gravitation of

“A ;\‘Cth«‘d of

city

the earth, which is known as the

escape velocity. The rocket wili

fall back to the earth i’ it has

toolcw a speed. Again, if

were projected will a velocity of
about 707 times a speed. Again,
Il Aecian il



or Last night I had a
ke { dreamt that T was dead.
' A, e
7 d,-,;.a';c - and asksd Is it true

j we must all and you ans-

that T «why, who said so 7

wer€ i 22

what exactly did you mean by

hal ?.! ‘ St )
wplease open the wincow

4 my wife sleeping, not paying

ai :
y [cast attention to what I had
(v

the
said-
¢
t:»'lim'io""' L
did.

{ went back to had where my
wife was sheilding her eyes from
the dazzling reaps of the sun,
and once again asked her the
same question “Last night......... ”
But I got no further. Instead she
said “What lovely weather. Lats
go out for a drive.”

I request with a nod of my
head, and once again tricd to ask

[ got up and pulled aside

curtains and  oponed  the

weather was splen-

her and my question. “Last
night 1 had a nightmare: I make
up and asked you ......... ” But

once again I got no further. My
wife with a short burlesque move-
ment pushed aside the bedclothes,
and jumped out of bed, and
went straight to the bathrcom.
I lay in bed with my head
on the pillow, staring at the
ceiling I could hear the mcst of
watch the Dbathroom, ard
through it my wife’s noice sirgirg
to her hearts content. She came
out of the bathroom and stccd
in front of the mirror. By this
time 1 had got out of bed and
was stancing besice her. Once
again I tricd to ask her thesame

in

question. *“Last  pight 1 _had a
dream, T  ({reamt......... *  This
time she

switchcd on the racio,
and sterted listonit g to some music
al full volume, drowning cut my
words completely. She was per-
formirg her toilcts and Tdid not
disturbe  her, knowing perfectly
well she would not pay head to
my question.

When she had finished, I must
be the racdio switched it off, and

began “Now look, for once
for all.

and
Last night 1 had a dream.
I  drcamt thet I was dead. I
meke up anc eskcd you......”

Suddenly there was a kncck
he door. My wife shouted
in.” Ard cnce again
I was left in the middle of asen-

at

“Come

tence. It was the ccck. A shert
stout and pious man, Wwho had
come in to take orcers for the

day. And off ment my wife, on
a ficld that was entirely her over.
A fi.ld which consisted of taking
to task the ccok for the slightest
aiscrepaney his cockirg. I
could hear her tellitg him some-
thing about “the half ccokec fish”
and the curry bcing too not.”

I slipped out of the room
witbout their noticirg it and sat
cown on the safe, amc. put on a
recere on the player, tryig to
frce myself ot my ill humour.
As I listned to the music, 1
reflectea the I get
from my wife “why whe scviet
so 7°..Shc had replied to my
questicn I hac. askca her curir g
the night. Now she hed not
at all. I answels

in

on ZLSWET

answered
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had conmsisted in simply CzmyTE
out her functiops. On reflecticn,
thest two  answers resembiled cach
other. They seemed to comvey
to me onc answer. Sceing that
we were alinc it wes usckss for
me to think of death. It was a
simple explaraticr, but it
very comfcrting c¢ne at that, and
suddenly I seemcd to lcose all
my ill humour. I felt like a child,
who after having askcd his mother
had got apaDb-

satisficd his

wes

a silly question,
swer which fully
curiosity.

My wife came into the room
and asked “Lets go shall me?
Its gctting late alreacy.”

In the car she turned towarcs
me, and askdd. ‘‘By the way
what was it you wanted to krcw?
With so much to de, dicno’t pay
any attenticn to ycur questicn.”

I had a nightmare last right.
It seened I hed wcken You Uup.
I wanted to know ii IThad woken
you wup.”

“No you didn’t. I slept
soundly through out the night.”

“Are you sure ?”

“Absolutly. You didn’t make
me up- 1 slept soundly through-
out the night.”

o0
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pechnclogy  van  inftiate  w totsl
preeers ol develnpment frem the
(R svEry andd vver
technolopgy s

s lutiene

jrerent aiaie of
Npace
LRERIFRLE
communien

popalation
fikely 1o ol
partivulatly in
managements of natural
rercurces The antellite

technology o

My
e amd

uee of
provide eduentional

whith ave of grent

1 he

telnted  avepn

""'""'ﬁ"" foy 1 r\'(':\‘\")l ni
The Tndian
aie alay working on several pre

poanls for conducting meanirg ful
investigatic na

of Indin aoientivte

experimenta for the
of outer space In future

Another  aspect  of Man's
flight into the outer space, isthe

1o nae s beer

ot will alee srve g a hgae fre
fript 1y tekvettly [

f h tly hediey a9t i
space Afasmiie ep Ry and cithe,

new  types of energy wifl

play

an important Weee ey

part in
vel in the neer (uture

An
Sinnott

furemasan’s

American botanist F w
says . “Science s adven.
greatest adventure with

Intinethon telated  to damily  constrction of “Space Stations.' the universe.” If the rece tés of
planning,  hygiene and improved At present, there is no Manned-  scicnce are  any criterion, there
vhevltural  practises i o apace  stations, but in the necar : 2

:::mmvnm'n h'v l’mlln. ;:l l‘h'n:lr::‘l:‘«: hlmn'c it s expected to have such W:" sk
way the survey of forests, agrl. statlons, having persons werkizg adventures to Lwc‘ the unknown.
cultural, soil un.d mineral wealth  in them. They wifl pmlmhly, Th”c pt e h“.lc oo
can be done withina short time ho  oquipped with all the nccessary coubt l-h’“ man .wm umma,tdy
wing  natellite technology, The ri s mad 6 windle dhe come ‘mtu. contact  with races
xecond watellite of Indin \\';llsnu!y N "i:‘ny on scientific rcscarch' - s '»l:'i“ -~
cettaln problems in  hydrolopy ln‘ ynditd - hard t '; li- g That CO‘nlact TR pe th_c
7 under conditions h O aupli- most divastating event in Man's
meteorology, forestry and other cate on the ground. Such sta- History. 00
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Poetry Page

T ————————————————————————————————

® Ahmed Eusuff Zaheer
She

EYC-‘ of yours

Truth
gleaming thro' my inner eye

—a ycarn of mine, With hidden facts,
still aloof. Our lives sublime ;

S0, still—- Unfurled by the young's,
with brush in  hand As days pass by.

and a cluster of colours With new hopes to dawn

—on the empty canVas; And its rays fly high,

i life,
You blush’ We shall be on the evening of life

Waiting to say good-bye.
00
Maketh

We know not of the land
~where we must go,

For days are nearing.
—a$ the sky changes sign.
Now is the time to
—face the world afront.
Breaking thro’ barricrs
—with all rays of hope

Life

And so they took him.

—into the graveyard®

And he was buried

—with admirers mourning.

And along with him

—gone were the aspirations.
Her so happy a life

—into ashes of despair.

Mili was weeping in the corner
—with sypathies here and there

But none could give her the happiness
he had for her so dear.
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@ BHomjoy Exsikhowa

darls mass was
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iight 1 haed # drentn .

e uf n nightmare the m
dppmt that 1 was

ek Inslde # glass

taal
Hownin et
0 teenti; |

vl tp iy

'I:/'v“’ A'w | Jooked  Up, I oould
awe peopile  walking netoss  the
tup of the box, There were men
ahtl wotmen who walked #Cross
e box. 1 eotld make out by

(e ahape of thelr shoes. Now
Iwo puite of feet appenred and
R[um'((‘ ditectly on top of my
One wHe 4 mnle, ﬂﬂd thc
other a  female, Bvidiently this
wis o man and 4 womman, on may
be even a fair of young lovers.
[ wanted to say to them “Don’t
stop on top of me like this.
Don't you realise that I'mlying
under your feet, while you talk
of sweet nothings, and make
plans  for the future? Don’t
you realise 77 But no words
issued  from my mouth, The
couple seemed to hear nothing
and kept on with their talking.
But now something worse hap-
pened, A few workmen brought
along a huge chest, and placed
it on top of me. This appeared
a  kind of darkness all around
me, and I become pale and frigh-
tened. 1 wanted to say “Don’t
part that thing on top of me,
I'm going to die if you put it
there.,”” But again no Wwords

issued  from my mouth. They

Head.

throught the chest and put it
directly on top of me. I vyelled
frantically, and tried to open
the lid of the box, but it would
not ludge even an inch. The

advancing, and

it coveted me and Nelge g
l“’

it & gloon, then | Make p

# long and litey groom "
I moved over the led ¢, Whe
my wife was sleeping and iﬂk.”-
het “why then, is it tfoe "fd
eve have got 1o die 4 e
appeated not 1o heas, a4 ‘v
Ishook her and )

fepeated the
question. She appeared iTtatageg
and teplicd With a groon g,

Why
who said so 7’

And Meyed
aver and ment bak to sleep,
My wifc's  answer filled me
with a terrific amount of joy,
1 thought for a moment thy
1 was going to
that maybe 1 was

live forever,

immoncd’
and that T would not die. By
this feeling was only momentary,
After a moments reflection, it
occured to me that it was even-
table that me must die some
day. 1 moved averto my wife’s
side and asked her “why do
you say so? You known that
we cannot go of living tor
ever. We hence got to die some
day Why do you say so ?”’

I got no reply to my ques-

tion. My wife like sylil who
deliners her aracle and lapees
into  uncociousness, had fallen

again into deep slumber. 1 felt
like awakening her, and asking
her to elicidate on what she had
said ; but then I thought it would
be better if | deferred my question
till morning.

Next morning, being a some-
day, I make up at about eight
‘0" clock. I moved aver to my
wife’s side and shock her and

11 Aeciar |]



- wn}cﬂ:d will a velocity
" ws . v v

i cscape velocity, then it will
the earth indefinitely and

no' fa“ back o the earth

again-

Tarre fregress during
the carly becovse the ex-
perimeners were short of money
and  very few took it seriouely.
fnspite of that, Gzrmary succeed-
el in sending primitive  rockets
to heights ranging from 1,000
meters to 2,500 meters in 1935,
But the posibility of using rockets
in military purposes, exhauced
experiments in rockets, and Ger-
many was the first to 'make use
of the rockets in her
World War II.

~ag 1O

(' avs

weapons
during

Soon after the war, the United
States of America, the Soviet
Union, Great Britain, France and
other countries, carried an exten-
sive experiments on space flights,
serving in various aspects. All
these aimecd at developing a
craflt that can be launched flights
to the outer space. To-day, manned-
rockets have reached the Moon
and unmanned-rockets have been
sent to the outer space and out
of this solar system.

The first step on space fiight
was the development of artificial
satellites which can orbit round
the earth. On October 4, 1957,
the whole world was thrilled to

hear the announcement that the
Soviet Union had, for the first
time in the world, successfully

orbited an artificial earth satellite,
called  sputnik, thus bringing in
4 new era of space age-an-era

Which now promises great hopes

for the betterment of the life of
man on our planet, the earth.
From that time onward<, several
satellites  were launched. The
United States of America, first
l2unched explorer 1 on Japuary
31, 1958, Then 1ater or. the
first manned-flight into outer spece
took vplace on April 12, 1961,
with Yuri A. Gagarin on board.
Ye was followed by many others.
We, in  1India, watched these
developments with keen interest and
admiration, because
taking a major step in a rew
direction, that could re-cutionise
the style of his life on the earth.
The people who are to go
on Space flights have to be trained
for meny yeers.
jected  to undergo varicus tests
and experiments. Ore of the
common  encounters of the As-
tronauts or Cosmonauts is weight-
lessness, and due to
accelcraticn
circulation
person to
Regarcing

man was

They are sub-

extreme

blccd
causicg a

conditicrs,
slakens,
become unconscious.
oxygen, it can be
carried in the craft in the liquid
state. So there is no difficulty
in breathing, Again, there are
several dangers in space flights.
The ultra-violet ray of the sup
can strike the ship, but that hag
been modified. Further, the
cosmic rays are also dangerous,

but present only in
certain places and atcertain times,
but these can be avoided by
proper planning. Again, all the
workings of the space-craft itself

these are
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must be perfect and  precise, and
the controls from the eprth must
also be correct. The of
the craft into the atmosphere must
also be at accurate  angle.
otherwise. the craft will be sma-
shed into or may be
hurled hack srace. Thus,
all

order

re-entry
an

nicces,

into the
precautions must he token in
» to safe-guard human Tives.

The next importent step mace
on space flight was the landirg
of man on the Moon Astronout
M. Collins was the captain of the
first mannec-flight to the Moon
on July 21, 1969. He remaired
in orbit, while his fellow astro-
N. Atrmstrerg ard E.
lorced cn the Mcer. The

nauts,

Alcrin,

craftwas
The
was
was

ore of the Apollc-series.

mcst impertert  discovery
that the suriace.of the Moon
nct ash, but ground similar

tothat onearth. A clcse stucy of
the Moon is shedding rew light
on the crigin and histcry of the
earth and the solar system. Other
successful  landirgs followed with
newly inventcd lunar vehicles.

As a first step in space pro-
gramme, India started by setting
up a  cocket launching station at
Thumba, neer Trivardrum, ip
1962. As a result of the co-
operation  between Incia ard the
Soviet  Union, Aryabhata was
launched on April 19, 1975, —

Why
try like
gramme ? Ceveloping
country like India, with its vast
area and large population

does a ceveleping coup-
India want aspsce pre-
Fcr a

space
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The World of

-

Albert Einstein

All his life he was trying to

out
God does mnot play at dice-

“Dear Mr President”, wrote

the world famous scientist, Albert
Einstein, “Some recent work by
Fermi and L. Szilard which has
been communicated to me in
manuscript leads me to believe
that the element Uranium may
be turned into a new and im-
portant source of emergy in the
immediate future. A single bomb
of this type exploded in a port
might very well destroy the whole

port, together with the surroun
ding country.”
This letter was written to

president F. D. Roosevelt in the
winter of 1939. Einstein wrote
another letter on March 7, 1940,
calling attention to the intensi-
fication of G:rman interest in
Uranium, but this too did not
have much effect.

it 50 1
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make mrathematical simplicity

of the laws governing the universe: He always believed that

At last, on December 6, 1941,
just one day before the Japanes

attack on Pearl Harbour, the
long-delayed decision to apply

substantial financial and technical

resources to the development of
the atomic bomb was taken.

The flrst atom bomb was dropped
on August 6, 1945, and the other
a few days later. The third bomb

has not been wused in war till
now.
But Einstein regretted the

decision ot making and dropping
the bomb. He himself had been
instrumental in writting two letters.
Einstein said, “If I had known
that the Germans would not
succeed in  making the atom
bomb, I would not have lifted
a finger,” 1{e felt both he himself
and other scientists who developed
the bomb were deceived.

I'e was once "kf.‘d wh,
was that mankind, having bcu

3
ﬂChi(ve u:

grand-scale of  Pucley,
energys - annarently una,
to avert 1fs usa in the d““mctio“
of mankind. “That is very
gqmelett  Binstein  rerlicg,
hecanse  nolitics i far more
mrlicated than physics.”

cleve enough o

release

was

is
co
man was "'"‘mbh
cimnle in  his nersonal habitg,
11~ realv wore secks. e avoideq
the telephene ard felt that a
was one of the best inventiong
ever made by man. ""e drark ng
wine ard never served it to any
one. The visitors were offered

tea or ginger ale......

yis  bedrcom was an example
of his monkish nature. There
were no pictures to acorn the
walls. He used no carpet on the
floor. He mnever required any
shaving cream or this of lather.
He sh:ved rcvghkly, with a cake
of washing soap He required
no bedroom chappals and walked
barefoot around the home. He
required no barber.

Two orthree times in a Yyear,
his wife Elsa lopped swatches
off his hair. He required
underwear. He also  dispensed
with socks. “What 1is the wuse
of socks 77 he asked, “They only
develope holes” One day, his
wife purchased some new shirts
for him. Next day, she saw him
chooping off the sleeves of the
new shirts from the elbow down.

Enstein said, ‘“What use are
these cuffs ? Cuffs have to be

This ereat

no
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bulwﬂed or studded. They get
dirty and have to be washed often.
It is all a waste of time.”

He was interested in almost
everything and gave every topic
and visitor his undivided attention.
Bvery person who talked to him
was taken completely seriously
py him. He once carried out a
fengthy ~ conversation with a 12
yearSO'd boy on the subject of
whether the  earth was turning
or not.

The boy took the position that
it just did not seem as though the
earth were turning, and that he
therefore did not believe it.

Einstein told the boy that he
was merely stuck in the pre-
Galilean view, that astronomical
obsavations indicated that either
the entire universe with all cons-
tellations was  turning around
the earth in a most complicated
and improbable fashion or that
the earth, too, was moving in a
certain way and that of the two
explanations for the constantly
situation in the sky,

changing
the second was by far the most
probable.

When the boy replied that

there might be a third as yet un-
discovered answer to the observed
phenomenon, Einstein said, “Of
course, but have you found it?
If so, weshall discuss it.”

Butosometimes, he would rise
abruptly—even in the middle of
a sentence and state 'apologeti-
cally yet firmly, “I have to work
now”. he would then retire to
his study without any further

Ceremony* leaving it to his wise
an.d faithful sccretary to enter-
tain the guests a little longer.

There was nothing in the
least offensive about thjs; it was
Ahinus  that an grchoccasions.

hrain  had  suddenly
bamin to enin, and that therefore
without further delay, he “had to
work.”  Whether he or anvhody
liked it or not. Tt seemed as
though he had received orders
from elsewhere, and he followed
them good-naturedly, exnecting
the very same attitude from those
around him.

Once, he was invited to address
a gathering of students in a univer-

Ringtain’g

sity.  He rose up and said,
“QG-ntlemen, 1 have nothing to
say now. I will come again

when I have something to say”.
and sat down. After six months,
he wrote to the university that
he had something to say now. He
addressed the gathering for 2
few hours and explained hislatest
work. He never hurried or per-
mitted any one to hurry him.

Once, an excited fellow as
tronomer from India (Prof. S. N.
Bose) called him to tell him
about a breath-taking discovery.
Einstein  told his secretary to
advise the Indian Scientist to
sit down and write him a letter
instead- -If he really has made
an important discovery,” Einstein
told his visitor, ‘‘certainly it
should keep for a week or two.”

He used a scientific language
even outside his chosen field.
It was very carefully weighed

Il Assam Engineering College Magazine !

accurate 8%

and  scientifically

that of a few people. TPo »
friond who had sent him #an
article on some political ques
tion, he wrote : ‘I think it (the
article) comes closer to the truth
than anything [ have tead on

the subject.” Hs did not ¢4y,
as most of us might have, ** Yery

true.”

H: would
know the truth,
think that it might be the truth;
that it came ‘‘closcr to the truth”
was his way of putting it, and
was Characteristic of his attitude.
Finally, he did not say, as most
others out of thoughtlessness or
even presumption. “Thegn any-
thing else,’ he we uld say ‘‘than
anything 1 have rcad on the sub-
ject” lcaving open the possibility
that some one eclse might have
written somcthirg still cleser 1o
the truth,

And of course, to
his judgement with the words,
“I think”, instead of saying, a8
most people, that “‘such-and-such
is so-and-so,” speaks for itself.

H- insisted that it was para-
sitic to use up the labour of others
His this attitude towards human
labour was somehow connected
with his political views, and these
were often misintepreted. Many
considered him a communist or
fellow-traveller.

not presume o
Nor would he

introduce

at least a
This was
every form of
was at all times an

individualist.
He was a great lover of classi-

wrong. He hated
dictatorship and
outspoken

u st



cal music. We played the viclir.
H: also played the .piano. The
difference  was that on the
violin, he played a considerable
range of standard compositions,
while he used (he piano mostly
to play his own creations as they
Came (v him while he played.
Once, he m=t a stone-Ceaf
friend at onc of the musical cop-
Certs.  le called him aside and
took him 10 another room and
taught him 1o appreciate good
MUSiC  starting form  pursery
Thymes and explained the fine
pPoints  of classical music by
Playing a few classical records.
Zle was an ardent supporter
of the statc of Isrzel* and an
advocate of a world government.
However, when he was invited
to become president of Israel,
he  declined, saying, “S:ientific
problems are familiar to me, but
I have ncither the naturzl capa-
city nor the necessary experierce

to handle human beings.”

In 1905, he formulated his
special theory of relativity. This
was based upon simple laws
formulatcd by him. The velocity
of light is always constant, Speed
of light does not follow Newton’s
laws. From the principle of
constancy of  wvclccity f light,
he procduced the famcusequzticn
E=MC2, the transform:ticn «f
matter in to energy.

This law explained, for the
first time, the source of the sun’s
energy. If the sun operated by
burning its fuel aswe burn gas,
it should have cooied off long

" s21

ago, but by converting maties
into energy, the sun his been 2hie
to gadiate for 2 fopg VME sl
will continue to do go for many
milliops of years 10 COME

He opUmInt, g!s
optimism was, in fat, A2 dfle-
rent  and grander type than that
of most people. When he once
(L 2 friend that he felt that
an atomic chain feaction, pAWOL-
ing the entire atmosphere, ﬁ;asa
deflaite possibility, and the friend
therefore sacly concluCed that
“that would be the end of every-
thing* “Einstein Jaughed @ “But,
my dezr friend, you forget the
fish in the occans; They would
come to the shore 21d na few
million years everything would be
just as it was before.”

Tne man who gave the werld

was 24n

E=MC3 could zlso poke fun.
To Einstein, it was all 2 matter
of relativity.

The fact that he was alJew
and that Jews in the entire worid
were  proud of their Einstein,
pleased him, and sometimes
amused him. he was able to for-
get his expoged position at times
and almcst agrecd to be God
father to the newborn son of a
Christian friend, until he was
reminded by his wife that the
Jews from Tel Aviv to Los Angeles
would be petrified if he did
anything like that.

In this connection, the follow-
ing words of Einstein are worth
remembering. When he was
once asked if he thought that
his theories might ever be proved

wiong. he VM ‘1 taars

thould  they rng ‘%r-
W say S w2 Gorgy
the Fresch willy ooy ’~ i R
Eviopess  Shoggs 5 i
 be womg. (a ry-:i-xmv"
say J was 3 [ r— ‘w ir
Goamzns will sy that § A
Jow.” e I

»,

of Wigher elucation. 3, out
visitor, where the stadony, ‘;
ot treated Bhe school buyg 4,
Ieft free cither to work oF wimg
their time in pobs, “Natagy~
he 2dded, “most of the iz,
their time in pubs. Py these
Cew who don’t recoive 4 iy,
efucatiop then those iy g

Einstein  received 1he Noker
Prize for bis Work om phogey,
and the gquantum tkory 20d es
for the Theory of Relztmiry 5
is popularly thought. Five yoqp
before Tis death in April 1955

he published bis  unifes g
theory.

In 24 pages of mathemariny
he combined the physical laws

of gravitation and electrc-magy.
tism. All bis life he was tryirg
to make mathematiczl simylicy
out of the laws governing the
Universe. H> always  belicved
that God does not play at dice.

w
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Polymer is oblained from many natural com-
p,un.ls like starch, cellulose, protine, natura) rubbcr

diffzrent (ypes of - g3Ms and resin. Some higher
polymers such as plastic, callulose can be  ob.ained
by the change of state of natural products and poly-
mpers)like olefin by the polymarization of some un-
saturated compounds.

Big atoms formed by fepeatation of many
small & simple chemical upits g called polymer,
These atoms of polymers are bigger than the atoms

INDUSTRIAL

DEVELOPEENT

of ordinary substances. Polymers formed by this
way look like chains. Insome cases these chains
form part by part ormay be like three demensioral
net work. The repeatation unit of
equal or almost equal tothe monomer.

A chain of polymer is expressed by the repea-
tation unit present in the chain and it iscalled degree
of polymerization. The molecular weight of polymer
is repeatation unit and degree of polymerization For
an  example., the molecular weight of polyviny
chloride is 63 and its degree of polymerization
is 108, therefore, the molecular weight of the polymer
of palyvinyl chloride is 63 x108

The main three groups of polymer
Plastic & Fiber.
Rubber : Rubber is found in nature in abundance.
Natural rubber is prepared from a milky white and
oily liquid named Latex obtained from Rubbertrees.

polymer is

is Rubber*
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This liquid can be obtained from many rubber trees
but in common itis prepared from WHevea
linesis.

Brassi-
This oily substance is eliminated by mixing
higher polymerised hydrocarbons or by so me acid
of same nature in Latex. This Latex is then through-
ly washed in water and passed through rollers.
The rubber coming out from theroller is slightly
coloured and is called pale crape or crape rubber.

Some  amount of scdium bisulphite is added to
reduce it. This crape rubber is about one milli-
meter thick and is dried in air ot 500¢c. This way,

the natives ot South America prepare usetul rubber
trom natural rubber.

The structure of rubber hydrocarbon as alinear
chain of 1-4 isoprence units has bee established on

the basis o, pyrolysis and ozonolysis products, Jso.
prence has been obtained one of the products of the
pyrolysis of rubber and it has been shown that it

133 4



can be polymerized to bicld a rubber like preduct.
Natural rubber is a lincar polymer with in a

number average molecular weight of about 35108

(degree  of polymerization is 5x10%) and a broad

molecular weight distributicn.

Plastics :  Plastics may be classified into two main

groups as thermcplestics and thermosetting regins.

The thermcplastics, 2s the name suggests softened
by heat even in the finished products. The thermo-
selling regins are ccnvertcd to an infusible material
during the mclcirg process ard thus finished pro-
ducts 18 no icrger subjcct to heat softeming. A
lirear pchymer such ¢s Nylen or the cellulose deri-
vaties will be themoplastics. A moderate amount
of brarching of the molecular chezin still permits
the egin to be some whzt thamcrplastic; but if
pumerous cross linkage is intrcduced, a three dimen-
sional retvark is farmod which results a very high
molecular weight mazteiiz]l which is both insoluble
and infusible. The thrce typical tupes of Structure
incdicatcd in the fig (a) by drawing in which the
represent molecular weight.

The
nitrate,
lene,

are
Iines
impertznt  thermogplastics are  cellulose
cellulcse zcetzte, cthyle cellulose, polyethy-
polytetrzflurcethylere, pclystyrere etc.
Thermoplastic meterials melt with the applica
jon of hcat ard bccome rigid again when cool. On
reheating they became soft again. By the applica-
tion of heat & pressure, such materials can be made
to flow and filled out a melt mold. Some thermo-
plastic materials, particularly those formed by poly~

merization  reactions may be shaped by pouring
monomer or intcrmediate prccuct in to a mold and
then curing. Thermoplastic materials may also be

extruded as a contecnuous tube or rod by forcing
the heatcd mess through the properly shaped opening
or dic into a coolen atmosphcre. Thermoplastic
materials are oftn dissclvcd in solvents to make
lacquers. For example, thc viryl resin used as
linings for beer cans are applicd to the tinplates as
a lacquer.  Nitrocellulcse lzcquer is another example
of this application.

A resin must be converted to a plastic

i 54 1
'.

atsome stage in its manufacture OF applicyy,
in order for it to be shaped to the desired !()ll.
Certain  types of resins undergo additiona] feactiy.
at the temperature required for the molding p"oc;“
with the result that cross linked areformeg Whi::,
convert the themoplastic materials to ap iﬁﬁlsible
resin. A plastic which is capable of this transfey,
mation is called thermosetting. Among the More
important examples of this type of plastic are the
phenol resins, the ureas and certain of the alkyq
types.

FIBER : A typical fiber is made up of long linear
polymer malecules with high sy mmetry apq high
intermolecular forces, usually obtained through tp,
polar groups along the chains. In almost all casey,
the fiber is highly crystalline. To obtain the highey
strength, the crystallistes are usually obtained

a drawing process. Some of thc variables which
can be manipulated to obtain the desired molecylg,
Structure are molecular weight or chain length,
pumber and mnature of the polar group present,
chain flexibility, degree of crystallinity chain brap-

ching and cross linking.

The natural fiber occur as animal, vegetable ang
mineral products. The animal fibers are all protin
in nature, largely dcrived from Keratin. They
include silk, wool and other hair products from the
sheep, goat, Llama, camel, rabbit, dog, horse and
cow. The Vegetable fibers are cellulose. They may

be classified as seed fiber (cotton, kapok), woody
fibers, Stem, bark, soft or bast fibers (flax, hemp,
rammi, jute) leaf or hard fiber (sisal) and fruit
or nut fiber (coconut). Asbesto is the best example
of a mineral fiber.

Many other thermoplastics may also be formed

into fibers.—For examrle Vinyon is obtained from
Vinyl chlorice. Orlen fiber is preduced from a
polymer of Acrylonitrile (Viryl cyanice). Orlen is
more  resisterce to acid gases than Nylcn. It is
water resist:rce encd quick dryirg.
Other fibers derived from addition of polymers
inf:lude chemstrand, a co-polymer ot 859 Acryloni-
trile and 159 vinyl acetate and Dynel, a co-polymer
of Vinyl chloride and Acrylonitrile.
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Ao unusual new fiber  called Darlan is  ap
alternating co-po.lymcr of vinylidene cyanide (cH
G(CN),) and vinyl  Acctate. This fiber is.a ;ﬂ

wool like feel and usad for sweaters as an alternal

o animal fur in ladies coat.

Ploymer and We : Materiale which we sow cail

polymers have been known throughout (the ages

Since its begenings, animal life has been dependent
upon meat and vegetable matier for
letter upon

substapce srad

furs, leather and textiles or shelter,

Branched Limar Stwcire

Croys  Lmked Polgm

Fig- A:3
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wood for warmth & so on. In addition, natural

resine and gums have been used or thousands of
years. Asphalt was used as a cement or adhesive in
Pre Biblical times ; amber and turpentine were known

ancient Grecks and gum mastic was uscd by
Romans.

Rubbers, plastics and others fibers lead us to a
comfortable world. We can say, polymer is one of
the fantastic discovery of science' Because we
canpot  survive without furs, leathers or textiles in
our times.

The varities of rubber articles
Rubber serves us not only directly in such familiar
articles as tires and running board covers on auto-
mobiles, foot wear and rain coats, erasers and rubber
bands, garden and fire hose, hot water bottles &
ice bags, tennis & galf balls but also indirectly

through many industries using in their manufacturing
packing, transmission

pneumatic

from
the

are legion.

operations valve, gasket or
or conveyor bzlting, hose for gasoline,
toolst oil or paint, hard rubber rods & tyres, rolls
in printing or a great variety of rubber linked
sheets, tube and pipe. It is used in electrical indus-
tries as insalutor especialy in house wiring.

Of the more than 125 fibers, there are
basic types of spinnable fibers ; cotton, wool, silk,
linen, sisal, rammie and asbesto. Fibers are mostly
used in textiles. Cotton is the farmost important
fiber. Jute, a best fiber is used in brulap, sacks,
twine and backing for rugs and linoleum. Wool,
a seed fiber is used for warm cloths. Ramie, ano-
ther bast fiber is used in sail cloths, ropes, up-
holstery fabric and paper. Nylon, a fiber from
condensating polymers has excellent strength, ela}sti-
city, toughness and abrasion rasistance: The dura-
bility of Nylon has led toits adoption as cord for
most heavy duty truck. Nylon ropes can be made
smaller, lighter and more flexible than natural fiber
ropes of the same strength.

It is already stated earlier that there are two
types of plastics. The major types of thermosetting
plastics are Formaldehyde, polister, polymide, siloxane
and polyurethene. Formaldehyde is a good substi-

seven
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for metal in car parts and plumbing g,
L

tute

It's trace name stands Bakelite when phepe) &
mixcd  with it. Bakelite is used for electric ¢ witch
parts and cabiret pencls. Polyster is used 10 Make
car panels and bcdies, knitted  Wear and typicq
wool uscd as blankets, surface coating and clothing,
Polymide is used or tire trading, knitted wear,
marine ropes, parachutes, surgical sutures, carpeting
etc. The trade name of Siloxane is silicones. Jt'y

used for gaskets, heating baths, high temperature
insulation  coatings, safcty glass interlayers and to
proof surfaces and clothing. Polyurcthane is
for stretch clothing and spongy articles,

The major types of thermoplastics are Acrylics,
all  cellulose family, vinyls, polystyrene and poly-
ethelenes.  Acrylics is used or airplane windshied‘}s
dental  bridges, medical instruments and blankets
Various types of toys, combs and brushes, movie
film, cigarette filters are made from cellulcse family.
Vinyls is used for outer garments and for typical
wool  uses.—Vinyllidene ~chloride is used in auto
seat covers, tubing and pipes and playing records.
is used for refrigerator insulation, cork

water
used

Polystyrene
substitute, transculent window panels. Polyenthy-
lenes is used for laboratory ware, acid containers,

carpeting cloths, high temperature paint on

plumbing,
cabels, gaskets, replacement for human

lubricants,

arteries etc.
Synthetic polymers : By cracking petroleum or

havier oil, one olefine and saturated hydrocarbons
produced. By polymerization of Olefine, it is
possible  to produced liquid fuel of small moleculor
hydrocarbons. The liqued fuel prepared by such

polymerization has got very high octane number.
Now ICI and Royal aircratt Establishment of

have developed an antimist chemical called

ale

UK.

FM-4. This chemical is a long chain polymer of a
high molecular weihgt. The addition of FM-4 to
a fuel will effect the efficiency of pumps. Th,
same antimisting  quality that prevents fire also
hampers the action in the combustion chambers.
It also gives rise to filtration problems.

o 0
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ENERGY
SOURCES

PAST,
PRESENT &
FUTURE

@ Mahendra Bahadur Gurung

Energy is defincd as the capacity by which
some work can be done. Hence it is guessed that
probably the questicn of source of energy might
have come first when reecs of doing some work
forced man. There are mainly four sources of
energy.

1. The relation of earth--which gives
the form of tides.

energy in
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2. Internal heat o1 earth- geothermsl  erergy.

3 The Maming  sur—~which is unlimitcd s uree
of energy moking the creatures oble fo live in the
planets,

4. Atomic rower— which is the modern 'uvr'hh

ticated  sovrce of energy which gereratee an immerse
enerpy by the puclenr reectiors colled  flssien  ord
fusion.

In oncient times the people used mainly weed

source of energy. Their knowledge was rot
well developed.  Urcooked at firstly ord their ccoked
flash  were the source of energy for their
whereas  the combustion of weoed tired by friction
of  sterss wes the suppericr of their life, As the
woods and nccessitics ¢f men went ¢p ircreesirg the
rescarch  for different source ot encrgy ted  to be
intensified.

as n

survival,

the
almost entisely uron weed, ceal
and water fower oil for its industrial erergy. How-
cver was drilled first in 1859 at Jitusirlle in rersy-
[raina  under the dirccticn of ECurn L. Droke. Tre
seventy feet deep woll was the birth place of oil.
Then, it had yiclded about 20 bassals of oil per day
(1 barral=205 litres), to day the yield is about 20
million  barral per day. During the pericd 1912
to 1947 when there was steacy rise in much ani-
sation, consumpticn of crergy derived form all fuels
and water power rase up to almost 709, Frcducing
in total more than 79 quadrillion (=79 x10! sB) .U,
In 1947 the U.S.A. consumed 457 cf tctal cpergy
consumption whercas the seccnd large
Sovict Russia consummed only 11%

Until the end of the nireticth century
world  depended

consumer

Estimated Production of energy consumed in 1947.

It was the end of nineteenth century or early
in the twenticth century when oil really entered
the energy picture. It was due to the invoution cf
internal combustion  ergines which was n by
gasolenc. Due to its high CLergy content, clezr-
liness and ¢ase of handlirg crd storirg ¢il became
an  deal fuel for moving vehicles and its use

: scon
gotintensified.

As the days passed on more fuel de-
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pived from petrolewm were und incressir gly to ovl
Thise wete

fired  hoihre, wterm N ormotins ete,

the mochepising years hotween 1920 1o 1947, In
the USA in 1947 for the firat time coal and ol
were  recommerded ps soufces of energy cech of

which pridoced 48°) of ol epergy consumed.

Ther. the worl®s reserve of ol types of coel
wos  estimated to be 61o 7 million matric fonns
of which 69° was North America, over 17% in
A2, about 11°/ in Furope®2% in Australlis and the
remainirg 1%/ in  Africa and South Americe.

Similarly, eccording to the annual number of
the oil 2nd pas jourpal published on January
29 1948, “the world hes total wells contairirg
71312 %106 billion baracls of cil.”

India. which had vast sources of various types
ot encrgy had not yet been explored fully. The
British should te ccrsidered the first to intersify
the oglereticn & utilizeticr of differert of erergy.

In Ascam, the first oil well was drilled in
1890 in Digboi. it had taken 13 months to dig
up to 662 ft. Tocay there are about 1000 oil wells

working.

Thus when man came to understand about
the fruits, oil can offer, it donimated 2ll otherfuels.
of the

In 1925 two years prior to the formation.
International cil cartel, cools contributions was
779, of the total world’s erergy wherces the petro

lum fuels ard nratural geses contributed crly 209-
But by 1960-61, the ratio reversed to 3999, ard
43.49 respectively and further went to 269 ard
4939 in 1970-71. Thus oil, the black geld had
its domirart rcle sirce early 1950 untilcoal, the
black diamord came into appeararce with its possi-
ble boons.

Since the oil reserved are contenuously decrea-
sing and the coal resenves are discovered to be lage,
it is coal which is getting priority these days. From
coal not only the direct epergy can be had but also
many  petrcleum  preducts can be preduced  like
those done in the USA. by Cuf oil, sun cil,
Universal oil, shall oil ard starcdard oil companies
after the USA., the USSR. and the Chipa.

India had been rerked fourth in the after the

1581

USA, the US S R and the Ching in 1, Sk
with ite very vest reserve, dhout &1 Wil
of cosl However, the rark hod olipped b &
seventh in the cclamn of cral perducing "‘“h&;
In this aspect, pelerd with ity reserve of 19 “.
Predwces 161 miflien torrer of cogt

tonres. b
year. In Tncia, the production rote hos been  yiy,
stagront. Tt sterted with 7572 willien tosnes

1969.70 which fall down to 7241 millicn  tonpe
197172 Then the micresing rate  fupey
its phase ard uvskerd fo 7787 millicn torres n
1973.74 which ircreased more effective byin 19755
preducing 98 millicn  tornes the precucieg  opiriy
has been strerpthered by the aprlicaticn of
point plan cf acticn given by uricn mwinister fo,
energy Mr. K.C. Part. Ce2) Trdio bos been  formed
on the 1st November 1, 1975 which may be® copsic
dered as the unicn of the former irdeferdent  uring

of ccal Mires. Autherity, Neticrel ceel Develop.
ment Corroreticn ord Pharet cckirg ccel limited,

in

Desrite cf poor quelity of Irdizp ccal  comtai
ning 40°% ash, ‘t is in demand because it is free
from sulphur ard hence gives less derger ¢t pollu-
tion. Also, Ircdia has a vast steck cf ncreckirg
coal  colich can supply erergy to the courtry upto
about 150 years. Ard India makes its aim to predh
uce ccal 135 milliop torres in 1978-79. 201  millicn

torres by 1985-66 erd 325 millicn tcrres by 1990-91.
At vpresent, in many of the countries in the
world, almost ell tyres of sources are used to pget
ererpy. Sirce the cil reserves are gracdvelly dryirg
up and  prices for them ere risirg up herce, after-
pative source to ccal hes been under demerd ard
operation. In Irdia itself the power gerersticy are
fossil fiel based, nuclear based ard hydel vased.
In such acountry which possesses limitec frel source,
the vital sole of hydre-power gereraticr is signi-
ficant. Also, this is onre of the cheapest resources
and  moreover Irdia pcessesses plerty of water  re-
sources for gepneration. The rew tachrique called
megreto-hydro-dyremics is  more effcient them the
conventional  steam  thermal staticrs tcéey. The
hydro electric power developed in 1950-51 was 0.3
million K.W., and was 4.1 million KW in 1965-66
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he annual plans and the fourth plan have raised
7 million KW and is scheduled to incrcase to
million KW by the end of the fifth plan.
There is also the hydro power generatior.  with
oice of scason. The places kundah, pykara,
ctc. e1e the cxamplas where the seasonal
where been  constructed. The projects
supply cnergy from March, reach makimum
July ard ekhaust by December. In this
pumred storage can also be more economi-
instellcd .

In the trond water vased energy, lot us
consider the energy, which a tide can give specially
France and then Russia, Brittain are utilising
tidal project to get energy.

The ecarlier process consisted of water
in which  paddles were filled. The paddles
peing moved in one direction during the
tide and in the other during the tall of tide.
the work obtained was doubled. But ever
the system seems to be imadequate, for it
wait for the time of tide and quarter hour of the
day go wasted in waiting for the moment. This
has been minimised bya certain system which works

as follows :
The reversible turbines are used. When the

plades are pushed by the flowing the water, this
turbine acts like a pump and a generator and when
electricity is generated this also acts asa motor. When
the high tide is over, the tide-head decreases due
to the rise of basin lovel and fall ofsea level. The
head is attempted to keep constant by pumpingsea
water into the basin. And when high tide develops,
the sea level will rise which is again hastened by
pumping water out of the basin. They give output
about 540 million kwh a year without pumping
and an additional 130 million kwh after pumping.
In France, Brittain etc, the tidel range is 301t
But at certain places in India like Gujrat, West
Bengal, the range is even upto 40ft. Hence the tidal
power can give a good alternative source of energy
for India The long dam weeded for this may
be useful to make transportation facilities on it
ater could be used for irrigation etc. New Delhi
sepculating the use of tidel energy. Solar energy :-
he sun is emitting energy continiously, the con-
siousness in man about it came very late, when

it
12.6

the ch
Bh“km
resCTVOIrs
start t0
in Junc,

1spect
cally

wheals
were
rise  of
Thus
then
has to
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the fossif fuel isabout todry. Infact, the knowledge

of this crergy was ‘2lrcady there with scme Great
scientists but it did not develop with time. Irdo-
German  co-orerzfien in the field would be wcrthy

The industrial units The Bharat

down.
Elecirical Ltd of Irdia ard the M.BBS.

to note

Heavy
of Germezpy are goirg toa solar erergy plert in
India. Born has earmarked a million DM TMI

=Rs. 3'40) for the enterprise. The plart is surposed
to be ready by mid-1977. This the sunshine will
be able to give about (atleast) 10 to 1000 kw of
power. For the future of such plant in Trdia. Pref
Boothcher from Germary expecis. “Even in the field »
of agriculture solar energy can bea boon for India.

In the cold regions the interral heat cfearth
may be utilised to gererate energy. The earthis
dug V-shaped to geat depth. The principle is
identical f{o that applied in thermccourle in which
current flows due tothe difference of temperature
of the two junctions. Here water is pumped in
through one side which gate superheated by the tre-
mendous heat of entire earth and comes out through
the cther side where heat utilised for electrical
power. Syborisa of the U.S.S.R. enjoys this source of
energy. India willalso utilise this process in  Ladakh.

The most modern source of energy is the nuclear
source energy. Probably the intense power of nuclear
dence came to be krown to every man in the world
when. Heroshima in Japar, was cruelly  destroyed.
Actually, the new era of the nuclear power bconned
when tte artificial transmutaticn ¢f one element of
other was success{ully shown by Rutherfcrd in 1919. He
the nuclai of the stable clements like nitrogen,
aluminiym, phosphorous etc, as TARGET and the
bombarding means were the high velecity x-particles.
The transmutatiors led to discovery of neutron.

B4 17— Bat (n'4Q
The work of neutron is two fold. It induces
radioacting in most of the elements and five rise
to fission reaction. In 1938, for the first time the
heavy unstable nuclel (like Uranium) when bom-
barded with neutrons disintegratcd very rapidly into

two or more lighter fragments with relase enermous
amount of energy.
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In fact, in one fission reaction the energy given
out is only about 200 Mev. But the neutrons gene=
rated after the fission again attack ard broke up
the clements which give rise to more fission reacs
tions. Thus chain reaction sets up and goes on
until either the neutreps are subsided by the woder-
atro or whole of the structure is expleded.

Again, there is another reaction called Fussion.
Principle of this reaction isthat the light atems
the hudrogen when  fused to heavy atoms by
thermonuclear process, gapd (rermovs of

energy is produced. Fusicn hes a surariorily over
fission due to the rcascn thet urlike the fission re-
action. it does not have the ‘imitaticn of a Critical
size and ecenerate a thouserd times the energy gene-
rated durirg fission.

The fission reection hes heen applied insuper
power plant and surer exrlasive. The reaclen pile
was first planted in Chicago Unriversity urder the
direction of Fermi in 1942. Tt was ellipscid in
shape having diamcter of 6to 7 ft. 41 tcrresof
natural urapium end some hundred tonnes of
graphite were used which gerereted 200 watts only.
Then, it was modified by ~pplying new types of
cooking device and by 1943 the field was over
1000 Kw. TIndia 3also ipstalled cne lant called Apsara
in 1956. Recently two more named Zerline and
Canada India reactor have started functioning. Atom
bomb is the birth to more drastic hudregen bomb-
On the other hand the cost of building, maintaining

and operating the plant is so high that an under
developed country can rot care to install it. Again,

the waste products of atomic energy are radio-
active, poisonous and corrcsive. These wastesshould
be kept out of the environment. But even them,
for the country who can install it, this will serve
as scientific boon. India also blasted nuclear
device in Rajasthan in May °75. For India Bhabha

Atormic Research centre named after the scientist
late Dr. Homi Bhabha, is the first which made

India put the step on nuclear world. It started in

1944 and these days it produces over 350 types
of radio isotopes products and labelled compounds

some of which are ever exported.

With the development of nuclear energy and
device. The world also has entered the space age
with excellent ideas of space vehicles. The energy
source needed for such vehicles should obey some

encurt
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conditions e.g. (1) it should be light in weiphy (i)
it shoud have high energy density (energy Per
unit weight), (i) it should be portable, (i) highly

reliable and (v) it should be able to operate ¢y,
in the absence of frequent attention. b

Fuel cell is the device to meet the ese require

ments. This ¢cll orerates cn conventioral fiek
The mechanism of it is the direct conversicn of
chemical encrgy contained in combustion of fy,r

into clectrical erergy. Unlike a geperator, it dq,
not consist of the mechanical parts. Herce, j
theoritical efficiency is 80 to 100 percent and ip py,,
it is 50 to 60 rpercent which is still highe
practice. Wo get from thermal preces
atomic Process (40%), carnot cycl,
(40 to 50%), etc, The combustion ina fuel cell jg
carried out by electro-chemical mcthed-irstead cf
burning it and hence the process is called “cold
combustion.” The crergy asscciated with the cerr.
bustion which is an oxydyzation precess is (irectly
utilised to pererete cleclrovs which set up  currert
and so roheat is actually gererated during the rre-
cess.  Again there is mo cutgoirg cof any ircemrletely
burnt or unburnt gases and hence the danger of
population is elimirated. Trte electric ycwer suyrlied
to main command moudle during Apollo space

craft landing con the moon was by three indeperdent
hydrogen-oxygen  fuel cell systorovs each weighirg
about 91kg. and delivering a maximum of 2Kw.

So, due to planty of water, sca tide ard its
geographical situation with equator onit, India can
built a  reliable alterrative source of erergy frcm
hydro-power, tidal rower. sclar-erergy erd of ccuvrse
the man discovered will be there—Nuclear rower.

Sweet hore is there that no matter the raturel
source Wwill start to exhaust butthe man made source
will be there which will supply energy needed in tke
various aspects ©Of life and call the lives will be es
much (or more) happy as is today.

tice
than that in
(10 to 20°%),
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Sailen Bora
General Seeretaty AL E.CS.US.

Dear Bora,
I on behalf of

the Assam Engi-
neering College  Students Union
Society and personally, as gap
aecian wish every success of THE
AECIAN VOL XVI.

It is the great pleasure for me
that I was elected for the office
of the general secretary A.E.C.S.
U.S. for the session 1974-75 for
which Iwould like to offer my
deep gratitude and thanks to all
my aecian friends.

The helps and co-operations
obtained from my collegious and
from my students friends during
my tenture are highly appreciable.

Lastly I hope, every leaf of
THE AECIAN will shine with
the aecians glorious unity.

LONG LIVE ASSAM ENGI-
NEERING COLLEGE.
LONG LIVE AECIAN UNITY

THANKS

Ahindra Das
Music Cultural & Social
Welfare Secretary,

The day T took the charge of
the Music Cultural & Social
Welfare Section of the famed
AECSUS, events started to take
place with a bang. I was direc-
ted to lead the team of the Aecian
-musicians to the Jcrhat Engg.
College for the 3rd “All Assam
Engg. College meet.” The Aecians
there gave a brilliant performarce
exhibiting their talents.  This
includes vocals & instruments
but we regret that owing tosome
circumstances the drama which
was very highly expected could
not be staged.

This was followed immediately
by the ‘Inter College Youth fasti-
val” Qur College perticipated
in Music, drama & fine arts com-

'l Assam Bngineering Gollego Magazine 1!

petition. Again the Aecian shone
miraculusly in these flelds by
bagging a gold medal in “Tab'la”
by Mr. Dibyajuti Bora and a
silver one by Mr. Anil Bora in

fine arts.

As things were livening Up
in the campus we thought of
having our annual ‘Musical Nite’.
while the spirits were still high.
The grand event took place on
the 9th of April '75. It incluedd
songs by Jayanta  Hazarika,
Pulak Banerjee, Madhurima
Lahahar, Ranjana Mahonta,
Robin Kalita, Orchestra by the
Vibration, a beautiful bihu dance
by “Srimanta-Sankerdev Nayta
Samaj” and tantalizing dances
by Miss Pallabee Thahuria. EXx-
Aecian Mr. Kalyan Sen also
demonstrated his skill at the
electric Hawaain Guitar.

Lack of fund drove
organize a fund raising
by screening a few movies in
our college auditorium. Amcrg
them ‘“Maak Aru Morom™ and
“Crime at the Girls® Hostel”
received  great approval.

me to

scheme

Our Aecian never fail to cele-
brate the great Ged of epginee-
ring, ‘Viswakarma.! The 17th
Sept., the day of ‘Viswakarma
Puja” called for great celebrations
which was followed by a variety

ety



entertainment. Here  the  1wo
dramas staged by the students
and stufl respectively  got high

commendalicrs,

Wwith the initiation of another
session the of “Saraswati
Puja®® come close  on the Sth
Fc.b. *76. The book fearing Accian
worshipped the God. of learning
which was followed by a ligh

day

feast.
I was fortunate enough

organize the Aecian tcam for the
pext “Inter College Youthfastival”
for the second time. Again the
Aecian exhibited their tolents in
different fields which included an
interesting drama written by Prof.
Imtaz Ali. Like previous yers,
again Mr. Dibyajuti Bora bagged
a gold medal for his performance
in ‘Tabla’. Another mecdal was
bagged by Mr. Dilip Sarma for
his hands in fine arts.

I must take pride that I had
been able to execute my operations
in a stream lined manner with the
co-operation of all the students
of our college, without which I
would not have been able to do
so. My special thanks go to
those friends and teachers who
steered me during my tenure..

to

Report of the Debating Section

The report of the Debating
Section that I am going to present
to the Aeccians, will not get a
proper start unless I thank all
my Aecian friends, who elected
me to serve them as the Secre-
tary, Debating Section, Assam
Engineering College Students’

1 62 11
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Chandidas Sinha
Debating Secretary, AECSUS,

Union Scciety (A.E.C.S.U.S.) for
the session 1974-°75.

It is sad forme to recall that
Mr. Rajen Bora my preceedor
in the office, from whom Iltook
over the charges of my section is
no more with us, when I am
writing this report. His death
came as a shock to me. Late
Bora was a brilliant student,
a very much likable personality
and an efficient member of the

Executive Committee. I appre.
ciate the decision taken by the
Executive Committee, ALCSUS,
1975-76 to hold an Inter-College
Debating  Competition covering

the whole of the North Eastern
Region of the country in the
memory of late Bora.

The Annual Competiticns are
usually  held with the College
Week and hence I decided to hold
them along with the College Week.
But when all the possibilities of
holcliing the College Week fizzled
out and which was never held,

it was too late to ho

W eq
COMpey;,
separately.

tions
We N s e

.he competiticns  organiseq

various institutiors ard OTRanis.
tions. Mr. Hirak Sen lified the
first prize in the debating compey;.
tion organised by the ROTARA.
CT CLUB, GAUBATI on
3rd Sept. '75. The other pag.
cipant was Mr. Khanin Taluhday
In the J. Barua Memorial Debs.

patticipated
of

ting Competition, organised by
the University Law College, Gag
hati, Mr. Tomi Ete and Mr. Hirak

Sen were the participants. We
also  participated in the inter
collegiate  debating competitiop

‘KALLOL’, a cul-
tural and literary organisation of

Nowgong. Though we could not
win any prize, our participants,

organised by

Mr. Paban Kr. Bhattacharyya
and Mr. Nirmal Gogoi did very
well. The team was led by
Prof. U.K. Sarma. Incidentally,
the debating competitiors of
both the Youth Festivals of
1975 & 1976 of the Gaubati

University were held during my
tenure in office. In ’75 the parti-
cipants were Mr. Tomi Eteand
Mr. Khanin Talukcar in English
and Mr. Paban Bhattacharyya
and Mr. Nirmal Gogoi in Assa-
mese. In 76  we participated
only in  English. The partici-
pants were Mr. Hirak Sen and
Mr. Tomi Ete. Due to unavoi-
dable  circumstances Mr. Sen
could not turn up in time. And

Mr. Ete alone participated ard
won the first prize.

I must thank here Prof. D.
Goswami, Principal, Assam Engi-
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Collese aed  President,

Wnd P H. K. Das,
, i,\t‘t‘S‘.‘S for thew kind
o eu\\\sz\*mu\L My
. alo Lue o Yrof U X.
whe had shown  keenm
my activitics and was

ARG .

k‘il:-é w help me :\ct‘wcl):\
must note here with grate

pame of M. S S
prof-in-charge, Debating
AECSUS for her King

ablest guicance from
ume.

My thanks are also cue to

the participants src all my
Accian (Iltl"CSj ‘

on completicn .Ct my tenure
i office, alorg with the Execu-
ive Committee, AECSUS, 1974-75,
1 panced cover the charges ot
gll the functiors asscciated with
(he said fporticlio to Mr. Tomi
Ete, the newly elected Debating
Secretary. AECSUS, 197576 on
the 27th Feb. ’76. While promising
pim a helping hand, 1 wish him
gvery Success.

ot
vetY

aw !
the

Hsnnal »

Mr. Apurba Kr. Bora,
Secy. Foot ball Section)

Thanks to all my aecian friends
for giving me the opportunity to

S‘t‘l’\\‘ as )-\‘“r

the LSS b
This

Toot ball secy. ig
n 19N )

s gjcrth‘txh!b Ruwe w
= ‘s‘ J? the fest year of leter.
l.\ﬁ\h leot  pap

which hgg the glory
CPPOTURILY to owr <.
0 take direce
fame. The

competition
for giving
our staff members
Participaticn i the
homour g5 the Ist
ok of the trophy goes to
Uil apg Electrical dep
93wt winger.

To talk sbout the Interhostel

‘\ * " 1 -~ . X
et ball Comptiticn which CIaws
AQSE

h\‘ f\.g‘r

aruments

attraction grd  enthusiasm
trem all the boarcer was Comple-
ted This  year
e to hostel no 4
nener yp

successfully.
cha my Iy ;hi? g
whereas

ot

w hoste
No.-6. The fical of the Inter Class

competitics was  played between

Iod  year srd  Jd year classes
and 3rd  year class became the
winrer.

In the Inter Ergirecrirg meet
which hele &t Jerhat, cur college
and  Jorbhat Erginecrirg Cellege
team both equally played well
In & Very Spiritec and Interesting
game. Our team could marginally
win in the tic-brezher system enly.

The G.U. Inter college fecot ball
competiticn for the
was held our
t¢:m was cefeatedy in the

vear 1973-76
at Mirza amd
college % o the
quarter final match en Ind dia'
Lumding College  after
on the Ist

against
playing
day match.

Before concluding my report
I would like to draw your kind
attention to some of our draw
backs for which we cannot show
the best ofus though our college
ieam is actually comisted of some

good players.

2.2 dicw

I} Assam Enginecring College Megazine i

The @rst thrg & that we @

rore the dawe ‘IS mle whih
meass the coordmative of strem-
gth, Staimira and switepess and

S a must for a tough, fast amnd @
methodical game ke ball.
Gemerally, the

ot

COMPCUIX D are
Played m the ume pear to exa-
mmator and for this reasom
3  fulkbearted partcipaixn by

the players carrot be expected
unless the players get some fasc-
lities.

At last, I ofer my deep grat-
tede and thacks to my Prof-mn-
charge Prof. Zahir Uccin Abhmed
and abko wvery active Prof. R
Chouchury for their valeable
Suiderce and suggestiops. 1 am
also grateful to many of my
friends partxulerly Mr. R. Deka,
Mr. B. Cheuckury, Mr. S. Das,
Mr. A Hai, Mr. P.Goswami
Mr. U. Dutta, Mr. }.Chetia and’

Mr. K. Talukdar for their active
and kind co-operation  through
the year.

banking you.

Surya Kr. Lekharu
Secretary, Tepnis Section, AECSUS
1974-75.
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At the very outset beflore
presenting this report 1 must thank
my ALECIAN friends or clecting
me as the Socrctary or  Tennis
Section. AECSUS. for the session
1974.75, 1 am very much sad
on my part that [ could hardly
do anything to improve the stan-
dard of Tennis during my term,
This  being not the peak time
that nothing considerable could
be done for raising the standard
of the game as this had becen ex-
perienced by former Tennis Secc-

retaries for last few year:. 1
failed to hold the competiticrs for
some unavoidable reasons as

before such competiticns practice
was a must. But in the mean
time the conditicrs of the courts
were too poor.—Before 1 could
complete the rencvaticn work,
monsoon was in full spate and
washed away all the possibilities
of holding the competitions.

As far as my knowledge goes,
the standard of Tennis in our
college was considerably high few
years back but it went down
suddenly. I did not see any gocd
player in the making or they got
lesser interests now a days. This is
the peak time for college authority
arrange a coaching session Con-
ducted by some N.I.S. coach who
are easily available and fcr this,
more money should flow into the
Tennis folio. But remember
students must take a strong part,
Lastly I must suggest that as the
repairing  works of the Hard
Courts are considerably high
we could easily go for a pain of
new Gravel Courts. Of course,
Hard Courts are certainly suitable
for power Tennis.

Nl

As | reach the end of mvy
report, I must thank l’m{:- l‘);
Goswami, President, AECSUS,

Dr. H.K. Das, Treasurer, AEC »US,
Mr. M.C. Borah, Prof-in-cherge
and all my helping friencs.

Thanks

Report of the General Sports
Section.

At the very outset ] thank
all my accian friends for electing
me as the general sports secretary
for the Session 1975. It was one
of the rare chinces thet T got to
serve aecian friends. But I feel
I could not possibly do any better
than my old secretaries.

Owing to adjustment of time
I was able to lead our college
sports  contingent twice in the
Inter College Sports Festival of
G.U. at Nowgong and Jalukbari.
Repeatedly cnly fcw of our ath-
letes could come out with flying
colours. Samsuz: map, Arup Gegei
and Anil Sarma Bziuzh are the
three athletes who bcgged prizes
and brought glory to our college.
At this stage Samsuzamun reeds
a special attenticn for his com-

mendable  perfermance of being
adjudged the ‘best thrower’  at
Nowgong. We al) congratulate

the prize winners for their per-
formences. But it doeg not mean
me condemn  the other participa.
tmg. athletes, They must also be
praised for their effort and we

always hope better perfosmage,
from them in future,

view «of imtycy ey
marxifriem

With &
better idea for §anL
cipation ) started the crow counryy
race, but response frem  accisg
friend was poor. | donot mesy
to blame agcian friercs fer they
have other thirgs in the college
to worry about (pethags | pece
not mention them here) Sceirg
the trend in the college in the pay
years | would not make sugges.
tion regardirg SECIt CCrscic useesy
in the college.—because these
suggestion by old secretarics rever
came to lime light, irstcad left
printed and forgotten in  the
college journzl. But I thok more
participaticn in sports and games
would show our enthusiam and
spirit.  All of us realisc the
importance of sports in real life,
so why not we take sports and

games scriously.

Before summing up my secre-
tarial report 1 must thark our
Profs.—Hiranya Das, Robin Chou-
dhury and A.A.S. Haque Bor-
bhuyan for their able guidarce in
various fields. Moreover, I owe
a lot to Munin, Hemarga, Dhiuba,
Robin, Gautam, Anccp Gogoi,
Samsuzaman, Anil Sarma Baruah
for their helpirg herd in Cis-
charging my duties.

Thank you again,
Yours Sincerely
Sailen Das,
General Sports Scey.,

AECSTLS.

Il Aecian |1



Najibuddin Ahmed.
Hockey OSection

At the very out set, I offer
my heartiest thanks to all my
Aecian friends in giving me the
opportunity to serve them as their

nockey secretary for the session
1975-1976. I ~am  very much

catisfied of spending some of my
time or the cause of students &
tried at my utmost extent to
satisfy them & thereby maintain-
ing and up keeping the prestige

of the college to which we owe
the every pulse of our future life.

I could proudly say that for
the first time, our college parti-
cipated in Inter Club  Hockey
League Competifion arranged by

G.S. Though we could not come
out successful but our perfor-

mance & excellent stick-wcrk was

appreciated by spectators, with
19 wings. Air Force we got
walk over. The 2nd match was
against—Don-bosco Club. We

got a easy win of 1-0 When Biswa
Dev Sarma, left out pushed the
ball inside the net. The 3rd match
was with Cotton College with
0-3 & Veternery College with 0-2.
Thus we came out to be 3rd in

the league with of points
equal to 4.

no.

Inter Class knock out started
the month of April-May"
Second Year got the championship

& Fourth Year was Runner’s up.
After the class kneck out, Hostel

league was startcd & Hostel-4

became the champicrs & Hostcl-2
runner’s up.

For the first

in

time I brought
coach for our hcckey prac-
tice. One Mr. Rapgeswamy &
the other Mr. Dcoarzh. 1 thark
to these gentlemzn for doing a
lot for the students. At last;
I am very much thankful to our
Principal; beloved  professors
Prof.-in-charge; Mr. S.N. Thakur,
Padmavati, Hiranya Das & Bipin
Bhuyan who advised & at the
same time encourage cur players
to come out with flying colours.

Again 1 want to express my
heartiest thanks to my friends for

giving their helpful hands on this
short duraticn of my secretary-
ship. Among  the students I
would like to menticn the name
of my {riends—Biswa Dcv Sarma,
Pratul Sarma, K. K. Chakravarty

& Altaf Muzid who did a lot
with me.

Report of the Cricket Section

Thanks to all my Accian

frier¢s fcr giving me the oppor-
tunity to serve them as the cricket
secretary for the session 1974-75.

The most notable achievement
during my tenure term is that
during this session our college
stepped into the final of theinter
college cricket tournament after
a lapse of six yeas. Our college
first overcame Pandu college and
then Kokrajhar  college. Both
the matches were played at the
university ground. Pranab Shar-
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ma's hat-trick against Kokrajhar
college will long be remembered.

In this case | must mention the
catch that Jyot Chetia held to
give Sharma the hat-t1ick. Fer
the third match we ha2d to go

to Tezpur to play against Darrang
college. In this maich we actuzlly
lost, but due to some age scandal
the university scratched the
Derrarg team  zrd declzfed us
the winner. 1 must therk Mr.
Basanta Shzrma who helfed me

a lot in this case to lodge the
protest. Thanks also goes to
Mr. Bimal Dzs ard Mr. Jyoti

Chetia for their brilliant batting
in this match. Tiny Bimal Das
became the darling of the crowd
Some excellent bowling by  Raj
Baruah and batting by Nava
Dutta allowed us to overcome

though barrier of Cottcn college.
The star-studded Cotton team

could make only 35inthe secord
innings. The final match waes
played against G.U. Law college.
In this match Mr. Ashok Mechi
of Law college became a terrcr

to our bowlers. His inn ings of
153 in this match was a display

of n t i
book?ar‘lgfle a]:osth ‘ tls1terc k;xsatcl'l}]) ﬁtl;
very big margin.

With this report I would like
to request my Aecian fricrds to
forgive me for not arranging the

inter hostel ard inter class maitckes

The reason best krnown to every-
body that it was lack of time.

~ Atlast my thanks t
In-charge Anil Mahantaoand Prlgf
H. K. ‘Das for their valuablc’
suggestions and guicarce. I ™

like to offer t'r\yg gratitxexdcl :lom:xlg
my friends specially  Purpere:
Borgohain, Dwizen Baruah, Basa‘n(td
Sharma, Imamuz Zaman Ch Y
dhury, Jyoti Chetia for their hclpou

Ranjit Dohutia.

Sgcrc tary Cricket,
Section A.E.C.S.U.S.
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Jatindra Nath Sharma,

Assistant Genera® Secretaly,
A.E.CS.US.
At the very outset, I would

like to recall with deep gratitude
and sincere acknowlcdgement,
all my AECIAN friends, who
have given me the great privilege
to serve them as their Assistant
General Szcretary, for the session

1974-75.
It was 8th March of 1975

on which I formally took over
my charge as Asstt. General
Secretary from Mr. Anna Moban
Borah.

I was closely connected with
all the college internal affairs
such as fresher’s social, final
year’s Parting Social, Inter College
Sports festival, Aecian’s scholar-
ship etc. Besides being it I had
to represent the Aecians for seve-
ral discussions with various depart-
ments of central and State Govern-
ment.

During the period of absence
of the General Sscretary, A.E.C.
S.U.S. I had to hold the office
and faced alot of problems. But,

my AECIAN friends are so kind
of me that they helped me much
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more, for which it was a hit easy
for me to hold the office. 8o,
it would be rather unfair on MYy
my heartly
AECIAN

part not to express
gratefulness 1o all the
friends.

On 22nd March,
bid farewell to one
Prabir Kumar

Enginecring De-

1975 we had

to of our

respectcd lecturer,
Sikdar of Civil
partment. He joincd in the .T.T,
Rurki as a lecturer leaving this
college as there is still no any
good fascility for the leccturers
in the Engincerirg Colleges of
Assam. In this connecticn, T
would like to suggest my succes-
sor to do something good as
there is a shortags of required
staff in the Civil Engineering
Department.

During my term as Assistant
General Secretary I was given
the charge of Bus service. I had
to face many troubles in holding
this charge due tothe negligence
of the authority of Assam and
Meghalaya State Road Trarsport
Corporation. I urged A & M.S.R.
T.C. to introduce the Buses from
?-30 to 8-30 P.M. at half an hour
interval or the better convenier.ce
of the AECIANS. I personally
met the General Manager, A & M.
S.RT.C. in this connection. He
also assured me that he would
consider the case. But, I am
sorry to say that up till now this
demand is not fulfilled.

The demands of the AECIANS
are not yet completely fulfilled.
I' request the new Union Body

to press the authority for the
fulfillment of the

diately.
Further, I would like to sug

same imme-

gest the new Executive
the Union, the ftrllnwmn ody of

tions : T
(1) To have the Vice >
and Treasurer of the A ";u!;,"
from the students, T8y

(2) To press the authey,
increase the grent of the 'hvu.: .
Union. "

i,

My deep sense of thanks
to Principal, Debabratg Gi sy,
President  of AFECSUg o
his guidarce as well as Dy,
Deas, Treasurer; Dr. NK.
dhury and Prof. S.N. Meqd
valuable suggestions,

My perscral tharks
Nidarshan  Chakraverty, p.y. |
Kumar Goswami, Bipin G‘,(‘:
Ranjit Barman erd Satish H;,
rika for their help and N
ment.

Boeq

foe
Hy
(}12!3.
h fe,

CI‘.COmag[,

fulness the services rendered by |
Nava Kalita, Khalequez Zamzn’;
Sanjib  Buragohain, ])'(,lilirfl;.-‘
Khataniar, Arpan Saikie, Syed A
Dowalzah, Brajanga  Rajkhews
Deenesh  Narayan Chauchm'
Jim Hawkins and many othc;;
who had paid their love upon me
My annual report would be
unfinished 1f I forget to exterd
my deep gratituce and thanks
to the members of the Executie
body, A.E.CS.US. of 197475
LONG LIVE AECSUS
LONG LIVE AECIAN UNITY
Thanking You,

I do acknowledge with g |
|

Report of the Common Roott
Section.

Taking the opportuniy d
presenting the secretarial e

1 Aeciln !l{;

3
&



1 would like to offer my sincere
thapks to all mY Aecian friends
for giving me the opportunity
to serve as the Common Room
secretary for the session 1975-76.

I don’t know how far I was
successful in discharging the res-
ponsibih'ty. It is upto the Aecian
{riends to decide.

As soon as I took the charge
of the Common Room, I tried
to keep it oren with a view that
the Aecian friends could use it,
in off-pericds during the college
hours. But the response was
poor. S0 I had to give up the
idea.

My predecessor pointed out
the difficulties in running  the
Common Room. I would again
Jike to remind these to the autho-

rity concerned and to take pcsi-
tive steps in this regard. How
can one imagine to place one

TT. table for about 700  students?
It is without doubt that the parti-
cipation in Annual Commorn Rcom
competiticrs exceeds any  other
college competiticn. The Ccmmcn

is just unadequate. 1 hope that
the college authority will take
up the matter seriously.

The Annual common
Competitiors  ip various  events
ended  in the Prize distribution
Ceremony along with an Inlita-
tion  T.T. Tournament organised
for the first time. This was done
with the view of encouraging the
junior players and to give the
Aecian  a chapce to see the
state  players in action. In the
Boys’ Singles, Jayanta Saikia
won the title defeating Rajen
Saikia and in the Girl's Singles,
Monalisa Barua won the cham-
plonship.

In my tenpure as the Common
Room Secretary I had the preve-
iledge to lead the T.T. Team
to two Inter Ccllege Sport Festi
vals. In the first one at Gauhati
University our team lost to
Gauhati Commerce College in the
semifinals and the next time we
were again unlucky to be elimi-
nated in the semifinal by Cotton
College by 2-1 matches at Now-
gong. In the 3rd All Assam Engg.

Room

match against the Joence combi-
nation of Arun Behl, Pranab Gcgo
and Ratish Chanda.

It is a matter of regret that
Common Room propertics
mishandled by some cf the Aecian
friends. Carrom Strikers, playing
cards magazines etc. are often
lifted from the Commcn Room.
So, I would request my Aecian
friends to help my  sucCessors
by not doing such = nuisances
which is not only discouraging
but disgraceful too.

Before concluding my report,
I offer my gratityde to Prof-in-
charge Mr. P. C. Mahanta, Princi-
pal D. Goswami and Dr. HX.
Das for their guidancc and co-
operation. I would like to offer my
deep gratitude to all my friends
specially Mr. Himanish  Chakra-
vorty, Mr. Ashok Hazarika, Mr.
Pradip Neog, Mr. Puspa Haza-
rika, Mr. Prasanta Gogoi & Mr.
Pratul Barua who helped me
in carrying out my dutics.
“LONG LIVE AECIAN UNITY,

LONG LIVE A.E.CSUS”

the

are

Room neecs a full-time  bearer. .
The rezding rocm erd the T.T. Meet org_amsgd. at . JEB.C., Mr. Rayeil [Nawsed:
Hall are extremely small.  The Prasanta Gogoi and I representing Secretary,
amoun! sanctiored in this section —our college won an  exciting Common Room Section.

With Best. Complement from —

MAHADEVY STORE

Buiting & Shirtings
Lakhtokia : Gauhati
| THE SUPER HOUSE
With
Super Ranger
For

Supers fashione.

!
L
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Editorial

Sitting on editor’s desk I am pondering over what to write an
There is a vast space worth writing. Should I write about country’s P
college’s present position !

4 what not to write.
resent pOSitiOD or

So-called students’ unrest :

Our student community is passing hrough a momentous period of mighty social
changes in the world accompanied by tremencous - progress in science technology and
production of material wealth. )

The so-called students’ unrest has become topic of the day for the public press
all over the capitalist world, and is being intensinely debated by eminent educationalits,
philosophers, politicians and journalists, each coming out with its own analysis and asses-
ment of this phenomenon, and his own remedies and solutions of the problem. But a
careful study of the current literature, regarding this student unrest despite of all denun-
ciations of alleged students’ indiscipline and the spate of barren moral sermonsthat these
eminent critics are hurling on the student world, would reveal on truth, namely, that in
the final analysis, it is the revolt against the present social order of things, its educational
system, and out mecded moral and ethical code, and in short against the entire social
set up and its deflacting value of life. A veritable discontent and dissatislaction with the
fast disintegrating gresert and purposeful future uncerlires this unrest, and constitutes its
basic content, not WIth'stanc'l.ng several v\fay.ward tendencies, distorted expressions and even
certain negative and disturbing features 1n 1t.

Unemployment of Engineers :
The unemployment under employment problems of Assam are perhaps the worst in

India. Problem of educated employment is not only in the gerperal line, there is also un

63
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employment problem for the Engineering graduates, particularly of chemical branch. Few
chemical Engineers get chance to do job in public and private sectors such as Refinaries,
O.N.G.C., Fertilisers, A.0.C., 1.O.C. etc. Is it essential or possible, for an Engineer to
undertake non technical job ? What other jobs they can do ?

About our Magazine :

I want to write about the late qrriVal of our Magazine. For reasons not se much
to be excused the magazine was late. However this ‘late arrival must be borne by the
college students also. Repeated requests were made to cocntribute articles. But very few
paid heed to this result. Lastly the press wl_llch made undue delay is partially responsible
for the late coming out of the magazine. In absence of our editor, the job of
making the magazine out was given to me. Too error is human. I shall welcome all
the criticisms shortcomings on my part inspite of my effort.

Gratitude to :

At the end I personally want to show my hcaftiCSt gratitude to our principal Prof.
Debabrata Goswami and Prof. Surendra Nath Medhi for their co-operations. I thank to
“Prof. A.K. Padmavati, Prof. Dr H.K. Df.is and If'rof- P. Mahanta for their kind advice.
[ cannot forget the co-assistance of Nazib, Kanin and Altaf.

Thank you
Trailokya Deva Sarma.



)
Opcn wicer please wider.”

"

Dentist
patint A A Ab
Dentist—(inserting rubber 838 tower and spong)

+How's your family 77

(2)
Starding insice the City Bus.
Young man— ‘What it your age, sir 77
Aged man —“Why my boy 7’
Young—“Tell me frankly”

Aged -1 am fifty”
Young—But still you haven’t learnt how to stand

on your own feet. Are not you standing

on my toe 77 )

3)
Defination of marriage :
‘gix months before, he speaks and she listens,
six month after, she speaks and he listens. Ten
they both speak at once and the neigh-

years after,
bours listen.’

Oae of the greatest film'director
Ritwik Ghatak is knowx; to us.
He writes an article in this issue.

—kEditor.




Civil

Er. Diganta Choudhury.
Clo. Sjt. P.C. Choudhury,
Gapinath Nagar
Gauhati-16.

\He should have been a
Kathakali dancer, but his
affinity to nuts and bolis
made him an  engincer.
Popular Guitarist  known

as “A Grade Luna.”

Er. Rahmatulla Hazarika.

P.O. Hozai

Dist, Nagaon. .
Smiling Mr. Hazarika 1s
very serious. His aim was
only to make service in
Irrigation Dept. at his home
place Hozai. Moreover....
No comment.

Er. Miss Mridula’ Das.
C/o Ramapada Das
‘Chenikuthi
Gaubhati.
Black pearl Mridula was a
non registered boarder of
Hostel-4. A sufferer of
snake bite,
Favourite subject : Accoun-
tancy.

Er. Basanta Kr. Sarma.
Uzanbazar Chock
Gauhati.

A man of high living and
plain thinking. He was an-
appropiate example of “Ka-
bab me haddi.” A flower
vase of Panbazar specially
during college hours. Fam-
ous for creating  scenes

wherever he goes.

Er. Nripendra Nath Patwari.
C/o. U.N. Patwari
P.O. Belsor

Kamrup.
Popularly known as ‘Pay-
jama Patwari’, Always

busy with sessional works.
His aim was to be an Ayur-
vedic doctor but unfortuna-
tely become an Engineer.

Er. Bhairab Talukdar.
Gauhati.
A really studious and sincere
student  who may secure
first position in exam. in
sick bed also. His ambition
Is to join in the ‘Kapili
Project.” He never calls
his  junior hostelmales.



Civil (Contd)

e, Makibur Rasul Ahmed,
Ambari Road
Goanlpara,

Tiny  Makib is less known
in the college but  he s
really  a  character. ... You
cannot  judge  a book by

iy cover,

Dulal Bora.
Hatichong, Nowgaon
The small chap from Hati-
chong attempts much with
optimistic  view  but  the
results were always negative,

Er. Abhijit Das.

C/o. B.K. Das
Athgaon.
Gauhati-781001,
Abhijit is  generally  known
to  his friends only for his

long  hair, No comment.

Er. Badal Deka

Short footed Badal was a

doctor of “a” snake.

Er. Prabin Kalita,

Bharalumukh, Gauhat;.
Onec  third bald headed
Prabin’s first lover is foot
ball. He was one of the
most  efficient foot  ball
Secretary.
His message—Home home
sweet home......

Er. Prabir Kr. Bhattacharya.
C/o. P. Bhattacharya.
Asstt.  Engineer  Irrigation
Deptt.
Gauhati-3.



Mechanical

Er. Sanjib Barua.

P.O. Salkocha

Vill. Sreegram.

Dist. Goalpara.
‘Petla’ as his name goes, he
was so fond of Pumpkin
in the hostel, that he him-
self  gradually took the

hape of a pumpkin,

Er. Tarun Kanti Bhowmcik
44, Borjan Settlement Area
Digboi-786171
He prescribes colgate tooth-
paste as a Brain Tonic.
Though he even saw eight
prictures in a week, he
always shone brilliantly in
exmas. Now happily

married.

Er. Pranip Barthakur

Kumar Gaon

P.O. Dergaon.
He was such a lecturer from
Ist Yr. in this college, that
he also finally landed up
as a lecturer here after he
passed out.

Er. Arun Kumar
Cl/o. Mr. G.N. Chaudhury
Dr. J.C. Das Road
Panbazar
Gauhati-1.
‘Dalda  Hostel” changes its
boarders and that the reason
why Arun passed out with
flying colours. You know,
why ?

Er. Anil Sarma Barua.
C/o. Kanak Sarma
P.O. Ghatigaon, Tezpur
(Darrang)
Another edition of Henry
Kissinger in Jalukbari. He
should have been the edition
of ‘Centry Bluff”. Excellent
sportman.

Er. Sampak Barua
Lachit Nagar
Gauhati-781007.

Sweet faced Champak’s
manners are so childlike
that it is heard that even
now he prefers to play
‘Kook Bhak® near Maha-
maya.
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Er. Narayan Das.
He came, left out & nothing
remains  here. but he will
be remembered  for  bs
English speaking.



Er. Girish Kr. Saikia.
College Road
P.O. Mangaldai.
Less can be said of Mr.
Saikia, because his only
friend was Ajmal AL, an
Ex. Aecian. A Famous (?)
playﬁ[.

Er. Dilip Kr. Mukherjee.
Clo. Satva K. Mukherjee
) Jorhat-2.
His motto should have been
“work more, Talk less.”

Er. Hemanta Gogoi.
Mr. Gogoi was a man who
can satsfy his hunger alone
by taking ‘eges’ by the

dozen. Moreover. ... ... No
comment. _
Hobby : compelled his

junior hostelmates tO cOpy
his class notes.

Er. Md. Abed Ali.
Cl/o. Md. Ahmed Ali
Circle Office.

P.O. Nalbari
Common ‘Vinihi’ and.‘Mama’
Ex. A.G.S. It is heard that
now he prefers to read
Namaz on top of the Diges-
tor of Kamrup paper mills,

Er. Pratul Sarma.
For Pratul, where there is
a will there is a way. A
little here, a little, there....
Ha ! Ha ! He choosed che-
mical to maintain his family
tradition.

Er. Lakshmi Kanta Sarma
Nanpara
Chaygaon (Kamrup)
Seeing Lakshmi one must
say that c‘pen is mighter
than swords® Brilliant he

was.



Chemical (Cond )

A -

Eralip € oswati. Er. Jyouti Das.
Jorhat, He practised  Guiter for
long five years without

Handsome Pradip isa good
carrom player. He is very
kind hearted & has a deep
sense of pure love.

any out put. His operations
were always successful but
the patient dies immediately.

Er. Dhrubajyoti Das
Popularly known as TITI.
During the long five years
he cannot choose the right
frame for his glasses. He
is still searching for it.
A good substitute of Dilip’s
Pan shop in Panbazar.

Er. Hriday Nath
Famous Audit “BABU.”
Serious in  every  respect
specially in the dining hall.
A good actor cum director.
'grxes to make humours

ut........ h



Anup Gogoi

Assam Engg. College,
Jalukbari.

very shy Anup is a very
ctudious  chap. but couldn’t
oot the first position for a
few marks. He was a

gentle man of his
A good runner too.

time.

Ranfit  Sinha.
Don't be frightened  of hix
appearence,  He DOSSENREY
a kind heart.

A
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The photographs of the following Engimcers could st
bz published due to umavoidable reaswrs for which we

cwe an apology

Er. Sitangshu Sekbar Adhikari.

Ashok Kr. Chakravorti.
Amarendra Deka.
Dipak Kr. Nath.

Pznkaj Kr. Chaudhury.
Kamala Nanda Das.
Prabir Kr. Bhattacharyva.
Anil Ch. Bora.
Dwijendra Nath Sarma.
Hemendra Kr. Borzah.
Tilak Ch. Labkar.
Hema Pada Nath.
Prakash Sarma.
Narendra Upadhaya.
Suradindu Bhattacharya.
Macarthy C. Banka.

W ) W e—

17. Er. A. G. Khongair
18. _ L. Sercadrz Smgh.
19. . Jevamta Brabma
20. N. jboycima Smeh
2. . M. Gumam Smsh
22. ., Batvan Maadal
23, Mridal Chaad.
24 . Kbawul Abm_

26. . Anmmava Dev.
27. . Ramesh Bora.
28. ., Dili, Mukbarke
29 -

30. P mﬁm—




:l'he modern ‘AGNIGAR’ on the hill “side of Jalukbari.
Our New Girls’ Hostel.’ Hostel No.—S8.

Remnant ?
No Romodell !
Our Chemical Building structure.

Photo by : Jyotirindra Khataniar




Go Ahead Aecians—

Aecians are not lagging behind. They march forward

Mr. Dibyajit Bora (College Ribbon) It will be high up in aT— ‘e, S  Alm

(;H?rce. )’eargl ‘C,Onjuga:;]vef tg.old‘ Discuss throw by Mr. Sunsor Slecu\red ﬁdm prlize in_ mt'rm
Lk P S R S Zaman. Our best Athelete and t e ; = evel students’ Invention 0
Gauhati. We expect  more from ama P - and two years conjugative contest  held by NRDC. ¥
him. gold medalist in throwing in 1. C. Competition. 197576, His model  was -So

Energy  Conversion.”

Photo by : Fyotirindra Khatniar



Our College Debating Team

i s b W

Sitting (L to R) M
. r. N. i r .
Standing (L to R) Mr. H. sce;f(l)'gohl’il'M'I"s'ESL.e Hannan (Prof-incharge) Mr. C. Smba.

° Runners

-up team of cricket in the inter college competition in 1975

Photo by : Jyotirindra Khataniar



A swene of 2 drama performed by our Professors,

Accians are alvo good social worke-, A szene ol Aecians
with our professors in working which was held by N.S.S.

Wy,

sz

Our Co'lege Team i s Enoineerino el 2@
Yho'o by : Syeti-mers Khatasiy: 8 M in the Engineering meet at J.E

J
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“But Someday Somebody
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Black and beautiful
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Soil Is Our Most Precious

Natural Resource

Scientifically Planned Use
Of Soil Brings Prosperity

Cultivation on sloping land without adequate s0il conserv

ation practices causes
erosion of the fertile top soil,

soon making the soil unifit for economic agriculture.

% Terracing is a sound soil conservation practice, terraced cultivation is more
permanent and gives bigger yield.

% Avoid cultivating slopes without terracing.

% Soil unfit for terracing may be put under permanent cash crops like coffee,
rubber, black paper, arecanut etc. They give better returns than Jhmming and save
the soil.

Boil Conservation Department will bhelp you by Advising proper land
- use for higher return.
Issued by Soil Conservation Depertment,

Govt. of Assam,
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Tourists are our Honsured Guests
A little courtesy and attention
Will endear them

And bring Friendship and Prosperity to our Country
Tell them of our

Places and objccts of Tourists
Interests in Assam,

Tourists Bangalows at

Gauhati : Kaziranga and

Sibsagar to stay

And Mi ibuses and Cars

On reasonable rates to Travel

ENQUIRE

THE DIRECTOR OF TOURISM : ASSAM
GAUHATI—781001

Phone— Office — 7102
Residence — 2054

( Issued by the Directorate of Tourism : Assam : Gauhati
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The India Carbon Story

has always been a tradition in service

A tradition that has bcen pyilt
7 On a philosophy which is in tune

With  the aspiratians of oar
people.

INDIA CARBONLIMITED

NOONMATI

GAUHATI-781020
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MAHADEV STORE

( Surrino & BnariNag )

LAKHTOKIA : GAUHATI

The SBuper House
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MEENUS

City’s best Tailop

with Kamarpatty
Super R nges GAUHATI -1
for
Super to Fashions.
TO BOLVE

KHELA GHAKR

Dcalers of High Class Bports Goods
Stockists :

Landmaster Products.
&
Symond Distributors Pvt. Ltd.
&
Matchless & Nanco Tennis Balls

Kamarpatty
P.O. GAUHATI-1, Assam

Assam's Food Problen,
Bwitoh Over To

Mechanized [nlliva“ons

This Results In

Low Cost Of Cultivatigp
Ard More Yeild

Per Unit Area.

Issued by the Dept. of Agriculture Information Wing




The Production fish can be inoreased manifold by mixed or «COMPOSITE
FISH CULTURE™ methode. Through this modern ecientifio invention, the

people can inorease the production at a oheaper oost there bY opening
new vistas of Rocmomio Progrese.

Rearivg of fish through the proocess of “COMPOSITE FISH CULTURB”
by good quality of Heh weeds vie Rahu, Myigsl, Kalabasu, Catla, Common
Carp, Silver & Gress Carps eto in a tank and making adequate arrange-
meats for manuring will encure adequate yleld.

Unlike other fish these donot indulge in attacking each other for food
& shelter and grow quickly.

INTERESTED PERSONS, PLEASE CONTACT THE FISHERIES DEP ARTMENT.

Issued by the Information Officer, Department of Fisheries, Assam, Gauhati-78100]
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With Best Complements from:—

ASSAM CONDUCTORS &
TUBES LIMITED

(A Govt. of Assam Undertaking ).
Bamunimaidan 1 Gauhatis
ASSA M

Manufacturer of —
All Aluminium Conductors (A.A.C.)
&

Aluminium Conductors Steel Reinforced (A.C.S.R)

Gram : ACTCABLES Tel. : 5555




Shippers | Consignees 1| Citizens |!!

Inland Water Transport Department has started Commercial Servioces
for carrying bulk ocargoes by River vessols made indigenously. The ser-
vices are run from any points to any poiat between Dibrugarh snd Dhubri.
The servioes are also extended to major river ports of Bangladesh.

The Inland Water Transport Department give every faoilities for
movement. of bulk cargoes and response from Rhippers is very enocuraging
as the freight rates are cheaper than both road and rail Systems.

For safe, efficieat and economicg] cargo movement kindly centact the
Head Quarter, the divisional and sub-divisional offices at Gauhati, Jorhat,
Dibrugarh.

Issued by—
DIRECTORATE OF INLAND WATER TRANSPORT,
GOVERNMENT OF ASSAM,
Gauhati-781003.

ASSAM KHADI AND VILLAGE INDUSTRIES BOARD

Offers solution to poverty and vast unemployment problem faced by our State-
Creates job-opportunities in the rural areas-Enables every person participate in the
productive efforts of our State-Helps in more equitable distribution of our wealth.

o * * *

The Board has enabled the rural artisans of our State to earn about Rs. 30
Jakhs annualy through its various schemes. It offers technical and financial assistance
not only to the registered Societies and Institutios but also to the individual artisans.
THEIR PRODUCTIVITY HAS ALSO BEEN INCREASED BY THE INTRODUCTION
OF IMPROVED IMPLEMENTS, VIZ, POWERGHANI, POWER OPERATED DEHUS-
KER & POLISHER, POWER DRIVEN POTTER’S WHEEL, SUGARCANE CRU-
SHERS ETC. The Board also provides training facilities in different Industries to the
deserving artisans and arranges financial assistance through the Banks.

For details please contact the Board’s Head Office/Zonal Offices/Khadi Porduc-
tion Centres/Khadi Bhandars
Issued by Publicity Wing
ASSAM KHADI & VILLAGE INDUSTRIES
BOARD, CHANDMARI, GAUHATI—3.
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QUALITY PAPER &
Wit Bt Comlemass o= CTATIGNARY MART

Parbazar, Gauhati-1.

DB. Zsakir Hussain Ex-President of Indiz said that the Aleokol is
known to bring misery, unhapiness, disease and early death The great religions
of the world at all times bave warned their followers against the evil
eonsequences resulting from taking aleoholic drinks.

* * * * *

Bfforts of parents asd teachers toacqusint the sfudents with harmiul

eifects of the wvarious types of drugs are welcome.

* * * * *
AVOID ALL INTOXICATING DRUGS & DRINKS IN ALL WALKS
OF LIFE.

State Prehibition Council, Assam  Gauhati-781003.




THE COLLEGE EMBLEM

The Assam Engg. College, Gauhati, has a noble mission of serving mankind
through power skill and has the time honoured motto of *‘Service Before Self.”
Its ideal is to inspire the human tendency of probing

into the secrets of Nature
to harness the power potent in

nature, to use it for the betterment of man’s above

in Nature with—Precision, accuracy and farsightedness and thus keep pace with the
ever advancing course of mechanical progress.

Accordingly, the divider in the Emblem (in white colour) signifies precision and

accuracy, the toothed wheell (golden yellow colour)signifies progress, the spark (sitvers
white) power and the level (white) farsightedness. The

colour) symbolise knowlege and wisdom and laurel has the universal significance of
honour and evergreen beauty. The ‘Sarai’ stands for cultural entity in Assam.
The sky-blue colour in the background signifies greatnessof mind, the golden

yellow colour si3nifies purity, the red colour signifies strength and the white stands for
capacity to witastand the ravages of Time and Nature.

flame, i. e, the light (red

DEPARTMENTAL SIGNIFICANCE.

The Emblem carries a departmental sjgnificance also :—

1. The level stands for Civil Enginecring Branch.

2. The toothed wheel for Mechanical Engineering Branch
3. The spark for Electrical Engineering Branch.

4. The Laurel for Architectural Branch,

5. The Flame for Chemical Engineering Branch,

Designed by
Jamini Kanta Gohain
Ex—AECIAN.
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