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We are pleased to bring this second issue of "SARJANIKA™, our College
Annual Magazine and we hope that our esteemed readers will find the Magazing
interesting.

The success of any magazing mainly rests on jts yuality and its appeal to the
readers.  The vide appreciation, our iirst issue of “SARJANIKA™ received from
the distinguished readers and prominent men in all walks of life, has inspired and
enthused the necessary cantidence n our efforts and aur studenis and staff members
have equally responded to our request in making this ventur: a great success all
these vears. The magarine “SARIANIKA™ provides n powerful medium for
our students and stsff members alike ta develop their Nterary talents, It alsg
brings in the lively picture of the vatious activities of the students of this College.

We are happy to nate that a good pumber of articles un varied subjects, have
heen contributed by our students, This vear oo, we hope that our esteemed
readers tind them interesting as ever,

We sincerely thank all the students and statl. members for their willing co-
operation in bringing out this magazine. Ouwr thanks are due to the auhorities of
Bhavan's press who have, at 3 very shorl notice, printed and brought up this
magazine with an excellent pet up. We sincerely express our thanks to all our
patrons who have willingly subscribed for advertisements in our magazine.,

NEWS FLASHES FOR 1966 - {14

The academic vear 1966-57 is a very
eventful year in the history of our College.
It was in June, 1962 the ollege came intn
being and we will be just completing 5 vears.
A period of five vears in the history of any
Institution is too small a span to reckon
with. But looking 1o the achjevements in this

short period of five years we have every
Feason 1o be proud of. The College has been
now fully equipped in all branches of En-
gineering (Civil, Flectrical and Mechanical),
The Callege has opened the Fost-Grraduate
Caurses in Structural and Mechanical Fp-
gineering. The 'College has sent so far fwo




hutches of Graduates and now it huy be-
come a nucleus of the Engineenng studics.
Negotiations with Flectromic Research Asso-
cigtion, DBombay are in [rogress far estia-
hlishing an Flectromnic Resenrch Centre ot
this College.

all these achigvements are maiply dug W
sur revered President Dr. K. M. Munshi,
Kuwaputi of Bharatiyu idya Bhavan. { nder
his able guidance and foresighted policies.
the Collepe wis able Lo sleer through the
iritial set backs. The etforts of our Tringipa
R H. Chokhavatia. in (his crucial period of
the devetopment of this Colicee should b
lauded. He has beeq 4 souree of inspitation
L mEny Youngsters and his steadfastness and
devoted intercst in whatever work he under-
takes leaves us with all aprreciation and ad-
mipation for bis abiluy.

The Academic Session of VieE-RT was i
augurated by Hon'ble St 5. B Chavan.
Minister Far irrigation, Powcr. Buildings, and

Cammupications Government ol Wiahara-

shtra on 2h-g-1966. %7 Shantilat Shah.
vhe then  Hen'ble Minister  for  Public
Health, presided over the function.  Piio-

cimal acquainted the Chief Cuest, Sri 5. B.
Chavan how our lnstitution grew inte full
Medeed F.ouinesring College in @ short periadl
of four years. While inaugurating the Scs-
sion S §. B, Chavan recalied some of the
prohlems that the Field Fngineers have to
face and suprested that a programine should
he chalked nut 1o exchange Field Engineers
with Academicians in the Technological
Field to bring a healthy hlend #f theory and
practice fur the hetierment «f both felds.
Gri Shantilal Shah stressed the moral vahies
iq Jife and advised the students to stand by
truth and do with @ sense of dedication what-
ever work they afc destined Lo carry oui. e
stressed that the future prosperity lics to
greater extent, an the performance of these
bodding Engimeers.

On 14th August 1966, the Vanamohatsvl
was inaugurated in the Bhavan's {ampls

vi

by (e Maybr 59 § R [atkar. Spesking on
the owrasion. the Mayar strpssed the nedes-
sty af tree plantng Lo hokp bring rains and
wid that he was vl 1ne firm upinion that
(he water seurvity in Bombiy vity would be
colved in R-100 yours amd stated that a well-
planned scheme ie alrendy afoot e rackhe
(e shortage of drinking water. tarlier Smt.
Lilavati Munshi. while welcanming the Mayor.
heigfly acquainted him with the History and
development uf the campus and asserted it
the problem of drinking water could e salv.
ed by sustaincd efforts and imaginative
panning

AMrarvnitiasn fu o sred Sredarshun o
were celebrated by the members of tie Bha-
eatiyn Vidsu Bhavun apnd friends and ad-
mirers of e, KA sfunshi on 215t August
1966, Tnveking the devine Hlessings for the
speedy recavery af cur Kulapatiji 1. K M.
\unshi, from his illness. Al joined in this
1o gxpress their love and regards to DI
K M. Munshi and Mrs. [ itavai Munshi and
prayed the Almighty 1o hless Bapaji and
Mummy. 1A they are roverely called by
usy with long Tife

The colicge anmual apetions were held in
the third week of [ecemher. The sindenks
tnok o vety active interest in all the Sports
and caliural activivies and contributed Inoa
Lirge micisure o the gruml suweess al the
functions. Shri Sanjivi Pownr and his party
and Shri Bakshe with his band of tokented
{riends. entertained the gathering 0 10th
December, 196 with a feast af melodious
music, The Marathy and the Gujarati dramis
wrre wlsn @ wrest SUCCESS. Fatlier un the
gume day morming the staff and stndents
were shown o pleture Chotikn Nam Gadi’
ar the Nuvarang Tatkies,

On the 22nd Decembut (966 the social
sathering was addressed by Hon'hle M-
aer for trrigation and works. Govemment
o Maharashra, St 5. 8. Chavan, who wils
the Chief Cuest. Dr. K. M, Munshi whe
presided over the function welcomed  the
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Chief Guest and made a brief reference ta
the activities of the Bhavan. Crincipai R.H,
Chokhavatia ucquainted the chief 2uecst and
the audience with the development of the
college during the last fve years and recalled
how we have been fortunate in zetting the
parcntal puidance and inspiration from our
Kulapatiji despite his old age in moulding the
destiny of this college. $1i 5. B, Chavan, ad.
vised Lhe students to keep pace with the de-
velopoents in the practical licld and study
the basic engincering subjects in the light
of their usefulness. He bricily enuemerated
the various problems to be fuced within the
executive feld and posed o supgestion why
it should not be considered warthwhils to)
have a programme of perindical exchangy:
of men in the teaching profession with these
tn the field so that a sound background of
theery 2nd prictice could he achicved 1o the
mutual advantage of the ficld fngineers and
the academicians. After the prive distribu-
ton by Smt. Kusumtai Chavan, the Vice-
principal, Prof. §.5. Dighe and our General
Secretary Srei Sahadev Ghei proposed a vote
of thanks and the function came to an end
with National Anthem.

The 20th Convocation of the Bharativa
Vidya Bhavan was held in the CAMpUs om
24th Devember 1966, After the ceremonial
procession the function started with the prit-
ver and the Bhavan's Sanghapanu by the ste-
dents. This wus followed by vedic invocation
by the principal of Mumbadevi Sanskrit
Mahavidyalaya. D P B, Crajendragdkar.
Vice Chancellor of Bombay University, who
delivered the convocation address was wel-
comed by Kulapatiji De. K. M, Mun:hi. in
his welcome address, he said. ‘Sir. v have
been a distinguished lawyer. cminent judge
of the Bombay High Court and the Suprame
Court and the Chief Tustice of India. Apart
from being 2 Jurist you are a scholar of dis-
tinction deeply read in law and literature
Dr. Munshi referred to the activities of the
Bhavan and said “Thpse who are connected

vii

“_

with the Bhavan should reafise that it is not
merely an Educational Institution. It is a
mission, pledged to reintegrate Indian cul-
ture™ He vontinued further that the Bhavan
trieil to hold fast to the Tundamental valucs
of our culture, shraddha, satya, samyamaz,
und samarpana--Troth, Love and Beanty.
He suid, “The integrated life that the
Bhavan tries to offer; its tany sided activi-
ties in which yuite a substantial number of
‘cachers and stadents participate: its fort-
nightly shibirs, where all the students,
teachers and some of uy meet and discuss;
live problems: the attempt 1o weave a bond
with the past students us well as the parents
of the present students are intended to mive
a mew vision and a new sense of fulfilment.
“He reiterated that all the activities of the
Bhavan are directed in quest of Truth, Lave
and Beauty and thanked ull the members of
the Rbavan for contributing their best to
build up the reputation which the Bhavan
CTjiys,

The report of the Bhavan was read by
Sti. J. H. Dave Hon. Director. Then the
chief guest wus requested to confer the
degrees and  diplomias and  distribute  the
prives to the winners of various institutions
vf the Bhavan,

Delivering the convoration address, Dr.
. B. Guendragadkar referred to the pro-
cressive pursuit of the ideat of cultural
remaissance that the Bhavan has adopted
even since 1938 and said ... thal when
the political disputes and the days are for
volten in course of tme. Bhavan and its
founder Munshiji wilt always be remembered
in Tndia so Jong as Hinduism lasts, It is he-
cause, I have bheen given chance to speak
# few words on this platform of the Bhavan
that | regard it as a great honour™. He dila-
ted upon the present ¢chaos and confusion on
the Indian scene and condemned the fasrs
undertaken to-day for the achievement of
partisan and political objects. He said that
all these fasts and threats of immalation are
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illogical, irrational and -democrativally - 1e-
prehensible. He uppealed to Dr. Munsin.
Vinobaji; Rajaji and Sri Jayaprakash Nara-
van 1o tell the public that they so vampletely
discouraged  prodonging  these  fasts  that
saoner they stopped the better. He advised
the young diploma holders and graduates
to Fllow the path of Satya end Rita tliter-
nal truthi. He referred to the rapid expan-
sion of the world cubture and emphasized
that Vidva Bhavan has a glerious future
ahead of it and hoped “that after 23 or 50
vears Tndia will say, as of the Ramakrishni
mission mutt; the Vidya Bhavan is plaving
an important refe in the history of India,”

We are glud that our 1r. Munshi cntered
his 8th year om 27-12-1966. His hirth day
felicitation function held at Bharatiya Vidya
Bhavan offered us an opportunity 1o pa
our homape to Kulpatiji and Smt. Lifavau
Munshi and pray to God for their health
and long Tives.

We are deeply moved Lo record here thit
we have fost this vear two pillars of the
Bhavan in the dcath of Sri. Acharva Venka-
teswara  [ikshitar and Dr. O T Ramo-
swamy lyer. The sudden death of Dikshitar
on ldth Aug was a great shock to all of we
He was a well known scholar and he wus
the reciplent of the presidents’ certificate
of merit for his erudition i Sanskrit.  As
the principal of Mumbadevi Sunskrit
Mahavidyvalaya, he served the Bhuvan with
rare dedication ta promote Sanskrit. His
death has been an irteparable loss 1o the
Bhavan and his countless number of admir-
ers all over the country.

The death of %ir. C. P. Ramaswanty fyer
om 26th Sept. 66 removed one of the greatl-
est sons of Indin, He was an eminent
kawyer, unt educationist, an administrator
and 2 shrewd statesman. He was a versatile
schotar in English. French, Sanskrit and
Tamil and was an cmbodiment of culture ot
its hest. His death. as owr Kuolapatip has

ditedh. has indeed marked the end of A0
pT4l.

W are ull preay grivved to record here,
the sad demise of Sri Ramesh Radhakrish-
suni a student of B.E. Clectrical class of
aur wollege in a0 local train acodent on
|39 &k, He was a promising young siudent
af pur college. We convey our deep vondo-
femees W the bereuved members of his
Famils.

olfece acrivities: The report of our Prin-
cipal R, H. Chokhavatia and the College
News Bulletin throw cnough light on our
academical activities and the achicvements
of our students in the sports, Social and
Cultural activities. Our achicvements are in-
deed nuteworthy and the sucess of our acti-
vities ure mainly due to the wntiring efforts
al our poncipal. R. H. Chokhavatia.

We have amidst us several new statf
memhers this wyear, With the introduction
al the 4 vear degree course, we have added
Physics and Chemistry depariments  now
Prof. V. R. Doiphode, Head of Dept. it
Physics: Miss F. L. Thailamani, Lecturar in
Physics: M. M. M. Zurale. Demonstratar
in Physics; Mr. C.D. Apte, Lectoret in
Chemistry; Miss R, Vatsala, Tecturct in
Chemistry; and Mr. R.G. Bhatt, Leocturer
in Chemistry have joined us this year

Mr. 1.5 Joshi. Lecwrer in Structural
ingp. Dept. ™M.G. Nayak, lecturer in
Vdect. Engg: “r. PP, Parameswaran.
lecturer in Civil Engineering Mr. t.axmi
Narasimban Leviurer in Metallurgy: bessrs.
K.N. Desai. A.B. Khere and C.5. Narulkar
Associate Lecturers in Mech. Engg.: Mss T
Karkaria and 5. B. More Assdciale Leclorers
in Elect. Enge.; Mr. T. Narayanan, Assogiate
Lecturer in Civit Engg. Mr. U5, Handi-
kur, Associate Lecturer in Siructural Enge.s
“ir. §.P. Pandit. Demonstator in Physics:
sr. 5.1 Pendsc. Draftsman in Civil Engg.s
Mr. K. K. Chawla, Lecturer in Business
Organisation, who have joined the eollege
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iy sear and  thus  strengthened  the
teaching potentiab of the college  vonsi-
derahlv.  We  welcome  the new stafl
membhers heartily, Woe are happy o meporn
that Sti D K. Chawla, Sri K. % Desai
sei [.M. Padaria, Sti E.M. Pereira and Sri
V. B. Singh have been promotud ax Leclurars
and Registrar of the College und Sri B.M.
Gandhi has been promated as Head Clerk.

Shri K.K. Thakare, Prof. and Head of
Flee. Depaptment: Mrs. P. Bhide, Lecturzr
in Elec. Enge.. M/s A R, Trivedi, 5.B
Mare, ', Karkaria, Asstit. Lecturers in
Flee. Engg., $r 5.W. Rhagwat, Asstt. Pro-
fessor in Mech. Fogy. . 51 C. A, Mehra, Lec-
turer in Mech. Linge, M- s DR, Desat and
W B Mahaskar, Asstt. Lecturer in Cwvil
Frge.: 5ci S P, Pandit, Demonstratar in
Physics, have left the institution during the
current vear, We miss them afl very much
and we sincercly wish them all better pros-
pects 1o their new feld.

B ois a matter of great pride to see that

voung staff members are  sponsored for
higher studies by Lhe colicpe. S B _H. Pan-
choli, Lecturer in Civil Engg. has heen spon-
sored to study M.L. in Public Health Engg.
S MLH. Jhaveri Asstt, Lecturer in Sirue-
tural 1ngg. has resigned to prosecute higher
cludfias at 1.5, A, Mo V.13 Khatri, Assis-
ant Professor, Structural Engineering. has
joined us again afer completing his Lpeciia-
lisation om  Earthguake Fngineenng  in
Japan.

Though there is & separate section for
the ex-students of the college in the magi-
sine, we repret that the cx-studenis have
not taken any active interest so far. W
hope that our ex-students will make wse af
the opportunities proveded to them.

We ance azain thank all the staff members
and students lor their willing co-operation
in ull our activities and hope that the college
will register a grand spectacelar progress
under the able guidance of Dr, KM, Munshi.

NOTIGCE

‘The mext issue of this magazine will appear in March 1968,
“There will be a separate section for Fx-smudents of the College also,
AM materfal intended for il must reach the Ex-ntlicia in-charge,

Mapuzine Committee, Intest by the 15th September, 1067




What makes a good Engineer

Shri R. H. CHOKHAYATIA
rrincipal

Wha is un Dngineer?  in former days it was beliesed that an engineer is
he wio does in o penny what a fool can do in wo. This was true then and
now 16 in partially true.  In modern days an engineer s he who cun do a thing
what any other man cannot du despite giving him any ameunt of money. This
is hecuuse the Scienve and Technology in modern days have sa developed and
advunced that they Waffle deseription. A decade back it was impossible for any
one 1o belicve that man voubd reach the moon.  “ow the day i not fur off when

it will become o teality -i0 matter of fact,

studerts alter passing Intermediate Seience enter the Hngioeering Colleges
with big cxpectations snd aspiration. They dream af many things belicving that
they would ¢reate s many new things they ure abserving in their daily fife and
which imspire them to o pes things, and perhaps anuch grander than those
abjects.  The question arises whether their dreams would come true and whether
many of them possess the qualities that make o real enginecr. The author is
reminded of the great seholars who have given in o nut shell the tasks facing an
engincer. S S B Chavan, the Henourable Minister for Irmgation. Power, Build-
ing and Communications, Government of Mauharashira, while inavgurating the
new academic vear in June (966 e the Sardar Patel College of Enpineering said
that the mew generation of Engineers will have to build dams over sites Iejected
previously by their predecessurs simply becausc. all goodd =ites have already been
gtilived and now they will have to build on sites naturally unsuited but made
witahle now by using their scientihe and techpical hnowledge . Freviously they
weed to gt s many ready made squipments irom foreign contrics and there-
Fore had not 1o worey shout their efficiency.  But now they will have 1o bwild their
awn equipment and worry abour theie etfivient working and learn from their mis-
rakes of the past.

Another instee 15 of the vmineal ex-Chizf Rogincer of Gujarat State, S0
Dhunak of the B.5.1 1. who described in his lucid und attractive lunguage while
exorting the wwudents af Birl Vishvakarma Mahavidvalava. Vallabh Vidva Nagar,
1 decade hack. a story “Get me o Cobra?” Through this story he told the =lu-

X
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dents that copinecrs had 1o develop the yuulities of getiing things done a1 the

Mroper time however difFiculr ang impassible the task mizht be. The vouth in the
present gy dohe up g b oand foeking to dificubies and hurdles in s path

abandon it and ke up another joh, This wodeny prevents o ¥oung nran from
becoming u rel engineer. He has to reulise thar he iy there to solve the hurdles
and many other problems and difficuljes that may come in his wiy and gt

through this strength that e becomes 2 res) enginecr.

is

Al engineer his o hnow  why fe wants and where he coyld pet it He
s therefore 1o evaming cich amd evers book e Fmes weross in his Collepe
Library, iy o reud umy understand various 1echnicyl Journuls made available to
him and study Gt ficst hand the [arew trends of respnrch

and problems Facing the
Lngincering wasly,

A studen af Engineering has 1 rementher thal merely reading the hooks
a0d articles from the magasines wauld wot suffice. He will have judge the
varrectness of those ideas in s practical fields and if found 1y he conflicting,
that is rheory vonflicting with practice. he should nor run w s rash judement,
since there oy be My drawhacks in his praviice but cxchange his idess with
his colleague. in the prodession and Fo vomstapt wichanzes and numeraus TFa-
ices and a lor o expericrve he would he in g posttion ke contribute 1o the
techmival Enowledge.  Mambleness is oareurt virtue that has 1o he cregted and

it is always ofter 3 sober re-thinking. that correce vonclusions can be reasched,

AR ergincer has 1o Be social minded.  He has to remember thal he has 1o
develop the charucter of icidership in oeder ta he nble v bhe o successfal en.
gincer,  He should remember that he s just g var in the wheel—in the systen
of sovial process and it is only when the entire S¥Sem nmoves by the joint effors
aF all, thar production and vreztion become possible, Man . 4 social heing, s
true 1 the whele saciety- all sections of human sodiety- and all creution is social
--not individualistic, It ofly when ) the whepls meve acording to their
respective tsks assigned that Production  becones possible. By gt oy oo of

the wheels in the S¥SIPAE ar any amwe part faiks o stops in dhis process, the entire

s¥sternn collupses. Eversthing comwes o 1 wtandagir amd dherefore it is the gask
of an engineer 1 see that the entire SVRlein moves and fupetions satisfactarily.
I there is any deleet in any ome he hus to wr g risht. The engincer has there-
fore 10 bevaome doctor af his profieasiog,

Hard work and Perseverence are the gualities tht wn engincer has (o culti-

vate for he has ta remember that unfathomahle wre the laws of naware yng that

the knowledge of (he Lniverse s infinite,  Me fas to develop an gogineering phi-

xi
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losophy of life that in opder 10 create Detter and berter things he--has o study
nature and upavel its secrets as fur as be cutt, This s o jormidable task and to
aveomplish it fe has [0 perscvlre qnd contipuously work,  His atlempts should
e o understand buws af mature amd use it for the benetit af mankind, It is
vmby then that nature will be his handmaid else nawre will retaliate with ven-
eoance.  Who does not knaw the horrors caused By the bursting of Panshet Dam!

A Tittle Taglt in the electrical systemt causes disastrous resuits, semetimes fatal.

The new genctation uf Freineers coming oul of the bnzinecting Colleges
will be called upon to shoulder the greatest respansibilitie: and perform stupend-
aus tasks which woukd belittke the past schievemonts Lot the young enginesr
realice whal he is upte und what is cxipected of him hy the country. Let him
prove his worth that the confidence placed in him i justified

-
*

DON'T USE BIG wWORDS

I, Some people have the nusty hakit of 3. lp promulgating »out esoleric Cogi-
using big words. Fhey will not cull a spade, tutions and aniculating »our superﬁclal SET-
4 spade, hut an agricultural implement o timentalitics and amicahle philasophical and
the titeeation of soil.  We huve the classic paychological abservations. heware of plati-
example of Micawber addressing  David tudinows ponderosity.  Let your COTIVETSA-
Copperfield and saying: Gonal communications  possess D clurified

‘“linder the impression that your peri-  concisencss, 3 compacted comprehensible-

orinations in this metropolis have mot ness, a coalescent consislency and 3 concate-
heen extensive, and that you might find nated cogeney.  Pschew all conglomeration
come difticuity in threading the arcana ot jejune  babhlement asinive affectation
of this modern Babylon, in short that and thrasonical hambast. gedulously, avoid

yoll may not ].I'J.Hl.:" ;.-nurst_:lf. 1 5hn.11 b all pollyssllabic profundity, pompous proli-
happ}" e cull this cvening and instal vity, psellitious \acuity ventriboguil verbo-
you i the knowledge of the nearest sity and vanilogquent vapidity. Shon double

wily. cntendress, prurient jacosity and pestiferous
5 Now | hate using hig words. For the profanity. obscurent ar apparent,
henedit of all such people who may be in-
clined to use Hig words, 1 have prepared a 1. ln other words Say what you meal
short speech. on how to speak and in what and mean what you say. Talk plainly, direc
jmanner. in very simple language fof wour tly and simply. Above all Den't use Bi
benefir. Thus: Words. and talk in the way that f have done

x
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Principal’s Report Annual College Day - 1966-67

it gives me great pleasure to hueartily
wekome you all on behalf of Salf, Stu-
dents and mysclf on the occasion of our
FIFTH ANNUAL DAY CFLEBRA-
THONS. [ am grateful to Hon. Shri S.B.
Chavan & Mrs. Kusunrtal Chavan who readi-
'v accepted our invitation despite their busy
engagements. {In such occasions it is cus-
tomary to introduce the Chicf Guest but for-
tunately for us Shei Chavan Saheb oceds no
mtroduction. He is one of the fincst sons
the State of nat onty Maharashtra hut Tndia
as a whole has produeced and is koown Lo
suu all as a fiphter for freedon and an able
adminstrator and schilar, it would be fm-
FeTinent on tmy part [0 say anything naore.
! weuld therefore straightway bepin 1o give
the short story of aur el our achivve-
Awnts and failurcs in a shorp time tha we
Rave at our disposal.

Our Institution. Sardar Patel Collepe o
Engineering came inlo existence in Junc
“962. when the University pranted us per-
russion o admit the dirst bateh of students
T this College,

-

- Ihe wark of constructing the Fo-
aneering Callewe Building which commen-
ced from Lanwery 1962 aus compleded in
ail respects by December 1964 in three vears
teme despite the difficult period. We startedl
»tth an intake of 12 This intake was in-
wreased to 180 from June 1964 in the situa-
uon of national emergency. On account of
thes increased intuke the Government sanc-
vomed the additional grant of Rs. 4.0 600 -
fer additional accommodntion Facilities to
S erected at this centre in addition o
Rs. 462,680 . far the initial stage of the
project for buildings, anaking up o totab of
Rs. 28.65.280 - towards the building. [or
ajuwipment, the Government of India sanc-
soned a ferther sum of Rs. 753,000 - in

sdditian o R 17,680,000, - already sanc-
tioned for the intake of 120, The tatal
Aamount sanctioned for cquipment is there-
fore Rs. IS03.000-- The total aggregate
autlay on the project as 1 whole to day is
R 675000 - including lamdd, buildings.
cyquipment and Hastels,

B The work of creating the additional
fucilities by way of accommodation was
tiken up in the beginning of this vear and
Hois heartening Lo nate that it is almost con.
pleted . The expenditure on building s
Ra. 2060000 - Tur cyuipment we have
20t suflicient funds to cyuip vur laboratories
lor the three years course and an amount
al Bs, HR95,0000 - has heen spent so far,

The University of Bombay has changed
twe puttern of education fram three SEHTS
to four years course Fram the current acade-
mic year. The Collepe has theretore been oh-
liged torbuild up the Physics and Chemistry
1.uboratories from its present resources, The
Govermment of Tndia and State Guvernment
liive yet 4o sanction the additivnul aceom-
mewlation amd equipment required for the
feur years course, We huve approached both
he governments to sanction the additional
tuvilitics o he created ot this Callege.

Hagrel The schems for the Hostel 1o ac-
commaodiste 204 students sanctioned by the
Government of Indiz with an interest free
kwn estimuted to cost Rs 690,400 - huas
been completed in December, 1863, The
fatal wmount of expenditure is Rs, 7,60 668,

4. The year 1966-67 pussed with great
muny difficultics. The cost of the cyjuipment
went up with the devaluation, entailing in-
vreased cost of ather commoditics, creating
problems of economic strains and stresses
o the college, its resaurces and tinances and
grant: from the Governments,
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We recelved during the Four
Ka V75000 - as grant from the Govern-
meat of India ond Rs. 250400 °- from the
Srate Crovernmentl owards the  non-recur-
ting grant. Total grant received from the
two governmenls For the development i
Rs. 725,000, and total reccived so far for
the  entite scheme is  Rso 37.32300.-
(3400000 Guowvernment of lrdiy s
By, [232406K0 - from Stawe Qwvernment

Membors of the Staf of this College are
paid the seales of pay existing in 1962 with
the rale af I3 AL as existing then, Although
the Stute Ciovermmend has Fevised the rites
of 00, A twive during this vear fiestly from
April 196 and seoond fooan (st July [Moh
it in regretted that these inerensed vites are
approved for the Gavernmient Fogineering
Collews and other non-Gaosernment {ollepes
0 Are. Seienee and Cemumerce bt b

not been apprived o far for non-Guvern-
ment Lngineering Colleges,  As o conse-
guenve of this, the Stall Members are put
tv @ lot of hardships and are <atled wpon
ta meet the much increased cost of living.
In a vity like Bombay, with prices of wlmost
all the muterials including transpart have
risen considerably high. B is ne wonder
therefore that the Stoff of this Collepe 15
culled upan o hear the conseguence of Lhis
high cost of living withour uny additioml
compensdivn at the present stuge. It is ox-
pected that the State CGovernment would
ke ssmipathetiv uttitude and sanction the
sume husis for sutaries and allowances fot
non-gavernment Frgg Calleges as are ap-
plicd 1 the Genernment bngg. Colleges.

500 0m e aeademic side the college sent

oul it sevond hawch ol stodents in A ril
P

lihads el the 1e-uwlts there-of are as wnder:
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The resulls are very gncouraging and thes
are an improvement on our last year's achic-
wenents. Miss. M. B. Gandhi stood first in the

the recipicnts of Principal Junnarkar Medai
for sevuring the highest marks in Struclural
Grroup of subjects. It gives me a great plea-

and she will receive the Kulapati's Gold
siedal at the Bhuvan's Convocation cerc-
mony tomorrow the 24th instant. Shei K. C.
Patil of T.[. class is selected as the second
nest afl round student and will be awarded
Eulapar™ Silver Medab at the same fone-
o0,

Onur wtudend Shri Rajendra Oadkan of the
B F lass has won 1he following prices at
e elocution gompetitions

(1) Late Sri Randa  ftardikar  debatmg
competition erganiced by Maharash-

3. Shri Patel Asit 3. (B.E.FE.1 for
passioe in lirst ciass and standing first
frem the college in BLE.LC. class.

'=|.;:1mu§;nt University securing Reo  Bahadur Raja- The college is awarding Shripadrao Du-
of living dhyaksita Scholarship from the lniversity bhashi Prize to the following student:
o a]mu‘sgi of Bombay. Shri Sahjiwani A K. is one of

I. %hri Rupavate P.M. for securing
mare than 70¢; marks in drawing and
standing first in the vollege in the sub-

-ollege » st Lo declare that the expert commiltes ject.

e uf this _ sded declare  Miss  Asha

sdditional Bave decied 10 ceclare s A Fhese prizes will be awarded ut the Bh-
It is en- KOIhmkar of B.LE. el . as ke vun's Convocation un 23-12-1966,

ot would frst best all round student of this college

fi. The colleze hus received the proposal
frem Electronics Reseurch Association o
cetablish a centre at this enllege and this
proposal has been submitted to the Govdrn-
ment of Iodia for their approval. It s ex-
pocted  that  this sanction would soon be
furtheconning amd this Tostituton will have
an aipportunily e build wp i real research
centre wttracling soung and brilliant men
fremt all cver the country L this Institution,

. The present strength of students on
roll s &7 distribueted class wise a5 under:

iru Mandal—ftirst price of Rs, 100 - F.F. 4]
This was open to all colieges in Lhe N A L £}
“Muharashire State. 5. kD T
(i1 An elocution competition organized }’-f-_- i ™
by Junata Kendra for Bombay Col- “-":- A 1
leges- -He wan the Second prize in B. - fM‘r lr:;
the furm of boeoks worth Rs 200 rf:*l. TI {f[';] 2
Our student %r Satish  Ingale won the MOE. (M) N

fourth prize Late Sri Bhausaheh Hire de-
wmfing competition  argamzed by Nustk
Ywvak Sanskrit Mundal

The «ollege i» awarding 5n Pruthvish
Maravandas Killavula prizes to the follow-
= students-

Y. Shri Varmu K.J 75 E.F ) for pass-
ing F.LI., Txamination in st class
and joining Electrical Class.

T Mjss. Athavale S5V, (B.EE.)
standing first ot 5. F.E.. examina-
Ean.

The tatul number of engincering graduates
who passed from this college so Far iz 137
and s substantial number of these is in the
175 fur advanced studies in Engineering.
We have 94 memhbers of staff impariing in-
strugtioms  to the  students. The students-
tewcher ratio is thes 131,

W. iymkhana Hepore:
Qur students are partivipating m various
sparts organised by the University such as




cricket, Volley-bail. Hockey, Table-fennis,
Badminton, wrestling, Chess and  Athletics.

St KO Pated of FLUE, cluss has won [n-
ter-Coblegiate Feather Weight Wrestling and
won Silver Modal in Inter-University Cham-
picnship held at Chandigarh.  (hur wlley-
hall team had yualifed for semi-final.

The following students and classes show-
ed outstanding  performance  in College
championship.

Py Mro Doshi SCK, BUE- (M) and Mr.

Cheriun 5 F0Ey in Table Tennis

P2y Mr. Obate (FLFE aod Mreo Dulal

5.5 tB-E L.y o Ches,

(31 Mr. Mulla A S5 1. (B0 MY Hut-

tangade {B.15 by in Carrom,

T4 Mro Hleroor A G (BUF E 0 and
Balsuheanmntom (8.7 M) in Bud-
trinton,

Fnterelass crichet championship was
woln by 5.1 claws under captainship
of Kamat &5,

9. Concfusiens;

-
A

Al these  achievenents for Bhavan's
sardar Patel College of Pnginecring are dug
tw liberal grants released both by the Guovern-
ment of Indiv and the State Government
from time to tine, by the parcntal guidance
xod mspiration from our Kolapatiji whe des-

e —

rite his old age. is continuing to mould the
destiny of his college with his atheriy care.
Primcipal S.B. Junnarkar who steered the
ship of this coliege during the most difficult
years ab the time of the birth of the institu-
tivm. the willing co-operation the staff mem-
hers of this College who under went hard-
ships. worked hard building up brick by
brick the differcnt laboratories where no-
thing cxisted with inexpericnced assistants
amd their deveted zeal in seeing that the
students received the adeyuate training in
liboratorics and workshop, 1 oam spreyindly
rrateful ta Mrs. Munshi (Mumomy as we all
cill herd for wking keen interest in the de-
vehepment of this beautiful campus and look-
g after the fuvilities Tor the studenis with
all her motheely care.

O Kuolapatizi will be entering B0tk hirth-
thay v 3-12-Tw6f On this ovcasion we pray
e ulmighty that he und Muminy tive happily
many more sears and vontinue 1o guide us
son that this institation geons as one af the
leading volleges in cur country,

Onee again. 1 welconse you all and thaok
»ou St and Sme. Kusumiaj for sparing your
nul valuable time on this occasion and
huving agreed v jsin us today in our cele-
hritisins,

Thankeng v,

“lar Hined’
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wie Indions bove 1 decidde for

E azroview the Pt history of (he Wi,
[1-: nnd that there hive heen fostioges,

2o MNations hove worked miircles ot
A e when affairs hyye beer most deplor-
e W wnow of vountries, which hove
e SR U fram g state af wreek o hg ang
& e ~wishticst. Is then a Nation strang by
W rold rewcne or wal-pwitenitiol gl she
L A A something ¢lse: and that

B T penple’, why stund for the regl
et of o Nntion.

A runtry may jose everything: but, if the
BT Co0T |we fajth in themselvey, they
X Taae versthing. Afterall, NATIONS
BICNCT sapg FLEOPLE . PEOPL:
MALE NATIONS

E = chreuch Raith iha the infinile
Bms F NfLn g recognition. There is o tpe.
WERD s rant fopee within cvery jndivi-
DI expresses itself ge faith. There

F oo Cpravidence’ or ‘thesting” that
Wi e cvean o the WILL POWELR
s Coemming Iy reguires only faith 1
e [ ogemee £y

M-

4
i

W e reopk ip 4 COUNtry are boungd
™ S o leem QN great mind, with a
2o i Bt be realized. The ro-
"z wh Pahstan has shown s huonw
- walers ooyl fight against the most son

THE STRENGTH OF A NATION.

AT fedia ghogts prsper and marchy 10k

- The guestion iy na
Bat whetlr we shandd, |

eigniry,
7 A

whether wy Ceir,

coenH we ghanda
ten e giso Lol 17

By P. N. Krishnan

histicited WErpons o
Qur soldiers had §
they were grintly

rout the c¢nemy.
mith i their miight sipd
Ueteriiined to go ahead.
It is this secrel WEAPON that won the wap
for us. Thers could he g sy

Penior weapon
Lt could

thestroy their combidenee,

Agrin, the tourtee and the onsurrender-
ing attitude of the British people kept then
fighting cven after sulfering the enormouy
loss at the hands of Crenmans, Against every
ndd they marched g vickory was theirg!

Gandliji was & man wio was driven by
e power of fajn— {aith in h

s principles,
Fuitls in his pwn self and faith ig the succesg

ul trioth fsatyung.evy myvathe 1, He had no
aArtiy, 0o werpans of o
e mivved the millinng;
Britisi Finpire,

Ar, Mo oy wel,
he shook the entirg
The whale wagld recogniyed
the dvmimic power behind this Rall-dresseq
man of me neiterjyt Possession,

Our couprry is tadusy
nomy. But, let us o Torget that we have

2noarney of 480 milljan People,
SUESC U wit]y

it a sharered BCi-

wha ran
vRlent spinit of sucritice and
3 hurning sense of dedication, to huitd his
fullen Nation. I evepts can make History,
Peaple van mahe evems. We have in oyr
biving memory, the eyse of Japan, which was
reduced o shambles jn the second World
Wir. But today it iy in the command of rhe
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world-Market. It is, thercfore, the people
whn ulimately decide,

The life of any Mation has jts own ups
and downs. We were under foreign rule for
imerc thar two centurics and within vighteen
years of our Independenve. we have seen
two major conflicts, with heuvy militiry in-
volventents. As u result, we e wday in the
bitter prips of u great Natiomul-Crisis, We
Lave o pinching shoriuge of ceerything
from drinking waler ta the basic tuw ma-
terials of vvery industry, Miles and miles
of our Tend loy harren, waiting for rains.
and the farmers in the villuges arg <tting
helpless. In the citics, factories are chosing
duwn and thousands of workers arg thrown
juhless on the streets. There are the Delenee
needs that gl Tor all the attention awd there
iv the commom=man's belly thiat needs to be
lled befare anything clse can be done. Our
export market has crashed down, torcign ex-
chunee has eoliupsed und the suply-demand
jneyuality is beyond the control of all the
ceonuitic experts.  The  price-index s
reached @ new high, tuking up the hlood-
pressure of the people. There is o murmur
of discontentment and o feeling of despair
fuming in the hearts of the people. It 1s
such o time thal we musy emper ougselves
with tolsrance und paticnee. Tears can only
be o voward’s weapon. Thoush the condi-
tisn is peecarious, meshed with a5 alsa, a
chudlense, to the people, It is in ws o fail
or Lo Tace: to rwin or rebuild the Nation, We
are ab such o oeritical juacture, where fack
of hope and contidence in the minds of the
people. can only tike them face to fave with
gram.

The neeid of the hear is the faith of the
peaple in themeselves. Afrer sl the falure
of o ation is the fuilure  of s people,
“Muster up the gurs and conlidence and o
we wage the battle; ket us be the musters
af our own sitaation. Forpet the <elf and
pledge vourself in the cause of the coudntry,
Ti it is death that we shall huve 1o [ace, let

that e so; why fear, when our spirit is death-
less. It is not how long we live, but how we
live that will speak for our country.”

Whut iy fust if there is a famine, or if the
CaURETY s coomehny has tumbled?, . Noth-
tg; we ¢un call it all nothing, so long as
the people beve the will and candidence.
Our worth ligs in our Tuith, Emagine & sed
of humity ¢rowding this sub-cantinent, de-
dicated with determination und with their
heatls full of the power of will na force of
vircumslianves can shshe the might of thels
spirit. They wiil stand a3 lords of their lanc
- -Tur hevond surrendder and challenge,

In o Demowrutic cauntry bike ours, Therd
are limitations §or the Government preserib
cd by constitution. People thercfore shoule
ot wail for the compulsion of law for ce
ppersting i every need of the hour They
should re puided Bosincerity and staunct
pairintismn Corrugtion las taken such stron;
roots o ooaur countey, that ne offieinl ma
chinery can hght 3t unless the people chung
their attitude. There <hould be a voluntar
cueh of swciul evils like profiteering, houwrd
g and anoepropaganda. The people ghoul,
coane out of their nurrow selfish thought
and broaden their ontlook.  Schemes 11k
sold-hand, miss-a-tueal, ete. should he en
couraged vut of en understunding of the im
plicutioms. The women-folk should reuliz
Lkat at such o time of peril in the oot
e Twneding of the sellow-metal smoonts ©
virtual traitorship. Bhe women should o
tually be o great moral support a0 the gres
Bick. Wastaee should be stopped at all level
W shold curtail the cefebrity, pomp an
chawee ot @]l oeeasions and make 3 suving
every shge. We had 1o wage two militar
wirs, War means muney for the GCovers
ment and amoney means taxes owe shoul
therefoare We willing ro hear taxes,

It iz ublimately we, who have to dedd
whelher we are facing a ¢risis or ar¢ in
provess of shuping o self-suflicient, powe
ful Tndia, This land is ours and we are
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“the Indiun Nation cannot be killed.

mllon 1o guard and cherish this home of Deathless it stands "
s We don't Jack in human potential; we
& oo short of natural resources. All that
B weded is 2 judicious La pring of the vari-
. resources. We shall do it. We shall do
¥ with faith—the kind of faith, that pro-
momnzd itself in the firm and unmistakable

Let it be recorded in Histary, that this
was a generation of Indian Heroes, who had
muscles of iron and nerves of confidence
and courage—who fought fate with EATTH.

“Life’s battles don't always go,

Ta the stronger or faster mun;
Vivekananda thus: But, soon or late, the Man who Wins,

{5 the Man who thinks he CAN™

Yedr

“lt i oot impoertant whether somge oOng is
Hindu, Jew, or Christing, but whether he iy
i good mun or had. "

—Fresident Sarvapalii Radhakrishnan

* ) )
“If you close the door to all errors, you also
shut out the truth. ., ™

—KRabindranath Tagore

* £ -

“The life of every man is a1 road unto him-
sclf, o self realisation.

-~President Sarvapalli Radhabrishngn




ENGNERING CREATIVITY

—THROUGH IDEA - PROCESSING

K. A. PUROHIT. BE (Elect) Student, BE. {(Mech.)

Your ability to grow in job to make
vour enginesEing prospecls (o grow— de-
pends upon progressive  power of adeas.
Fogingering creulivity is 2 tulenr  where
each one of us shoutd he developing mew
outlets.  Asoan aid o orgeaoizing yadr eis
periences to produve belpful idoes, the fol-
lowing wlen processing steps are supgested.

SATURATION—Fill your mind with data
‘The creating of new nnd orignal idea

starts with the satnrution of mind with
thurough  painstaking rescarch, Todwy,

robing build their nests the sime way they
have for centugics.  But humin beings can
build on knowledge handed o rhem from
history.

Edison's approsch ta s problem is i poind
example of saturation.  He started where
olher men left off.  He read abour what
cthers hod deme 1o iry to selve the problems.
Be gathervd his materinls frown thousands
of experiments, others bl performed.

Omlyv after he gathered ol of these favts
was hie teandy to launch his awn attack e 1he
problemt.  Perlups this is why Idison abwer-
ved! =T um more of o sponge than jnven-
tor!™

Others suid:  “Nuthing comes of nothiag,
He who hus lald up oo matenials can pro-
duce no combipatinns The more cxiensive
your acquaintance with those wln Rave ox
celled, the more extensive will e your power
of invention; the more otiginal will be your
vongeplions.

John Pattermson, the Tather of modern
snlesmanship, put it in these woerds: “He is

misat ariginal wlee adapts from st sewr-
v

Freincers b the word saturation™.
[r s st mustter of fultillment that teoeans, The
mare vou rat into e mindd the more mi-
tectal wow il have toowork with inocresting
iduivs,

Paginecrs heve o osdvantage m this res-
pocl ino enginesring, the loaiing procesd
bt direvied the thowght prowess to assembly
nl facts oy oo beal 6y creative provess. S,
ey oan gxpensian of this reservedr s need-
e,

Mat el is 1his needed 1o slay sbreust of
the epidly chenging technolooy: but to in-
creass the potzatial foroe directed towsirds
the usalved erohlems,

As oo canscionsly wark on the poeblem
vt min solve B0 or e may wark [ the
point ol cemplebe frustration and tempotary
heteni.

Blat, s lule v wre woriiige on e [
Bler wn sonr sonssious level, wme are also
saturaling wour subeonscions miod with the
clements Trom which tha amaner sl spring.
You hose shen vt subeanscions mind 1he
duti with which to wark, You huve prepared
the scil and plented the wead.

M is in the suhconscious mind that we
snsiwiate and re-pwiosdote mew prohloms with
wliat v aleeady know, turn aver pecmttil-
tiems and combinations ol thoughts, find
pattern of relationship, @nd alternate choices.

The chojves mas or s Tt propt e he
wind,  where  wa ¢an uppraise
thems. The subwanscious mind works best
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wien it is Joaded. Problems seem to give

cwon. We can ead” it by preoccupying
® wh problems; by dumping in reluted study
p Wmstersl by ocuriosity on all that poes on
aboer us: by simulating discossions with
obere by familiaeicing ourselves with the
i of athers: and by comsideration of re-
WCve Courses and velues, |

$3ING

2 iMech)

INCLUBATION
Remember thad the subconscious mind
wovis 24 hours a day. M warks hest when

sl osour-

C aration” ®ew r2ax. When you are ploing cricket,
—ins. The e 10 music, enjoving vour huehbies,
- ~cre mo- e sovonsious amind is i there pituhi-

L CTiAting

-

ATow sour prablem 1o incubate in waur
et Qs a4 ostore hoose of all v [ive
Bernel I vour Gifetime. It warks jn some
WFReoUE w0t wirhs while you relax

=Ry res-

TIOpPTovess
T assembly
P iy, S,
mrois necd-

W —reen the duta fed ino it do new pui-
e, cesspectises and conpuepts,

T ATt of dictuting to subconscious
i o= Sefore fulling aueep is universal.
K= X oo osmali henehit, when vou lie in

;m ark, to tecall in imagination, one
e other. the nutiines of the problens
Eve heen studsing. And on awakening

oWl often find your wark ¢lari-
® che sniwer ready.

shreast of
but to in-
-V R

prieshlern
rk 1o the -_—
Lemporary

T Lo movoiing duys of tensions, Fhe
<axn, the telephones, the calender
SeIny opressuring  {hecoming hin-
= e heung execulives of today,
B I the e mrewfuction”, Lot the sphe
s ol help oaou o halance your
wad zm2 work reluxed, The subcons-
moml wotas Gl the tine while vier
d that we . I
Clams with
I perminta-

KL
are also
d with the
i s[ing.
s mind the
preparecd

Ty

L

-_—

-+ vither awuke or asleep.
mfcoesoc: mind can handle many
8 Lzt ik same time—like any mio-

ehts,  find wpiecziad computer of today, Give
choices. e 1 work :md deadlines 1 meet.

o toto the
2ppriise
works hest

Wy wox Samess the power of subcans-
' o 2Xtend vour creative [OWETS

around the elock—at work, at play, awake
or dsleep. You multiply your power of achie-
viemenk,

[LLUMINATTON—F he
dhe satwration ond icwbation,

pav-off from

Nlumination is the actual flash of creative
inspirativn that comes from your subeems-
vious mind during a period of incubation.
It is the “Eurekn, 've got 1™ stage.

Somwetimes it is just a cluc or a hint of the
direction to Like and require further work.
somctines the idea is complete worked out.
It iz nol o deliberate  attempt to put the
things {agzther forcibly,  Wlumination can
aorer any plice or your ericket pitch, at
the dinner table, vr on w bicyele, cyeling
threweh the country fnmy be, yor have a
carel)

A prelude sometinws helps, Such a pre-
inche: could be the discussion of the idea with
sameanc clse, The many facts scem then to
become arganized into a pattern, something
usahle. This is one way in which you can
stimulate and increase the flashes of ihg-
minztion frem your subconscious mind,

Another way of keeping your mind open
amd receptive i idex is to think of it as
anoapen doar, It s o guiet, confident, ex-
pectant attitude of mind, Tt is loafing with
i awareness thut the answer is present
L They are ill-discoversrs who think
Lhere 1s 0o Tand when they cun see nothing
hut sea.. ... Francis Raron', yuoted  in
Undalink] Tt is heine mentally alert to ideas
that may he discovered in your surrounding
coviromment, ¢ meons looking at gvery-
tring With vour mind as well a5 your eves.”

A couple of exemples will illysteate this—
Calilea was loufing and finding peace for his
sl a cathedral when he saw a great lamp
swing to and fro, Irom this he conceived
the idea of pendulum. Lissajous was sun-
bathing on u beach when be thought of us-




ing sand as a method to define his well-
knowe periodic functions,

The great thinkers in histery had at least
one thing in ¢ommon,  They were men
who kept thelr mental doors open for sti-
muli to cause creative action.

When the ideas come through your open
mental door, write them down. Many excel-
lent ideas have escaped on the 'wings” of
forgetfulness. A Chinese proverty say, “The
sirongest memory is wraker than the palest
ink”. Keep your note book handy ot all
times. Note them down as they strike,

There 15 one word of caution here. Don't
attempl to judge the ideas ut this point—
write all of them down, 'Caprere’ the ideas
in your nole hook.

VERIFICATION  The Srep of checking,
cvaluating artd polishing ideas.

There is a sound wisdom in hawving veri-
fication come at the end of the creative pro-
cess, It should mu tmierfere with the three
[revious steps. Tao interject judgment and
critical analysis witll freeze the Now of ideas.
Create a stockpile of ideas but don’t atiempt

Aﬁ

to judge their ¥alues until you arrive al.
—final step.

The pathered stockpile of ideas
through gvaluation, be a gold mine of |
sibilities. Those, at first humerous, may,
analysis contain a hint for completely
approach o your problem. A new pro
new product, ot simplification of a comy
vircuit may well be derived from what
ginally “far-fetched™ or even crazy. S
ideas will be discarded, of course, but 1w
will be found priceless. 1t is worthwhil
use this slogan for cngineers:  “Let
imugination soar—then “engineer it dow
garth.'”

In summary. ‘ideas arc the beginning
the things created by man. The power
hrings new invertions Lo forth. the p
that increases your business, the
that apens new doors of oppertunity it
power of creative thinking.

The new and revolutionary developn
in processes. designs, mechanization,
selling are the resolts of creative idens
ideas gemerated by curious. imaginative,
satisfied, daring minds. Leadership of
country und for you as an individual
pends upon your cifost in ‘creating’.

“We rome closest to greatness when we are

great in humilty.

- Rabindranarth Tagore

] L] *

“Purity is to accept no other influence bur
coly the influence of the [Hvine. ... "

~-8ri Aurobindo

10
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HNA K. CHAWLA

v Economics aitd Business Grganfzan’an

country.”

w 2 Sroadeast on the 5th June 146f. the
Frmnce Minister pointed out the Go-
swr—ments” decision o change the par
walar ¥ rupee from [ 66 gromms of gald
gx L rupees Lo 11 %5 grawmms of gold.
s Wiy = ohoex o reduction in the cxternal
wmler X ripes by 365 In pructical terms,
saw me2=s that the value of o U5, dollar
i wre Ks 7 50 as agninst Rso 476 50 far
amd S pound sterling Rs 21 2 against
B It T
g @ T case of any other commodity,
gz of foreign exchunge siould b fix-
e the Rosis of strictly gconamic Lansi-
ws. [1 chould reflect the ceonomic rea-
s f ¥ = to serve the main purpose of a
e whah s to coable and facilitate the
shocation of resources. The yaloe of
w3z of tnlernal risc it prices, had
drw= contiderably but the prices have
e 1> this 2xtent in the nkain countries
i wordd with whom India trudes and
ety [ndion exports welie meeting
¢ resistenee in the foreirn markets.
i wemx tme our necd toe inorease OWT
e foraiem cxchange c¢amings had
grexer [n order to overconw price
ee 1~ Indian exports in foreign mar-
o Covomment Uried many measures
= mkwEans etports in several ways—
mmpoyt entitkements, by direct subsidics
ot omdit certificates. Beravse these
= sacoeeded only to a Timited extent

11

‘DEVALUATION OF RUPEE

=] approve of the Prime Minister’s decision to devalue the rupee.
It pught W have been taken at least four vears earlier. 1 congratulate Mrs.
Todira Gandhi on the wise, botd and realistic step, which if followed up.
appears to herald u new policy in the economic and political life of the

K. M. Munsi

and hecause our difficulties had heen per-
manent in character, India had therefore,
devided to devise a more enduring and TC-
lighle way of restoring and increasing the
competitive power of our cxports.  The
chinge in the par value of the rupee or DE-
VALUATION as it iz called, will enable an
cxparter ta get Rs. 750 as apainst Ra. 476
so Far, from & 100 eamed by him. This will
nait ooly oive @ very sirong stimulys 1o cX-
port cifort hut it will provide a strong in-
ducement for the fMaw of investment into
eaport industrics and thereby progressively
stremthen our cxport pOSITHON. Devaluation
will okso quicken the pace for import sub-
tution, The cost of impofls in terms of
rupce will po up muking it worthwhile and
attractive §or Indian industrialists and en-
trepreneurs o invest In those industrics
which preduce goeds which are still being
nnported. Fnduring encourapement o hoth
cxports and import saving activities, it will
enahle us to move faster towards self Te-
liznce allround. Moreaver, the remittances
1o Indin will be encouraged and remittances
out of Indin wilt he discouraged. The fore-
imn exchange burden arising from Tepatria-
lion of prafits, capital and royalty payments
by private fuecign investors will autonti-
cally zo down. On the other hund, new pri-
vatle investors whe hring foreign cxchange
into the country will be able to realise more
rupees and this would scrve (o €ncOUrage
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new forcizn investment. Similarly Tndia will
become more attractive to forcizn tourists
whereas foeeign travel by Indisns will be-
come more costly and therefors less attrac-
live, At the wlder rzte of exchange anti-
soctal priactives sucl as under invoicing of
cxpofts, over insolcing of tmparts. sale of
travellers cheques in the enoflivinl markets,
remittances through wnsotherised channels,
smugeling of aold end other artivles would
alse receive i check sinen ol the new ratg
thev will Bocome Toss attractise and there-
lore less widesprowd, Wich the reduction in
the leahage of forvien exchunge through
these mzans. our offivial fereien exchange
reserves would et strengthencd.

While discussing the need Ter devalua-
tion of Indian rupee Meo N_oA Palkhivala
painted cut that *Devaluation was duesirable
in as much as lesal receenition ol a leng
standinp factual pasition is desitahle. 1t was
adwisablz in so far as international basiness,
like internut trade, has o better chanee of
theiving under natoral conditiens than under
artificially fixed ratios, It was cquitable and
stecesaary to testore the halanee between the
imparter who had heen paying toa lirtle Tor
foreign zoods and the exporier who had been
furced to charoe forgien buyers of Endinn
moeds too much. Tt was unavoidable since
ihe rupee had fullen to less than half s
value in pority with sterling and the doliar.
Trevaluation was ineviable since our Ciow-
eroment had been living bevond its means
and besand our means for ten vears”

There s the comnon fear thar by Je-
voluitiom our debt burden has gone up. In-
Jia has heen Borrowing Trom abroad for de.
welopment vn a substantizl seale and our
Purden of deht repayment s contineally in-
crensing, In terms of forcign exchange, nei-
ther the total sadus of the debt nor the
aonual payments will change s o result of
devaluation. In terms of tupges. of ¢ourse
the hurden of repayment hos gone up, But
apainst thes, 1he et will wlse benefit from
devaluution in a number of ways & g export

duties on traditional items of export viclding
substantial revenue, and the going up of the
rupee value of fureign aid, On balance it is
expected by the Guvernment that devilw-
tion will have no adverse effect on the budge-
tiry posilion,

me Government  devaluales its Cotrency
unless it is fared 1o do so by harsh neces-
sity, In the case of tndiz such compulsion
had existed for sometime. Tt became clear
Juring Mr. Asaka Mchta's visit to Washing-
ton that reeular fow of foreign aid in futere
wontld lareely depead on the petion taken
b+ this vountry o onsure the external viabi-
lity of its cvonomy and peg the rupee at a
salue whichk would reflect its true relation-
shipr with other currencics. The authorities
of the Internationa] Monctary Fund and the
World Bank eave the Indian govermment
theit advive that the loan which we requine
cuuld e given at the reul intrinsic vajue of
the rupes and not ot the cxchange ride arti-
ficially maintained. "They have the nght to
sav that they vanout lend us a dollur for
Rs 4,76 and a pound at Rs. 13,33, Hance
thev gave us their wlvice and loft the choice
For s

The oot cause of devaluntion in the view
of many coonnmists, was the atlitude of the
Plinners who were adument not to cut dowse
the size of the Fourlh Plar which suns into
phenamenal figures quite out af properlian
1 he financial positien of the country. The
planners would not Hsten ke any advice 0
cut the vout according to the size of the
Jih, The sice of the Man had indeed to be
judged met hy what is desirable but Ty what
12 passible. A seemingly  smaller Plan in
terims of financiad ootlay but executed with-
aut expericncing a price inflatien may in-
decd in terms of phvsical putput o smaller
than a larger financial Phin whose size con-
12ins @ sivahle ¢lement of price inflation
truccable to signiticant credit creation. The
coonomist ur politician who ks willing 1o
trade wwis price stubility for an unexpected
hisher rate of cconomic growth may cnil
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FFEECT ON MASSES
S T TR complex a husiness for
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X3 dalusrion i reliatively rapid o
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Bz s do with farcign trade or
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Iacvierzios s the only curreney’ they
X e moment. Bt there will he

some cffect for a large number of ardinary
people. 1 o worker taps rubher or plucks ten,
then his industry may do better because of
devaluation: there will be more jobs and
inks will for the time beimg more secuore,
Rut if a worker sweeps a factory and that
factory depends upan imported aw ma-
terials or imported mavhinery, then be may
be sacked becnuse the cost of imports will
Kise,

An ingredse in the cost of imports is an
essentiol feature of devalustion, Dovalua.
L while il has created conditions in which
LOURLEY can resume its march For develop-
ment, it wonld be extremely difficult o pre-
Yent rise in the price of such essential gaods
as food and cloth.  The Zovernment can
muimge to subsidise some of the industries
baet it will nest e able o mrevent the rise in
MEECes &5 4 result uf increase in the cost of
new plants, It is anly 1o the extent devaluga-
tion leads o liberulisation of esscntial fm-
ports. wives @ fillip to production nd [pro-
mole dismantlernent  of controls, it would
lielp the pracess of erovath. Devalvation by
itsclf will neither schieve healthy growth nor
avirid resureence of balanee of ravment dif-
liwerliies wnless certain cegential austerity
iasures are immediately taken. A succcss-
ful implementation. in the view of Munshiji,
of the decision to devalue the tupae wonkd
reguire (i} poening the size of the Fougth
Flan 1o onr resouree patential. (i) encour-
dgement of Swadeshi spirit,  fii) preater
amd larger incentives for 1he [rrivate sector,
(% a stmplilied and Jpsg Furrdensome taxa-
tiom structure. ¥4 an umimbiguous declara-
ration regarding the econamic and political
rodls of the country and fviy seiling up of
1 non official body consisting of experts, re-
rresentative industrialists and spakesmien of
all patties 10 waintain a constant liagion with
the Ciovernment,

somie af the supacstions put forward hy
cernannists and politicians o counteract the
evil effects of devaluation include drastic
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¢conomies in public expenditure in the
Central and State budgets including all son-
Plan Public capenditure whether develop-
mental or otherwise excluding that on family
planning, technical education and infracture
public utifities. All efforts must be concen-
trated on increasing  domestic  production.
A1 enutlised capacity must he put to use.
All imports must be scanned by a natonal
commitlee to ensure that imports of nen-
essential are cut out. Steps must he taken to
provide employment tu uncmployed labour
class, Indix lases between 20 and M croees
of man hours a day bocauwse of under em-
ployment and unemployment.  Inflaionary
pressurcs cun certainly be checked by adont-
ing sensible fiscal and cconomic policics.
What we need are curbs on budeetary defi-
cits. fewer controls, more incentives, maore
ferttlisers and imported raw materials and
components, fewer additional public sectar
projects and 4 senstble rephasing of our
development programmes. We also need
less advice to the people from the Govern-
ment,

There must be an end o carruption which
has been om the increase since we bovame
independent. The public scctor undertakings
have not heen bringing any retums, 5077 of
what the Government spends poes into the
pockets of officials. comractors, politicians
and middlemen of ather kinds and anly 5095

vields = rcturn. Even those who mapig:
cooperative societies, sovial service institw
tions and indecd religious and charitabl
endownments  misappropriate funds.  Thi
state of affairs is 2 sorry blot on the eco
nomy. Steps must be taken to increase th
protitability of investment, Moreover, th
emphasis in production has to be  shilte
from schemes which take a long ume b
fructifv te schemes which will yield imere:
wd production guickly. Any tendency [
favour o particular project merely on th
pround that foreign exchange for it is likel
tn hecome available will be the height «
fablv. Every project should he tested on th
tauchstone of how it wiil strengthen th
natirnal gconamy. A quick look at the pr
prammes, from the point of the new g
i essential if the country is not to face ag
conditions similar to these (hat  brougl
abvout devaluation.

B we put our howse inoorder, devaluatic
will he of immense benefit in our develo
ment plans. No doubt devaluation involy
hardships the hardship of the unees
mg responsibility of the private sectar
hold prive line us far as possible, even
the vast of makine a dent in the calsti
probie marmns bul these hards<hips have
he faced und responsibilitics shouldered.
our econamic history is 10 he prevent
from repeating itsell.

ok
*

“If one heeps firm, falls do not matter.
One riscs up again, goes foreard, | ..
Mistakes made on the path are often cven
more instructive than the mistakes made
by turning aside from the path. ...

If we stumble, it is to learn in the end the
secrel of more perfect walking. .7

—5rf Aurohindeo
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ERE is an amplified circuit for hoh-
Jars What (s an amiplifier? You must
e seen somie person addressing a big
crme ¢ 15 an amplitier which helps him
W ¥rd all over. He speaks through the
Hes voice is amplificd hy the amplificr,
mew have seen the amplifier oo, It s
& dx npe contwiner, very heavy and
oam. It works on mains.

W =roliter, given below, on the cant-
& vy light, weighing not more  that
g worhs on tarch cells and can be
B 10 2 seap-size hox, It will amplily
=m= more that ten tipes.

Qe soecal feature of this amplifier i
¥ ST oo teansformers. Transformer
e 2 and the most bulky part in
e v radic or amplilier circuit, so
o e slimination of trunsformers. the
e 10d size of the amplifier has been
e s derahly

W owoonznts to he used are histed

B—10K R4—1 5K

BE-TK R5—204) ohms

-5 K Ro— 200
R7—200 ohms.

R:_% shmms By 1 K

O— ' midav
-3 oF

O mfd 12V
5% =fd3v
€100 mfd6v

AL 126 {PNF)
T—AL 132 (PNP)
F IB—AC 127 (NPN)Y
L WA 123 (PN
F A 128 PP

TRANSISTOR AUDIO AMPLIFIER

By Harcharan Singh B. E. (Mech )

Nhers

Two Lowd Speakers-cach of ® ahms
IJics Volume Contral,

6 Vol Bartery,

Suitch etc.

How To Asiemble

Before we proceed with the assemibling,
hert are some oints to note down:

A trumsistor has 3 leads. One lead is
trurked cither by 2 toungle or & coloured
dot. “This lead is the collector (¢). Now
holding the transistor in such a way that the
leads face vou, and counting anticlockwise,
will give vou Collector {c), Base (b1 and
Lmitter fei. Another way of finding ¢, b
and ¢ is thut the middle Tead s always base
fhl, collector {e) is marked with dot and
the third Tead is thercfare emitter fe).
Whether the transistor is PNP or NPN, the
method o finding ¢, b and e is same.

All the capacitors are marked positive
amd negative and should be connccted  ac-
cordingly. 2K) pF capacitor has no polarity
und ¢an be connecked anyway.

K-3 is a variahle resistar for controlling

the vutput voluome.
i used here.

A dise volume controf

A dise volume control bas five terminals,
twa extreme and three (the sinatler  ones)
intermediate. (ut of these three, any  two
cosequbive terminals may be used.  Rest
three terminals are not to he connected any-
where. Tt will be better understaod from the
figure given below:

Use the terminals L and 2 or 2 and? and
leawe the others unpeonnected.
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SPEAKE
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Wew v crocecd with mssembling. Tihe
pece of size 57 by 47 by 17 Fix

Bt ezl plates on this wooden piece
® rails These metn! plates should

> =3h sand paper, on the top sur-

Lac Svosame nails o othe woeoden

piece separately, as shown in the fatlowing
diagram. Nail-heads also should be cleuned
with the sand paper or file, Now salder the
wampemants - an $he metal plates and  the
mails ns shown below.

" S HiuTs
¥ §
.-I & HaL
r[ ! @0 METAL PLATE
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e e, JE [|sPEAKER Fome e
Y + |
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TEar 2 seldering iran, another

& res tirg s o connedl (e res-

M o ooompemints by opeatly

W 1wtar owith owires, Howeser,

Mol s adetinitely el supe-
.

g o DUl speahars ure of §
Cme= :-. oae speaker m the in-
W Toer oothe oatpur Por the
" and spesh throuch the dnput
Ym »l heor wvour voice very
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This amplitier can by wsed to address o
sniall gathering, o hear a radio whose
volume has run down hy putting the -
Pt spenker o frent of the radion and as o
“ebephene” by connoding the two speakers
through o DIMIT switch.

The ampliker will give a herer PUImon-
matce when worked on @ volts insead of
fvelts. But for this, two resistars of | ohme
cach should he cannected in the emitters of
framssisters 14 and Fs.




- SOME SOLID-STATE DE VICES

Prof. Mrs. P n. KRhide

EM-conducting devices: A semiconduc-

Smr i a material whose comductivity

lics between a good nsulitor aud mer!,

{a) Two termeinal deviees: Diodes  are

tho terminal devices and are classified un-
der two mujur aroups

. Metal semiconductor dindes (b Cuper-
ous oxide {ily Selenium (iij; POINL Contit

Silicon and Germanium diades.

2. Junction diodes i Gernanjum iy Sili-

von dindes,

I tiy Cuperous oxide mee: dindes:
These vonsist of a dise of Chileun copper
which has bren heated in un owven i 30
dezree centigrade s acguire o caating  of
red axide of copper. The capper side acts
as one electrode wnd a counter electrode 0f
graphite or lead is painted on the other side,

(i) Belenium metal dindes- These pom-
sist of an iren or alumdinium plute on which
i« deposited & laver of amarphous Selenium
fIf iron plite then coated with Nickel 1nd
Aluminium costed with Bisnmiths Selenium
18 painted, spraved vacuum deposited o
plated on the prepared surfuce. On the Sc-
lenium tayer is applied other contact mate-
rial or counter electrode by liguid chemica]
baths or gaseous fuming haths. Redtiticutiom
Bihes place  hetween Selenium polycrystal-
line dayer and counter electrogde. Seleniom

acts  as noode and cognter electrade a4
cathode. (See, fip 13,

filt}  The point contact by or catwhis-
her diodes as they are calied<an Be suh-
divided into twe main catageries, The lizh
hack voltage type and the eTvatul detectors,
The design of these two t¥pes is slihtly
different hur the tnanefacturing process s
almost the same. The high voltage type uses
higher sensitivity  extrinsie semi-canductar
usually n type  while crystal detector gses

18

lew resistivity material, The wat wihisker
A dine point ar pold wire bent in the form
letters Cor 8. 1t s pressed on o semicand
tor Giermanium or Silican pellet. The cry
Ll wssmiebly s sealed i moisture e
Casing,

2. Junction dindes— Pop jenction dinde
ire nore common and eelinhle lype, R
Siand Ge ale ysed extensively but 5i has 1
advantage of fteher ponwer Dperiting ten
Perature and reverse voltage. Ke on b
vther hund offers Iower forward risistanc
PN junction can be fabricuted in two Way
Firstly it can e made by tite Tusion of pro
per denor or acceptor impurities or tha
altoss 1o the oppaosite Faces of a small ¢n
tal wafer, Secondly the rectifying juction
Built into the crystal thuring its growth
cither droping ar alteri ng the rate af crys
wrowth, Porpe meterial contains Hxed neg
Uve charges angd immovable holes and
Lvpe material cantainy fixed positive chared
and free negative <harges or clectrons, Wha
in g P-N junctron P oi¥pe material is oad
Positive with respect 1o g i¥pe region di
forward  hiased) clectrons  froan n e
tewe freely in the pregion, However bati o
these movements constitute o current froo
o P to N repion. Thus the applicution
forward bias o & Py junction provides ca
warrent flow. In the case of revérse big
e N positive ang P nedalived the currep
can’t fow cusily  becayse clectrons can
nove from N 1o P oand holes from P to 2
susily. Thus it acts as diode o gt ve
smiatl back current. Impurities of hath th
TCRons mingt he TirouTously adjusted.

Tumne! diodes:  [n verdam junction o
des it has heen fnund that the currgnt v
tage characteristic do et confirm 1o thd
shape theoritically  predicted by the usua
diode equation.  Dindes with this peculi
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characteristics were abseeved und explaincd
by Faikd in 1957 and are culled tooned dio-
dos, They show negtive tosistance chu-
awteristic in o limited munge, fiee fig, 2)

The mined-diode effect controls the cur-
rent af very low values of Torsard bins whorg
the nermal injecten] diode curreat is sery
small. Hee clevtrons onoome side of poten-
tial barrier will leak (hrough the burrer it
it ds overy thin The barrier must be of the
order of 100 Anestoem thick, In the case of
Penjunetionts s possible to have such tho
burriers if P and N type nuaterials sre hotl
very beavily doped. The effect of high dep
g s that doner Ievel widens snd overlans
Hee artpe of the condustion band amd i p
tape matedial Fermi Jevel maoves {nea the
vitlamee uml. These are wsed in high fre-
Yuamey circuils heciuse tunnsl current s
carrivil Iy migorfty carsiers which ure ven
fust, qunction capacttianee Is very <ol and
temperature eifect 3s ver Litlle,

Lewer and  avalenche dicds  In sone
diodes breukdown is observed as o sudden
increzse i reverse current at the same yol-
tuge. The sharpmess of the hoee and e
of the charecteristie vary in details Usoall
the current = limited by the estcrnal cireni
resistance. Two mechanigsms can he used o
e this type of hreahdewn, One of $her
5 Zener hreakdown and other the avidenchs
Lreakdown, Zener Breakdown occurs in e
cote af narrow junction and in this case
Breukedown voltage devreseed us e temper-
atoge s dnereases. Avaloenche hoealdiown
oeeurs in wider junction diodes and  the
bPreakdivwn voltage increascs with the in-
CEBASe it junction lemperature. This s o
by nternal Held emiesion Interoul high ficld
resilts due by thin junctions when many
elevieens pass the potential harrier formed
by forhidden hand. As the temperature in-
crepses the forlidden band becomes nur
rawer as o orosull Fener emission increases
and Zenet breakdown oaceurs at low voltaze.
t5ee fig. 3}

e —— T —

Avalenche breakdown occurs doe Lo i
sadiug prowess. I PaN junction elecloons :
weeelermted fiom £ 1o N resion. Nonma
they e seattering vollissions which do s
sllow cnough enerpy 10 kuild in one f
patte but 05 the 1ield ds Jurge the ensrey b
upin one free puth may he hish to exe
soother glectron frome honded state rais:
it inle conduction band and leaving o b
fiethe vulinee hond. Thess two can aus
cause omisation. At hisher temperituor
nwsin free paths become shorter uned lirg
Bzl 35 nevded to ciose wondsation and high
breakdown voltre is ohserved.

Semiceaiductoe vorishle capaciar: T
regson of P-Xjunction whers Todes and ol
trome cambine i~ hivwn s deplesion regig
When such g divde s Bissed w0 the reve
irevctivn wn insuluting charee free lay
Builds up whase thichness depends un
verse d e valfuze. This laver is o tow 1
dcleciric sinee any charge senceated th
are quickly swept sut aad produoce oo g
clfect upto rather high freguensies,
junctian van be censidered us a capac
whose value depends o the d.¢, voltage
Micd te it Fur 4 Ce P-N junction cap
Lenee changss in 301 rutio with chanee
5 valts Bivs fSew, Fig. 4).

LT Ginevletin amt 1. @ connell dest
sd hioh G copaitor jonction dicle
vohoE Such g iode is independent of te
perutdre and  hus oo hysbertsis Joop u
frequencies of muny thousands of mega

clen,

Fheeriiitors: A thermistor i @ re
tzove with a high negcative temperstars
clficiznl oo resistanee, These are scmic
thrcters wnd their resistonce chanaes wi
temperulure. These are wsaally made of f
aill enides of Menganese, Nickel and Co
s are very stahle for lowg length of i
Their resistanee chunges ahout 4°7 per
wres centiprady change in temperature. T
van be wied as seositive bolometers
microwaves or visible light if coonected
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hridge circuits to balance ouwt ambient tem-
nerature changes. Tt is alsa wsed as 2 nop-
linear cirewit elemert as carhon  filament
light bulh, automatic volume controls, level
indicators, oscilldtors, flters and madula-
tors.

Chher mon-linear  resisturces have heen
used for suree protection of power systems
e.g thysitc and metrosil.  Sihicon carbide
varistor i3 o symmctrical cirewil cloment wnd
can be designed to withstnd several hun-
dred kiloumperes for short duratian. Vhese
dre connected in shunt across the clement
to be protected. Becouse of their non-ohmi
character they druw verv little currenr taut
piss current casily when the voltupe rises
o several times the normal valoe, Mathe-
matically their characteristic is represented
by un equation of the type 1—-KV*  where
range of =Cis From 4 to 6 wsually,

Semivenductor photodiodes:. - The seng-
ration of free carricrs across an unkiased
F-N junction as a function of lght is nor
very significant as compared to the thermal
generation of mohile carriers, In order 1o
make [-N junction more sensitive o wan-
tion in light intensity thermal generation of
mobile carriers must be bept oo neglisible
villue which is accomplished Ty applimeg re-
verse Bias o the P-M junction. lo this von-
dition a small magnitude of reverse curren;
af reverse bigsed semiconductor diode flows,
This is called “dark current’™ since it Mows
in the shsgnce of light. When the junction
15 exposcd to light mdintion the photons
bambard the junction aren and & number
of tinerity carried wequire suilivient jncre-
ments of energy o permit them 1o brewk
their covalent honds and migrate across the
junction, Only minority carriers in the im-
midiate vicimty of the junction contribute
to tlis Aow of reverse phato-current, and
those tirerated at relatively wrewr distunees
from the junction underwo recombination he-
fare they reach the edee of the junction, The
dark current can be kepl down to less than
M} microampere by proper reverse hiasing

and the diode being reverse biased its im-
pedunce i high in the order of [ 1o 10
megiahms. The lght nimed ot junction may
Be moeduluted and the diode photo<current
will Follow the variations in light intensity
upta SO0 ke s, {See Fig. 5.

Three Terminal Devices

Fransiytor ;. —Transislor action is the con
trol af cutrents or voltages in one junction
hy currents ar voltages in another juaction
This contrul is possible becausc the minority
and miajority carfers which flow aceose the
JHnctions wre controliable.

tu) Junction fransistor cousists  of  Llwo
P-N junctions on the opposite sides of 4
thin slah of semicondustor vrystal and can
be swewed as two diodes connected “back to
bock™ sharing o commoen element the base.
The first diode is costomarily in the forward
bize condition and the second is under e
influgnce of the reverse biws. There are lwe
tapes of transistors NPN and PNP. To con-
strect it a dot of the correct fmpurity type
is placed on each side of thin section of the
semiconductor crvstal amd the subscgquent
heating cxcle forms a pair of alloy junctions.
The collectar junction s mzde larger than
the emitter junction to improve the collector
action. Fyeept for this the transistar will be
senemetrical kilatral  device e it would
function us a geod amplitter in vither diecg-
ten if proper hias voltages were applied.

() Puinr conterr  tronsistor consists of
P point condset dicdes which are very
Arse Aegether. The current in either diode
will have an impartant effect upon the cur-
renlin ather diode. By biasing the diodes
properly power  amplitication of  electric
signals s obtained. The spacing hetween the
combts s only a few mils. The contacts are
oppied o A carclully trested surface ond
usually electrically formed in some way. One
ol the points is designated as emitter and
Fiased in the forward dircction the other us
the collector and biased in the reverse direc-
tion. Third contact is the large area contact
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B pmec > the back of the polished
Swrarow m o the emitter current results
s in the collectar current thus
iCron it achieved.

Swrmr carier and diffused junction
e 3 juncticn for the operation
g o2 diferent manoer from the
Menor Gpe. Yhe junctions For the
W e ransistor are supplicd
& meme aC semiconductor rather than
e Cooes of semiconductors. To
W|CY toctons TRo jets of an ¢lee-
= saned against small slice aof N
aesrite being uny type of solu-
amew o conducting electrivity, with
& =y polarity theough the electre-
W e i3 o35oan abrasive aod etches
st~ f the Ge This v continued
T Smeiness is reduced 1o o desieed
e wr the polerity of current
e oactrodvie is reversed. This stups
azon and the jet hegins plating
wey secirode. The use of electro-
e cernits @ ograt dewree af accu-
® weTing the thickness of the Ge
i 255 reason surface harrier tran-
om T operated utohigh freguency,
% e Ge i obinined hetween twa
sheades iScr Fig. 61

e ohiuing ity
¥ e manufucturing  Tirocess.
® (e = placed in ap oven where a
of mrvssy s deposited on the surface.
e dtiuses into the O forming
@ “ese region. The emitter is then
e s diffused base and the ori-
r s Jollector. With this process
msc mrgions are possible thus per-
= nerh freguency operation.

Mgk cower. high freguency ang
Famosors: —All transistors have
el featurcs, They are zenerally
o mr= e the actual working volume
H Lo seldom exeeeds a cubic mm.
B ¥ nven for high power devices.

= Wb power applications particu-

PRURS N e
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larly the heat dissipating struclure is many
times the size of the device itself! Further
the transistor charactedstics depend on the
operating femperature e a great extent and
special consideration must be given to the
stability of transistor circuits us 2 function
of temperature because power dissipated in
the circoit will be large enough to cause large
changes in the temperutare of the transistor.
Ge s good for devices operating upta 90
degree centigrade and Si can be used upto
204t deg. Centigrade und new high tempera-
fire materials are being developed, A slight-
Iy different geometry muy be used for a
puoveer transistor. Tn this rood contace to the
hase s ussured hy Using & ring contact and
the emitter arca is large and pleced between
the base contacts, The collector is connected
ilitectly to a large mass of cupper which
2Cts as 2 heat sink. Almost alf power is dis-
sipated at the collector contuct, A transistor
comstrucked in this way will control about
2 Amps and disscipete over 50 watts when
mounted on a suitabde heat sink,

It is intercsting to know the difficuliics in
the design of high freguency transistors, At
higher frequencies the response is ailected
by the collector to buse capacitance and hase
to emitter resistance. Further the hase resjs-
tunce should be decreased. [Sce tig. 0} i.e
conchictivity of base region must be increas-
ed and thickness also incrense, Bur we koow
that il the base region is made thick all the
curriers released from emitter will not reach
collector because of recombination o the
base region and therefore the pain of the
device will decrease, Thus the requitement
ul better high frequeney response and hetter
guin are apposite and 3 compromise has o
be made in design.

For improving the frequency responsc jf
hasz conductivity is increased the collector
hreakdown voltage is decreased and colleo-
tor and emitter capacitances will increase for
which purposc the junction ares may be de-
creased but by doing so we reduce power
handling capacity of the junction. Thus the

-
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power handling capacity decreases with in-
creasing high frequency response, I is difli-
cut to desiga u high frequency high power
transistor by this technique.

Anovther technigue thar has been used s
tr make the base non uniform in structurc
i.e. by diffusing the base tn the collectar
region and not having o sharp boundry be-
tween codlector and the hase, Since in this
case static charges o the two sides of the
junctions wil diffuse through therefore the
base 1o collector capavitance is decreased.
ENIP and NPIN frensistors mike use o
this technigue,

[iv case of drift rransistor whick i= of the
ditfusien type, the impority concentration
from emitter 1o culector s mude o decrease
v esponentiab manoer.

Phana transisror: Figo 7 gives the hasic
vhodgtransistor cireuit. Tight is focussed at
the collector W base junction. The emilicr
biase region is forward bissed as caplainad
cartier, Tlus s by vritue of potential divider
cirguit in the diagrum. & PNP bpe transis-
tor is shown. Any increase or decresae of
current between collector and hase will he
amplitted in the base to emitter by the cur-
rent amplification facter, ¢ Nate that this s
a PNP trunsistorl. By increasing or decreas-
ifig the light oo the collector juaction the
eollector current increases just like in 4 pho-
todivde. Tn case of photolraosistor aUlon-
e ampliftcation s provided, The darh cor-
rent n typical photatransistor muy be obout
1 o JO0 A and it can wark uplo freguen-
cies a5 hieh us 100 ke s, aad therefore can
be used in cimematoeraphic applications.

Current mudtipficarion or hook fragse
fori— I dhis vase there are three jumetion
instead of two and the enerpy level dia-
gram assumes the tvpical shape us shown
i b ®oand hence the mome ook transis-
lor, It is also called PNEN wronsister. In
junectien 1 the forwand corrent Rows from
the emitter, and collected by the P region
as i 2 usudl transistor however the junction

3 dogs not allow these holes to ESCape 1o
the right side due to the rvpical shape of
diagram and these holes are trapped in the
. region as a result the energy barrier of
the juoction 3 Is lewered and ennugh cur-
fent vun flew freoe the battery, from rig
te lelt of junction 3 Current umplification
is schieved in the process hecause the num-
her of clectrons kwwing across junction 3
i3 much larger thun the number of hole
trapped in region P.. Thus although o busi
transister has o cogrent amplification of less
than unity here the gain is larger than unity.
Thie is however very dillicult to manufacture
and twer transistar in caseade would he found
mere ceanomical inomost of the cuses thon
use of 0 PNEPN transistor of this type.

v

Fhyristor or Siticun Controlled rectifier:
Recently the Sitivon controlled rectilier oo
tharister has heen s new compatitor to thari
frem und has ulmast completely reploced i
musl of the applications,

The controlled rectiticr, thyrister ar silivog
contralled  rectitier i3 a picce of  silicon
PNEN structure as shown in g, 9 I a¢
ton can b understood by consadering il
Laa fransistors p-n-poand  p-pen coblecnsd
with a common collector juncaon T Witk
the polarily shown the current throush thi
junction consists of three compunents.
current from collector Puota oy due to ther
mal sereration of cleetran hale pair or Lok
#ge current T iLcurrent =, I due 4
vurrent myected inopy regton, and third
current =, due to electronic vurrent in ne
The tetad current T must be sum af thesd
three current thus 1oop, 0 < [ «,1 o
]-l""l

I= oo
IV w4 =g
If the sume of current smiplification o
the tao transistors  is  less  than  unity
then hurdly  any current will dlow b

caose 1he toral current will be ol the orde
af 1, However if this sum can he brough
to Unity the corrent Becomes infindle 1.e. 18
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P e et oand the device s swilch-
ol m o semeonducting to conducting
g T Sorasrd drop of a device may be
LE sk x " amp

Qe zzruralls arises as to how one

[ s the value of curment ampli-

Whomew |z 17<evwe of any current through

e W cecoade hnown as control elecs

Wl te uorn in two dincctions will he

a ewwrmt = ¢ Howeswer if ourrent is in-

e o e Joaren] clectrade the vilue o

m B =l iad the device can be lurned
Yo 1= COF T position. Thus i1 acts
iy

¥ w e ~ad thar the foreard valtape
wr v roredsed bevond self brenhower

omlm  +ivo: wdll cause puncture of the

e oo and control cun he achio-
o T this voltage.

P 00 o yaipofar teansisior: Ong
o The transisTor us g device comipared
ey b 05 that it input impedance
W e rmmtler Circuit fs only upro f
mI o cammon collectar confi-
¥ Ze order of 1 Meg, Compare
iy g oot rosistance of 20 neg in o
e orouit and of the opder of 1002
W secmometer (uhe cirouits. 1Tansis-
Sy S usad where high input -
* mwxded 1ol o instremetation.

*

Invention of field effect transistor has made
possible to schieve input impedance of the
erder of 10 o 1K) megohms,

Althouph its basic structure consists ot
tunctions physical operation differs from tha
of the hasic function type, The essential
structure of field effect Lransistor is similar
tre PP heciuse of the presenace of N tvpe
laver between two lavers of P type moteral,
The pativ of main current which contains the
luad resistor s shown by dark line in the
figure. The N tvpe laver provides the pulh
ol nuain current through the transistor, singe
the electrons ure the majority carriers in N
e the main current i< composed mostly
el electrons. Tt s the function of signal vol-
tage 0 contral the amount of electrans which
fiow throuph the N luver und thus control
the main current. The signal voltage cxcrts
this contral hy applving reverse bias to bath
F-N functions. Because of vircuit symmetry
same action lukes place at hoth the func-
it Reverse bius of P-N function causes
the mijerity carricrs of hoth P & N regions
1iv e drawn awoy from the functions which
results din depletion remion amd henee in-
crvitse inovaoltiee borrier. When reverse higs
v dnereese valigne of depletion region in-
vratses, alsn the electrons withdrawn  as
avniluble onreent carriers and rhis depletion
eifeet prosides control fin the dicld cffect
Crirsisler.

ny
*

"Vices are simply an overflow of Enerpy
in irrggulated hannel, T

S Alrobhindn
*x

UWar s o dangenous teacher and physical
victnty leads often to morat defeae,

E

——%ri Aurobinda
[ ]

"I i not what others think of vou that mat-
ters but what you are yourself.™

c-5e Anrobindo




Theories
of
Gravitation

T is known to all how the Theory of

Gruvitation was invented by Sir Issac

Newton and the story of Apple that poes
with it. This discovery of the gravitation
murked the beginming of modorn physics.
Newton gave not only the reason and stuted
why the malter atiracts matter but ulso
stated the guantitateve law which s well
known as the inverse sguare low of pravita-
tion, The inverse squarc law states that the
attraction between twa masses is proportion-
al ta the product of the masses and inversely
propartional to the syuare of their distance
apart, This law belped te find apswer to
several matural phenomena such as hodies
falling on the earth; moan going round the
cirth, aod motions of plancts, which balfled
the Greeks, centuries hack.

The progress since Newtan hus been
highly remarkable. Modern physics helps @
explain most of the observed phoenomena by
four basic laws which describe the Tnter-
action of vne pisce of matter with the other.
There are stragg interaction forces. weak
interaction forces. Fleetric magnetie forees
aml Cravitational Torces, The strong und
weak intericlion forces can be studied only
when an atom is split up.  Of these four
forces gravitationa] force 15 the weakest. To
give an example consider the Flectric forces
between Llectron and proten that form or
constitute an atom of Hydrogen. The elec-
tric force betwecn thesc particles is some-
thing like 104 times the zravitation forece
between them {i.c. one lakh crore, crore,
crore, crore. crorgd. But gravitation force,
although the weakest wis the first to be dis-
cavered becuuse of the strange property it
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Aiyer P. Sankara Nara¥
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only possesscs. This property is that gravi
tntion vannot be non-extinet. Tt will alway
be there and it ¢sn influcnce the surround
ings., This is nov trae of Flectro magneti
farces. These forces uffect the matter onl
when it has un electric charge. 1f the char;

is meutralised, the matter will remain im
mune ta the clectro magmetic ficld. But §
the case of mutter, as matler becomes grea
ter und greater its influence or the foree

creases and it is the reason why carth a bi
mass of matter hus such a gravitational fore
as to be casily concetved,

The eravitational force assumes seriog
proportions when the abjects become as ma
sive as sun. It is interesting to know wh
heeps the sun in equilibrium. IF there wen
only the gravitational force of sum, all the
particles in the mass of the sun would hegi
to contract. und if that contruction proceed
uninterupted, it would sink 10 3 point in 3
malter of hours. But the sun appears to 1
in mete ar less the sume form from da
o day. This would lead to the inevitabk
conclusion that there must be ather force
present o the body of sun. 1t is now gene
rally acepted that the nuclcar reactions ok
place continuoushy inside sun convertise th
I{vdrogen utems into Delium. This proges
of nuclear reaction  liberates  tremendou
erergy which nat anly keeps the sun shiv
ing as bright as ever hut brings in a stal
of equilibrium, oppesing the huge gravits
tional forces tending to shrink the mass o
sun. Thus pravitetion plays a very inters
ing role in the universe. There are olhe
strange effects wlso. If a live star is conned
edd with a dend star like sun, the heat fron




mx fw 1o the cold or dead star result-
m W oss of heat of a Tive star apd m
W s time increase in the heat of the
M mw s this process takes place the
e Y che ot star reduces and it Bee
= w1 but while undergoing con-
Wl £ Secomes hotler, In the same woay
M 2w w3 receiving heat from o live star
s ad  while  expanding becomes
@miswr T chenomenon is guite the appo-
mle o »@mr we observe on curth, The main
e that the gravitational force of
s oot play such a dominant role
sy orgde the stars.

“mkara Naraya

% I8 that gravi
L T will alway
v the surrgund
TNt magnetig
e matler only
T, I the chares
2il] remain im
< field. Bui ig
becomes prea
T the {orce in
ahy carth a bhig
Tritational forcn

Agmen Mcaton's Law of gravitation was
P = the Bock pround of absolute
e =2 But if bwo observers A and
& oeon relalive o each ather their
e Sfers. A% watch goes at a dil-
e P Bs watch, So what appenrs
B e Daomay nat appear to B s ong
BEIUMCS  se i Spxewzh this has been, hard o oace-
SCCLTHE 85 M Bpmrental evidence <upparts Lhis, [
o hinow wh - =it the motion of 4 body has it
e IF there wird M owtoersd in 4 dimensions, iz three
oF sun, all the M W :=Jd onc of the time. This con-
e would hegin ™ te== due to the fact that SRy
DCtion proceeds e te-cme related, and it was iin.
0 a point in i roesht this revelutionary chanwee
INTEArS Lo b gy -~ bosocpecial theory of relativity,
Larm from da ® 1 “his theorv, ne physical signal
the inevitahla ¥ x=er than light, Buot accarding to
e olther Forc F1vational attraction is instan-
% i now aeme RS T propagates at infinite speed.

N ¥ 2 ovenls bedy couses to exist, s

readtions take
COMMETH R the
This process
tremendoy e
the sun shin
ENgs im 3 state
huge gravita
the muss of
1 wery interst
. are othen
18 connect
k the hewt from

e e poticed tnstantanconsly by
- = the crovitational force where

B s wome lime to see the heavenly
fmece::  So o the special relative
o EINSTEIN was inconsistent with
Mepwtma s Law of gravitation. So Fios.
I oeniaee 3ooew theory known as
Theors of relutivity which is pere
s with his special theory of
B mm’ b othe ime time agrecd with

the Nowton's Law when the gravitation was
very strong.

The basic idex behind FEinstein's Theory
of relativiey 35 that when Eravity is present
in a region U cannot follow the gedmetry
of Euclid’s. if three observers are statinned
at A, B, C, amuod the careh and if they
are asked o communicate with one unother
by light rays, o trianzle is described by th:
ruvs. The triangle ABC formed is not a
flane triangle and the sum of these angles
is not egual to two right angles. ‘This dif-
ference in the angle is too small to be ob.
served  because the gravitational force of
garth is too small but the difference is Very
well marked if the sume ohservations were
to b held with sun. Aceonding to Finstein,
the clocks wa slower in heavy gravitational
fields. Let twa persons A and B be stationed
Qa4 strony pravitational feld, suy on the
surface of dhe sun such that A is nearer
the cewtre and B is further away fromt the
wentre; let A and B osend the signabs at
CVLTY o minute according to their clocks.
Hut when signul is received by B. he fecls
that sipnul fram A s not sent CveIy minle
but al lenger intervals, similurly the signais
received by A conpotes that the signal from
R are sent at shorter intervals than a minate.
It s hecause of the fact that clock ot A
runs faster than the clock ar B, This effect
i+ due ta the consideration that spce time
iz diflerene From the vrdinary concept of
lime, Stee the pravitational force of earth
ts small the geometry followed on earth re-
sembles the plane peometry and hence the
Linstein's equations can be reduced o New-
ten's inverse square {aw.

Though  FKinstein's  gravitational theory
van unswer all the strange phenomenz of
the motion of planets. ete. several new
theorics of pravitation have been prropased
from time to ume. This is hecause that all
the laws of Newton regarding motion  of
matter are formulated with regard to same
relative buck pround. and he postulated such




a back ground as absolute space. Absolute
back ground, which Newton assumed has
been the hack ground in which the distant
parts of the universe are nan rotating. [t is
known that as the earth rorates, the stars,
or a galaxy would appear to g0 round and
from this it is possible to know how fast
our carth is rotating relative to that distant
olbject.  According to Mach principle the
measurement of inertia depends on the New-
ton’s Laws of motion which are valid against
the back ground of the distant parts of the
universe, So the property of inertia is dircct-
ly connected with the distant parts of the
untverse, Inertia is thus not o property of
the matter but it is a propery which a mat-
ter gets in the presence of the rest of the
matter in the universe, I the rest of the
universe is empty, the matter would have no
Lngrtia,

Finstein was impressed by this Mach's
idea but he could not incorporate this in his

theory of pravitation. But now Prof. H.
and Prof. J.V, Narlikar have given a

theory of gravitation which begins with
voncept of Mach. The Now theory has i
Lical equations, similar to Finstein’s and
the observational predictions and theo
are the same as Finsteins on a micrasce
stale. But there is only one differcnce,

new theory is hased on the Mach cong
thit in an emply universe a particle we
have no mass. It is in this respect, the |
theory is able to state why the gravital
I5 attractive and not repulsive and Lha
why the Newton's apple would necessa
Fall on ground and wot Ay up.

Reference:
1. Paper Reports on 1.%. Marlik;
New Theary of Cruvitation,
2. 3N Nurlikar's Speech published
Current (areers Magnring—Seple
ber 3, 1965,

“Follow thou thy Star. thou shalt not fuil

of gloricus heaven

—Dante

“We live in deeds, not davs
In thoughts, not hreaths:

In feelings, not in fieures on a dial,
te lives most who thinks most,
Feels the noblest, acts the hes ™

—Nwarni Roeerativtha

%
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On peemer 100 19510 five arnoge-red
wFs - Aeatitiod  flvine ohjects) were
~wes whe Shefield Alrporl, Washing.
- T T T‘*-‘ Radur operators in the con-
e Twe— 3 a0 ool the hlips on their seopes.
W ~i Ciz-und Contral Intercent) vrder-
ot W= A ~orce et pilots e chuse these
Tong at high aftitedes, us theit
ghners mendng at Tull power dp-
“mees dizc-shoped muachines toak
sr it necended in o vertioal climb,
s om 3o & seconds, Meanwhile,
e —inocdvring over the oot at
e~ The Radar operators, in the
s -ow s oF the airport termined build-
w1t s=F from their radar-scts. a snead
= g8 1= a0 hoor of these UFOs! True-
etz o0 man-mide sitorafl  wun
: =igh oepead.
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Atk

= published in
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e e Song ooueers reul?  Are these
o= -3 same secrul wehpons of
o tme Songets? Are these HEOs n-
Trzsr arc the guuestismns geme-

sz the astropemers and the
and  militury

A= i
wrmce 2rcrls amd aromuntical cn-
Bgr 3 : mailer of fuct, ne ong. on
gl T2+ found 3 preper explanatian
sy chepommena.

e o s
. e ularlh.
A e —mer Alrforoe Bases in the
s Thee mewchioes ore sight-
e oot hey places of the U5

T ire sccmy over the atamic
e, Acoioroe buses and military
B = :nd Ruwhet Taboratories.
e e oznd the Ovil Aoviation
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aers are sighted all over the

thuy bre seonm DVET

27 he sighting reparts by vat-
mmpmiexi. serwons. LhoTe arc three types

fire Fluing Saucers Real?

Naresh 'lJ Hehta

BY SF, (Fley, Roll Na. 15,
5.PCE.

ol these amazing machines: —

type A large cipar-shaped mother
ships at very high altitudes such as 300,000
They varry small ships and other
caucers, Iheir cstimated length is 600 to
ooy feet. Uhe muximum recorded speed
i~ o000 mph. Uneflicial reports say their
speeds as 20,000 mph.

Fype B- [hsc-shaped machines of various

ranging from 8 diameter o a dia-
Radar-culvuiaicd

feet or s

SIJ"CS
meter of over b fect.
speed s 8K to 700 mph. And the visuul
estimite is more than 11,000 mph. They
are reported 10 be making abrupt furns.
climbs and reversals and very swilt accele-
Tatinm.

Fype € —Cigar-shaped  machines, much
spaller than the mother-ships. "Their s7es
are estimited from 100 to 206} feet in lenath.
Jheir recorded speed s 1000 mph and the
visual cstimate is over 1,500 mph. They
ke Yess vinlent minneuvers than the discs.
The maximum speed is about 42 (W) miles

an hour!!

Now we discuss abaut their colour. In

the day time. they ore silvery white like
allmminium.  Ar night, they arc sighted as
huvine many types of calodrs. Uisually,

thew are yeWlow, orange- red or red dike @
red-hot metal,  Sometinies, they arc Seem
biue, hluish-white or green. T some cases.
they are secn with rotating red, green and
blue liehts, and two white rods from the lop.
Tut the latler teports are very few.  As the
wawerrs arc always seen @t d very oreat
height, they ¢an be seen as 1 a hright red or
white spol. RBut the jet pilots, wha tried to
chase their saucers, can pive a hetter idea.

Aceording to some repuled persons, genc
rafly, thess muchines are dise-shaped, some



L

repotts say, that there is & contral cabin.
around which is 2 rotating nng, just like a
flywhecl with a central hub,  They make
very violent maroeuvres.  They climh and
descend verttcally. They make sharp turns
of 2707 or more, atb very high specds, They
seem fo disappear inoa very short time,
tndicating very swift acceleration,  No ter-
restrizl, man-made aircraft can make such
manceuvres at such high speeds,

It is believed that those creatures, cun-
trolling these machines, must be huving some
new, advanced wmethod of propalsion, now
unknown o us. Some scientists propose the
magnetic theory of propulsion. They sav,
tt I8 possible to get o very powerful resultant
mapnclic lorce by the combination of eanh’s
magnetic fleld aad that produced by the
machine. We can pet this resultane {orce
in any dicection, sa the sancers cap move
in any direction with 2 high speed and with
¢ swift aceclerntion, It seems, this is the
mast convineing theory of propulsion, at
the mowent.  When this powerfu] foree s
produced in the outer ring. there s o very
larpe current flowing in the nim.  This i<
the reason, why the savcers do nut come at
low altitudes in tohabited area. I they cone
enaugh low. oor fuses might oo off.  This
explanation supporis the theory,

All the scientists agree that these machines
are contrelled,  They may be temote-gon-
trolled as there may be some very intelligent
creatures—more advanced than our human
beings in the ships, controlling these ma-

chings. It is believed that the manufac.
turers of these saucers are far advanced than
us, in science.  Every moment, they have
1y caleulate the resullant magnetic force and
make the necessary changes in the trajectory
of the saucers. Yor this reason, they muost
be having some very accurate and quick de-
vices, ¢ver quicker than our modemn clec-
tromie computers,

There are several opinions about these
PEOs umil the people, controlling them.
Sume say. they are sceret weapons of the
['SA. Some call them as the seeret weapons
of the sovicts.  Bur the must general belief]
i+ that they ure interplanctary,  They may
ke coming from an imhabited planet of ou
solar system as they may be from a planet
of u dastant star, i.e, from the outer space.

Ninee 1947, these saucers ure  siphted
shove aur globe, but they have shown n
Biostile uttitude towards us, upto this mo
neend. 30 06 v believed that those creatures
from the outer space are observing our pla
net, IF they are convinced, they may oon
tact us, in the future, by radio-signals as b
some other means.  But we need nat war
ubuout the mass attack or any hostile actions
bevnose we are ulso having the nuclear wea
pans. now-a-days,

Sl sonne people cannot helicwe a dis
chaped  souvers, moving at a tremendou
speed of 42000 miles an hour! It Is an un
snlved problem {or the human scientists to
~islve in the recent future.

sk

UHappiness is the oniy good:

The time to be happy is now:

The pluce to be huppy is here;

Fhe wuy ta be happy is to make others sp.™

Rahert Ingersafll
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% »r  cnfortunately there is a wave
of wowemer swedping throughout the
by Violence, as it osettles aoth-
T = ovenvihing, hos to be cone
wiwrever and whenever it takes
Tws = more so when there is vio-
= B soderts, who form the liternte
of f wocwry
Wl == che reasons fur this unrest
e =ooents? Why are the sludents
'_ ahour the hwution of o steel
Wiy are they so sensitive o the
A Svwndary adjustment?  Why are
W yeweesitle as 1o stone TThe Tem.

Lewrner

R e cyoBlems e complicated. and
smimmee are stll complicated. Qurs
i areest democratic country in the
sl wll] he different angles of opi-
T cppestions have to he wceept-
i Saoc of the mojurity,  For the
werame 35 the best medicine,
o 3 052 In indulging in violence
cxaang anciher problem, instead
e preious one.

@ sterl plant is located here or
x X e in our Mother Country, that
Whether o piece of land belongs
St o thic it befonss to Tndia.

Wleeler rc unrest s the shadow of the

g swmtes or the mere reflection of the
m the ¢lders, it necds 1o be nip-
o e vy bud Youth s the tome
mxos of character are sown.  1f such
e cowrmues, the political  freedom,
me %one won against the maghties
wll Jor no meaning. When we have
- rws egoverament, we shoold assist
oy 1o resisling the odds. which

{ e“ls’ Tre"ds K. RAGHEEIfyFﬁI. 5_E. {ﬂ

4 younp oation has to face. Permit me to
guote Lenin: “You {students) have got three
duties to perform and no fourth., Your first
duty s to study, your second duty is to
study, vour third duky is to study.™

Of course, the students alome are not to
be hlamed for this indiscipline. The over-
all rising prices, the inereasing tuition and
exam fees, the tnereased cost of books, the
luck of eflicient teaching staff, the Iack of
well equipped ltbrary, the growing unem-
plovment. all have been the fuel to the Fre
of discontent in the students.

The authorities in power, should see that
students are not in a4 position o feel that
they are irrcsponsihlec and unwanted lots.
They should impart education not merely
fronn cxamination point of view, but with
the real purpose of training them. for the
tusk Tying ahead of them.  According to
Flerbert Spencer, “"The object of education
B o miake o person mast useful w hinesclf,
his Tamily and his society.”

IFurther, politicians should not monkey
with the student afluirs.  $hri M. C. Chagla
has rightly said thut political parties should
vansider the educational Institution to be
sacred ground”,

Energies of vourh should be channelised
inta fruatful and constructive channels. It
i5 not true that we have lnst the sense of
unity. This we display only in times of
acute external threat.  Why cun’t we main-
tain this sense of unity for 411 the time? 1In
doing 50, we will be able to build a strong
nation {tee from poverty, huenger amd socio-
ceonomic inequalities. Let us strive to build
a strong country in parlicular and hence o
strong world in general.




Some Interesting Solid-State Phenomendg

£y
Kune [ FCTHATEAMANIL, Physicy, e

II\' the wrticle which  Tullows, seme B[H: -
cific solid-siate phenomena of interest

o crrewit and  device enginecrs lone
been discussed.

Serpereandnceinin

Superconductivity iy 4 strange phenome-
non of natere by which corluin metals and
tnetal compounds actually Jose all te 2lec.
trical resistance  sudidenly o teInerat ures
ncur abwolute sero.

It was known o long time ago that the
resistance of o metal decreases with Lem-
peratuee. o S, Kamedlingh Opnes liune-
tied lelinm for the first time. He ther de-
vided ta investizate how the resistange v
el in the newle-gvailable rnoe ol low -
peratures helow 4 2K Now, seenndine
to the theory of electrical resistanes,
are three possible forms of fempeniture
warnlion of resistunve inometals I 14s 1.
curve £ would occur i the resisiinee was
due entirely ra the ohstroction of clectroniy
paths by thermal vikeations, thy would o-
cur if ohstrudtion by clemicnt Gnpuricie
und other Lattice imperfections sush as miss
ing atoms, interstical aloms cfe was -
pertant. {od would oecur if the nonher of
free clecttons availahbe to cares the corre
fefl off rapidly at low temperatmees dpe 1
vondensation” on the atoms. e (% re.
preseats Onnes experimental resolts (19135
Resistance of very pure platinum hevame
consbant instead of passmgz theoneh 4 nrini-
mum or of tending to vinish w0 the ahseluts
seriv The constant value of the cesistapee
turned vut to depend strongls on the im-
purity content of the metal.  Fhe resisnee
of a wire of solid mercury was Touad L fall

fhierg

B tnappreciable valees al the lowest 1em
Pematires which were possihle. Thuas o
euistenve af o new state of mercury in whi
e Testatimee has practicalfy vanished ca
Lo he hnown, Mereury was said to hase
passed inte u mew state, which on accou
af it extracrdinars electrical progeetics me
Poowalled the supercondictive state,  Lat
ivestigations slkewed (hal the sera resis
LIMCE waiin b just o ariatter of using a veey
reee mwetal, Additiona] of imporities 8
sal present this drap o zens resistiange.

As many os twenly-one mwallic elemen's
and o lerze number of alloys became super
cenducling, the ransition temperatures he
ing churneteristic of the particulnr metal and
varsing frome as low as 0 35°K for hufnium
upte abeut 8 K- for nichium. Supercondus
ity s neither the praperts of only certain
metals, nor a partivulac tvpe of crystal lat-
fioe B8 necessary for it 1o be exlihited, T
inctuls af wame atomic species but having
dilferent ervstal Juttive - one shows super-
condictivity and the other does not, e g
while tin is 4 sepercondictor and orcy 4o
hivving o different ervstul lattice does 1
becoms sepercanducting dowen o 1.3°K.

Sext, considering the sharpress of the
st ien o supercondocting stage, @t ¢
found that in Cideal” condittons the fruns-
tian i practicatly discontinuous, the ahserv-
¢d hrewlth being doe o sleht inhomoge-
nay of purity or strain or to the effect of
noHmite measaring eurcent. Figo 13 indi-
viles the nflucnce of spzoimen guakity on
the sharpness of superconducting transition
In Fie 003 pure Lin single crystad §23 pore
tin polyemstl €31 fess pure tin polyerysta)
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is removed, previded the metal b locked
up in deep Freese.

(3 (e Cryotrun— A superconductive
cnnputer component. It makes wse of the
fuct that womaonelie Deld affects the supsr-
coridueting transition temparature.

i3y supcrconducting Magnclometers
These wive 1 held resolutien o1 small frac-
tians o 4 mierogalss.

{3y CGalvanometers are coustncted by
usime u single WD of supercundusting wire.
They can delevt eone. s of the arder of

i 12 wedls,

Iheleviric Phenoitelon

Tie study of dicledric materisls spratg
fam the pravtcal need for insulatars, A
dielectie irereases the chornme stanuie capa-
ity ul o condenser by netttnliciong some ol
the free charees shicl would othersase con-
Uribute e e potentiul dilference appeaosing
1 battory voltoge.

Theoties  of dhelectric belaviour caulid
predict the possihility wl what 1 walled
SoppeecloctriciiyT o spollamecws  polarizu-
e, Polatisation of the diclectric i the
salomde of e neenctisatian of 1 magne

tie material,  DRelectele materiils which ex-
fhil sprentineaus polarteslion are termed
Jorreeclectrict.  Phowever, wolike ferromag-
netic materials where spontanecus podariza-
fian i revenled by the presence of magoetic
poles i the surface of the specimien. in ferro-
clectins e polaristion charge at the suT-
Fave of 4 dieclectric malerial s almost invari-
Jbl meutralised by the aiyuisition af free
caunter charees cither hy conduction from
e ithin the body af The ersstal o from some
cxlermil souce.

The vecurrenve of spontanests polariza-
femn be ussaciated with the phendanenon of
prroeleteicity.  Pyroclectricity is a state of
ehectric pelarits produced in certain crystals
by changes of temperalure. In this case
e spontaneous polarization of the dielec-




iric is revedled by the varnnion of specimen
temperature,  Fermelectric materials wre g
subgroup af the pyrovlectric. In the straight-
forward pyroclectric ¢ffect, the dircction of
the spontuncous polarizulion cannot be e-
vised by the application of elestric field. B
in ferroclectrics, it can be reversed.  Thus
ferroglectric crystal van be ‘switched” by the
applivation of the fivtd and a0 hysteresis
Fig. (3} is ussociated with the switching, This
hystercsis loop con he demonstrated on on
asctlloscope by means of the circuit of Fig,
(0}, Thus the existence of o hysteresis loop
i5 8 proof of the presence of spontaneous
pelarizadion in the crvstal Ferroelectociey
1= penerally exhibited below g specific 1om-
perztere for any material ealled s Curle
Temperature,  Above this temperatuee, the
thermal agitation is <ufficient ta destroy the
ca-operative ordering of the dipotes which
givis Tise to the spontuncous polirization.
Spontanecus polarisation is found to oceur
in highly specialised clusses of erasials hay-
ing a low sytoimetry. Framples of lerroclec-
tric materials are: Uniaxial ferrowelectrics
Rochelle solt and related tartrates. Lihium
selenmite. Multiaxtal ferroelverrics Burinm
titanate, ammeniom cadmiom <ulphate

Ferroeleetric Dowmaing; A spontangously
polirized, ferroelectric vrystal will wsuailv
minimize its elecirostatic encrpy hy furminy
domaios.  Domuins are regions, of areq [ e
vornpared with a molecule, in which the di-
pules are all aligned paralle] to ench other.
In u umiaxial crystal the domains wilt he 145
emes 12 the polarsation will he in LTIt
dircctions  in adjacent domuins. In o ethe
multiaxial crystals, adjacent domains iy
he  poldzed in directions  huving  un
angle hetween them.  Domnins can be ren-
dered visible by suitable technigues.

Dielectric Devicey

{13 Capacltors.- Migh permittivities  of
ferruelectric materlals give fse to capacitons
having large capachiance commined  with
small size.

/f—-—-—ﬁ

121 Diclectric Ampliticrs:—L'se o
sers, whose dieleviric layer is a ferroc)
Tirus it has a varahle effect on the ¢
tunce depending an the Impressed v
doeness the capacitor.

{3 Space-churge Hnited Thelectriv
vices = The study of space-charged 0
currents in dielectric crystals has ded
solid stute anulogue of vacuum tubes
Muapneric: Materiuly

Practivally every clectranic equipme
day vontains magnetic materials in one
vr the orther, Use of magaetic mat
improve the indoctive compunents by
tuction of nesnetic circuits,

All magnetic materials are based o
theee lerromagnetic metals, iron. nicke
cabalt.  Various allevs ol Lhese 1hree
tals pluz varions additions of silivon, ti
vomstitute the hast of magnetic alloys,

Ior use in high frequency coils, the
rial of the care must be in the form o
pevwder o the socalled “dust core™,
wvoid high lessces, the individoal s
the powder must be insolited by der
techniyues.

Ferriteis A magnctic material fsou
anly when the lesses accompansing the
sertion of the waterial intoo an iductes
sutficiently Taw.  The Losses which urs
man in high frequency magoetic core g
rials are: {13 Hysteresis Loss which js
portian:l to frequency.  t21 Residual
which is predeminunt at lower frequer
(30 Fiddy Current Lasses. {41 The o
Power Loss which i known only
munifestations and found in coils of
winally high distributed capacity.  The
s propartional o frequeney 14,

In vicw of these lowses, fermites pla
tmpertant rale . Nalure hus proyided
prototvpes of ferrites o the form of m
Ule (Fe 00y or lodestons,  Fermites o
produced by using pure iron oxade |

4
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Zno and one of the following divalent me-
12l oxides such as magnesiuvm, mangangsc,
nickel, copper, oo, The cutstanding «har-
avteristics of ferrires wre, high inmitial and
maxtmum permeability, hizh wolume resis-
tivity sometimes approachine that of insu-
lutors.  Further they have low uddy corment
losses and they da nat regquire laminutions
and vet huve magnetic manifestations com
parable with those of metallic solid core ma-

1erials.

Applications of Magnetic Materials
t1Y Magnetic attemeator.
£21 Magnetic delay Times.
(31 Pulse transformers.

41 Fereite Memuory Curis:
wsed for “mugmetic memors™ and switching
in digital computers and dota gathering cir-

Fuerrites are

crils.

{51 Microwave Chyratars: A microwive
gyrator is @ aew it element lar net weth
synthesis which causes @ linearly potacised
wave lraveliing o oene ditection e rotarc
180 while one passing in the reverse dire.-
tinn 1% not rotated.

Musery amd fasers

i Mictowive Amplilcaton by stinelated
Lmission of Radiation and Light Amphiica
tion by stimulated Foission of Radintion}.
These ure devices based un the stimulated
grission priwiple.  This cemcept wun b
represented us in Fig (71, When o phealon
is apsorhed by an atoon, the atam 1w riised
o an creited state. Dater ono the slom ey
radiate this encroy spontaneously TevLTHITE
ta the gronnd slake ar Wosee intermadinte
state.  Luring the time, the alom (s in he
excited slate, i van e stimubiod tooemit
the photon, if struck hyun ndtsids phatim
having precisely the sinwe cnetey 9% o ome
that would otherwise e spontaneousty cmit-
ed, As a result, the incoming photon 33
augmented My the ope given up by the ex-
vited atom, Upon relense. 1he phaton falls
in phase with the one which triggered s
release,

36

Now Tor stimulated cmission be tabke pl;
wie must ensure that 1here is an cxcess
molecules in the upper energy <tatg, in
I'be process of creating @n e
ol muwleeules in the hicher coergy stalg
cilled “inverting the populution™.  La
the stimulated action muss e intensili
This can he done hy using resanent ca
fammonia massrl oor b new mode
resenanee il owhich mirrors are utilized
repeated rellections.

syxfemne

At present, al least 13 crystals invalb
I3 gypes of doping malerizls hove been |
essed for aoaser aml laser aclisan, Thus
live Tuhy mdsers. by lusers, semivons
For junction lasers el

The oulput of
thasery wouli be extremely ditectivnul,
peseful, essentially maneyhramatie and
herent. However, e output is pulsed. ma
than cemlinious ross Teserd, Inoshoert b
it delivers 4 power af HLUATL watts Tor a b
masuring loss than o sguare ome inoer
section. By forwsine an optical maser 1
booa lens of foeul length 1 om., we 2

anideal aptical o

spaat ol dlimeter - RV P L |

|
[thume
Feam delivers a power at density (ol
lisvm wratts “sgp .o

sq.eni. T this spot opticsl n

Applivagons of Masery ened inerss
Maser represents e ultimite of high |
lity amplifiers, U generstes priwctieally
noise and can detect much weaker sig
than wther ampliticrs.  Heave dC v
ap Taciv waves from far more distant
in spave. (20 Ampemild maser i an e
ardinarily  stable cscillater. Ity witlh
UnvATVIE Sime witve van be used as oo
dbam e regulate ano almost perfect ol
{1} Laser beams vun e used o melt,
perfurate or ignite metals, Liser cun
vide the intense heamn needed [or the |
{ueraphy of extremely fast moving oh
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Those who fear
to face facts
need not read |
this........

AM writing at & dark monwent
{March 1967, and if is impogsible to
know whether the human race will
st long enongh T what | woeite o be puh-
lished, or, if published, to be read. Bt as
vel hope is possihle, wod while hope is poz-
sible, despair s @ coward’s part.

“e

The most important guestion before the
warld at the present timwe is this: is it pos-
sible to achieve amyihing thut upyone de-

sires by omeans of  war?  Johnsen and
kosyzin say  YUS, sume men osay WO
On this supreme  guestion Johnson wnd

Kosygin are at ome. H oone coold sup-
pose thent balh capable of o cational esti-
nale of probahilitics, we should not have
believe that buoth upree that the tme huas
vome for Man to become exbtinel. Bt of
vougse, this is not what they are both think-

The Foture of Man..
15 oo more o disenssion of the next cent
or of the arriving deva

it o predsction about the coming ye
no cven about @ to-morrd

it b5 actually o restless pra

into the pessibilities of the

b )Y

Nl M

it is bitter ta accep.

bul, we have (0 a0

-—that Svicnee can spell an ENIY 10
-1t cun deny os our Futw

it cun dose Man’s His

W e not helpless.

i we cun eealize and comp
it needs cournge 10 make such 2 compro
only the Suviours of Muenkind can Jo o

W owe can'l settle our Future.
the future 15 dovid
A Global Suicid

#y PN KRISHN:

ing. Pride. arrocance, fear of loss of f
and gdeolopicul mtaleramce have  ohee
theie of  judement.™ These
tlie rilling of  the ad
tipped pem ol a0 famous  philoso
Dertrund Russell, at the age  of
Cun vaw puess what is the reason behind
ramrnt cutfow from ooe of World's da
et thinkers?
CLEIt Jor the cantinnanee of the Ryman
IT ome resds the above passage o hit
Clasely, b should oot he dilecult te kn
thit ehis is the silent-screaming-cry of o
weary-world asking for u reaevaluwerion of
nwarth of Science.

Pawer

woards L

Well, it is an Drrmediote

If we rooghly condense the lost 50K
years of Man™ recorded Hlistory, oo
span of half @ contury, we can conceive
far and how fust he has achicved. Analys




e know vers liftle about the

s2ny, except that towards the end ol
weee Mo learncd Lo use skins of animals
W o Smsedf. Then ahout U} years ago.
e~ <andurd of time, Mun emerged
S s caves to consiruct otier Kinds of
wele O fve dgars ape Man Jearned to
S e e cart with wheels. The printing
] this arwd  dess thun e

San, ..

S LT,

g devnde]
mNE AT
- TLOTT
=L DT
L UMD

3 wear

- aveepl. .. e o Juring this condensed S0 e
e T ACCe wpm f Human-Hiswors, the stomen eneing
%D L Ma W 2 mow souroe of poser. List month,
o1 future alme gies and teiephones und automao-
-='s History e xn: urpianes boeame available. Only

B wesx S owe develop Penicillin and Nu-
aly 2ezc and now it we proceed in this
wz ire scheduled tooresch e stars
rdaight te-pight’ This is a hreath-
oassoab just ballles any birwin thet
5o oo owhar Man's fulure is going to
far—- s purrling: but, ioseems Lo
pmrgemscaly T slerions toa!
W = :iready having in his moril handds
aewmer w0 end all bife on this planet. Still,
Ay s s oom. The medical nuen are
o =<th Nature’s gole with J tesr-lube
m-1a—one. Scientists believe that desth
m more an inevitahle end of life. Thex
~amy 5 a disease” and that they will
s 20l o lind @ remcdy by which,
wis = postponed and finully he avaid-
Al muee constitute a challenge 1o the
A OF NATURE.
W made scicnce 1o explore the wonders
Samrir= But today, we are ahble to farses
;v when scicnwe mmght rule Mwature,
bor, sUieTRE

=ipless. ..
Jomipranis
b SOl
zan do thal

Fulure. ..
s devided

i) Suicide
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B 1 pFecdriols situation.
feem cease to b Muan's servint 1
e Man's Master,

L A tms :ils for an urgenl investigation
= 23 1o the entire mankind- taleride
omper=ie; ar dic”

B w edee wipes off ignarunce, It il
e s und pew promlems. Al the
et 1 seicnice and technology that
mrde il todas, has brought s ooy

lust  =0AK
v, in o Lin
cohecive he
. Analysid

o a stage when, we are confident of our
success in the further pursuit of knuwledge,
Fut are shuky with regard to the ctlect ol
that purswit. In the midst of all hopes, the
future seems to be full of a disasterous
duzzle, theeatening to tumble down the en-
tire COSMOS, This maddening vertigo of
the future is the huming problkem of the
dih Century.

The savage strides thul we are having in
svience and technology huve gof to ke halt-
erl; wy have o pawse and 1o survey the dan-
ver of the journey whead. atherwise we will
have o deadlock and esuludion may well
coliapse. Knowledge s Power: but Power.
withiout Contrel, will refaliate on the Fosses-
wor. Befare we march frurther with scicnoe,
we are therefare called upon to answer 1he
guestion; Man made Svience: b should
Seience END Mun?

‘Fhe science that hreatens ey spur the en-
tire mankind into @ campaign of suicide-
the seichice that boasts of wn end m {recying
life om this plunet the scence that pulsites
between existence and extinction of lile on
the earth  the science that swais our Jives b
evenls that take place hulf o world away—-
can no more be enlled Man's friend, 0t s
time we re-cvaluate vur relution to scieace

-may ke SCIENCE 15 5IN henpectorth.

S0 long a5 scicntee is Qo matiee of mutual
rivalry hetwen Nations, it canuot be for
the common gaad of han. S Tong iy 503-
erwe in the authority, justice cannot be sus-

tned and the warld wili linger between
peave and war, moment o moment, We afe

Freathing teday ao oir of faur and wimus;
cur thinking and wctions are contnlled B

the Lemsion hat his been scresed by scanee:

e hos come to o impasse where, time

trickles  thown in suspense and anXiet

Wath these ‘rewards of science’ at bhand, 18

us decide:

Seience has seduced aur lives; ut, should
we succumb to science?  This will answer
Man's Tulore.

ke

3%



THE

,§),_APOLLO PROJECT

YVI=10M o

THIS is o hasic formuta that will help

transport man to and from the moon.

[t's the formula thut will carry man

to the other panets in our sular system and

to deeper cxploration of spice than we have
even dreamed of.

VI 2GM A is the formula for escape
velocity, the speed at which o spriceeralt
must travel after launching to escape the
garth’s  gravitatfional el This  spueed
amounts to seven miles per sccond ar 25,260
miles per hour. The NMight to the moon in
the Apollo spaceeraft will reguire this wvelao-
city lo hurl a throe-man spaceship on its
reuned trip to the moon.

Na one has ever held in his hand u chunb
of material known to have come from the
heavenly planets, Our knowledee of the
compusition of the celestial bodics i Inhni-
tely small, that too being cducated  pugss.
work, except in few cases, where unneanncd
probes have been sent,

The Apollo programme scheduted durin:
the 1967-6¢ period will ride on the giant
hooster called the Saturn C-5, Jt's first stage
i a cluster of five 1-1 engines delivering a
wital thurst of 750N poonds launch.
The second stape vnnsists of five J-2 Enoines.
each of which delivers 200,04 erunds
thurst, Sitting uon these bwo stages of the
Saturn launch vehicle is the Apello payloead
1% fect in diameter and 6 n leagth.
powered by u single J-2 engine. Al told,
the three-stage Satuen -5, with s Apolle
pavload will stand 36d fect high and wil!
weigh 3000 tons at launch. The Apoli

Al

HERMOKIO H. YIEGAS S.E. (Mec

manned capsule: the Command Module. #
the tiny canical tip of the rocket being 0
one-thirticth its height and o faction of 1o
weight.

The three astronauts will lie in this chan
her with inward sloping sides thut terminad
in a low ceiting. 1t encloses 363 cubic fee
of space. But abont o third of this i5 CIum
med with equipment. The astronguis are
he supplicd with an atmospherc of pure o)
men At Hve pood

The seguence of events for this histor
st s us follows,

The whoele complex lifts ofl the launchm
(e with the burning of the first stage. Nex
the second stoge burns, giving it added wilo
city. The third stage burns bricfly anu the
shuts dewn. Uhis puts the third stage and 1b
Lraft into an carth-orhit about 100 miles high
whilst orhiting the carth, s systems 3
checked out by the pstronauls. Ciroand buse
computers il culoukate the ¢xadt rrufects
required to rendesvans with the maon. T
will alsa he ahle o pet up and move aroun
their symveship inside the 12-foot tall o
cal “command module”, Among the item
contained in it are potable water, food
space-suits,  some  high - pressure OXyES
hottles. readimg muterial, more than half
dozen radivs, two Lelevision cameras, firs
aid coquipment and medicines, repait &
and inflight 1est equipment, the imertinl g
dunce cquipment and general purpose cod
putor, a telescope and sextant. and otha
selenlilic instruments.

This versatile “commund module’ sits o
tap of the “propulsion medule™. alsir calie
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“==var module™, This s a simple cyiin-
e eeny che <ame width as the “com-
| o e . fts function is to hoose all
o dmotsrre and rocketing, Irs principal
e 73 the re-startable main propulsion
e T afl purpose enpine is used Lo
SRl mC-course corrections during  the
T oead from the moon, to “deboost”
wohoe nta a circular orbit about the
s then to boost it out again and
T =2rh. One side of the propulsion
*:2 have an opening to penuit a
& space  communications  dish-
aenma b fold out and ain itself
e et

M Sn-d cmpanment will be the una

meyew Module (LEM)Y or the bee This
&k from the mother cralt in orbil
e 7o and land with two of the
&= me cunar osurlace, whilst the third
m Frans with the orbitng Apolla

ewc Many of LEEM's components wili
miiema s ioothose of the Apolln mather

Ml 3 wcil when the favourable launch-
P = reached, the thied stage fimes
T =gl the spacectaft on an cscape
s 2o the minom. Now the lunar mis-
g

W cmces the fitst saphisticated manew-
® s that the astronuuts must make
fer oaft. When the C-5 Difts off the
& Cire kennedy, the bug which will
e Sx the lunar landing. is the rear-
=mrrenent of the spacecraft, nding just
® the third staze of the launching
Fooomsoultimate mission hawever. it
® ied nose-toenose with the com-
Tacsle at the “front™ end of he
Ao the service module’s rocket pro-
west be freed for possible emergency

ache these ends, the service module
ammmeand module separate (see figure
i = of the vehicle, move off a linle
ame back so that the nose of the

command module can “dock™ with the nose
of the bug. The launching vehicles third stage
now separates and is discarded. The stage
ttself automatically fires braking rockets that
pull it aue of the astronauts” trajectory and
buck into un earth orhit where it will ultj-
mately hurn inte the earth’s atmosphere.
The bug breaks free noseto-nose with the
command madude.

The astronauts check the aitight sval be.
tween the tho eralt, open a vulve ta equalize
the pressures. and then swing open the two
hatch doors. Goe of the astronauts pully
himself along the ludder inta the hug and
switches on it navigationai and computa.
tivonal facilities. Though cramped. the By
with its hulhous windows. mives the crew-
men & fuch better view of the uriverse
then js pussible from the command muodiule,

During their trip the spacemen will en-
raunter severul Au-rards. The Van Allen
beldts* arpund the carth dppear to prosent
little danger, since the Apollo will pass
through their most intense arcas in a fairly
short time. The vastly powerful deep space
CcosmIC rays are also not greatly feured,
though they have managed to tum gray a
few hairs of men wha hove drifted to the
cdges of the curth’s atmosphere, in high alti-
tude halloons. The real problem comes after
traversing the Van Allen belts when the cruft
enters the deep spuce freeways of the parti-
cles from the salsr flares —ihe high speed
nuclel of hydrogen atoms, called protons.
They come slamming in through space in
long tongues that lick out from the bright
solar flares ovcurming near sun smwts, During
the worst flares cocurting on an average of
onee in four hundred days, the radiation
particles can penctrate heavy shiclding many
mches thick. Frantic efforts have heen go-
ing on at NASA's (National Aeronautics
and Space Admimistration)  spaee  labora-
torics L improve flare forecasting abiliey.

Then there is the problem of meteors.
biltions of then hurding through the earth-
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moon void cveryday, travelling at CnOTITS
speeds. Fortunately, almast all metears ap-
pear (o he dost—ar sand—sized particles that
at worst, can be stopped by the ingniauos
“meteor-humper” spaceship consiruction.

As the spacecralt approaches the vicinit
of the moon, nearly 65 hours later, the
rackets in the service meddnle fires a long
braking burst o cur down the  celestin
speed of the craft from 63K mph to 4000
taph, so that it can te capturcd by the
moon's prayity omd begin o circular okt
around the mowon, nearly 100 miles uburvg w5
surface.

Vaw the astronauts check  agsin the
whealth” of their ¢raft and prepares fior the
landing on the maen. Communications Tram
(e moon to the carth and back agan ro-
quire i time inlerval of two and two-thinds
seconds. s the coded messapes have 1w
travel u round trip Bounce af hall o million
sogunds.

Twer men transfer to the bug, separate 1
from the mother craft hy opening the latohees
o the docking attachment 1hat fas clamped
the two capsnles tosether, The two wrafls
then gently drift apart. The Tug is then pat
tator an clliptival orbit with the same ne ol
45 that of the mother craft but with 2 Peri-
lusie** only ten miles above the lanar sur-
fuce, This will ailow the astronauts 10 take
a fairly close look at the pre-selected fand-
ing site.

When they decide to go down 10 the
moan’s surface, the ugs rochers will ba fired
o reduce the orhitul speed and ullow the
moun's grnty to take hotd and start them
Jownwnnd, As the moon hus no atmesp
bere, parachules cannot be used 1o redoce
the spezd of the falling pue. Retra rockets
will therefore e
4 pear halt. bringing the hup down clise to
the surface where it cun hover for i minute
or nore about (Hke @ helkopter on gurth

wsed o slow i doswn w0

4z

before deviding 1 land, at almaost 2ero velo-
city.

Temperature consideralions make it neees-
sary that the landing be made during t
‘Junar might” when the landing area i 11
minaled only by carthshine.

After landing on the moon, the Lwa aste
nauts will collect rocks and samples an
cihe scientific meusarements o brng bac
1o enrth. They aill not wandar very far fruo
the barg, O asironaut will be in the craft
witjlst the ather moves dbout the lunat 0l
They will go out In fumms =0 that ©
astronaut is olways 10 the hug. At the sa
time they will keep rudio contact {via t
carthy with the mother-craft arbiting apoy

Afrer explorng, the teo men will re-ent
the bug. recheck their vehicle, and wait
a fuvaurahle tawnching periad.  They wi
lounch it with u 300{kpound thurst cngin
leaving hehind the bugs degs, tgcther wi
the laree base pod (contaimag the desce
enzine and fuel tanks) which it has used
3 luunch pad, ‘The two astronauts will gud
their craft into u curving course so as to [
tervept the wrhiting mothereraft.

When the two spageships rendezvous 2
duck. the astroniuts will transfer hack 1o
command madule to rejoin thelr third fell
spavcernan. Then they close the hatches
tween the twe oraft. A little later, with
Jhoert Rurst on their gontrol Towkets, the oo
capd and service modules drift wway it
the bug. which will be lefl orbiting the m
Apabla will then be rowketed hack to €d
with the klast fram its AWK pound ih
1-2 engine—-enough kick to put itar
dezvous trajectory with carth.

Five hours or so hefore the crait -z
e carths atmosphers, the serviee moddl
is east off. The command module will §
provided with o heat shietd, one and & fd
inches thick on the cones slightly con
botton surface. This surface fuces the bla
ing sin-thousand degree  gases. during T
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OLID-STATE
EMICONDUCTOR DEVICES
e e bl L

(The aim of this article is to enumerate
amd explain in bricf cemain effects which
have been used to practical advantage in
salid state devices, Frr details regarding con-
struction, manufacture and uses an inquisi-
tve reader can eefer to various relerences
given at the end of the articley.

Conduction in semiconductors has attract-
ed the attention of rescarch worker sinee
lung back. However the discovery of transis-
ters by Bardeen and Brattain etc. in 194
ied to 2 great spurt of activity in the semi-

Ry Shri 5. . GO

conductor field. It is the aim of the phys
ol the present day to co-relate the therr
magnetiv, electrical, optical and uther |
pertics of materials wviu the molecular .
crystal arrangement in the material |
suceess has not heen achieved but the |
cess Jed to guite o few devives.

A number af Sodid-State devices huve b
listechin table U Our of these we have chn
thase devices which wse semicanductor 1
terial.

Tuhle, [,

Some solid siate pheromenn of julecest fn cireults

Eleerrical only

A Cenduction process
1. Mormal meis]
2 Superconductoes
3. Semmiconductors
(a} Theemistoms
by Juncuion devices
{c) Hall eftegt
4. Phuta-condirctors
B, Divlectnc phenomena
1. Momuai diclecing
2. Ferro-elecinc
{a) Flegtrets
{b} Modulaters
{¢] Storage devices
C. Magnetic behaviar
T, Cunverlional maghetic metal
2. Terrtes
fal Stofrape devices
(b} Ciyrators
3. iMher pin resonance Jevices,
Masoer= gic,

ey conversion

A, Mechanical-Cleetrical
1 Tieroeclegtric effect.
2. Fleetrostricticn.
3. Magnenstriction.
4. Shain efecis,

H. Thermal-Elecireal
U.  Chroic beating
2. Themmaelectric effecis
fa) dicneratiom of Electricitg
it Heat pumping and conling

. Rudiatiom-Electrical

FRotow altaig
Eleclrolaminescence
Becombinilion  processes
Faricle bermbardment
fa) X-Rays

{h) Cathidnluminiseencu

al 5 e

f-%

Micro-ministurisntion and integrated cir-
cuit technigues have mat heen listed abave
but have made very gnod progress and the
modern day computor enpineer talks of

tahle top und throw away computors.

Lo Hall-eflecr devices:—Fip. 1 shaws .
rectangular pices of semiconductor mater;
situated in magnetic field of intensity H.

44




amrer | is made to pass threugh the spe-
ez A curent is equivalent Lo the move-
mwewr € positive churges in the dieection of
a1t is well known that positive
et menang in the dhrection of ¥ under
anllaem 2 of magnetic ticld B owill he detlect-
o dowmwards. As a result a voltage will b
dpwied between two ends of the semi-
ammita~or. The voltage is in o direction at
mght 1nwles to both ¢urrent and magnetic
Sl 1= is hnown as the Hall voltage. If
apa: zre applied on these Hall electrodes
a oot may he drawn.

ICES

€. GOYAL

1 2ae physicist
- 02 thermal,
Z: other pro-
= ecular and
=-=rial. Full
rut the pro-

T efdect js observed both in metals and
o cinctors but in semiconductons the
wmbnes may be many millivalls whersus in
s 5 N Vel rnge

= have heen
nave chosen
ductor ma-

T Hall voltaze developed s propuer

w the fuctar and the proportioni-

B -ostant s known as Hall constant. HaN
wmr- s inversely proportional 1o electron
am—rtion in semiconductor  {with cer-
S ccToxtmations].

B meier - Since Hull voltage s pro-
! Lo intensily of magnetic licld if the
e s held constant we can meusure the
e iy and Aux-density by mousuring
o oifzze developed. An amlifier bs wicd ta
e the voltuge level for measurenwnt.
M —eoared 1o u fus-meter and search endl
a1t 1his methed is more convenien!
wezsure flux density in air gaps of per-
e magnets and machines.

B Clpoon meter:—A magnetic ring is
o mowenid the .o, bus hars. In the oir
o the muenetic nme o Hall speciomer
i, The Hall wvoltage developed will
proportional to H which in tum (s pro-
o] 1o the amount of direcl current
w 0 the bus hurs. At present such a
ment without contection of aimme-
o Sws-bars is impessible an direet cor-
On alternating currents o current trans.

puiors.

] shows a
or muterial
ensity H. A

45

former can be used. This device fulfils a long
felt ned. fsee Figo 2).

Power weter'—IF the load current ix
passed through the Hall specimen and the
load voltage uscd o produce a proportional
nagnetic ficld intensity, the Hall valtage de-
veloped will he proportional Lo product of
Irad voltage ond load current i.e. power
Such a power meter can work from aw fre-
yuencies Lo very  high frequencies which
is nut possible for other types of power
mensuring devices.

Other passible upplications of Hull-effect
are compass needle, multiplicr for compu-
tors, madulatar with suppeessed carpicr. am-
plifier. moetar-torque measuring device, fre-
gueney spectrum analyscd, gyrator ete.

Aagneioresistunce;- 1 the Tlall elec-
trades are short circuited the resulting cur-
rent will be at dght angles Lo the imitial cur.
rent T oand this current will set up its own
Hall-voltane. This voltuge will oppose the
Auw of current b Thus by short circuiting
the Hail clectrades the resistance to fAow of
current. T increases. This increase in resis-
tanee depends on the flux density. A typical
relation hetween H and R, the chapge in
resistapee is shown in Trg, 3.

Thus a potentiometer having no contacts
can be constructed the ameunt of resistance
heing changed by changing the flux donsity.

la fact any mevement of the specimen
described abave in @ non-uniform magnetic
ficld will result n a changing resistance.
This can ke therefore used as a displace-
ment gange and micrephone pick-up as well

2. Senconductor  Photo-devices: —The
phenomena of photo-emission from wuthades
is gquite well-known to the reader however it
daes not strivtly rely on semiconducting na-
turc of cathode, There are three other tynes
of devices fa) photoconductive (b phot-
valtaic and (o} photoclectramapgnetic.

All these devices penerate charge-carricrs
when an encrgy more than threshold energy




s imparted to produce electron-hole pair.
The subsequent movement of the carriers
depend on the operation of the device.

{a) Photoconductive: —If light falls on o
scnstteve surface it gives rise (o peneration of
new electron-hele puirs. Depending on (e
energy in light quants therefore, the con-
ductivity of the surface increases, Very sen.
sitive visible radiation detectors have heen
prepared using cadmium sulphide coatine.
Infra-red photoconductors are widely avuil-
able.

(b)Y Phowwvoltuic  deviee: —1he chorpe
carriers produced by jncident radiation reach
the junclion by diffusion and are extracted
by the local clectrostatic teld to conduct
currentg,

The photovultaie devive produces a cur-
rent which increases with the intenstty  of
incendent radiation.  Generally the autput
terminals are nearky short cireuited. The re.
sulting current, which is af the order of
microamperes increases with incident lighr.

Phatovoltaic vells are widely used in light-
mwters for phatography. Reference mity te
made to Fig, 4 for tvpical circuit and cha-
racteriskics,

fo) fhato-electronupnetic sifecr: It s o
recently discovered principle used to advan-
tage in photocells, The incident radiation
produces a current of electrons and hale.
from front to back {see Fig. 51, if o Hagnetiv
ficld ix applied perpendivular to the plane of
paper as shown hy cross on the dingram,
the pusitive and negative charpes are defli-
ed in opposite ways. Thus o voltage dif-
ference is produced between the two ends
of the semiconductor, I'n the present case
the left hand side will he positive.

The advantage of this devicee is that it re-
quites no supply, cusy to manufacture and
more sensitive as compared o photecondug-
tive devices,

Other devices which depend un photoeled-
tric action are photetransistor and phuto-

diodes and it will be prosumed that the rea-

der is quile familiar with these devices in
dirdails.

A Mechanical-electrical comvarsion
tlevires

tar Picroelectric deviges:  Certain or-
shils when under compression or tension pro-
duce clectric charges at their faces the
amaunt of charaes produced depend on the
amauel of elastic defarmarion. The piEzo-
siectric properties cun be expHained hy the
presence ol clectrie dipodes situated in de-
tnite crvstillegraphic dicections. In case of
rempression the dipoles approach each other
aml their total electric moment changes
whtich gives rise 1o charees an the surface
v rystal. Under tension the charges on the
fives reverse their signs.

h) Electrostrctivn:-- It s a properts
setiplementary t pieroclectricity and takes
place in the crystal producing pieroclectr-
cits. When o potential difference is applicd
Petween the faves of a pievoelectric crystal
COMPTeSsen of tensdon s produced o the
Lrasal.

Thus what sahes pluve in a erystal js con.
version of elastic enerey in electric energ
and vice versa, the effiviency of conversion
heing Clusg to I, since 0o irreversible
precesscs are involved. IF a crystal is impar-
edd ismall amount of energy it will vibrate
wl it natural frequency of vibrution,  An
ewvitatian at this frequencs or ite harmonic
wHprowduce reonaiee with vigorous vibe-
tiving of the ey stal,

The {freguency of vibration of piczoelec-
tri. verastuls Falt in the ultrasonic range and
isoamzingly constint, With normal tempera-
ture sariitions o freguency deviation oo one
port 1 ten parts inoa million js oktainahle.

These veystals are used in wltrasonic oscil-
lieors and  detecting devices,  Tltrasonic
vnergs  his heen recently used for guick
vivaning of metal purts. washing crack -detee
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tion, depth mcasurement by sonar beams,
dizgnestic uses in medica) therapy ete, apd

one may expect crystals in associated cquip-
mient.

These are atso used in rudio transmilter.
ani precision clocks and HmEng network s
and stundards. Ficroelectrc orwstals can ke
used in displacement ek nps us we|),

(o) Magnetastriction

M case of Mg
netic materials il the Aux

wEsociabed with the
material changes compression or tension s
produced in the material, Magnetastrictiog
15 observed in cores of g tramsformer under
narmal operating conditions.

4. Fhennoelectrie eftects

tad Sceback offect and thermocoupics
T H821 Sechack noticed that a closed vir-
cult mide up of two dissimilar metils pro-
doces current if the two junctions of the djs-
sirlie mietals are at different temperatores,
M the temperatere differope: betwaen the
hot and the cold junction s incrensed the
current incresses

Thus Beat enerpy canverts iteell int., clew-
tric energy, however the efficiency of con-
version never excoeded (0.57) i cuse of
functions af meeals! This je hecunse uy dif-
ference of tempernture increases.  hout
directly condicted from bt to cold june-
ton mictals heina rocd conductors nf heay.
Yhe effect was therelore sed for m=usyre-
ment and control of temperiture rather than
fiv direct canversion of fuel CRETER into oles-
e enerey withour intermediate conversion
o mechanical energy [oe. withott nsing hei-
kers. eurhines, engines and LEnerabrs oty

1%

With semiconductor junctions it seems
possible to vhrain elliciency of 7 to 877 . Con-
sidering the overai! efliciency of 4 to 1oy

oof
Iocomotive steam cugines o i,

o7 stu-
tonary steam engings this seems fairty Close

_'h_______

technical possibility which will o
new age for semiconduciors

AL present however, this mcthod has be
utilised For spjar hatterics where the o
for space vehictes s required for transmi
sion of lelescommunication signals and o
trol signals ete. Experimental stlar sets fo
radia have alsn heeg produced.

pen up

{0 Thermoclectr refrigeration or Pel
ter's eifect - Pellier i 1834 observed tha
00 current is passud fram external soure
function of issimilar mwtals hear
either produced or sksorhed at
In 1938 Lenr ar 5t
anexperiment and pl

on the junction of twa metals and frose o
by passing current. The heat produced i
the provess i Praparctional to the curren

and the ahsele iemperature of the ju
Lions,

ino4

the junctiv

Petersherg conducted
aced a drop of wat

The current thar arises due to Sech
effect due o this heting or cooling in cnsg
of two juncticns of dissimilar metals will
such is o aid the Peltier effect.
pewctical semiconductors
obtzinghle where

Eilw

Thus j
woconling unil 3
one enlorks egquivalent el
e crersy is reguired to remove two calorieg
al heat from Lhe enld Junction. Trinls am
being made sa that the performance can
tmprowed

Thermoelectric refriperators am
already in use in U5 8 R, Practical rofn
ferutors consist of a proup of eneling junc
tien elements arranped in o suitable forma
ton With larce amount of semicanducto
material wt cheap cost Peing avoifalile s
refrigerators will he much cheaper as com
pared to present day refrigeratars und fur

ther will nut have any puwing parts and s
cial cooling Qujd.

Bue to limited space other devices list
m the tahle s not Peing described in th
article. Reports rearding fmecroniniaturisa
ton are available even
juurtals,

i non-technics
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B e and  solid-state devices
™ = lightweight. absence of

s = ascowctale clevices
e Cheir superinrity o meEny
mmraracaihon and electronic figldd

= TEES sensitiviiy and almost in-
W wr =g o be the order of Tulure
e, ecEnology and possihility of
im0 high power devices us-
speereecn of encrey. ike traction,
BB pUmw T peneTaliom are under

have

as compared to vacuun and gas devices and
use of such devices in mstrumentation is on
merease at such a tremendous rate that their
knowledee is indispensable for anvy modern
day engtneer.

Referenees:

. “Futuere circuit aspects of solid-state
plienomena’ by Edward W, Haraold
Proceedings of | R _E_ 1957,

20 “Hemiconductor techmdugy ™ edited by

G K LUT. CONN, Butlerworth scieatific

publivutions, London, 1960

“A country 15 strenythened not by great men

with small views hut small men with preat

views,

49
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NGINEERS! here  ure some  novel
E experiments for you, These experi-

mnts reguire some hnowledge of elec-
tricity und electrical components but, 1 am
sure, the Flectrical Dogloeers are nat the
unly one who possess this knowledge, You
alf ¢an do this.

Faperiment |
Furnisty w Pransistor Kodio Into an
A earplifier
You can turn vour fronsistor radio inge
un amplhfier in which if you speak, vou hear
your voree amplified.

By HARCHARAN SINGH, B.Ii. {Me

ior this, you require a small speaker :
all anput transformer. Speaker can be |
from uny ald transistor radio and the in
trunsformer  Juwsed for  transistor  radi
from any shop for about Hs 2702

Open out the back cover af your ra
and look for the volume control. Yoo
see o disc type volume contral, o se
other type. This wolume control will b
five terminals. Sec the figure below, ]
transformer will have two wires on one s
und three on the other, Remember that o
widddle wire an the three wire side is oot
he connected anvwhere,

X
DisL vOLLME CONTREDL

» L
[

INPUT TRAMS FORHMER

Fig. 1.

Cennect the transformer ta the volume control of vour rudio s shawn below

e

s | Iﬁ |

SPEAX
+— HERE

r]

3 oo
SPEAKER

FlG. 2.




. 2B (Mech)

xaker and
-z he had
-== the inpur
LT radios)

T . oUT radio
You wilt
'onr sope
1owill hawe
i, The
nouane Side
that the
T 5 ot ko

A connect the speaker to the transfoe-
e o5 shown, Pui the rdio “ON" and turn
e wolume to full, Speak in the speaker
=it nave comnected. You will hear your
= much amplilied in the radie.

Fxperiment 2
< nine Huhhi

H2rz s 4 rabbit who will jumip Loy
e lake some soft dron wires, W
e Wwin ol puper an ewch wiee, Pui ol
T wires tesether and on this rod™ of
wTTE put another stozle turn of the poper.
1o an insulated wire, wind @ coil fownd
A rod, oo half of the lenelh of the o,
Tz 2 JM) vl 24 ovall sl o truns-
wr=er und conneet the secondary of 1hiy o

the coil. Fix a mains plug to the primary
[eads.

Buy o small, light, plastic rebhit Make
A thraugh hale in this so that it fts locsely
on the upper dlf uf the rod, Adhere an
aluiminium ring at the bottom of this toy
sanie wdhesive. Slip the assembly on w the
rinl To will rest on the col. Put the mains
plug o 2300 volt supply socket. The rabit
ifeeling the shock) will fly awav. If he o
sapned at the end of the rod, he will cone
vack o bis oseat agsin bur stitl shock beinge
there will aguin jump, Tabke care that he
eesn’t peerce through vour roam’™s ool

The stronger the current in the secondars
thw moee will ke the jump,

STop
PLATE

b ToOy

il AL MU

| *"i-f‘.n-‘" RIM




Experiment 3
Transisior Awiplifier for Record FPluver
The audwy amplitier described in another
urticle in this maguzine, or the one descnib-
ed at the bepinning of this article can e

3. A bar magnet got from an old pair
head phones or else,
4. Iosulated wire ete,

Wind twa coils on o form of cord-boa
or thick paper with the tnsuladed wire. O

used with o record plaser. 1F sour record
player works on o radie, and if you do oot
have u sound hox, this amplitier will help
vou ioocase your rudio s our of order.

The only thing you liave to do s 1o ke
i long sewing-needle with very fine paint:
fixing this needle to the vibrating diaphragm
of the input speaker by nmicans of ndhestve
tapes, 5o that the needle is projecting a litle
from the edpe of the speuker and to work
this speaker ax a sound-box. A very gl
vedume s obtained at the output speaker,

Fxperiment 4
Criiving M. O € Cader
Here is another interesting experinem b
which you can prepure o vaung cader al-
ways saluting his officer

The cadet will salute only if you provide
the following thines for him.

I. One trunsistor O 71 (2 §13 75
Z00A torch eell 15 wolts

B TPEARER
Il e PR G H
REEILE |/ -~
| "] - -_—
! ANPLIFIER _
! S —
T
RECORY e
SUT PUT
i o sPE AKER
|
FlG 4,

el ehiould have 2000 turns and 1 resisloncs
rf 300 ohms while the aother of 600 tom
with a resistance of 90 ohs, These valus
by oo mweans are crittcal and may be alle
a httle fuctuation on cilther side {2 1o
ohmst, The 504 ohms winding is basg-cm
mitter winding while the second winding i
emitter eurth winding, C is the ol M
the magnct, T the transistor and 5 the ol

Boed Bois resting on dwo smooth thidg
wires. Fis a fiame of light aluminivm win
vor of any other light material, which
rigidly conaected to the rod B which also #
very light. The bar magnet MN i fixed
the Jower end of the frame Fo This end
the frume is of un ure shape. Bar magoe
russes thraugh the former om which coil s
wundd.

Finusb the ctreuit as shewn Swarch an o
circuit. Grive a Dittle push to the frame. T
frume will start ascillating and  with  the
frame will tecillute the pxd B, Connect the
shoulder pivoted arm of the N.C.C. [adeg




= As the rod osvillates, the cadet
mmmee ind will go on suluting until fus
-2 cthe el is exhausted.

p e mieresting toys may beo pre-

2 3 oeld pair of

Y card-hoard
o4 wire, {me

y
T

pared from this.

(Note; If you canoot do, wet the coil
wound by an electrician)

. b

Fa pesastanee
-f RN turns
These vilues
. be ullowd
ede (2 o 8
5 hnse-em-
=3 winding is
e oenil, MN
!5 the cuil

sooath thick
LTI e

eal, which 1§

ahivh alse is
M 15 lixed m
This end of

Bur miagnet

=hich coil s

FtG. 5
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EANTD I"URONIT BE. (Elec.) Student B.E. (Meoch)

The other duy I, [3.5, Kothan, Chair-
man, Univ. Grunts Commizssion told in bis
specch an ‘Man, Atom und Clulaxies:® @ .
Science is advancing at such a poce thar o
graduate is almwost obsolezzent on the duy of
eriduation, a research papor is out of date
on the day of its publivation and baported
research equipment is ofien ot ol fashion
by the time it praduced. .7

Due to this ever mounting fear of ohso-
leseence o firmin U5 AL las introduced o
strikingly povel programme.

On the hasis of the ecstimates that ahout
one half of what a grafuoate kaows wibl be
uhsolete within ten yors, the Westinghouse
Eleetric Corparation o 1 54 has come up
with progruminie to heep its cnginecrs up-tn-
date on the current weienve and its applica-
Hon tr cngincering.

The men at the top lesel think that, -
cording to ghove cstinates, in 1976, holf of
what an enginger musd know o perform
eflectively is not avaibahle to hin today.

The enginecrs at management kvel who
supcrvise upte MM cngineers and are eri-
duvate cngineers Ihemselves, Luke part in a
four-weeh  progremme designed o up-date
their educational background,

*

Objectives of the programme are to
tourape self-ecducation in new-liclds by p
viding understunding  and  familiarizatig
with new  concepts und developments;
chwvaniee application of  modern teche
guess o rovade raprort between nianag
ment dnd the mew and soung prolessiona
e steengthen the munagers ability 10 evab
wle new ddeas wnd proposals; and to sha
miamapers why staff aembers shoald be e
veuraged o Jook inby uprelated fields fa
solulbens o engineering problems.

Yol another report (NPC report o, 4
“"Rule of Tndustrial Engineering in Prodog
ey osavs U The American econoemy
sl that Business and  hdustry operate
i highly competitive market; unless tha
tv it continuous search for impravoments
mutheds resultinge in reduction in cost, the
vanool survive . Fvery year, Lhousun
oFeampanies po hunkrupt aoly beeause (h
ver nal heep abreast of the echnolopical p
grese and aenagement technigues,”

In next 20 vears, the man will go to mo
and come back. Noelear power will be s
for every thing big or small. The worl
will chiunge bevemd cecomnition. But it is
surprise if our lodian Unjversities  rema
unvhanged and tug far behind the advano
ment inoevery Held of sownee gnd Techn
lovgrse
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HE requirements of molern  power
sation s tremendously  higger than
that requiccd by the Ldisanl  provser
giants of the 1880°s. It was predicted in 1956
ear 3 umit of SU0 mw would o achiened by
ey Actually this had ocearred Two s
werore the schedule. Successful apenting vi-
peenee will indicate that the boilers in
modern indusiey will reguire o genenie

TRkt I, af steam per hwour T sipply 2
Mew  unit operating at 350 il aend
BIS T with double rehueat at 130 b, The

in-

gusent SO mw turbine size o well
oexse to 100 mn. The mendern shaum
gemc:tiom plunt mut therelore operate af
Bagh prescurg wind high tomperature st
Qperiung  prossures uave ereased Tram
W i 1o abhave 1000 psl wilh the standird
o peocraliy aceepted i ub 2ALED g
ar e turhinc throvle i.c
e wrth lhe critical pressuts
Eaguz sep 15 o g ahove it,

than the criticnl  pressare Tl
e a5 sub-criticitl o1 SUPET eritiyn) pres-
I* can he noted that inoan enthalpy
m. the suturuted watet hoc aned sutl-
ot o
|-

we ame face 1o
andd the nest
The pressurns
b

d steam line meet at the crivical
-mately 3306 sl angd TUST Y
oF steum ahove crtivul pressure will
Fawhly to the comeusion that Cndves-
woilers are not suituble. A hoiler ©f

through type 15 required.

throuch Boilers:—

O throuph s generaloes should be-
more DUMErous since they have advan-
s m lower weight control of - steam

By K. D. DESA! 1, E. (Mecl)

temperatures over full load range. possitabity
of variahle prossure and temperature aperi-
Gon, On the other hand their selection aver
the more conventional types of boflers in-
watves cvanomie considenwion of ToYuIrG-
ents Tor nore seositive conteod cynipment.
FrenleT pump RIWET. high purity foed water.
mvare condensate storage and the nevessity
for o hypass line heat exchanger system.

The important factors in correct  design
af oneg thrangh generatars for supereritical
ot sub-critical pressure are!

(a) Provision for freguent collecting,
pasing  And  redistribution of  fuid
slong the complete flaw path from
inlet v ouklet.

(b} Low furnace heat-absorption rates
apd uniform heat distobution 1o floid
circuits.

Final cvaporalian of COMyCrsion Fone
in  low  pas  lemperdiure

fl
jeated
«oetions.

{ ircufarion -

High purity of foed water is a requirement
o atl onee through botlers. This can be
catisfied by an additional water treatment
with provisien for fileration  and

[Hant

Jemincralization of some portion of the con-
densate.  Basically there are tWO types of
circulation.

{1 aloral circulation {b) Controfled
cirgulation.
In o notral cicealation foiler feed water

is pumped through the cconomizer inte the



boiler drum, the addition of heal causes boil-
ing and the decreased density of the hoiline
nuxture creales circblation. The mixture of
steam and water returns to the drem., Steam
is separated from water and forced through
the superheater to the vutler of the unit. A<
the circelation here depends on the dif-
ference in density between steam and water,
the methed is not much wseful far hich pres.
sure steam. An answer is provided by the
controlled  cirenlation  where  circulating
pumps are provided to prodoce positive cir
culation independant of the heat absarption
or relative density of steam and water mis-
tures, Controlled circelation can he of con.
siderable advantage in establishing positive
Aow thoough all fumsce and hoiler tuhes
prior to firing the woit. Controlled circals-
tion also makes possible the uniform heat-
ing and cooling of the thick walled hewwy
drums in these larpe high pressure  umits
which are so important in hoth normal and
ernergency starting amd shut down, The use
of stmall diameter relutively thin wull tubes
ts & natural development in the use of farced
circulation.

Medei-fuel Design: —

Areas of high fuel cost usually have more
than one fucl which can he evonomically
justifieed. Designs are now available whicl
minimize this additional investment and pro-
vided for the cfficient use of 4 vuriety
fucls with nu expensive alternations when
changing rom one fuel to unother, In these,
the samc furnace performance is available
with different fucls and consequently the
see range of steam temperalure control s
possible withaut costly aoxiliary cquipment.
The designer’s problem when designing for
two or more fuels begin with the furnace,
continue with the superbeater and reheater
and on through the unit to the air Beater
gas discharge.

Furmaee:—

The Furnuce requires sefficient cooling to

reduce the Furnace exit gases well helow the
ash softening lemperature. The increase in
steaim temperatures to i000°F.-1050°F. and
even higher locuses attenlion eon the varta-
tion in tube-metul temperatures across the
width of u furnace. If the metsl is to heve
4 long kife this variation must be kent ta
an absolute minitoum and the methods of
firing nust produce a uniform was distribe-
tion. The problem is more pronounved as
the capacity of the units increase and the
Furnace become wide requiring close utien-
ties 1o the average.

One satisfactory solution is the use of
water cooled plitens within the furnace sec-
tem. These platens are formed by rows o
tunpent tohes spread across the upper fue
nice o form o number of passages which
vitp e variously disposed 1o suit the desigm
reguirements. ‘The locution is ahove the zope
of active hurning so there is nu interferance
with combustion.  The platens ulso ahsorh
heat at interval across the furnace hetween
the wails, thus redocing the a2mount of o
temprrature varations and the possibility of
sligping superheater (ohe metal, lenipera-
lure measurcments with this type of cap-
struction range from 1035 to I0S0-F. with
100071 dimal  temperatures wide
furnuees,

CYen  in

Furnace volume is important in providing
sufficient <pace for flame development and
campletion of combustion. [ is also impor-
tant in providing the necessary time for the
wuter cooled surface 10 cool the gases be-
fore the Turngce exit. The designer whem
confronted with two or more fuels most da-
sipn a furnace for the one requiring a greater
v lume,

It is essential 1o design the superheating
surface for approximately the same tempees-
lure range with 3l available fuels. This pro-
blem is simplitied by the wse of intermediae
radiant surface in the form of a platen su-
perheater in the furnace, The superheater
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siface is disposed s radiant platens widely
sgaed across Lhe width and water cooled
peetens are wsed in the upper fumace.
Her Hecovery:—

The design of heat recovery ecyuipment
gmricularly the air heaters requires special
e where two fuels are available, The hich
emr fuel makes low oI heater exist lenipera-
wres mandatary but the heater surface must
B protectcd against  corrasion espeoially
dme resuliing from attack by sulfur com-
s [F ci] with sulfur as high as 370 s
Waed larger amounts of air reciecalation
weopring larger fans, larger heating coils or
gumi=h 2 combination of both will he e
ey
o ivion:

As the demand of high pressure and high
mwryeniure steam increases o the neidern
ammbroirizs, it 3w cssential that there must be
mlecnaie circulation., careful selection of
smpesheater and rehenter metals, atd  wide
e It is also necessary that interesting
s e taken towirds the achievement ol
catic data-colleetion  swystem ot con-
@z the hupe plant with high pressure
rmperature. In hoilers operatiog at or
catical pressure practicaliy all of the
cace  inke steam.

nafer changes  af

1herefore feed water suppiied sheuld be ul-
trapure otherwise any salid disolved in the
water will deposit out on the wwhe surfaces,
As the industrist developnient im India hes
taken place since lust 3 to 11 vears only,
the country has nat yet teached the stage For
the demand of a power plant with very hizh
pressure. CBenson”™ and “la Monte™ boilers
are quite sufficient ta supply the country’s
pesent duy demand of about 1000 psi but it
vannat be neglected that the rupid industrial
development will one day or the other will
demand the high pressure  skeam  power
plants,

Feferences —

. “Power™ wol, 8, Scprember 1954 pp.
73-80. W_H. Kowand “Dxvelopment of
supercritical pressure stgam genetator.”

2. Mechunicul [ngincering November 1958

vol, 80 p. T2

Mechanival Frgineering Janoary 1958

vol. &) p. 51

4. Asme Paper Moo 58-53A-17E. Daman,
11. Philips. J. ¥ail & 8. Ling. "Operat-
inr results of un gxperimental super-
eritical steam generator.”

5. “Steam Power Plant” hy Charles Donald
Swift MaeCiraw Hill Publicution.
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Ok AT THESE PENALTIVY:

ar voltage shortens chectronic tube
S0

P
fr by

o

25 ower woltuge nuly be burning out in.
mkescont-lamps after 700 haurs instead
o€ ! hours ar miaking motars fail after
# sgars instead of 15 years,

aperheating
tempera-
This peo-
hater e dinte
3 platen su-
supcrheater

J 15 under voltupe may destroy thyra-
tron fubes (unless protected) in & mat-
ter of minutes!

Better analyse ong by one, the cffects
of wrone voltages on different equipments
or devives. below, alongwith some typical
examples  considering some of them in
paricular.



(OFF NORMAL VOLTAGE AND PRODUCTIVITY _

Gy K. A, PUROHIT, B.E., (Flect.) Student, BE., {Mach.)

Perhaps you have ot given a thought e
the hidden costs of off normal voltage which
show up all aver the plant—in ke produe-
Lvity, poor quality and down-tune.

Here are the facts. . ... for you. ..., for
cvery Engineer:

(1) MOTGRS: Sguirrel-cape, woungd ro-
tar, synchranoms, special purpese i three-
phase designs: fractivnad hp. special purposs
in single phase-designs.

{2y The Ffeor: tongue
running toryue varics a3 the square of the
voltage. Low valtage increases starting time:
aver voltage increases slurting shock.

Starting

(1) Ar 10 underveltage -—a  syuirred
cage motor has 197 less totque available
tor starting and overlonds. Motor ruos 7
deprer  hotter [Hlutistics show that elec-
trical cquipment running L0, hotter thun
the normal hus its insulation Iife reduced by

Y.

At Mt overveftage:  Surplus torgue
may overstress the shafts, pears, or equip-
ment. Starting coutrent is up §2°;, power fac-
tor 57, and mMOtOT noiss INCrcascs.

RECTIMIER  [OABS:. Flootroptaters,
hattery charuers, static doe. supplivs for
cruoes, drives, roolifiet are, stud welders.

The §ftect: Reocliler our put voltage
falls at slizhtly sreater rate oo input suol-
tage, rises slightly faster. Eixcess wvoltage
overstresses mclullic rectifers.

Ar 1 pndereltave: Plating tate drops
10 ta 20°; ¢ hattery changing rate falls 15 to
257 ; maghetic chuck holding pawer, 1907

Ar I overveltage:  Metallic rectihigrs

stand 507, less transient surze than witk
normal valtige.

MAGNETIC DEVICEY: Sulenoids for
clamping,  ejecting:  magnelic  clutches.
brukes; soleneid valves, motor starter oon-
tractors;, d.o. relays,

The fjfect: Mugnetic  field  strength
varies as the syuare of the voltage, On sen-
aus avervoltase, iran-cores salurate, current
amd subscquent beating) Inerease drasti-
cully.

At 00 nndercoliaee: Solenods may
tahe moch longer 10 open a valve, gject &
part. or close a relay or starter,  Holding
power is s reduced that vibrations or a
minor dip will drop out contactors.

At d; ewervelrrwe:  Wear and distor-
ton of solensids is substuntinlly great.

LIGHTING  FQUIPMENT . All types
ol Aourscent, incandescenl, METCUCy -vaomr
lighting, infra-red lamps: gas lamps for
photo-etching or reproduction; hallasts star-
rors, amd capacitors for Auarescent, mercury
vapour, and special purpose lamps,

the  Fffeer: Incandescent  lamp  YifE
changes as “f23.0 power of the voltage: hizhi
culput as 3 pawer’, light output pd
hwhr s the “f.8 pawer’. OfF woltage shifn
heating abilities of infra-red sources, coloar
mztching charetersties of incandescents.

Ar H 0 undervalaes:  You need 307
more incandescent luminaires o provide nos
mal light. 157 more fluarscent unils. Ewe
scnsitivily  to flicker  [epused by cyohg
changes in supply voltage! is greatly inere2
ed.

Ar TN overveltage:  Tneandesced
lamps must be replaced 'two and a fa



w3 often. Ballasts for fluareseent, mer-
wwapour and special purpose lamps are
dmmgereisly close b maximum safe operat-
simy t-mperature. Infra-red produce 2007
beat - cnauzh o scorch some surfaces.

i.lﬂ-y

3 E. (Mech.)

ELFCTRONN FEQUIPMENT: LUltra-
cleaners: photocell  and  prosimiey
i paging and inlercom systems. in-
e and  dielectric hesters;  electroniv
~ of all twvpes, two way radio:r Righ
e COUNLETS, X-ray cquipmentl; compil-
aCurity systems.

== han with

~ #noids for
w  clutches,
Larler gimne-

s sirenglh
s (Io seTi-

arzte. Curreni
mc-zase  drasti-

Fwr Eriece:  blooiron cnussion in helh
o and misefilled tubes is very sensitive
ity chianges. Tube life falls off guickly
sedage shifts more than 2 e 770 from
Output  cepabilily  of
By rpprosinndely as the squeare of the
Some clecironic cquipment s
e 1o valluge Toctuwations  thit rego-
kas o he bailt-in. However, built-in
Bors may nel handle excessive woltage
s [rps may cause counters or controls
wmdun tion.

vl orrs

Jirnoids  may
alve, cject a
mer. Holding
ETations or 3
013,

and distre-

Iy wreat.
All types & D qrdervolioves Tharatran fubes
CHTY-YD pOUr e protecied) may he destoonoed within
lamps for ber of mines. ['llrasonic cleaners and

ballasts star-
Lenl, mercury-

ewy heaters output is off 2047 or more
A P elervolteee: Cathode-ray tubey
as, & about 2500 normal kfe. Precrsion con-
amer rowesses 15 jeapardised. Tartures
woltage: light bess., capacitors, resistors, amplifiers, and
outpul  per 2l sasteris will eause dawntime severa!
voltage shifts & often.
pUrces, calour-
cindescents,
oy need 07,
& provide nor-
ot units.  Lve
sl by oyclic
pratly increas

lamp  Iifr

WELD NG FOUIPAMENT Stoply
resistance, spot flash, sun seam, stod,
Cwy znd hott welclers.

EZect: Current in welding circuit
& the square af the veltags. Yol
porardize weld guality eontrol gp-
|pensive cootrol s installed.

Tncandescent
o and o half

M andervoltane: The weld apera-
w kogthen weld-time cyele by 2047

Otherwise weld will be under heated.

A Ji overvedraze: 207
is produced {even mere, when welder s
cold at start of shift).

PORTARLE Texdi s Dnlls; erindars.
mlishers. saws, nmpuet wrenches, sanders
pipe threadees, shecars,

excrss heal

The FEflect: Torque and speed of ['ni-
versal maotors vary aprox, as the soliage
inrensing prossure la offset the spesd loss

raises cuerent. causing more veltage drop

Ar I, overveltage:  Bearing life ks re-
duced: cewess speed  may burn workprece
surfuces,

KESISTANCE HEAFING: Stnp. -
diant. or immersion heaters. soldering irons
and pots: hest-treating furnaces; haking.,
enamelling und drving ovens

The Eiecr: Available head vangs a5 the
syuare of the voltase. Unclervolluge causes
leng warni-up times, slowe prodoction. Over-
valtuge may domagpe heater or product.

A b pedervadrace s Fordoces (relts
ulr and heat-treatioet will like 5 Dours in-
stead of 4 hoars, thus caosing an overzll boss
of plant out-put by 2577 an o prodiction
line,

¢ 10T omervodiaee: Heater clements
deterdortte from excessive vxidation reeard-
less af thermastatic control.

IMSTRIBUTION FOTAPMENT . Lizht-
ing, power transformers: power Sactor oor-
wakion capacitors. instrument:; cahles.

The  Fifers: Traosfuorowr losses
tuswally 24 hours a day) increase as approx.
the sgquare of the vollage, 05 do the losses
in controls.

VAT

A B wndervedtage: A 25 Lval capa-

vitor s only supplving 20 kva. of varrection.

ARt everviftuge: The runming cost




of power transformer due to increased idling
losses increases.

Now you must be thinking—What are the
canses of such departures from the normal?
How to locate them?  And of course, its
remedy?  Well, here are some  guidelines
{merely goidelines: no details, for. space
does nat permit),

It t5 physically impossible to maintain per-
fert voltage at all points in a plant system.
In a typical plant. power may enter ae 22 kv,
or 11 kv, fed to one or more sohstation
transformers which transform the woltage
ta, sav, 460 V. to feed bus duct or cable
feeders. Some of these feeders supply smal-
ler transformers that provide power ar 110V
or 220 V o contrals. Any load on the ays-
tem drops the voltages everywhere alons the
citeuit, Under full toad, assuming fncoming
voltage steady {which it may oot be} po-
mary feeder loses 295, load center trans-
former accounts for 377, the bus duct feeder
277, angd the branch circoit transformer zod
conductors another 377 That s a wwlal of
107, Thus, eyuipment using power at the
end of the bus gets only 93 volts out of every
10} supgqlied, and the branch circuit end T,

Llectrical equipment, awcording to stan-
dard specitications, are capected to operate
al uny supply voltage within plus or minus
5% of rating. Actually you can operate most
rlant equipment aver a wide range of input
voltage, But you do «o ut the sacrifice of
either life, economy. or aptimum perfor-
mance, or all three together. So, above varia-
tion is not as bad as it sounds because equip-
ment is designed to operate at branch ¢ir-
cuit voltapes. Hawever, if circuits are hadly
designed. overloaded, or operating at very
fight loads, equipment voltage may be 107
or even 207 off normal voltage levels,

WVaoltage losses are cawsed by the resistance
of the conductors plos their reactance ta the
flow of alteroating ¢urrents. Reducing the
carrent or the length of condoctor, increas-

ing conductors size will cut resistance val-
tage drop. Reactance valtage drop is reduced
by shortening conductors, raising load power
factor, envlosing conductors in non-magme-
tic canduit or docts.

We can have excessive valtage drop in
any circuit in the plant without conductor
heating, Hiph conductor reactance. or long
vircuils, or poor power factor causes voltape
at the load end to sag even though the con-
ductars are carrying mugh less than their
normal rating. They may oot even  feed
WAr].

TYPFS OF ABNORMAL VOLTAGE
The problems can be divided into three
types—chronic, sag, amd dips.  Each may
require a different cure, The existence of one
condition can accentuate another.

Chronic of voltage crists where voltage is
abnormal eontinwally ar over Iong periods
of time. Usually the voltage is too low, bt
chronic high voltape can be a problem. This
i sometimes easier to cure for instance.,
by chanping the transformer taps or power
company may be approsched to make the
neceled changes in their svstem.

Voltape saps are the most common of all
olf-normal voltage conditions, They can o
ginate within any part of the plant syster
or may be inherrent in the incoming powerd
There maoy be a long term overvoltape tha
a sap, The magnitude of the abnormality.
its duration, and the harm it does vary wid
I¥. And so must the measures we take
core it. Correclive methods may vary fro
simple rearrangement in load schedules t
automatic voltage regulators in critical fes
ders.

Voltare dips are annoying (frequen
tronhletome) draps in voltape that ma
lust from few cyveles to several seconds. The
areg caused by switching or other {ranstens
in the systems. Or by heavy short time
overloads within the plants such as acros
the-line starting of large motors or arg fop
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=aces, or shortcircuit in ong part of the
plant system. Dips may be impossinle or 100
expensive to eliminate, and the only answer
» to isolate the cquipment sensitive to ik

The cxistence of any one of these will -
rase the effect of either of the other. For
mstance, if voltage at plant entrancc Of on
amy particular feeder s chronically’ &%
bw_ sags during motors starting will ke
preater porcentwise. and will take longer.
Yoo, the margin for drop-out of mercury-
vapeur lighting or holding solenutds wonild
2 reduced, (a dip of a few porcent aay
sume malfuncioning). Clearine up chronic
e voltage wray shift plant-caused verltase
mr or dip problemy from the sevious level
w a point where they are only ininor arine-
WAL

Seych for the prohlem

Siring up the problems usualy requires
a study of voitage readings throughaur the
plact. Recording instruments are invaluable
far anv survey. Repardless of the micthods
w10 locate the prohlem amd trouble sour-
e, finding cure cion post the biwgest pro-
Miem of all. This calls for adequate data o
e charactoristics, relatiomships of vl

Ad =t information has to be ‘reordinated’

o [ 28

e tvpe and arrangement af vonductors.
Bt of line, load, and load powet factar,

wah 1 hncwledse of avtual plant operating
(Hheraise oure may be oworss
disease. Take, for example, o substa-
“hat feeds @ load made up primarily of
~r¢ Tosts show thut voltages range from.
L7 valls to ahout HI volls during duy-
production. On 2 24-hour basis, vol-
= only seriously lmw about 2 third of
tme. Yer perhaps 907 of the provdie-
whes plare diring this period. Ronising
gormer taps 7377 might seem ta b the
er. It wauld henefit motor aperation and
vity, But this aversimplified salu-
would jeopardize the fife of lights. con-
and other equipments, fed by the sub-

station and connected to the same line

around the clock.

Remedy

The best way of solving any off-voltage
problem often has to be 2 compramise be-
{ween time and money availabe, likelihood
and  dircction of  Fulore system changes.
Often, the advice seusht from o competent
comsultant may be worthwhile during the
hlue-print stage af the plant of when caught
imta the trouble. Pere are six of the most
common solutions, aot necessarily in arder
of impurtance 00 Usage.

1. Get the supply company (o imprave
i+ system. 1 plant’s problems are directly
traceable to had incoming voltage. it is
foolish o spend plant mancy until ever:
effort has beent exhausted in getting the cam-
puny either to strengthen its feed 1o wowur
plant ot install voltage repulating equipment.

N hNprove our Gwe svsten—Wide vod-
tupe swings hetween no load and fulk 1nad
are aften p sign of inherent sharrcomings
in the systeny, Conductors may be 100 small,
run aver oo loag a distance, or have toa
high » jmpedence. The unswer may lie in
bringing high voltage power closer to the
joud centre, larger conductors wsing load
center substations, high distribution voltage
or reactance hus duct, When cireoits are
everlonded, na ameunt of patching will mask
the oeed of system improvement.

1, Shijt the lond—When 1 plant systent
has prown in a topsy-turyy MAnnct. much
can he accomplished by shifting the levads
from ome feeder ta another. or by extend-
ing an under loaded fecder fnto an arca of
electrical overload,  Isplating troublesome
londs tor scpatale fegders can he cven moTe
cliective. Loads Wke resistance welders, fur-
naces and larae high-starting torgue melors
may he fed throaeh gpectal low-tosistance
feeders, of moved closer to tromsformer to
improve performance.




The converse of this practice is to [solate
the scmsitive loads.  Carefully Bsclating the
lizhting and sensitive sepply to lubs and con-
trofs always mokes 4 sense.

Sometimes what is nceded is to uct pen-
rle o change.  Bie mutors for. at times
groups of smaller wmotorsy can raise havoo
with voltage it operators insist on starting
them simultancously.

3. Modifv the equipment

* Switch to high-temperstere molor ig-
sulation for motors that are overheated
hecuuse of undervoltage.

Uise Tigh-starting torgque moter elasian
e offset starting praoblems.
Use clutches, unluaders, wor actjustahle

speed drives toocut starting or running
overionds.

L'se threc phase equipment for Beating
or welding instead of single phase.

Use d.c. rather than 2.¢. controls fod
motor starters.

Match available voltuge lamps.

Switch to non-glectric controls 1ifting
or helding methods  {pnecmatics, va
cuun, hydraulic) where voltage problen
vamot be overcome economically.

5. Dwiprove power factor Voltage dro

1y be even 25 to 1KY, higher when powe
tictoor s Do,

. e artomatic velee  reculators
Mhey van cure almost any voltage problem
althaugh they may not he the most ccono
mical way, Before choosing them, Lompant
their comiamics with the above methods.
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UDICE OF THE SRADH
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By P. N. KRISHNAN

tSadhus and Mabatmas, a1l round the country, are pleading on behalf of
the Hindus fior bamiing cow-slavehter,  The Feetines of the Hindus and of other
revered ners of the eountey and dts culture, in this matter, huve leng been re-

woted wnd disrespected, by saying

that tis Iy o seienrific era and ot an ave when we can ufford 1o Hsten to

Saethus aned Afehativas .

thet econmmics demamd that we do away with FUCreiRing  unprodiee-
el we, therefore should slanoliter the cervs ad butffeleoes thar e

cane fwo he wnpgrednctive .

ol depend on ocatele far aeviceltures ler s siechanise agricaltiore |

o the Hlindus are wpeins cow=slinghiter, it iv e faeraticisin . ..
These are the urguments given by some of the most cducated people. B

let ws unulvse, .o

OW did the Beclin-Wall arise? Why
did ‘a difference in the shade of hu-
man skin® spur meno inte g sheoting
gYee. in the most fashionable strecls af
America? How did o Lundon prastitute reck
de British Parliument angd sweep the warld-
press with chapters on the “Parfuma-soun-
&i’? Apain, why did 4 Pope leave the
Cwurch 1o talk on Vietnum and World-
Peace? If these could he in keeping with
oux time and age. why mat the appeal of the
Hindu Sadhu, who savs: “Huande alf our
COWS in the Indisn Soil*

The Hindu Sudhu s ot unheard or un-
ared for, He speaks for Bharat and with
B s the voice of millions of Hindus jn
s vast country. With him is the sfrenerh
o the World™s most oncient order of Manks
ad 11 himt is the spiritual eenios of the On-
em Mo belongs to the Arvan mace—rthe race
of Vivekanands, Aurchindo Gosh and Moa-
brtma Gandhiji. His 5 patriotic Blond of
Bahgut Siogh, the compassionate heart of
Boddha. (he peace of the Hinmduyas and
warity of the Ganses.

Hetrav ot the Midian Farmer

The catele is the moer loval servant of
the Indian farmer. He ploushs with that.
The cow-dung is his cherished manure. To
him Cmechanisation of wericulture” has no
meaning: amd it aught to be egually mean-
ingless in o conntry with devalued currency,
even after the laberious enleulutions of the
ceonamie cxperts. At such a time, the pa-
trdtie llindy Sadhu shouts: ‘preserve the
cittle wealth of the countrs to protect the
agriculture of this Nation®.

The coonouics of it all

The cow-dung is the best manure avil-
thle for apriculture. Tt is available to the
farmer rght at the site. round the vear. In
a vast country like ours. which s nothing
hess u continent, and with the present inctli-
cient  distribution-systerm of  aurs,  cven
teendy Sindhri fertilizers cannot replace this
cattle-grven munure, Apart from heing an
elfective fertiliver, the cow-dung pives us
what is called the *Cober-gas’. This requires
a small plant costing ubout Rs. 251 - invol-
ving 1 pot and a couple of tubes. With a




negiigible maintcnance cost, this plant can
generaie the harmiess Gober-gas, which cater
to the lighting and heating needs of ocur
village familics. A dozen such imits can keep
2 village po without having to use the kero-
sene. The processed cow-dung from this
plant, after it has evoived the BN b5 even
4 better munuere than when it was in its
vriginal raw state.

The cows ahroad are su merased to be cap-
able of 13 lactations, whereas the Indizn
cow Is capable of 19 fuctations. Bt Alus,
Y af the cows contng ta the slatshicr
houses in ottr country are after the fifth lu-
tation. And Io! we say that we dan't hivve
sufficient milk to meet our needs. Apain, it
his been found from infarmal surveys, that
aboul T of the s called ‘absalutely un-
productive cows’, vcumine to the slagghter
howses after qora) rejection by the mwnars
and with o velerinary surzeon’s certificate,
caome back to lactation within three VEILS,
if maintained under proper candifons.

Now, in the market of free COn it on,
the supply and demand wre sy Mrasid 1900 pet
adjusted 1o bring ubour maximuem utility.
But, in our cauntry. why s it that ihe de-
mand of the ¢ty shigghter house is more
than that of the village farmer, while ithe
hgher demand is at the cost of wifite I
is hecause of the vast difference in the weo-
nemic conditions of the cities o the vill-
ages. which is. in turn, the ennsequence of
imbalance hetween the aoricultural and in-
dustrial developurenis of tlhe country, Faog
example, the buying capacity of an ardimir,
city-peon is much more than that of a Far-
mer of the same status in the village . Mory-
over, the former has ready cash round the
¥oar, wherens the latters meHIey 15 alwiey
invested. This is also the reuson. why many
agriculturists From the villages are Fast e
ing their profession and crowding the cites,

Now the guestion is: “Whether it i atl-
visable 10 sct right the econonyce elelect and
preserve the cattde wealth to meet the agri-

4

cultural and milk demands of the couniry,
ar to allow the malfunztioning econamy ta
wipe away our cattle wealth through the me-
dium of ‘cow-slaughter’, A similar domestic
sttuation would be, ‘whether one should kil
the hugs in the house or burn the hause jt-
self "

HWhere man-imade vorce st Has fo coRlpros
utise with humon-censcience

The muchine-age crred when a living or-
gunismt was eguated with 0 machine.  As
Bertrand  Russell puts i1, “We are in the
middle of o race between human skill s a
meaits and human fally as an end, resulting
in strife, jmsecurity and sorpow’, W have
therefore. to check this tle-humanising out-
urawth an materialisio. That alone can hegl
adisturked hunzmity. As 5p Aurobindo has
“id, “"Wlhar is there now that we have et
Le sevomplish? Love, for, us vet. we have
enly aceomplished batred and self-pleasing
knowledge, for, as ver, wi have only ac-
complished erenr and perception’™.

Mrap thiv Sacrifoge

The COW is o svmbol of the Hindy Cul-
ture, The Arvans revere the Cow as a1 Sacred
animal. To the Hindu child, the calf is one
of the carliest acquaintances to- play with.
Fhe baby jn 2 Hindu home tearns feom the
ealf to call s mether as “AMMA™ or
“MAAL T The Hindu muother sings oo
the *Crow-herd-son” of Yashodha as the
plavbov® of the cattle; and thiz lfeads her
vhild in the cradle ko pass inte slecp with a
smile of divine innncence, Asain, when the
Hindu boy pravs to Lord Krishog, he sees
that chartnmeg prince of Brindhavan as ‘Go-
serdhanadhan™. the Fepefaclor of the COW.

Sow the Sadhu cames o sk “How can
this <nil be drenched with the blood of this
stcerg and sacred snimal? How can the
Hindu boy. after hugping and fondling with
i1, see this play-mute of his being slaughter-
ed and roastad? How can the Hindus bear
this *Mather of the Tingus heing butcher-
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el Iowill e directly Feasting upen the Hindu Cubture i neq book of religions
Arvan hlapd, openly  trumpling  over th, fanaticism or bundle of SUperstitiong, byt
Hindu Culture, Ie wif) be an outraseous ar. L5 d way of fife hase 0N e exporivice of
Bk o0 the guardian of l-iindu-.‘ie:nulit}. i ages and the research of rises whoe went up
COw, rom the finitud: of humgn facultivs and the
Kespect the Patrios feinge of hur, Frocies, (o e infinituds of

SUPr-henum . potentialjtes amd the liglds of

The  Histogj, Sepay . Mutimy” ot 1555 B
- ~urer-human possihilities,

sowed the seeds of Indiag Upsuree agains
the British rule. Thi, was the beginning of S v e . .
W greal freedon strugele snd it was thye Secularism MY Pe 4 coneept in politics
COW whivh heann !.h[ﬁ Li'h'* Brl'l'l\'her%‘[fck— il polity, 1o by ideologicul intcerance,
£ the Hindas' re, ; ;] ¢ tom trds‘thc.('(}"ﬂ' Mty reguire legislation for seculicism, ar
3 A TEYCTENCE s ] | T -

1here beann 1he Sepev Mutiny o the even for huneinisn, amang hmun beings.
S| > bew s Sepoy | ¥l _ : .

. ) 1 : . Unscienge he: -
ming frovdom Mvenens- inspircd vy [he B E'.m ”“f Hml..J'u ]".b Hutseleney LTS ha
COW. Now 1 Sadhu ol sqe R ;“ : nuinesn, his outlook s secular and his ©y)-

- (S LU HE N L'I oy . . . . .

. . T . LErFe 1mnimvtud g HEERnmity and dionizy H.
Frs grcar patrar, The COW, the Heps of . ' S T

- F heficves  th human  spine iy essenliufly
living, enngue s tlernal. Fle s wldressel
i s seriptires et 4% ‘sinoers”, hut as *OR-

2 freedom Strugele save the symbal g
23l Chosen by the ruting party and sa

Bzravefully pot i throb under the by el s - - oy
‘l’.l:i " 1 T hulche Sl owons of Immortality - AMRy FHASY A

PUTHRANA  His tradition reaches him
D the win 1o Heayen, but zhe wuvs 1

Professing 1 he highisv udvapeed vivil, Pive Heaven an Larh, s fore-fathers have
CI0On, the war|d iy, 1oday hiinking os (ol Ming: CTANNFEL JANMABUMFSCHA
A gobai suivjdg vould Be oavered At such SYARGADI{APE GARLEFYASE. oot her

Toe Fiinetio v

Aome, it will be g setf-ruockery 1 interfere and Matherland sire 1o he aderreq us higher
=X the unshubahie Hhindu-Dhareny, whivh than even Heaven'. | 's this spirit Lhar Thes
= 3cihing hor o Universal €ude of Conduet. nothe VOICE (OF THE SADHI. and ig the
War preaches Icnesy f vreation”, Cunity thuvught of the HINDOL Hocun never Petray
® Hversin g unrversal coungsiog The India or Indian interesy.
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There is a chunging concept of cuisting
things in this world. boothing s stufic i re-
lation o the abjeut we pereetve, 10 it 15 L
move with the chunging times, it st b
dynamie. This equally applivs to the iy,
There was a time when the ey with COn-
sidered ta br o storghouse of books, The
pre-twenticth century wis
of the selest

gse of hooks in
considered ta he the privilege
e Fow o b the most sohalars, and the s
of books was allowed on the library pro
mises. and that too Gt the diseretion vl 1the
Libraran, wha swos eharged ta ke the cus-
todipn of the treasure o the lbraes, With
the lupse of Lo, thiv autloah wndersant G
revolutionity change andd fow the tine s
come, when the Library i considercd 1o be
the temple of fearning and an information
centre for the ploasure and proft of the
young and he old. In India. the first step
terwards this dynanic poficy was adopted n
the old Baroda State. by Mr W.C Borden
wha spared no paing La make the lirary o
living organisation in the State, by estshlish:
ing it poetwork of Nhibrarics. The enlightened
Ruler of The Bareda Stute- Late Siyajirus
Cotkwad gve the Tullest encouragoment 19
implement Mr. Borden’s dynamic idess. Tt
was only after D g R. Ranganathan {who
has heen rightly called the fathgr of he
likgary movement i Indin) gave the warid
hiy famous Five Laws of Lihrary Science
that the library movement has speewd 1S
wines in lodia. The western world acclaim-
b as the most valuuble contobution in the
field of Library Science. These five laows are
as under:
1. Broks ars for use i ¢. the bonks are
meant nat for preserving but for use,
v Frery reader RS hook: 1.8 EVETY

IBRARY),

TEMPLE
FOR SELF-EDUCATION

By Shei ). G. PANI

reader should be able to find a book
of his or her choice in the library.
The library must cuter o the mecds
of all.

3. fLvery book ity redaclers 1.6, CVET]
hook in the library as fue as possibh
appeal to the seader. An unuscd howd
iw o bupden 1o the library.

4 Nove the time o] the reader: 1.8 th
hooks shoutd e casily accessiple an
gquickly alministered.

5. fibrary is o wreIng s | i
the pooks are W be added venr aft
year, hecping pue with the me.
umused wnd aut of date howks
weeded out to muke 0GR Tor 1
growth.

To implement these fve laws of Libr
Seience, every library chowld primarily
crotnised on the hasie of the following
guirements,

{a) Good Counler Lervice: A coul
service imphes the irvward and o
ward maovenent of the puoks, |
this plave where Jibiraty functions
mestly carricd out. SiHnc persans
that coupter serviog 15 i ¥eTY sit
affwic which can be mechani
carried out and reguires least il
gonee. 1t is o arossly tristuken T
that the coumntet seTvigr tnly T
the issuc of books and accepting
the hoohs returied by them. |
is the only thing assigned to the |
fer service, oven an ardinary i
person without ny reguisite Lr
can dischirze the counter STV
the library single Londed, a1
trained statl would kg requITD
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o omany persons need be employed
in the librury, In a Librars, conmrer
servive i ow altiteceted  job, vic:
ruide tie readers to the books, pro-
vitde qeady reference service, explain
the intrivacies of the catalogue and
classification  scheme, e, cte. In
short, cownrer service (5w busion
drereimged by e sttt bativeen the ma-
terisls posiesed By the library and the
redder, TF the service is oot rendered
properlv, the reader may  have 1o
suffer, even though the library be rich
in the micrisls wanted hy the reader
e Accesd A0 is woew an estublish-
cd fact that the readers should Tave
a direct und unhumpered  aceess
the hooks The wood olden  duys,
when the treasuore was guarded Trom
the readers, is now a past history. The
readers ure not to be viewed as pil-
ferers to ks, Ome shauld remem-
Per well that the tfiese jor dnercdeed vy
freix to e ynichdy quenched, i the selj-
eelucation (s b be wiven full and free
eieamrdienient. Opan access libraries
in the west have Tecome Tur more
paopntar and  useful. M1 Borden.
Librury Adviser to the old Rarada
state b balidly experimented  with
the open acoess systen in the Cen-
trul Library at Birada o the first de-
cade of thes century, and the swheme
15 il doree with all its kenctir fully
coioved baothe wvid readers, Mrs,
Hansi Mehis Libragy of the M S
Uneversity of Barda by also working
with the epen seeess systenn Cur hais
are off to the wuthorities who by ade-
pring this sastemn huve upheld the pro-
sressive principles o make  their
librery effectiive. A common douhl
that has been raiscd by miany is with
regargd 6 the dunger 1o the valuable
sk of the library and 10 the pos-
sihle lossgs thal may happer by the
Open aecess svstems, Hor owith pro-

per precaurions, gdeguate siadf, amed
switghle safepuards rhe pilferiing of
YA snaterialy frenn the premives cun
he avolded so that apen accesy xvsten
A werk very etheaendy. A is wirihs
of constderation and nceds W be fal.
lwed as fur as possible i all lbra-
ries.

Litrary Sroff o It has o he understoad
ihat the lihrary sl need a special
training, Lifvary service is not a cleri-
col o Bur a jol dermaniding the vishe
aptifide, und sood teciirica) Traieng,
Luck of well tradnel  wackers inou
lihrary and the lock of apprecistion
af the difficuitics of the libsariaps
bive Been 1o sone extent responsible
for the umatisfuclory  working  of
woad  nuany lebrarics. WOk limited
praspects that this profession of Lib-
raviunship offers. it has always been
Aoprablem fo nd well trained woy-
hers. The untrained workers do take
a fuirly long towe o learn the likrary
reaeline sund it is ne wonder that they
leave the jub o find hetter prospects
¢lsewhere even befure they learn the
work properls, being dissatishied Iy
the service condittens wnd the nds-
reable croluments ey receive, Dr
Ruanganathun  has  rightly <uid  that
“the library siaff would not work up
the  entusiasm  necessarvy for  the
wirreing aut of it misdon, when the
scale of puy had becowme inferior
thul wf i peti. or o mistry or a wice.
man. Fhus the trowhle Inomost of
Fhe likavies wrlse by dack of fnders
stutding andd appreciarion of the dithe
veeliley of the Librorians kv the au-
fhorities. The Librurian hus thus o
sivred duty 1o perform. It is 1 give
all possible help to the reader wha
turns to the lihrary to satisfyv his thirst
for knowtedge, For thiv e needs full
envanravesient of by autharities, full




conperation of iy staff. arud gewied tR-
derstanding by the readers.
DIFFICHLTIES  OF  THL LIBRA-
RIANS: Lt is a known fact all over the world
that there are losses of hooks and allied ma-
lerials from the libcary, Dovwsoever the wu-
thorities may guard the Jibrary premises.
Fven the veteran lihtarians are unable to
find the reasamible clue o selve tliis kowotly
preblen. Fyen it hus bhafiled the authoritics
a5 1o here the loss can he made ainod and i1k
te hew it should he recavered?  Bigger
American Whrarics huve employed full time
detectives to watch the culprits bt they too
could not fully negutive the taclics of the
light tingerad uncivic anisans, M Ko B
Dt Librarian, Wilingdon College, Sungli,
in his arlicle ‘Coliepe Libraries i India’
siresis thot some imstanees huve otourred
where the library stafl is ashed to pay for
the loss, despite fhe best suleguurds, vigihant
eye owver the readers. e Wss of books is
inevitable. This is mainky due (o the uncthi-
enl and mischievous temdancics of some Tei-
ders or students, But the library 1l should
nat be asked o pay for the loss of ook,
In this respect, Mro V.3 Hastogi of e
Punjub University Library. hits very hard in
statimg “when many Librarinns huve to make
coad the loss from theit petty salaries and
their every voice, caplanatwn, and cvery an-
peal for merey his been turned o deaf ear
{m, Tejected with this unhippy treatment, and
setiing the reward of their faithful service
Tn sucl wn unusual way, they made pood bye
to the profession to seck forfune eleewhere™,
CONCLUSION: The autherities in pene-
ral should not take a rigid attitude 0 pemi-
lising the Jibrary stoll. On the other hand,
cfTorts showld he made (o recoup the loss out
of the funds collected from the readers as
suhseription or otherwise, s it s u Fact that
the losses are mostly due 10 the unethical
attitude of the readers especially it s mote
s in the students libraries. This is custo-
mary and Tampant cven in most civilised

countries and the autharities fave pow lcurnt
(o ignore these small losses and recoup them
without lcast grudging. #f revders fack the
sease ol rexporsibitiny and moral obligarions.
e tibrary services demand of Heer, it 05
regrettable that the Librarians should alone
he mude to pay und thus sulfer for no fault
of theirs. A hegimnine muy he wrgrde at leadt
in bducetional tstinetions ta save the Lih-
ravians front this awkward sitwation by mak-
ine the Students Lnien or Gymbhana Com-
wiitice fake @ Witle more trerest 0 rinking
the stidents more conscious of the library
service  and  fs incidental resprovistilities
cndd thus help tir check the anjair ways tnt
wteans of ot of the stldenrs. L should be
cornentbercd that efficient working of the
libwary mainly rests un the copperation from
the readers. Tt is therefore necessary Ihat
anr Fduentionists and Administratars must
apply their minds ta these prohlems. I 2
Libeary has Lo render elfective service and
help promote self-education. it has to be
aiven ull help. seupe and consideration. The
librurey 15 MG GHE & dead appenduge bt g
tivine enifty adegueately fostered, fo muke B
wrewe unftanipered arred yvield iy jull crop for
the hengry citizens who sofely depend wpon
ire reyources for rheir alfroand developrent.
in zeademic world. fibrarics supplement Lthz
curricular teaching  and in non-academic
commenplace life, bouks alone ure one’s
teachers and the public library, the onty
alma-mater.
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GUIDED missile
vehicle thae travels
surface; it carrjes
bead or (e
milhin itsei

OWn Irajeclary or Mght path,

Modern military

and so fast iha CAanvention)

Euns arc incifectypa) against thep.

Cruidance Tt

The missip- g
missile an the Colrse
Bereepl the turpet. It does 1
wittd or other forces actin
and in spite of any evusive
may take, The gridance s¥slem ny be pro-
vided with certain tnformation abkout the
&t before taunching.
BOa are transmige

saton when he

#Ton the target

ir-
Addittonal inforne.

d by radio from contrel
missile i in ighe,

Types of cuidance Srstery

I Cammrand Ciididance: A SHN 1T
continuously calcutates ¢l course that the
Wessile must follow to reach ihe
Ereept.  Throushoot s Aight.
dong the desired path
frem the ground.

jwint af in-
iF 15 stecred
by ridio commands

2. Side-winder homing  Guidunee Sys-
Wt s sensitive to inlrre
Bon, atd will steer irself 1
of infrured. The exh
such a source,
self

jet,

Cheat) radiae-
#NY Sloomg source
aust of 0 jer aircrafr is
aod sidewinder can steer 1.
“right up the pail pipe” of un enemy

A missile can he designed to home on
Light, redio, or radar energy given off by, or
refcted from the target, and it can he

15 an  unmanned
above the carhs
an cxplesive wara -
useful pavicad; and it contains -
s0ie means for controlling jes

alecraft can fly se hiuh
antiatreraf.

Wee systemr keeps the
that will vause it 1o -
lis inspite of the
2 on the missile,

st distance from the
The flight controls in the missile are Jocked
a9

BE. (Biecy

designed 1p fioine o
WEYES ton,

Nevipationg! ¢ fuidance Sesten: The
Miissile determipeg HS own pasition jn refa-
ton target, angd may be designed 1y
Ravigate with the neip of radio or radar
beacans, Just as y ship may Navipale with
i oran.

Thus o missife may h

e more tlan ppe
Bpe of peidunce sysheny,

ﬂ’AR—HEADS

A muided inissile ra
wir-eads and gn
devices o Causye
in such g position
inflicted on gq v

¥ CArTY one or muore
B e fures which are
the wirhends o Telpnate
tha! maxinum damage is
erage larger,

Lifferen Ivpes of Warsheads
(1) Blast-cfioet witr-head
(2} Fragneniatjon war-hesd
{3 Chemival war-head
{4) Biologicat war-head; cic.
Felenetering SVE
A missj]e—lc!emcturing S¥SIEM consists of
Measuring  deviees  apd
equipment, the nurpose of which is to mea-
sure the merlormwanee of VArious missile comm-
Ienents throughout the migsile flight

transmit thiy information to record
MeEnts on the ground.

radio-transmitting

and 1n
ing instru-

Fhates of wwidance

{1} Luunching or initial plusse
{2 Mid-caurse phase
{3} Terminal phase

Missile may be laupched from a paint at

guidanve equipment.

04 source of spung
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for sometime after kunching, beeause missile
does mot have acrodynamiv stubalily when
it is first lsunched.  As soon as the contrts
are polocked and the puidune system s
surmnes contral the initial phuse of guidanee
is completed.

During mid-course, phast guidanee systemm
is used to put the missile oear the wrget,

The terminal phase is of great impurtane
becQuse 1T e ear i Rt oF i miss, therefore
the last phase of guidunce must hive Righ
aecuracy 2 well as Fast response to guidance
signals.
Components of Guiduiee Nysres

1. Sensor: Anteni or révuive instulled
i the missile 1s called sensar.

Burface JarysD

In some respects, the $ensor upit is the
most important section of  the puidance
svslem hevause it detecls the farm of cnergy
Feing wsed 1o guilde the miigsle. 1f the sen-
wor onit fails there can e no guldunce.

KIND of sensor that is used is determined
by the following fuctors: (i) Naximum
aperating range Gil operating conditions
(i1 kind of information necded (iv1 o accu-

ravs Teguired: ete,

Tvpe of Sensors
() Heat or infrared sensors use thermo-
couples,

(h1 Sensors that respond to light use an
active photo electrie cell, o1 2 tele-
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By Shri GIRISH v. MEHTA, 5.E. (Electh, 5.0.C.F.

T is rather hard to give the complete

comeept of the Universe evem in thou-

sands of pages bot some basic ideas may
be cleared by this article.

[niverse is very much complicated by it-
sclf that many human generatians have tricd
1o understund it but still we have not realiz-
ed it Fully or whether we will, in future ar
not s a difficult question {0 answer.

From the time of Copernivus {1473-1543),
various theoties aboot the Universe were it
ahead but a reahistic theory af satisfactory
nzfure has not been arrived at, We Know
something ahout satellites. Sun, along with
its planets and their moons, is ane of some
40 billion stars in our palactic system—the
Milky Way. How much 40 billion is? If we
give every Star DNE pew name per seeond,
we should need about 1700 wears 1o Com-
plete the list! Milky Way i only anc of the
millions of other palasies. All such millien
_galexies form the Llniverse.

Cwr planetary systern contains, planets and
their moons, asteroids, meteronds  comets
and so on, Sun is responsible for all of them
except comets, There are stars quite higger
than our sun—Red Giants, and the stars
smaller than our sun do exist and are knawn
4¢ white Dwarfs. There are thousands of
nebulae which are made up of thin gases
and are known as salactic nebulae, Those
are the members of the Milky Way. Plane-
tary moons  revolve round their  mother
planets and in (urn planets move tound the
sun. Sup and other stars move about ran-
domly in the galaxy and the palaxy spins
abaut its axis with a speed of 7 angular se-

12

conds per cenfury.

Extra palactic Nebulae {which are not ne-
bulac at all) consists of stars packed very
close Lo cach other. Their shapes may be
clliptical or spiral.  To dilferentiate them
from palactic nebulae they are also known
an “jsland Universes™.

Haw much the Universe weighs? Theora-
tically umimaginahle infimty. To mive an
idca here | pive an illustration, Jo the hook
“Retween stars and Atoms™ Eihert H. Bunle
writes Tt has alse made a suppasition con-
cerming the amount of matter in the Uai-
werse, [hat ameunt is cstimated by some
cholurs as three limes ten to the seventy-
(curth atoms, which is expressed bricfly
Ik g

So much of matters is thers but the den-
sity of the Universe according o the recent
figures ohtained by Dutch astronomer T.H.
Cort is only 3107 pmsfom? or 0.2 hy-
drogen atoms/m', The best man-tnade pet-
fect vacuum comtains, Rowever, hilleens of
atoms-m*. Thus the Universe is virtually
empty.

Now density js mass per units volume
when the Universe is having tremendous
mass and the density 1s very very low, obi-
ously it accounts that volume should be very
very large and here we are!

[t is rather inconvenient to express the dis-
tance in space, in teems of miles and kilo-
meters. And hence we use a unit as Light-
vear i.¢. The distance travelled by the light
with the specd of 299,776 km/sec. in onDe
sakid year. A light year is equivalent o

9 463,000,000 000, kilometers or %00 billion

L]
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imiles, Our sun’s nearest neighbour the star
‘Alpha centuar,” is about 4,72 light years
away from us i.c. 40 biltion kilometers away.
Our Milky Way's nearest companion extra
galactic Nebula Andromeda Nehula® s
about at a distance of G800 light years
e light emitted from it takes 8000 vears
to reach us! According to Hubble, the lurgs
telesvope of the Mount Wilson obscrvatory
penetrates into regions of space SO0 millions
of light years away. Bul it is estimated that
wo can reach [L53%0 of rhe Tlniverse with
these nstruments.  Thus ane can imugine
how big our Universe is. T get an idea that
how big is our ohservahle Upiverse, consi-
der the star Sirivs being 8.8 light years away
from ws. And a5 Bunte says “What is a
Journey o sirius compared with the size of
the Universe? One tenth of a millimeter in
a tatal of 10 kilometers,”

What can be the shape of the Universe?
Etnstein believed that a spherical surface re-
presents the twe dimensional analogy of our
Universe which is tinite and unbuounderl.
Dutch astronamer  Wiltem de-Sitter  pave
anmather special features 1o Finstein's Model,
main feature hetng thut the space time con-
tinuum existed by ilsell alone, independent
of existence of mitter, But both of them
have lailed (0 convince the scientists fully
and so we will discuss sone mere interest-
ing theorics;

f1Y Fvalutonary Theory-Lemaitre Madel,
(2) Steady state cosmology.

We are all fumiliar with the Dappler vifect
in sound  the pitch of sound increuses as
it travels wwards the lisicner and the pitch
decrezmses as soend travels awny from the
hstener, Sumitar effect is there in cuse of
bght and is known as Red Shift. Thus fre-
quency of light decreases ar wave length
ncreases if source of light and the ohserver
are separating and vier versa, [t hus heen
observed that this phenomenon oceurs when
we andlyse the light coming from the gala-
tes. If we know the change in wavelenpth

a4 for a particular wavelength 3 for a
galaxy, then we can predict the velocity of
recesston and us furthur away the galaxy
greater will be Lthe velocity of recession. If
Vs the velocity of recession then V= 5} O
A
where C is the velocity of light.  Thus
amount of red shift determines velovity of
recession of the source. Thus abtained W
cives us the distance (d) of a4 galaxy from
the Farth by the lTaw ¥ =Hd where H is the
Huebhle's constant. And as Jumes A, Cole-
man writes in his book “Modern Theories
of the Universe™, “In 1956 Baum obtained
a velocity of abaut 75,000 miles n second, or
two-fifths the velocity of Hght, And in 1960
K. Minkowski obtained velncity of ahout
20,000 miles 2 second or about 146 of the
velocity of Heht for what nty be two gala-
xiez in collision, The distance corresponding
ter this highest velociny, yet ohtained. can be
determined from Hubhle's law using the pre-
sent accepted value for Hy the result is 6
billion dight yvears™. WNow it is a douht whe-
ther thase collided galaxies are now exist-
ing or not after & billion vears.

Thus galaxies are runming away from cach
ather proving that the universe is eapanding
with abrormal rate. But the palaxies them-
selves are not expanding i.e, the stars form-
ing the paloxy are not receding from cach
other. Some galaxies form a cluster and they
remain topether and as much cluster as a
whole runs away from other galaxies. Some
clusters are supposed to contain (0000 or
mare individual palaxies e.g. Virgo and
Coma galaxy clusters.

Now let ws cousider the Lemaitre model
i the evolutionary theory, This is the best
gravitational rheory and is hased on Fin-
stein’s Cieneral Theary of Relativity, The
main feature of this theary is that the Uni-
verse is AY A4 WHO!F undergoing changes
along with time.

In this model the Universe is finite and
unhoundad,



in the very bepinning the universe wis in
much depser stale known as ‘primeval atom.’
Then some sort of ncucltear explosion of-
curred and the Universe started to expand
rapidly but due to gravitation the expansion
force slowed down. According to general
theory of rclativity, there was a uriyersil
force of repulsion—cosmic repulsion—in-
creasipe with the distance. But in the earky
stages the universe being small. only gravi-
ational force was predominant and hence
otiginal capansion slowed down. A stage
came when eravitational force und the force
of repulsion exactly hulanced each other and
the svstem mearly reached a standstill stape.
This was equilibrium stuge known s Ein-
stein’s Equilibrium Phase.  About in this
phase stars and galaxics formed, as a result
of condensation of matter, But this stage
was onstable and apain expansion started
and due to incremsed distance gravitational
force became wenker and wenker and cos-
mic repulsion now beeome predominant re-
sulting in ever expanding state of the Uni-
verse. Mow we are in this sccond stupe of
gxpansion. Density went on decrensing and
eventually cxpansion will stop when the den-
sity will be neurly rero. Another theory

Gamov Theory has becn also proposed un-
der this head.

Steady state theory has a main feature,

“There is o conlinaous creation of matter
in the space™.

Here the Dlpiverse is, as a whoele, not
changing but in detail changes do oceur. In-
dividual galaxy apges amd does move away
from other galaxy hut in increased space
newly created matter condenses and form
galaxies so that the avernge distance ermains
the samc. Although ealaxies age in this
manner, the bird-eve view of the Universe
remains the same & the universe is in @
sieady state.

Yet the tug-of-war exists hetween thesc
proposed theordes,

Can man conquer the Universe? Possibly
not. Our own galaxy measures One Lakh
Light Years from cnd 1o end i.e light
emitted from oue end reaches the other end
after one lakh years. Our  highest spred
achieved is # miles ‘see, Compare it with the
speed of light amounting 1,86 (0 mmiles
wec. In future we will achieve a higher speed
but not cqual w the speed of light and be-
vomd that according to Cinsticn it is next
ta impossible. So for lurge distaner, while
juurneying only an astronaut may end tus Nife
in the space-<hip. Today, it i3 only 4 mater
of imagination to reach even the distant
members of our planetary system, Of course.
a5 the journey kengthens there are S0 many
sther problems 1o be solved like fugl, tra-
jectary and other space hazards,

Muore interesting problen is the existence
of Tife im other parts of the Universe. Ong
can et sy that planetary sysbem cxists for
sun only when there arc taflions of other
stars like sun arc in cxistence. Those ‘Earthy
may he Raving the surroundings which can
support life. Same sclentists helicve that even
more advanced life is in existénce, B how
can we know that?  Fram here we sizd
radio sienals of marticular freguency which an
intelligent Jife muy pich up and answer us,
Rut hew much tme it should tuke? It dle-
pends upon the distance hetween us and that
intelligent lifc under consideration.

As a story gags o, & farmer answered the
guestion of a king that he was planting a
mango tree so that his future mEneralions
might have the fruits, Simtlarly for very farge
distances, send o radio signal so that our
future  geherations may have the answes
fyom the intelligent NWeo But there lics 4
tragedy as well. Your sigmal may reach for
deep in the Universe, say about 200 million
fight yeor. hy the time amswer is sent back.
the Farth may not be in existance cven. ot
for the hetter side, after apother 200 million
light years thal tntelligent 1ife may not he in
existence.

[E— .
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H,S IUHU OF CENTRAL WATER & powen RESEARCH STATION, Pogwa.

We 541 know,

“The enlivhtened attain =elf expansion he.
yond worldhy lhmirations. O the same prip-
viple o s Peginning in 4 rightway ey-
Pamds into g well eqny blished dymiticd piece
of wWork, A spa)) hewinning of CwWoERog
feentral water g PowaT  resenrch station)
WS made ut Hadapsie alomg Disiribuory 5
A the Mytha Right Rank €anar ) K. oM.
cdsb uf Fogay eirly in 1916, tey [MITPse was
b study e F-ngjnct'rjng problems apd 1o
fineed ourl teeir solutions, fop teckling miujor
PIbIeRes s number of models were erudtally
locared below ke fife ot Khudulwask 1%
K. M. fro Fonng, hetween 1925 3L Ry
zhout 1937 the Station covered un apeq uf
mere thun 7 hoorares with water ryurre-
MENts met upto PN} litres “sec,  Now the
station entered in its early pard of youth and
hence the Bnancial and wdhministrative mung-
genwent was taken gver by the Goverminent
of Inde in 1937,

Sir Clawde ¢ inglis was appointed as the
tirst Dhrector of (W P.R.S He developed
the station with leaps and bownds gy vun-
tributed his services pta 1943,

In 1935 Dr A N Khosts assumed the
churge bath o Comsulting Fnginecr ung
Chairman of 1y, Central Water wiyk, rri-
Eation ang NOVRAON  Commaission .
Khosly visited thy Station in Feh 1943 and
I wis decided o expand Jts activities 1
undertake solution of nny Hydroulics Pryo.
Blems.,  The Fe-organisition of it jiln e

central waterways and Irrigution and Nyyj.
E2lion Resparch Station was, sanclioned by
the Governmeny oo india on Mily 2ng Jug7,

The Government of dndia sanctioped 4
capital expendityre of Rs. 23,91 lakhe of
Varous works connected with re-orpanisa.
ton of the station and T3 takhs 4 yeur for

By Stri K. N. SONT, (oo Fngs. Dept.
establishment apg vontingency vharges, Re-
SEANCR B viriomrs Hydruulics Problemis js
s varried aur gy thes siation which has
mmed  recemtly e “Centrul Wager and
Pover Research Stathn . Ay Prescnr it by
vovered anoaren or 206 avres far different
Flescarch Secjons und 124 neees for stulf
cofony Foeh seclion has s chigf Eesearcly
aflicer, Ly there are s Research ufficers,
S ASst. Research otticers and s Rescarch
Asstatanis with 200 1o P3N spaf memberg
of other Catepories helping in administration
and warkine for Reseurch problenes. Now-

a-lawy “xeepl  Rajasthan g Asram
Wl wther States  hawve g wn  Rescarch
Station. Mingr problems  of  phe shate

AT tackbed by (e sdate Research Statioun
white njor rrehlems of g0) the states are
referred tg CW.IPRS a Khaabhwn sy,

The present ditector Srj ¢y Ciale haos
heen carrving out thpe Bronl task thar hgs
becn set before the Latton in an illustrioy,
munner fike his eminen: preduecessars, K K.
Framji flIUd5-48) [y togalekar (1948573
MG Hiranandap; {r957-60y

Central water and Prveer Reseurch LR
Uon Jas covergd Up various fields sucl a%;
. Floog Control,
2. Barruges.
3. Hydro Power Structerres,
4. Spillways
5. Outlets ang Bates.
. Cavitations.
7. Bridges ang Biver Training |
¥ Cannl Hydrauljs,
Y. Ports und Harbours,
1. Ship muode] Testing,
. Phot elasticity.
12, Moder Fneg.
13 Bt Mechunivs apg Foundatiops,
4. Rock Mechanis,




5. Liarth-guake Fogg.
and many other important scctions of
Enge.

Now we shall have a glance to some of
the major interesting problems studied at the
station.

The most mischievous river in India one
can say is river Kosi. It runs in sandy alluvial
plain. The bed of the river is buing raised
every year hy the huge quantity of samd
trought by it. The river has shiftcd by 7ib
miles during the last 1 wears in westerly
dircetion. The problem was bhow [0 prevent
or mimmise this movement of its course,
The prohlem was studied by the station with
the help of four different models and solu-
tions were given to the state Govecrnment.
Thus the station helped a lot towards the
suecess of Kosi project and thereby there
will be an annual saving of & to 10 crores
as a resull of avoiding damuge 1o the stand-
ing propertics.

Another important recent prajectk study
was about the protection of Dibrugarh town
on the Brahmaputtra river.  During 1934
Moewds, the river eroded about 1/7th of the
town taking away with it many imporiant
huoildings, Model tests were studied at the
station and as a solution construction of 5
stane spury and 13 permeable spurs was sug-
gested, Thus the cost of pratection forve will
be comsiderably less than the damage and
rermancnt salution was found out with the
belp  of  expert Research  Offieers  of
C.W.P.R. Station.

For training Mahanadi to save damage
that every yeor it causes to orisse the sta-
tion recommended the construction of spurs.

Problems of Mavigation, Ports and Hur-
bours were also studied by the station. in
the case of calcutta, ships leaving it tukes
2 to 3 days to go a distance of [0 miles
from the port, as there are many wcule beodds
and shoals in the harbour. Ships have to

wait for high tide. Expts. are in progress to
hind the measures for this difhiculty.

In rhe case of ¢ochin harbouor there is con-
siderable erosion along 12 mileslength of the
coast south of cochin harbour due to waves
i monsoan, with the help of model study
the station recommended short grovnes at
tinht angles to the coast.

The station has alse studied the problems
of leneth and alighnment of break waters
for development of Porbandar port; develop-
ment of veraval as fishing and all weather
port. Lixperitnents areg being corricd out to
reduce ranging in Madras harbour due to
eyclonic storms and for developing Man-
glore as an all weather port. Ong important
problem of cochin harbour was ahoat kut-
tonad urca, pranmary of Kerala State, It
suffers damages duc to flloods and salt water
intrusion. The scheme of constructing o bur-
tier at 2% iles south of Cochin harbour to
cut off the penctration of Gdal water has
been modified and suitable alignment of
tha barrier was recommended by the station,

Cwver and above the major problems dis-
cussed ahove several other mportant pro-
Blems were studied at the statien, Model
studies for testing Hydraulic design features
lar Hirakud dawm spillway sluices, Kakea par
welr and Channels, Gandht Sagar and Va-
tarna Spillways, Gangapur dam cunal out-
lets, remodelling of the CGhataprabhy canal
repilators. Koyna dam spillwiys ele. wers
carried out by the research officers and eco-
nomical  measures  were recammended m
vach case.

Thus central water and power research
stution, Khadakwasla, Poona has completed
31 vrs. and it has rendered marvellous ser-
vice to the nation. Let us hope that some sto-
dents of 5. P.C. L. Join C.W . P.R.5. and
take the henefits it offers serve to the nation

“Let the wordly Factors spoil whatever &
can, Engineers shalt rebuild wath their oww
intellectual ™
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Jechnical News Report:
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ity Fargue Control Hraceley

A Relgian inventor hus perfected a -fati-
Bue control bracelet™, working on irunsjs.
tors, which will stop a motor vehicle when
the driver is (oo exhausted, Il op drunk, to
drive with proper care.

It sends signals 1o instruments on dash-
board and a device aflixed to the corburettor,
As the driver's Fatigue or state of nervous-
AUsS increascs the retod supply ds cur down,
and the vehicle slows down. When a really
dangerous point is resched 4 light pocs on
to warn the driver, and a second or two
later the vehicle stops dead,

fill The (o of Musrle Poner

Mr. w T Singleton.  senior lectyurer n
wAnomivs af the schoul of Aeronautics,
Cranefield speaking ar 2 vonference organis-
ed by Manegement Studies Centre, threw
new light on he competitive cost of man
power and aachine power. Tle sajd- *The
vost of human nwscle pawer in Eritish in.
dustry is about £ 7 per Kilowatt hour ag
appased 1o 2 dif an electrie MO s used.

The mure! in this situation is clear- never
use human muscles for any job which coyld
be done equally well by machine!™

(i) The ¢os erf Semoke

The Report on fuel tonservation issucg
by the Anglo-Americian Council on Produe-
Hvity has ag Interesting passage on the cost
of smoke which i reproduced belwe,

“When coal was cheap and plentifu| in
Britain, the HpMHOETS IS, with fyll knowleige
of it wustefal v, were ford of quiing
Yikshire SEYINE: “Where tha's muck, tha's
money.”  Today  wiser  men know  that
‘whete there iy smoke, there's a waste, and
thut smoke abatement and fuel clficiency o
b in hand, Much stoke {5 simply op-
burst fuel —thag is, Jost heat. I¢ is estimated
that in Grest Britain ihe enfire output of
LAY miners is wasted each year in forn
of unnecessary smoke, apart ltom which the
ditt and damage caused by smoke tios down
iLgreat deal of manpower on non-produc-
hve work,"™

.v—__._
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USE OF ELECTRIC - NETWORKS “

IN ANALYSIS OF STRUCTURES

[(Ftis poper describes simple applications of 4.0 Filectric network for the
solutiont of Indeterminae pin jofned structares.
and the reguired circudl eicgram for such of thewr i pfren]

TATICALLY  determinate  structures
are those where the entire analysis,
that is the calculation of the reactions

and internal forces. can he done solely hy
using the statical equations of equilibrium.
Knowing the internal forces, all the defor-
mations of the structure van be caleolated
and the structural design completed.  Inde.
terminate structures an the other hand can-
not he completely analysed on the hasis of
the equilibrium equations alone. Mare un-
known forces or moments, cxternal or in-
temmal, will be present than can be caleulat-
¢d by the equations of equilibrium. These
“extra” yuantities are termed as “redun-
dants™ for which additional eyuaticng  will
have to be formolated so tha finally as
many equations are availahle as there are
unknowns, Therefore it is laborious to ana-
lyse indeterminate structyres.

Looking to the amount of mathematical
work invalved while solving inditerminate
structures, any guick and fairly aceurate me-
thod must always be welcomed.

For equiibnum the algebric sum of the
forces meeting at & point must be zero' can
be compared with Kirchhoff's current law.
which states, that, the aipehric sum of the
currents meeting at o point must he rero
i any circuit. Therefore, the forces can he
considered as current in the circuit and thus

By Shri D. 5. JOSHI, M E, {Structures),

A few applicaiions are deseribed

the equilibrium conditions of the farces can
be represented by the Kirchhoff's current
IFT

With this idea fn mind. we can draw the
cireuit for any pinconnected statically deter-
minate stoucture,  Consider the Pratt trygss
shown in Fie, |,

Mo of members=2 (Number of Toints)—-3
13208y 3

.. Determinate tryss,

Here we require two net works.  One
for horizontal members ond the orher for
vertical members.  We do not require ans
stparate netwark for disgonal members, as.
an inclined force can always be resolved in-
to horizonts] and vertical COHTLHHIEeTIES.

To construer the electricul analogue of
the above truss, first lvaut two sets of gight
teriminals, representing eight panel points.
One set of eight terminals is for harizontal
forces and the other set for vertical forces
In the horizomtal network, connect each
pair of terminals which carresporud 1o pand
points thal are cunnected by a harizontal
member in the structure. I the same wa,
connect each pair of terminals, which cor-
respund to panel points that are connecled
Dy a vertical member, in the vertical net-
work.
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In both networks, connect each pair of
terminals, which correspond to the ends of a
diagonal member, but intcrpose @ transfor-
mer with its primary coil in the horizontat
network and its secondary coil in thg verti-
cal network, The rason for this arraage-
ment is ki consider the inclination of the
diagonal members with the horizontal. The
transformer ratio is the ratie of secondary
currenl to primary current and thercfore if
this ratio is adjusted cqual to the tangent
of the angle betwcen the horizontal and the
diagonal, wc get the current in the proper
propoion,

Here, tan #=y:{ . Trunsformet Titind
=y . This completes the cirewit. Sow the
forces are applicd by inserting alegrnating.
currents at the load and support paints. The
currents should be in proportion Lo the €x-
rernal forces and shauld ail he in phase. In
our case the load is applied at 3 and reac-
tions aro at | and 5. IF the ratio nf external
foree 1o current inserted is 5. the furce ina
horizontal or vertical member s cytal 1o
- times the current mensured hetween the
appropriatc terminals. The foree in a di-
zonal member is obtained by measuring the
current hetwuen the corresponthig terminals
in the vertival nctwork and multiplying it
by v coses 8 or by mcasuning the current
between the corresponding terminals in the
horizontal network and muliplying it By
seg

Now we shall consider the eyuikihrium ol
pin conmected pratt (russ with redundant
members,

In vase of pin connected struciure having
redunidant members, the forces in the men-
hers are influenced hy their changes in
length. In a single member, the relatton he-
tween axial force P and change of length 4
is given by

Fall}
AE
where, 7 == length of member

A — Area of gross section of mem-

ber

E = Modulus of clasticity of the
member.

To have the analogy, the force can be
laken proportional to curreat.

o=t
where, p — axial force
4y — scale factar
{ - curment.
Change in length 2 is iaken proportiuna!
w the voltage drop () between terminals.
IR

The analogus eyn is Ohm's law: ¥ - LR

P!
o -y R -
SR AE
P ooyl
A
.- i FE - T/i__E
R - wl
o AE

Uhus the cireut is constructed cxactly ds
L the stativally determinute cuse exwepl that.
wherever bap terminals were connected be-
. . il
lore. the appropriale pesistaooe £ o

- AE

i+ inserted between ther.

Network for truss faving one redurdent
merher (Fig 20
Member =T s u redundant  member.
Mumber of members = 2 {numhers of
joints} — 3
14 = 28— 3
. 1 degres Redundent.

The encrgy considerations can be applied
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1o the extension of steh networks for more
than one degrec of redundancy.

The strain encrey stored in o member s

£
2 AE
horizontal, verticat any thingonal members
respeciively, the rogul encrzay of defornmation
ul the structure T,

W subscripts b, v and g refer to

o B s R RRd,
34,E, 24, £ 24d £,

The forces in the members always iry to
assume such values as o tmake the toial
energy of delormation 4 mininium,

six Bih o R
XA, £, 24F,
RO "

Imany electric circuit the pover dissipated
i un element is 'R, The tots] power cissi.
pation in the horizont:] network will he o
winimupm,

64( Trnea, -« X, f.*d} St

E

Where friyd s the current in the o™ dig-
wmal element of the harisontal nctwork,

Similirly total power dissipated in the wer-
tical network will he o minimung,

S & { A f;_.E -H;_- i z 'F:ﬂl:l' Rr.f} - 0

£

Where Invd js the curreni in the p™ dja-
gonul clement of rhe vertival network,

Now £, - Far w1y - P,
¥ {Ign.ﬁni ) = £

.'/u_R.t. - A ¥a K _ f
¥ Ay £, oo A E,
and 2R A

¥ AnE,

Hence substituting the.e values in egns,

- D . 1
"*‘1\55.'3&—3 whe g _J!’ =0

and aJL E AR X, R, ]r D

and theo adding and vanzelling the .cale
factars, we get

5 rz P-'rz"_r."_l__ - N _Puz "r: v
i 24, £, 24, F,
X ..Pﬂ‘g ’ l = {}
SAE, ]

Yherefore it completes the amilogy and
WE @b et the forces by merely inserting
Appropriate resistunees.  (For netwirk forr
russ having 2 redundant members s e
A

The voltage drops those due to leakape
feactance and interoal resistance shouid e
wery sinall. These circuits give results in the
fange of 57 acceracy. Tt is desirable to wee
ior highly indeterminate structures.  This
method can e extended mulistarey muole
bay rigil frames but it is our of the scope
uf this puper.
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Our Meritorious

The list of the stiderts who pussed the
E.p. Examination in 15t Class held in Aprit
1966

1. Sri Pavaskar Chandragupta P. B.L.
{Mech.)

2. Shri Patel Asi Gordhandas, B.F.
{Mech.y

The list of the students who passed 8.1
E xadistation i Lo Clasy Meld in Aprfl
1964,

S F. (¢

1. Shri [¥Souza Adbert Joseph.

4 Miss Devanan Meerd Chandiran.
3. Sho FEwvani Sunder K. M.

4. Shri Lathia Hamukhlal Meghjl.

#5 Miss Madhuri Bhudanmal Gundhi.
& Miss Paranipe Sununda Ciovind,

5. T (Mech.

Shri Agrawal Yashpal Giunchand.

Shri Boguou H. 5% %ingh

shri  Banka Ratanlal  1lanuman-
Brasad.

4. Shri Bhatt Suhas Hanshchandri.

§  Shn Borkar Ulas Juivant.

. Shri Dande Arun ID

7. Shri Ciuptz Rajkumar H.

§. Shri lopale Shantaram M.

4. Shei lyver Mohan Marnyanshiy.

Shri Joshi Aronkoiar I

. Shri Khumbatta Hashane.

17, Shri Lad Dattatrya Tagunaatl,

2. %hri Lokhande Suresh B.

N -

wSeoyured licst Rank in the Ilniversly .U s.T
Exatnipation April. 1966,

14.
15,

16,

17,

18.

19,
2,

2,

e

ERN
24.
3.
260
iT.
an.
2,
.

Students

Shrl Merchant Mobumed 1015
Shri More ¥ijay 5.

Shei Muloni Laxman P

Shii Muni Diliphumar M.
Shri Madkarni Arun B,

shre Pradhan Yikas Sadushiv,
Shri Rige Sironjan i

Shit Sudbakar Uday Tari.
Shri Shah Indraviedsn Ratilid.
§hri %hah Lalitkwnor Rupsi.
Shri Shuh Pradip K.

Shri Shah Pradipehanden H.
Shr Sharma Laxmon M.
Shri Shrinivas Balsubramanim,
Shri Surve Swedhakar 5

Shri Taswulia Mahar I

Ghri Thakur Haribar A

SoFL (Electd

Shri Atlavle Suranra

Shei Berjjnutla Ashok ke
Miss Kolbutkar Asha K.
Shei Kothare POA.

Shri Murgadi Muhidey |
Wiss Rajuni Sarlal Vashdev.

T he lise of stadeets wite pusved Bl T
simarion it Vst Clasy held fn Aprii UG8

#2

Shri Agashe Vijay  Vishau
Shri Ajmera Ashoh Vryjlal.
Shri Anandkat Jatn M.
Shri Bhide Munohur J.
Shri Chaudhary Jugdich 5.
Shri € hhabriya Amar L.
Shri Churi Shreenivas K.
$hri Nang Geelaram 5.
Shri DDhond Vishram Y.
Shri Furia Ratilal Khinuji,
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1. Shri Gangpj Bipin C. 27, Shri Mehia Hemandra 1,
12 Shri Gore DGilip v, 2% Shri Mehty Lalitkumar §
3. Shrj Jaday Ambubhai B 2, Shri Mody Satish Ushalane,
B4 Sho Jaig Virendrp v A Shy Nagarsenker Nilknath
PS5, Shri Juman; Komalkishar T A Shrf Majk Vithal v

. Shn Kapadia Dilip A 3. Shn Parel:y laxvanijlai p,
F7. Shri Kare Jayprakash D B Shri Pate Ratan Mavaii,
. Shii Kgrve Subodh B M Shy Pavmuastpr Ashwing
W Shy Khalap Rawlo, L 35 Shri Revenkar Apil W%

200 Sk Kutwai Madhuhur Mo Shri Shap Mulchand k.
2L SR Ko ) "l.r'cnkurcshyas. 7. Shi Shah Suresh J,

22 B Kurlawally Rohinton M. M Shr Shete Rijkumar [y
22 Shii Kurws Ismail Siuj, A%, Shri Shiy Ramesh b

4. Shri Lathja Durlabhaj N, . S Tendubikar Ditip v,
=5 Shri Maartory Indukunyr H. A 8 Vepng Kishtapapal j.

26 Shri Muniar ]'hj.'ugurujan. 420 Shr YViemis Hermopio H

KULApAT] MEDA WINNERS

THIS YEAR

Lo Kulapati's Goig Medul for the hegt b Kulapati's Gopg Medat lor the gru
allround studen 196667, dent whis passed B (Civil) exami
-Miss A j Kalhatkar, BAtion in Firg Clasg Slunding Firse

.

2. Kulapati's $jjver Medal for the Second fram this collepe.
best student |966-67, Shei ¥.S. Karnik
= 3hni K.C pargt. .

¥ Kulupati'y Galg Medal for Sevuring 7. Kulapati &:S:]w:_r Medal for the Scc_cnnd
the Fist Runk in tine University ar Student in Bz, tMech ) cxaming.
S F. iChily CxaAlation ton from this coliege.
- Mis M OB, Gandly, oS0 MOV Walawalker

4. Kulapati's Cal Medul for the student . .
whe [rssed BE f:'k']f.‘i..‘h.] SRIMiNg- " KU];!D:![!.‘. SII\:EI ."I.-'i.LdEl[ for the
Howk dn First (Clage standing  First Sr_‘_r.r.m.d slu.dcr][ m_B.I_-. {Electy exa-
from this callege minatien fiom this cullese

-Shei € hundr.-rgupm P Pavashar. - Shr 5 .G, Kamath,
T Xulapati's Gold Meda for the studen 9. Kulupati's Silver Medal far the First

who pussed B.E (Flect.) in First
{Tasg stamding First from iy vof.
lege,

-Shri Asit ¢ Page]

83

Sludent in R (Uil examination
from ehis college.

—5hri A K, Subijwan;.
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Knlapati's Merit ‘Wedals for I and 1L studenis of each class:

F.E.
Shri Mathakia K. (L
Shri Pankh K. L ([
§. 5. (Civil)
$hri Lathia D.N. (1)
Shri Vakharia N.K. i
. F. {(Mech)
ghi Chud 5. K. (1}
Shri Manlora T.H. (N
5. E. (Flect.}
Shri Varma K.} (L
shri Shah UL A. (D
B.L. (Civils
Miss Gamdhi M. B il
Miss Parsnjpe 5.G. (1D
B E. {Mech}
Shri Joshi AL L. 11
Sho Ingle S.M. (1
g k. (Flect)

Bd

17, Miss Athavale 5.V, (1}
|4, Miss Kolhatkar ALKt

Pruthvish Naralndas Khillawala Prize

1 Shei Varma K. J—for being the First
student of §.E. {Elect.) and seeuring
I Clays marks in F. 3.

1 Afiss Athuvale—tor peing the First
Class first student at % F. Flectricul
pvamination.

S Shri Patet A G- for securing Firs
Class ut the B.T. Electrical exumi-
patied,

Shripada Rao Dubhasi Prize for 1966

Shri Rupawate oA, (6L Civld stuchent
nowi— fur securing highest pereent-
age of marks In Diesign and Drawing
of §.F. Civil at the Lniversity Fxu-
mination held in April 1966




Inter Class Championship
Foor Bafi B.E Team
Cricket: 5 F Team.
Aeudminton - B L Team
Thg-of W F E. Team.

Best performance in Inter-Colepiate
Cricket Towrnaments:

Best Barcan -
Subnis N K| (F.Ly.
YUest Caprain -
Ratmuath 4 5. (S E 1y
Aest AN Rounder-
Desai R.M. ftF K.y,
Best Fivlder
Mahadevia 5. 1. t5 F 0y,
Hest Bowfer

Nagarkatti P, Eboo

Best performance ip Inter-Coltegizie
Hockey Tournaments:

Lest Player-
Cherian (" K, iS5 h 1
Necond Rec HMaver

Dalsl K f (5 F M. ).

INDOGR GAMES.
Inter Clasg thampionships;
Chess:

Ghate A A, (F.E ]
Dalal S N. (B EE |

LIST OF PRIZLES & TROPHIES

Inter Clasy Umm]iﬂmtlp:
Fatle-Ternir-

Sngles:
First Prise:
Doshi 8§ K, (B.E. My,
Second Prire-
Cherian K O (5.1,
Doubles:
Viest Prire-
Cherian K ¢, & Karve §.p,
Second Prige-
Doshi 8. K. & Desai B,
Jumbled Doyhes
First Prive:
Cherivn X ¢ & Shah N v,
Second Prize-

Paymaster & Agarwala K,

Best performance in Inter-&-lleghte
Vaolley hall;

et Plaver.
Samant, (5. F MY,
Necend Besy Player-

MNadkarnj, 5. K 10

Inter Clagy Championships:
Carroemn:
Singles:
First Prize-

Hattangadi v .




-

Second Prize:
Mulla A .5 .

Doubles:
First Prorc:

Ferpandes & lrani,

Jumbled Doubles:
First Prize:
Mufla A 5. H & Bhadkamkar V.5,

Speond Prive:
Lalka Z.). & Shah (1°.1:.).

ATHLETICS:

BEST ATHLETES SPECIAL PRIZE
Y. Fernandes (5. F 1

1K) Metres Race:
{0 Dalul K.J. (5. B2 M}
{2y Bunan T (551,
{3) Cherian . K. {5.E.).

200 Metres Rage:

{1y Dalal K . J. {§.L.M.).
(2} Magarkatti I, -
(3 Chenon CUK.

400 Metres R
(1) IYSousa B (1Y

(2y Chavan 12, (8.1,
T3} Magurkai PLK. (S EY.

©OHIH Metres Race:

(1Y Fernandes V. (5.FE.1.
£21 laduv A. {S.L.0,
(3} Chavan [3. (5. FE.].

15000 Metres Race:

{11 Jadav A, (510,
{2) Fernandes V. {(B_L.].
{3) Desai R.J.

S000 Metres Race:

{17 ladav A {5.F.}.
2% Dalul K. I 45,120
{11 Desyy R.T.

Long Jump:
(1Y Bapan C. (S. L.y
{2) Fernandes ¥, (5.E.Y.
(3 Nagarkatti P.K. (5. [.).

High Jump: :
{13 Khatri R. {B.E.},
£2)y Avasckar 1., (5. F.0,
(31 Fernandes V. {(3.E .}

Shot Tut:
f1} Avarsekar K. (5. B.).

(2} Patil K.C. (F.E.).
(3) Bhende A

[Hseuss Throw:
(1) Fernandes . (8. E. 1.
(2 IrSoura R, (F.E.}.
f3) Aversehar K. (S.F.1,
Lavlin T hrow

i1) Avarsehar K. (S.E.).
£2r Samson 5. (S_LE.1.
(3} Cherian ©.K. (S.F-).

TEAM EYENTS:
4w 100 Metres Relay Race: (5.1 Team)

MNalal K.,

Banan (.,
Cheriun C K. and
Nagarkatd P

Rest perintmance in Tnter Class Badminton
Tournamenis:

Nivrples:
First Price:
Heroor A.G. {B.E.E.).
Second Prive:
Balasubramaniam (B .Y T ).
Parchfes:
First Prize:
Heroar A O, und Bharatkumar.
Ruaoners L'p:

Balasubramaniam P, and
Laxman (B.E. M.},

54




COLLEGE DRAMATICS WINNERS

MAGAZINE COMMITTEY
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“hled Poahipy

rst Prige:

Heroor & and

Shub Girish (S M.

 Nners L

Balasubranianizm P

Mumava (S F [ .

L lary Dawpleys

dnners:

B.I: Team:

Herisor 4 Balusubram

Lininery Up:

FE. Tean:
Jafn v

and

AT

& Kilnanke 3. F

Petiurmance in Cidlege  Drjputic
and entertainmeng Programane:
mhE Dirame -

i Prise-

Nimkar Supip

Second Priye.:
Nagarkatti Pravin .

Cjarati framg .
First Priqp.

Dave Fankaj.

Second Pripe
Desai Rajen.

fnstruincnial Afranie
First Prize-

Pawar §. ¢ {B.E.E.).

Special prizes: for sutstanding performance
in Inter-Collegiare extra-curricubar activites

K.CPatil, for Feather Weight Wrestiing,
Miss Axha Kathatkar, for Music,
Rijendry Gadkari, for EFlocutjon

ayr
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The list of students who have passed the Graduate in Engineeriog

Examingtions during the following years:

1965— April.

EL (i)

Shri Bhagtami Jetho Lokumal,

Shri Bhatia Jethe Tejumal.

Shri Deshpande Amul Govind.

$hri Jhurani Shyam Assudomal.

Shri Mani Kanourpatti Krishnaswami.
Shri Manjrechar Ashokkumag Hareshsar
Shri Mehta Rohit Bhopatool,

Shri Padwul Suresh Madhavrao.

Shri Patil Muhadevgouda Ramangouda,
Shri Rajadhyaksha Satish Vithal.

Shri Shah Malinkomar Litudhar.

F. i Flece

Shri Chopra Chandrasen Mangalsain.
Shri Mandznin Ashokkumar Maguntul.
Shri Shete Bhausaheb Kisuorao,

EooiMechy:

shri Advani Chandru Pahlajrai,

(lirst Class}
Shri Agrawat Bajranglal Gangaram.
Shri Ashar Naravandis Trikamdas.
Shri Chawla Dealar Konuvalal,
Shri Chhugani Suresh Sadhoram, -
Shri Chiplunkar [rmedar Anant
Shri Chokhard Satvanatayan Hatulal
Shri Churi Pramad {janan,

f1rst Class)
Shri Idaswani Murli Dhalomal.
Shri Giokhule Rojaram Shivram,

{First Class)
Shri Yyengar Laxinon Gaopal.
Shri Tyer Subramanian Ranganathan.
Shri Kadakia Juvantkumar Promochand.
Shri Metta Manojkumar P
Shri Shoh Arvindhumar Hathisang,
Shri Shah Dipak banilal.
Shri Shah Kint Manuhhai.
Shri Tahiliani Jethe Gurmuokhdas.
Shri Tejuja Ashok Hargunlal,
Shrt Vadhan Pravin Govindji.

it

1965 Dctober
B.F.{Civi):

f

I

et

-y

Sho Chahrip Kishan Tikamdas .
Shri Karmik Yatindra Shankar.
{ First Class)
Shiri Suni Pramod 1ablubhal,
Shri Thucker Jovantilal Shomii.
Shrt Dixtt ¥Vijay Anant,
Shri Morania Pradip Gokaldus.
Shri Shuh Mahendrakomar Kantilal,
Shri Shoh Mapharlal Bhojchand.

ot AMeri

Shri Gajria Bharat Ratanchand,

{First (lass)
Shri Gandhi Rujuikant Vakhatchand.
Sho Ganu Suresh Mohadeo.
Shri Karve Vasant Mahadeno.
Shri Kudalkar Kishor Narayan,
Shri 1ikrewaly Satvanarayan Matudin.
Shri T'padhyay Dhiren N.
Shri Walawnlkar Mohan Vasudeo,

{First {"ass)
Shri Shertukde Vijuy Sitaram. )

S (B lecty:

Shri Paranjpe Han Keshav.

Shri Thom Tenrdl Anthony, {Tirst Class)
Shri Borkar Suresh Mardti.

Khri Chokshi Suresh [,

Shri Kamat Siaram G, (st Class)

1966 April
f 8 (Flecry:

Shri Ajowra Pradip K

Shri Crandhi Ramesh ©.

Shr Cthelam Kishor L.

Shri Hatlangady Vijavanand 5.
Shri Karnik Ashok T.

Shri Khemakn Vinodkumor R,
Shri Tauel Bhalchandra A
Shri Maruthe Ravindra I
whri Masad Har P.

sShri Pundhi Narottam .




“a Threswarg

ani Hamnpik o,
i Gnrdhanhhai.

flirst Clgses
T Purohi; Kantjlgy

sh Shankar.
iri[l-.'umur J.

- Vig Ciuruby x
= "u'l'shwunmham

I Krtishnan
e Vorn R

antesh Bhailar

% Diosk Jagdish

A Dhanji gy,
- Hutbaure Mok
- Kinnap K. .4
- Kape Avin
> Komgy As
= Mandrek,

4 Rameshep,

bok Rohidge.
£ Ravingry, 5.
Paradiy Muan
F Pariky Avhok

4r Suhhg, M.
AR Jitendyry Rk
Shah NL'mr.'h:inr.i

d¥kiamnr 4
Parik Bharae

Achrek ap M

ijn}-kumar N
IE] Rajkums
Gadkar Ruj

Ginan; Pitam 13
dzip Kevaleh

Shri Maheshya Murdidhar
Shr Manjar Riamesh L
Shii Nujk Sunil B

Shri Nayak wapi Anane 3,
Shri pyj Ghzanash}um I
She Faturtiy Bhyr
Shei Pape| 5h
Shri Pag| J
Shei Pay

it Chiman!al.
nniila) Khushnfdus-
Aiprakash Shripad

askar l’."ir;mrugupr;: I-‘urushntmm.

(First LTlass)

Shti Pundh;zrkur Suhag Vasuden,

Shri Pepag Fravig Khimji

Shri Ravg Dh;:narrjuy Harshadrny.
5hri Rijhsingh:mi Hamesy Harbyxrgi
Shri Suh i ArMmeswaray

shi T Samtosh Sunderdss

adley i)hziramdas Shnmafdas.
Shei Sher, Bhausahan Kisanrg

%6 Octoher
Ao 10

Shri Tity Shashikapr Crilnpat,
Shri Diphe Ashok Balkrishg,y
Shri Cinnhi Mu!::hami 'S
Shri Mt M&dhusudun 5.
STl Shah Harshg T,
g (J"-.'!:’r'!.}.'
Shrt Dawgu, Nitremdr.
SRet Desgi Sibhaseq,
Shry Deshinuip lvian
Shri Pighe R;mmshchﬂndm i
Skri g Mabimey Tsrmjio

Shry Chur Arvind ¢
#HoE fMech 3.

Shy Mesai |
Al Crupty K
Sl Mah

thurngy (i,
ndry g

reshchindey M,
fritkiemar 5

ale Ravindry o

Shir Mithag Lal w

Stiri Mefsher Ramesh 1

Sl Parekn Imvkuna; W,

Shre Clingh; Mu!mj P

Shri Soqres Alvitp ¢;

—_
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