The moon is relatively flat, largaly
covered with dust and cratered by meteo-
rites. There were some craters actively
voleanie, Moon is o dengerous place and
hard going underfoot. We had brought
with us a serew like vehicle designed to
worin its way through the lunar dust and
a vehicle with Erapefruit like wheels de-
signed for travelling in very soft dust, We
also had a walker machine with a roof of
solar batteries, three pairs of legs and »
TV camera, and many other machines, It
was no:problem carrying all these things
en the moon, where things weigh six
times less and as we had already drop-
ped some of the used stores  and 1sed
equipment during various parts of our
journey up.

The moon-suit with which We were
dressed carried food, water, a radio, a
tiny store and aipr conditioning 4o insu-
late its oecupants from the 300°C fluctua-
tions of the lunar temperature. We could
see with some of the compact instri-
ments we had with us that the basic
hecessities of life i.e. food, water, fuel and

‘oxygen can be extracted from the maoon;

as its rocks contain oxygen and hydrogen
which can be combined to form water
and can also be used sepavately for rocket

*

A blow with a word strikes deepar
than a blow with a sword.

A good book is the precious life-bload
of a master-spirit emblemed and
treasured up on purpose to a life he-

yond life,

fuel, and energy required for this extrac-
tion can be obtained from intense heat of
the lunar sun,

The solution we found to the second
problem ie. shelter from deadly clouds of
charged particles from the flares on the
sun  which intermittently irradiate the
lunar landseape, and from the abrasive
rain of meteorites. was that lunar rocks
can be dugged and blasted to get shelter
or the eraters of voleanos can be used for

that,

After a brief stay of about 5 {0 § hours,
We returned to our ‘capsule and bade
goodbye to the beautify] wonderful moen,

And we did feel like oupr preceding

space travellers,

“The beauty of the heaven

The stars, the moon and the

Universe is striking but

The most beautiful of all

Is the earth to which we warnt

To return wherever We ot

When we returned 1o the sarth crystal-
sharp stars dotted the gy,

I was thrilled with joy as I switched off
the radio and prepared to go to college.

*

—Burton

—Wilton
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ERPITAPIH

(With courtesy: Amrita Bazar Patiitee)

G IO T T

© one could write a better epitaph
N'Iur Jawaharlal Nehru than what he

wrate for himself while he was in
& pensive mood: “This was 4 man who,
with all his mind and heart, loved India
and the Indian people; And they, in tursn,
were indulgent to him and gave of their
love most abundantly and extravagantly,”
His long, tempestuous career Was an ex-
periment in democratie leadership with
few parallels in the history of mankind,
By birth an arvistoorat, by training an in-
tellectual, he merged himself with, effort-
less spontaneity into the hopes and fears
of his un-lettered counirymen—men be-
hind plough and machine—and hecame
one of them, They adored him; thew
followed him along unknown tracks of
suffering and sacrifice and he brought
them to the promised land of Iraedon,
That, however, was not the journey’s end,
With freedom as the sustaining lorce he
led them towards the promised land of
brosperity. For hall a century his {ower-
ing personality gripped their heart and
their mind.

In the long, tumultuous, multieoloured
annals of this ancient land there ape fewr
men who moulded the course of histery
with that sureness of toush which charac-
terised the lifework of Jawaharia] Nehru,
He moved in a world of stormy ideas and
of baffling  problems: nothing, however,
eould prevent him from crealing a world

of his ewn; & world dominated T his awn

persanality, a world guided by his own

ideas and methods, At home he lad
father whose eminence might have frozen
into barreness the youthful activities of 4
less gifted son, Within the congress there
were elders like Patel, Azad and Raja-
gopalachari—not to speak of a host of
others who have left no equals amonE
their suceessors—with whem Jawaharlal
had 1o compete on equal terms But his
Supremacy was recognised ag a matier of
course, without unelean rivalry, without
raneour, without a sense of frustration ap
of wrong, Power sought him the allegi-
ance af men—big and small—and placed
him on the crest of wave. To the Father
of the Nation—and to him alone—Javwa-
harlal’s submission was full and spomta-
neous. But when a clash of ideas emerged
from politieal stormes; the humble disciple
ot unoften chose his own track, Partition
of India, for example, was the digpinle’s
decision and net the Master's, Tt i5. for
history to say who was right, but no one
can deny that the shape of things fin thig
sub-continent siree 1947 has been the pro-
duct of Jawaharlal's poliey. It's difficuli
to recall any other instance in our natio.
nal history in which the fate of ths eotm-
try: was decided by the theughts of a
single individual, That individual has new
left the stage. It i5; indeed, a8 President
Radhakrishnan said, the end of an epock,

Theugh Jawsharlal Nebry is dead, in'a
very real zense the Nehmy epoch has not
veached its end with the death of it pres
siding genius. In retrospect, Mehry the
builder will cecupy a much higher plage
in history than Nehru the desi royer, He
destroyed British Fmperialism sl a time
when #t had completely exhausted: its
ereative funetions and hecome an explott-
ing foree, pure and simple, Never was
destruction accomplished with greater
grace. Britain ceased to be our ruler; b
the Nehru {ouch made ler our friend,




The liguidation of foreipn vule was never
locked upon by Jawaharlal as an end in
itself. It was merely a means to an end;
iteleared the ground for lifting the people
out of the gquagmire inlo which they had
been thrown by foreign rule extending
over centuries, To that exhilarating faslk
Jawaharlal dedicated himself on August
15, 1947, ‘That dedication sustained -and
ennobled his soul but broke his body. Not
only did he eonstruect machines and dams
with breaknecl speed; he inspired «o
nation of 400 millions with a sense of pur-

pase and thereby ereated perennial spring

to water his projeets. Will that spring drv
uUp-as soon gs his piereing eves are cloged
by the eruel hands of death? Will his im-
age of India fade away when his voice no
lomger brushes it up with eclour? It is for
us to say ‘Mo’ lo these searching ques:

tions. We loved Jawaharlal when he was:

among us, We shall continue to love him,
to love his anfinished work o as o give
it the finishing touch and to enshrine bl
our hearts the ideals for which he lived
and died.

“DAFFY”” NITIONS

Colleeted by: PRAVIN VADHAN,
B E. ().

BUDGET: A method of worrying be-
fore you spend instead of afterwards,
COURTSHIP: The period during which
the girl decides whether or not she can

do any better.

ECONOMY: Denying ourselves a neces-
sity today in erder to buy a Luxury {o-
MOETOW,

EXPERIENCE: The name a man gives
tex hiz mistake.

FRIEND: One who has the same ene-
mies yvou hawve,

JOKE: A form of humour enjoyed by
some and misunderstood by many.

=1l

LAWSUIT: Generally a matier of ex-
penge and suspense,

LECTURER: Ome with his hand in yout
pockel, his fongue in your ears and hiy
faith in your patience,

LIFE: TFirst half ruined by our parents
and second half by our children.

PHILOSOPHY: A route of many roads
leading from no where to nothing.

FOET: Omne who either puts fire into his
verses or puts his verses into the fire;

PUBLIC SPEAKING: The avt of dilut-
ing a two minute idea with a two-hour
vocabulary,

VULGARITY: The conduct of othars,

body of
water,
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NEWS-ITEMS

HYDROFOILS

O wonder if in coming one decgde

Nwe 5€e scores of the hoat airplane

= hyhivdeg gliding over the waters of
s2a,

These hout airplanes are termed s
Hydrofoils, as they have under-water
“wings” (foils) which are muech the same
as the wings of airplanes:

Airplane gets bodily lifted from the
Bround when it has acquired high speed,
with its wings, cutting the: surrounding
air. Similarly, the forward movement of
the fojls through the water, hoists the
body of the ship entirely elaar of the
water, when if {s- running at high speed.

The hyll (body) of {he ship, which s
raised from the waterlevel is freed from
the Iriction full of water and thus it can
attain  very high speeds not otherwise
attaimahbie,

Many Hydrofoils are being  designed
with fixed position of toils that vemain
submerged at Eruising speed, o rising o
the surface,

The hydrofails may be on regular yse
a5 fransporter of Passenger or cargo
ships, in coming few vears: but 5 number
of coast and engineering difficulties,
mechanical icy water navigation and other
broblems remain to be OVEreome,

It is predicted that giant Hydrofoils
will be desipnied as acean-going ships of
future, which will eross: Atlantic Ceean
Just in' 30 hours, as compared to 4 days
Aow required by express liners,

Collected by
S, . PANDHI, F.E.

PRACTICAL APPLICATION
OF ELECTRIC FIELDS

While the burglay o house-bregker is
still approachineg his biooty, before he hag
his hands on i, yes, even hefore he has
closed the daop behind him—sirers alel
hooters sound, flashing  lights alarm
guards and pasgers by, and police and
ownerare warned, But this isnet done by
magie;  the thief himself alarims  fthe
police by actuating an electricfield alarm
avstem,

Electrie fields are generated  hetwesn
thin wire elestradas itstalled around tha
valuable {0 he guarded, They surround
the valughle displays with an mvisihle
curtain, If the thief op some Instrnment
he is using bBenelrates thiz eurtain, one
of the electric field is charged and the
alarm is actuated.

This prineiple is made yge of in guard-
ing whole factorias or musenns by eleg-
trode fences,

*

ALTERNATOR AND THEIR
USE IN AUTOMOBILES

In U.S. A, alternatay instead of special
BT, senerator was introduced for autn.
mobiles beecause of economy, reliability
and many other faciors,

Alternater is 4 Eenerator generating
aItet'nating current, Bl in automaobiles
direct current js recquived for eleotripa]
system. A, C, current of alternator is epn-
verted into .0, by builicin semi-eon-
duelor dindes,

Caollepted by
= N PANDHI, F. 1,




An Electronic, Dynamic center-
g system for Machine Tools
developed in FRANCE, is now
being made available for
licensing in US

The device operaies by the seanning
operation of & rotating capacitance sensor
which is attached to a taper cone fitted on-
to the spindle of a machine, The sensor is
a part of the capacitance of a tuned oseil-
lating cireuit, which modulates a small
wireless transmitter, lodged in the taper
cone,

As the surface of the workpiece appros-
ches the rotating sensor, or recedes from
it, the capacitance and therefore the fre-

quency of the modulating eiveuit s

affected. By comparing this freguency
with two identieal but 90 degree out-ol-
phase reference frequencies, two signals
are obtained, which represent the eccen-
tricity along two axes (left-right and for-
ward-backward) of the workpiece. These
out-of-center values are displayed on
separate instruments, and centering 1=
schisved by adjusting the position of
workpiece until both meters are nulled.

Like other capacitance devices of this
type, the system is capable of sensing
wery small deviations (into the 1-to-3
micron range), and it should be especially
adaptable for high spindle speeds. Labo-
ratory d'Electronique et d'Automatigue
Dauphineis, of Grenoble, France, deve-
loped if; and uses a small, battery ope-
rated caeillator in the probe; a bwo-phase
generator mounted on the spindle of the
machine; and a remotely located receiver
consisting of an antenna, amplifiers, and
demedulating eireuits.

K. A. PUROHIT,
B.E. (E.

*

SMILE A WHILE

Anoold aged, retived army officer was
explaining to his son, how to five a pistol
The son iried for nearly half an hous
but did not suceeed. Unable to restrain
himself any longer, he said, “My dear son!
il'wou are ever involved in a tight situa-
tion, for God's sake don’t shoot it, just
throw it!"

el B

Three old aged drunkards were having
a discussion. The firsl one said; “T will
like to be buried with President Linooln,
s that thousands of wisitors will wisit my
tomb every year)!' The second one said;
4T will like to be buried with Shakes-
peare.” But the third one added guietly,
Ul pick Elizabeth Taylor®,

"But she is:not dead”

“Then whe is in hurry"' T came the reply,
AL

A awoman was going by o texi.  The
driver was driving very fast and rather
carelessly, On the way she asked the
driver, “Pleasze be careful, T have eight
children at home. The driver just asked,
“And you are telling me to be carefull”

LI R R

A young man had just completed teach-
ing a few week's training course in Firsl
Aid, for ladies. After delivering his lasl
lecture, he suddenly fell down, It gave
vise 1o a very hig uproar in the class, Some
af the ladies sereamed, some ran out, But
nobody came to his rescus,

After sometime, the man stood up and
started scolding the ladies for not being
able to do anything even after comple-
tion of their {raining, Immediately his
star student stood up and said, “But we
thought it was real faint!™
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The Staticni Superintendent of Railway
made aspecial point of insisting that Sta-
tion Masters send in a full report at ones
of any aceident however small. One
morning he received the following urgent
Hessage—

"Man fell from platform in front of a
moving train; Farther details will be sent
later,

Alter waiting for what seenied as age
the Superintendent received the second
message:—

“Everything is okay. Nobody injured,
Engine was going backwards™,

g E &g

A rich man had to dismiss his gardener
dishonestly, bul for the sake of gardeners'
family he gave him a character reference
and framed it this way; “I hereby certify
e has been my gardener
aver two wears and during that time he
got more out of the garden than any man
I had employed",

ke A

An aprmy officer approached the majoy
for the sanction of leave. He gave a sharp
salute, said thal he was veporting and
that he was eligible for leave,

The Major returned the salute, offersd
him z-seat and asked “why do you want
to go home?"

“Get back to my wife, Sip"

“How long have vou been married?!
“Ten years Sir’

Sany children?? “No,; Sirth

“How about letting & man with chil-
dren go home?" asked the Major, There
were several men who had not met their
children and who were anxious to go

“Qir T aveuld like to have o thild," gaid
the officer.

Mf you have not had a child in ten
vears, vou will never have one” the Ma-
jar laughed,

Hoiel” the officer, lopked -at major
straight in the eye “we have not driven
the Chinese out, but it does nol mean we
will never drive them out",

His leave was sanctioned.

“Have wou got any new anatomy book?"
complained the student “these are at least
five years old."”

“Look boy" replied the exasperated
Librarian “No new bones have been
added to the human body in the past five
years,”

—K, K. Mani, B.E. (C)

A man may well bring a horse to the
wrater, but hie can not make him drink

without will,

—John Henywoad




BIOLOGICAL ELECTRICITY .. MW SouRcE oF powe

Collected by G.D. PAL S.E, (Mech.)
From *American Reporter dated 10-7:64

neously by living creatures as part

of their natural life processes has
long fascinated scientists. Researches
have come a long way towards under-
standing the intricate chemiecal processes
through which electricity is released in
living cells of human beings, animals and
plants and how this electrical output
might be utilised,

E LECTRICITY generated sponta-

Last year scientists of the General
Electric Company Space Seciences Laha-
ratory at Valley Forge, Pennsylvania,
demenstrated the use of biological electri-
city in a simple, painless experiment with
a laboratory rat, They implanted eleq-
trodes into the vat's abdominal cavity, A
current of 155 microwatts generated by
the rat’s body was led fram these alep.
trodes by a thin insulated wire through
the skin and used to power a radio trans
mitter,

The experiment is expected to lead to
the development of body-powered devices
which could be implanted into himan be-
ings together with tiny Wransmitters, Phy-
sicians could monifor the “broadeasts’ 1o
check on physical functions even when
the patient was asleep,

Perhaps the most exciting and promis-
ing experiments with “hio-electricity”’
have been conducted with microseopic
animals—hbaeteria, Dy, Frederic Sisler of
Washington D, C. placed a certain variety
of commaon, harmless bacteria in a test
tube containing sen water. He fed {hem
sugar, then inserted a pair of electrodes;
A weak but steady flow of current
emerged,

With  subsequent improvements by
Dr. Robert 1. Sarabacher of the Genenal
Scientific  Corporation in Washington,
thiz bacleria-driven “hattery" or fuel cell
is now experimentally powering a small
light bulb, & tiny transmitter radio and a
small bogf.

Meanwhile, seientisis are attempting io
develop stronger biological hatteries to
Power navigational buoys or even furnish
electricity to light, heat and air condition
buildings or drive industrial machinery.

Theoretically, there is no limit on the
size or output of such batteries or on their
longevity, The hacteria in the present ex-
perimental batteries reguire only ane
gram of sugar to deliver two volts of
electricity for two months Beeause bae-
teria can feed on almost any ovganic sub-
stance - ineluding most kinds of waste,
some amazing possibilities are being en-
visioned by scientists

Cifies could use their garbage dumps
to fuel their Eenerating station, Tridis-
trial plants could clean polluted stregms
and use current from the extracted con-
tamination to run their machines. A ship
could cross the geean driven by eleetri-
city generated by bacteria and waste
scooped up from the sea, Suitable hac-
teria and wasfes are abundant in most
oceans and on land, even in regions wheps
resources for conventionally geterated
electricity may be scarce.

The TS, National Aeronautics and
Space Administration is also sponsoring
research In this field because light and
compact biological power sources would
be useful in gpace eraft where weight and
dimensions of equipment are seversly
limited,
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ALL ABOUT ROCKETS i ssswss fnvasunsr

advancement of space research,

Rockets are the push behind push-
button wars, They make the conventional
heavy jet hombers obsolete; They come
even in the defence systems. The enemy
missile interception is possible only with
rockets, Intercontinental Ballistic Missiles
ate, are nothing but advanced stages of
rockets. Without voekets no seientist can
ever dream to land on moon or fo orbit
4 space station in the remote corners of
space. It is therefore worthwhile to make
a wenture to get acquainted with the ele-
ments constituting the working of the
rockets.

R OCEKETS play a wvital role in the

Rockels are the hottest. fastest, far-
thest ranging power plants ever designed
hy scientists. Common man looks upon it
as what is named as “controlled catas-
trophe’” with built-in deathly elements
Oddly enough, for years rockets were
Sunday supplement fantasy, It was then
it happened. There came the horrible
German V-2 rocket—14 tons of packaged
digintegration hurled into atmosphere at
a fantastic speed of 3500 m.p.h. powered
by a rockel engine of 600,000 h.p. with
fuel consumption of 30 lb/see, It was the
start of the beginning,

The funetional principle of the rocket
and that of a jet engine though resemble,
there is basic difference. Jel engine can
work only inside the atmespheric region
surrounding earth, Ouilside it, jet is ren-
dered useless, But rockel can function in
vaeuum, Actually the presence of atmos-
phere poses an obstruetion in the path of
the rocket, Rocket works an the principle
of Newlon’s third law of motion which
states that action and reaction are equal
and opposite. A conventional jet craflt
loses thrust when it gains height: But,

with rocket it gains speed with the gain of
height. How this happens we see later.

VWhen a rocket is launched, it should gel
only a fraction of its speed at high alti-
tudes;, because the presence ol abmos-
phere produces heat due to frietion with
the surface of the rockel As soon as it
gets out of the atmosphere of earth it can
move wilh greal speeds; As it gains
height fuel is used up which decreases the
weight of the rocket, which in turn in-
creases the speed of the rocket, This
action iz cumulative as we observe,

Though Rocket works on a simple prin-
ciple, its designing poses a great problem
te engineers, Every facet of rocket-de-
signing is oritical. Hach component is to
be made with flawless metal end grinded
to preeision. Even the minutest Haw may
affect the whole system and the presence
of irregular fuel flow may cause violent
unstable combustion of fuel and conse-
quently entire rocket may be shattered to
pleces,

Tach rocket has with it, & definite his-
tory of different phases of its design. Fach
machine ig calibrated to aveld any varia-
tion in performance,

Unlike other hegt engines which can be
teshun  to determine their behaviour,
Rockels are one=shot affairs, Onee fired,
entire fuel is consumed, Of-course, the ad-
vancement in science made it possible for
the enginesr to predetermine the behavi-
pur of rockets using wersatile methpds,
Tn eneof the cases of the testrun of the
rocket engine, water is fed into it which
i fltered to such an extent that it con-
tains no particles of diameter greater than
25/ 100000 of ‘an inch. The pressure,
volumes and rate of flow is measured with
precision. This data is franslated into the




actual fuel values with consideration of
viscosity and other variables of fuel. Thus
ﬂngiri_eers are i oo position to predeter-
mine the future performance of a rocket
EIEine.

Rockets fall into three chief categories
(1) that using solid fuel (2) that using
mena-propellant liquid fuel and (3] that
using bi-propellant liquid fuels. All of
them ecarry Oxygen with them, either
mixed with the fuel or in separale con-
tainer, as there is no oxidiser present in

space,

Solid fuel rockets are used as boosters
for air planes and missiles to full flight
taking advantage of the fact that aivevaflt
will fly with heayier loads and less thrust
than they requive at take off. It is also
used in interceptor devices in army. The
two priceless advantages of the solid fuel
rackets are that they have no recoil and
they can be guided after launching.

Ligquid-fuel-fired rockets are more com-
plex and expensive but efficient and
powerful than solid-fuel-fired rocket, In
this type combustion can be controlled.

In this case functioning reguires a coum-
plex array of controls and valves. Large
volumes of liquid fuels and eoxidisers must
be injected into the combustion chamber
at high pressure and with precision con-
trol. The fuel should be injected into the
combustion chamber at a pressure higher
than the combustion pressure. This ve-
quires power in ernormous measure. This
power is obtained from energy stored in
compressed gas which is packed in tanks,
provided in rockets. Compressed systems
are lighter, in weight and henee prefer-
able, When fuel has to keep surging in-
to the motor for-a long time or when high
power is in demend, a pumping system
gomes fo. rescue. Separate pumping
systems are employed for fuel and oxi-
disers.

Small reckel engine chambers arve used
it expand gases through a turbine which
drives the pump. The rocket propellants
ape nol used to generate the  gases; b=
eetse their working combustion pressure
is too high, One of the ingenious sourees
of turbo-pump power is Hydragen-pere-
wide, which when mixed with Calesum-
permanganate working as a catalyst de
composes into steam and thus delivers
adequate energy to the turbine at com-
paratively moderate temperature,

The major problem is to control the
rate of flow of fuel from pumps. The fuel
and oxidiser should be injected inty the
combustion chamber in the exact ratio
ard voluime Lo ensure steady combustion
The unstable combustion will calse tre-
mendous pressure variations which will
cause the rocket disintegrate into pieces
wihin secemds after launching,

The heart of the rockel engine is the
combustion chamber, the desigming of
which poses one of the biggest headache
to the desipners and engineers. The com-
Bustion chamber designing reguires ad-
vanred knowledge of thermodynamics,
mathematics and physics. The shape of
the combustion chamber is that of hotr-
glass where the mixture af fuel and oxi-
diser explodes during combustion and the
escaping exhaust gases of supersonic velo-
eities provide the thrust for the rocket by
which it streaks into space;

The approach welocity behind the con-
slriction is subgonic and in the constricted
region it is stepped up to sonic veloeity
which is again stepped up to supersonic
veloeity at the exhaust. These elements
are achieved in practice by proper desig-
ning of the chamber. The shape of the
combustion chamber is again useful in the
internal instrumentation of rockets, The
chamber volume and functional tempera-
tures arve wital elements; The chamber
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ambezs are used lemperature, should not in any cage ex- bustion chamber through & number of It
4 turbine which 3 ceed 4,000°F. holes drilled at the surface, This is
ket propellants sucresstul operation which considerably
: ﬂ],ﬁ gases; be- ftocket engines are literally flying blast- lowers the wverall temperature of the
3ust{un_p1'es_sura furnaces, The production of high pres- rocket,

BENIOUS Sources sure, temperature and velocity requires
H}*dl‘ﬂgan—per (2 the transference of heat senerated with-
with Calcium- in the rocket: otherwise, il retained, the

a catalyst de- AR ; 1 T RS
rocket will turn into a bob of metal with Sy g ; ;

: o ; ¥ — 208 T as asrainst t ) Enid i
thus  delivers in matter of seconds after takecoff, Herp e (o} 8 as against the combustion

thine -at com- 8 cooling system is tdisated cheu_-n]:ner lemperature of ‘41[11}1'!"17‘. This |
Tature, catses abnommal conlraction and SXpPat-

stong, which again iz a problem. HNG,

atfacks most of the metals except stain-

less-stel alloys. But relentless efforts and

vesearch on the subject has brought out

new oxidisers and high-octane fuels,

The oxidizers used in rockets are Liguid
oxygen, Nitrie aeid and Hydrogen e~
oxide. The liguid oxveen has a fempera-

0 control the To meat with I:hr? trﬂ'}uring Teqliire-
jfnps_ The fuel . ment 4 number of Mgenious strategerms
soted into {he are used, Rocket engine walls ave mﬂdle
thicker so as to -absorb heat befare it

1 rati :
g e melts. But this again prolongs the life of

v combistion,

il cause tro. rockets to enly a few seconds more. T}]{}'I.Igh.. the word F{}n]cef_ '.imlj'lds? {ftiGa

B whioh will Hence {:nthe_r mﬂft.hc-d Are usad.' R@galanu- cnu.‘t and innocuous, it ]]HS. under it fury
; ; rating: cooling system is used. The fusl- which no hell hath, Heat, light anel sound

£ into pieces oxidiser is ecireulated within the rocket, explode from this man-made mefeors with

L whereby it gets pre-heated which again is a magnitude that resembles an atom

ngine is the helpful in combustion, Tn s,c?vanced:iﬂnlmts bomb, They are engines thk‘:t live in o
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THE
DIGITAL
COMPUTER

By :
UMESH 17, DIWADKAR, S.E, (E).

HE DIGITAL computer is essen-
T tially an electronie data processoy,

Its application and size vary from
desk-size computer to room-size used in
air-traffic control. Tts basic function is to
perform mathematical operations like ad-
dition, “subtraction, mitltiplication. and
division, Also, with the help of above four
operations it can do any complex mathe-
matical operation provided the particulay
computer is designed for that bype of ope-
rations. All other operations are perform-
ed by alittle modification of addition pro-
cess. Following a sequence of instructions,
which is called ‘Programming’, a computer
can solve problems in algebra, geometry
and ealeulus in a fraction of the time re-

4y e

Condeal Unet

Sl
quited by mathematicians. Due" o 1his
ability to perform thousands of basic
arithmetic operations each second, a digi.
tal computer saves considerably time of o
scientist and also gives him {or her) all
the possihle answers that can exist for g
particular problem, There are mainly fwa

types of digital computers (1) Special pur |

pose (2) General purpose computer, A
special purpose computer is one designed
o perform a single specifie job and g
other, so that it has limited applivations
e.g computers used fop banking work,
tomputers used for a specific mathemati.
cal operation ete,

Now.'let us'see the tonstruction of-a
camputers basic units; Fig. No. 1 shows
the arrangement of basic computer unils,
Their functions are explained later,

INPUT Unit: The function of an in-
put unit is to receive the daia of a given
problem. This feeding of the daty to [he
input unit has to he done with a coded
language: Various ways in which this is
done  are (1) Punched-card readers
(2) Tape readers (Paper or magnetic)
and (3) Keyhoards, Since this unit and
outpul unit are often slower in operation
than the rest of the units;, i beoomes
necessary to store partly processes and
uniworked data in storage tinit,

STORAGE Unit: In solving . a pro-
blem of a complex nature this unit {which
iz also known as MEMORY Unit) fiest
retaing the sleps for solution along with
nitial ‘input data and, later, (he inter-
mediate and final results, All information
that enters or leaves the computer passes
through this unit, The most useful ones
are magnetic-tape, revolving. drum  or
magnetic core type of memory.

ARITHMETIC Unit: This unit  doas
all the mathematical caleulations affey
getting instructions from the control unit,
It gets the data from storage unit and
after processing, it is sent back to the
Same unif,

OUTPUT Unit: It receives the final
results  and  translates  them Tirom
Machine's code language to a form which
the operator ean interpret.  Common
forms of output units are {1) Card pun-
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CONTROL Unit: This unit is of grea-
test importance in the whale compiter gs
it' performs the most vital function of
actuating the other units and guiding the
data flow from input unit o output unit,
In short, it accepts the problem and
directs the order of operation.

MNow: lel us see soma of the elements
that are used in designing a computer—

Computer design is divided into twa
zones: Logical design and Electrical de-
sign, Logical design invelves the use of
logical mathematics to provide equalions
for all the operations a computer st
perform— Tlectrical tesign provides elec-
fric circuils corresponding to the logical
etuations,

The four basic requirements for com-
puter desizn are as followa:

(1) A system of numbers that can be
easily adopted by the machine to perfarm
arithmetic operations;

(2) A system of mathematics that tan
determine and describe all the aperations
Lo be performed by a computer,

(3} Means. of representing all com-
mands, information and numbers in @
computer by electrival quantitios,

{4) A system of electric circuits to
execute all the operations to be perform-
ed by a computer,

The number system used in computer:
The 10 digits used in the decimal syslem
dre too cumbersome for a computer of
reasonable size. In order to use decimal
system, either 10 storage devices or a de-
vice with 10 level signal is reguired for
each order. And il is a fact that o sigmal
of 2 discrete levels is less subject to de-
terioration than a multi-level signal, For
this reason “BINARY number syatem’™ |8
used which utilises only two digits:
and 1.

Now let us see how a decimal number
is written in binary form—

U020 2% for unit place
sl Ll %

and g0 on, e.g to write number 21
Fl=21]-1
=164 11 (=160 4-Low1)
=1 } @)L 050884 1 o2
) B T a0l

=0 in Binary System 21 2 10101
Besides the mathematics used in the com-
puter iz " BOOLEAN ALGEBRRAM™

This algebra or rather mathematics]
logic is hased upon the Bremise, that, a
statement js either TRUE or FALSE. So
in it only two values are to be considered:
zero and one. The zero signifies the False
Le. in circuitry the absence of a signal and
one signifies True or the presence af a
signal. Of prime importance ate the i
finitions given to the symbols- (ie, add)
and 3¢ (e, multiply), In Boolean algebra
-+ means 'OR’ and % means “AND". The
following two figires (Nos. 2 and 3) will
explain the meaning of above two fune-
lions,

-..:’-.-]
- |
- ] ol
x|
ARD ST ! LR Sy L

Now we can see that in an “And” e
cuit if either of A and B are open’ (open
being equivalent to zero) the L won't
light ie. say & (open) 2 0, B {eloged) = 1

A and B=d B =0 T=f

whereas in case of OR cireuit we can see
that if either of A or B is closed ( close=1)
then current would flow ie. signal would
be present or in short A fopen) - B




lelosed ) —=0-4-1=1, Some of the properties
sl s aypr .

) 0= 041 =1, 1 L=t e O

A==, Al =]
W) 0= e =T and o A=y
Now let us go a step ahead and study
how a function (A-B) (A4C) ecan he
Pt dnto: cirenit form now by Boglean
Algebra—
(A By (A E) —Ad - AR+ AC-BC
= A1 +B- -8B
— A(1-FC)+-BE
Singe: Ad-1—=B 1= 1=-1
— 4R
Nowe this “Acr B AND C ean be re-
presented by following civeuit (Fig, 4).
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Fig 5

The symbol used ' in above circuit is
£ =35 which represents a “DIDDE",

The above civeuit in simplest form ean
be shown as {fig: 5,

Boolean Algebra and the hinary number

system have once important characteristic:

omly 2 diserete quantities exist  in
eaeh system: Since inceach case only 2
walues are used, an electric pulse is the
most suitable ineans ol representing these
values: All numbers, commands and in-
formation arkcontaingd in the computer
in the form of pulses, This is the internal
language of a complter.

General purpose digital computers have
their widest application in the: secientific
and business data-processing fields, The
computation of missile trajectories toide-
termine the efficiency of missile design
can be done aceurately by means of com-
puters,

The uses of computers can be put under
3 heads—

(1) Eommercial;
(2) Seientifie;
(o) Military;

Computers are being utilised to a larga
extent by coromercial firms and business
hotses.

Mearly all large Dbusiness (uptil now
vutside India bul at present even in India)
use computers and data-processors for
calculating pavrolls and billings, for pro-
cessing inventories and for reducing huge
pile of statistics to a compaet form,

{2) In the svientific field il iz used (o
develop and test allovs, compounds, for
finding weak and strong areas of newly
designed devices,

{(3) The importance of computer is in-
ereasing day by day in defensive gz well
as. offensive military tactics. To say the
least, it can command and direct a hig
warship under any situation,
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! GROUP of young students hadl

assembled at the V. T, station on

3-11-1864, If “Face iz the index of
mind”, any body could read the zeal and
the daring spirit of the students, It was
the long cherished day in their student
career, They were to starl on an educa-
tional tour to Nerthern India. & glance
at the programme would reveal that the
tour would bea very busy one meluding
over 15 places of industrial inlerests in
a short period of ahout two weeks, How-
ever, one could undersfand the will to
keep up this programme. The first lap of
the journey and tour began with the
green light and whistle of the guard to
signal the departure of the Bombay
Howrah train. The tour parly had secured
the third class sleeper accommodation ane
the journey was quite comfortable,

Ag the train approached Howrah, every
one of us was eager to have a glimpse of
the suburbs of Caleutta. The very sight
of the famous double cantilever Howrah
Bridge from the train ifself brought in
us @ thrill as the train gradually steam-
ed in at Howrah platform, one of the
busiest Stations in Indis; The Howrah
Bridge across the river Hoogli iz the main
link hetween two lwin eities, Caleuita
and Howrah separated hy the river
Hoogli: Acsight on Hoogli would resemble
the busy sea coast of Bombay, Our visits
to Hindusthan Electric Co., Phillips Lid,,
Jai Engineering Works, Jessop & Co., and
other industries were highly instructive;
We could, however, find some time amidst
this heavy schedule to wvisit WVietoria

Sade) T

il

Memorial Hall, Botanieal gardens and
other places of general interest.

Next we wisited Chitlaranjan Liocome-
live Works on 13-11-64, It is a place of
pride to all Indians, During our short stay
we cauld go through the different sections
of the Loecomotive Works and gather very
uselul information. We were happy to
learn that all the materials and parts
used in Locomotives are mostly manufai-
tured and perfected by our Indian Engi-
neets. Our journey from Chittaranjan to
Delhi was uneventful except for the nsual
overerowding in compartments. How-
ever, it waz a pleasure {o travel in the
midst of people having: different habits,
views and spesking different languages,
A train journey would atleast help one to
understand that with all the outward
differences in our people due to barriers
of language, local customs, ete, the under-
lying or the basic culiural heritage is the
same and this is the foree which binds us
all and probably ne foree on earth could
erode this basic cultural unity in us.

With Delhi as Head Quarters, we
visited, FEszeorls, Fastern Dlechronics,
Hindustan Electric Company, all situated
al Faridabad, besides National Physical
Laboratory at Delhi. We could however
spend & few precious hours in sight-ses-
ing at Delhii. The Rastrapatht Bhavan,
Rajapath, Trimurthi, Vielory gate,
Parliament House, Birla Bhavan, Con-
nought Cirele remind us of the glory and
pomp of the modern dayvs, Whereas the
riing of ald Delhi, Kutab Minar, Jumma
Masijid, Red Fort and Indian Observatory




are sure fo leave an indelible mark on
the minds of the visitor about the glorious
heritage of our country dating back 1o
several venturies.

MNext we: visited Agra and Fatehpur
Sikri. Both the places appear to be living
open cair museums of the grandetr of
Moghuls at their zenith. On 17-11-84 wea
visited Bhakra Nangal, a place of pride

to all Engineers, A mighty dam rising to

T20° high across the river Valley has
brought life and prosperity to the Punjab
and arid parts of the Rajasthan. It is o
symbol of our prosperity in the post-in-

*

dependence era. From Bhakra Nangal we
proeeeded to Chandigrah, Simla and other
places. On our way back to Bombay we
stopped for a day at Bhopal and visited
the Heavy Eléciricals. When we reached
Bombay on 23-11-64, though that zeal
and the daring spirit had wvaned out to
some extent due to tiresome journey and
visite for mearly 3 wesks, we had the
satisfaction of having seen many places
and pained the invaluable experience
The tour really opened our eyes and made
us visualise the vastness of the engineer-
ing field and the great task awaiting us.

l ESTD. 1873

ENGINEERING & SURVEYING MATERIALS
DRAUGHTSMAN REQUISITES
Such s

SLIDE RULES, INSTRUMENT BOXES,
DRAFTING MACHINES, LEVELS ALL
TYPES, THEODOLITES, MEASURING TAPES,

THE BOMBAY STATIONERY MART

TA, Sir Phirozeshah Mehta Road,
BOMBAY-1,

Telephone No, 253807-3
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WE CAN MEET YOUR REQUIREMENTS

of quality instruments manufactured in india under the house of

| TOSHNIWAL INDUSTRIES PRIVATE LIMITED

|
Industrial and Process Contral Instrumente | 5] ‘Physics Laboratory Instruments dnder
under licence from =L|_"§1D}. licence frem b
M/s, HARTHMAN & BAAUMN AG, GERMANY W Mle. W. G, PYE & CO. LTD., ENGLAND

YWolisge Regulacing translormers &

rheostats - under |lcance from.
s IR!‘I":IgH BELECTRIC RESISTANMCE W

 LTD, ENGLAND

pH Moters and Conductivicy Mecers indar
licange Tram
M5 POLYMETRON AG. SWITZERLAND

IJL'I|"|'B-'J_I FALIk
M

TOSHNIWAL INSTRUMENTS (AJMER), Ajmer.

| Testing Instruments far Ol & Petrolaum products,
Incubators, Ovens, Eec

| TOSHNIWAL INSTRUMENTS (BOMBAY), Bombay.

|
Etectronic Test Inptruments for Laboratory and Induzeries
Elgctrochemical instyuments,

TOSHNIWAL INSTRUMENTS (MADRAS), Madras.

Gas Plants, Heating Mankles, Stirrera and
Enginesring téwt instrumants,

PRESTIGE INDUSTRIES Bombay.
: e
i ito tnrreerane WAQUET
SCIENTIFIC & INDUSTRIAL INSTRUMENTS Co., Indore.

Electronic and Blectromadienl instrumanta.

Industrial Pressura & Wacuum Guoges,

Induserial Dial Tharmometers under licenca from
™3, DREYER ROSENKRANE & DROOPF WEST GERMANT

| Sole selling agents :-

- TOSHNIWAL BROS. PVT. LTD.
BOIBAT e ALCUTTA © DELHI ® MADRAS .

POMBAY ® AJMER @ C
=T

-G A A
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for all your

TESTING PROBLEMS

We offer from stock or from incoming consignments
all types of

i Testing Equipment : =
i METAL TESTING MACHINGS SJ:'&'I_‘IHET[C & PLASTICS TESTING
Creep Testing Machines LHINF_:SI
Tensile Testing Machines Hurdiess Tester
Pendulum Ram Impsdct Testing Machines Bending and Stress Tester
I Hurdness Testing Machines Cold Tarque Tester
Test Bar Notehing Apparaius Cn!:ll ﬁﬂl::dll‘lj: Tester
Spring Force Testing Apparatus Fatigue Testor
Torsion Testing Machines far Wires Sampls Catler
PAPER TESTING MACHINES
SAND TESTING MACHINES Bielng Dregreis Tegtor
S i
| suma s ol Toste
aisture gt . ]
Jn Continugus Moizture Content Tester
Fermeahility Mator Toster . i A i
Mud Content Tester Continuious Machine Speed Counter
Birsing Cabinet LECTRONIC INSTRUMENTS FOR THE
Mould Hardness Tester NON-DISTRUCTIVE TESTS OF METALS |
Baking Cven : -
I T ki batoe ' RuiA Balance Eﬁ?f&ﬁﬁﬂ:ﬁﬁfaﬂc & Dynumic
;’“"i gf:’;mﬁr..[. : Strain Gauged
Si:_ﬂ Si:ul::r kb Electronically Controlled Spark & Arc
Eiﬂ.IJEU1EI.F Mifmﬁﬂc‘lﬂﬁ ﬁi:s:*;l:o'r:ﬁﬂf{'l-l?ﬂf1 |
ware Egrdonrs Tester Baluncing Equipmint for Strain
Eaboratory hixer Mcne-lurimz hridnﬁ
“ Stecl Sorter
INSTRUMENTS FOR TELECOMMUNI- it |
CATION, RADIO, TV ENGINEERING Hand Speciroscope
Electrolyticil Polisher
Generators o N T o .
Vacoum Tube Volimeter & Measuring Beidee lhﬁéﬁ%ﬂiﬁ,? FOR TELEPHONY &
Oucillozcope & Ancillary Equipment Freguency : :
Metar Creneratars
" Power Supplies \ Power Mcl_crs
Concrete Compréssion Testing machines upto ‘-’SWIR Indicntors
400 tons Coaxial Instroments for 58 2 29 mm  wave
eutdes for 34 « 15 mim wive guldes |
|
Exporters
METRIMPEX pubarest, v napor vier HUNGARY ==
I'mporters
13, BRABOURN ROAD, CALGUTTA-T.
Gram: TESTOOL Phone: 22-8167/68

)
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DYNAM ELECTRIKIT

SIXTY EDUCATIONAL ELECTRICAL EXPERIMENTS
YOU CAN DO YOURSELF
Price Rs. 75/- per kit 8.T. Extra.

DYNAM MOTORKIT

SIX MFFERENT TYPES OF MOTOR & PENDULUMS EXPERIMENTS
Price Rs. 25/- per Kit. S.1. Extra.

SUBSCRIPTIONS & RENEWALS of all MAGAZINES aceepted
WALL CHARTS & BOOKS on all snbjects,

Engineers & Machinery Merchants & Govt. Contractors & Stores Suppliers,

SACHIN & CO.,

23, BANK STREET, FORT, BOMBAY--1. B.R.

Phone: 25 51 75

From industrinl aiv-conditioners to steel help with prompt service and attention,
files—we can meet your every require- And now we are exporiers aswell, ,
mient. Ours 15 8 substantinal contribition sending products overseas, working
to-indwsteies that range from foundrics canstuntly 1o develop u sound
to development projects, Batlibois expart market for Tndiap
offices around the country are ready to enginesring products,

WHEN THERE'S A DEMAND
T0 BE MET, THE FIRST FI.AGE B

IS RESERVED FOR US

d Cﬂmpan:.r
BATLIBOI >

Repd, Oilices Forkes Sleees, Forl, Boneday-|,
mEnufaciurers — disieibiiemn — Expariarn
Branzhes — Associnses o pensing. All-Over Tndin

BB G
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GRAMS : FATIGUE. FHOME: 566553,

@EW@ Products are renowned For

e Pendulum Impact
Compression Testing Machine Testing  Machine

Tersisn Tu:.:lng Hu:hlne
OUR DESIGNS ARE ATTRACTIVE & PRODUCTS ARE PREPARED UNDER
THE SUPERYISION OF MOST QUALIFIED TECHNICAL ENGIMEERS

Weaod Testing Machine

Fitigue Testing Machine

Spring Testing Machine

For Detoils Please Contact:—

GENERAL ENGINEERING WORKS,

OFFICE : 10944/4 MANDIR ROAD, MANIKPURA, KAROL BAGH, NEW DELHI-5
FACTORY : 5/3T A, KIRTI NAGAR INDUSTRIAL AREA, NAJAFGARH ROAD, NEW DELHI-15
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J. V.NAVLAKHI & Co., |

534, KALBADEVI ROAD, BOMBAY-Z,

ST G TS TS i—

Model Dunipy Level 147 with
Compass

Engineer’s 14" Leval

Reversible Level

German Type Level No. 40104
German Type Tilting Level No. 4036
5 Transiit Theodolite

Brass Pantographs

Fdiographs 307 & 367

Abney Level

India Pattern & Delisgle’ Pattern-
Clinometers

Optical Squares — Swiss Type —
Round & Box Pattern

Levelling Staves

U.N.O, Type Steneils.

Dyawing Boards:—

Students @uality 32 ad”
Engineer's Quality A2 24
do g2t s 30

T-Byuarssi—

Students Quality 24" & 327
Bngineer's Quality 24, Bae & 42"
Set Bouares — Transparent
Protractor — Transparent
Cardboard Scalesi—

& to H & Metric

Sat of § & § — Ordinary

Cardboard Scalesi—

Superior Varnished A o H & Meirie
Set of 8.

Javian Drawing Pencils & Erasers

Steel Rulers 67812"




INTRODUCING
NEW ALL GEARED
RAMAN No. 4 (AU)

maneklial & sons

Showroom & Sales Séetian

277, NAGDEVI STREET, [

BOMBAY-3
Head Oifice

BARBHA! MOMOLLA, BOMBAY.-7. |8

UNIVERSAL
MILLING

MACHINE WITH
AUTO FEEDS [N

ALL DIRECTIONS
ARD

3" *AMT' AND
11j&" ‘QMT* CAPSTAN
LATHES

Dur Agoney at Madras . . —

Qur Agsociates at Caleutea 13,

WITH BEST BHAVAN'S COLLEGE
ANDHERI
COMPLIMENTS

COLLEGE CANTEEN "

Praprietor—f. M, KUTTY,
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With Best Compliments From: l

UALITY INSTRUMBNTS MANURACTURING (0.

221, Sherifl' Dexvji Stiect, BOMBAY-3,

Mamufactarers and Dealers dn:

@ Physics & Biclogical Requisites;
@ LElecirical & Elecironic Measuring Instruments
i @ Drawing, Surveying & Mathematical Imstruments
@ Enpincering Apparatos & Dodels,
Seliine Agents for
S EICE T BRAND INSTRUMENTS
— LIKE —
HOT AIR OVENS, INCUBATORS, WATER BATHS, SUCTION & VACUUM PUMPS |
Etc., F.h'.,, Etc,, ‘
Grams: “* UNILABE ™ Phone: 325611
- — e —
With Best Compliments from
THE NEW SURGICAL TRADING CO.
9. VITHALDAS ROAD, . & BeX NO. 2321,
BOMBAY -2,
Telegrams: "COWORKER" @ Telephana: 38138
Dircet Importers & Dealers in Surgico-Medical & Scientific Supplies,
- — OTHER SPECIALITIES. ———— -

i Ovons —Ltilits Model, Gravity | Refrigerators.  Deep Fresgd | Bheostals, . Resistance  Boxes, :
Convestion,  Mechanicol Con- [ Cabingts and Condensing. Units, | Wheat Stone Bridges, Galvano- |
weation, Dryving  Chamber, In-| Compression  Testing  Machines, | meters, Thermocounles, Therma- |
cubatorsy  Electric  Hot  Plotes, | ¥icat MWeadle -Appanatus,  Sieve | regulators Bico, Ete:  Test Equips |

| Dristilling Watar Still, Water Baths, | Shakers © Ro-Tap and  Inclvno | ments for Soil, Concrele, Lime,
Analytical Balances & “Weights, | Gyratory and Sleves, Kahn Shakers, | Aggrepate, Titlumen Bie. . Laba-
Antoclaves & Sterilizers, Spectre- | Multiple Stirrers, Muille Furnaces, | eitory. Equipments for  Applied
mieters,  WMernjer  Microscopes, | Moisture Maeter, Paint  Testing'| Mechanics & Hydraulics, Survey-
Reading | Telescopes, Clpl:cui Equipments, Ceament Testing | ing  Instruments & Accessories,
Benches, Ete, Eic, Baunignients, Eie, Bie

35
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DEAR FRIENDS,
I When you think of books ! |
To buy or sell,
Il School, College or TECHN‘[CAL. I
New & Second hand or on Hire.

|| WE HAVE ALL ENGINGERING MATE-
RIALS AND BOOKS FOR SALE ON 10+,
DISCOUNT.

Paost Box Mo, 736,

Fort, BOMBAY-1.

I MACHINE TGOLS — MANY TYPES ]|
ALWAYS VISIT INDIGENOUS — IMPORTED
| LATHES ; HACKSAWS : FLEXIBLE
SHAFTS : DRILLS : MILLINGS 1 SHEARS :
BH“‘VANS BOUK STA“— GRINDERS : CHUCES : TAPPINGS "
BHAVANS COLLEGE, AND HERI, MACHINE TOOL ATTACHMENTS MANY
" BOMBAY-53. ‘ | TYPES
== e
REMEMBER PATTANI INDUSTRIAL CORPORATION ‘

19i21, Ground Floor, Haman:Street,

| EE———
"—-—-—.—_-—.

l,ﬁ — —

I
NOTICE

I’ The next issue of “SUKARMA" will appear in March 1966,
There will be a separate section for Ex-students of the College also,
All material intended for it must reach the Ex-officio in-charge,

Magazine Committee fatest by the 30th September, 1965,
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SUKARM A

PRIZE WINNING ARTICLES

TECHNICAL
PRE-STRESSED CONCRETE .. o Shei & 1. Bhatia, B.E- (Chvil)
THE DIGITAL COMPLTER SE Shei &, U, Biwadkar, 5.5, (Fle)

SEMI TECHNICAL
CONQUEST OF AIR e ShA N L Shahl, BE, (Ciil)

SHORT STORY (ENGLISH)

TOOTH FEVER Vs, DENTISTS
FEVER e e Shri K, T. Chligbric, BiE. (Chil)

ESSAY (ENGLISH)

WILDERNESS IN THE MULTI- 7
TUDRINAL MULTITUDE AND = - & A Vijay Kiovar, S8, (Ele)
THE PHILOSOPHY OF LIFE

POEM (ENGLISH)
IN'PRAISE OF JAWAHAR .. .. Shei V. Liaynan, FE, 1

PROSE (HINDI)

SHADI-KE-TEEN-PHERE = - Shei 8. ML Ferhiant
POEM (HINDI)
GYAT-NA-THA o = Strd 6, D, Awdrwad, 8.8, (Chil)




REMEMBER

“LYNX” FOR SCIENTIFIC INSTRUMENTS.

= ===PLEASE ENQUIRE=
FOR

Supply of Quality and Precision Instruments
{Imported and Indian Make)

SURVEYING
LABORATORY "

METEOROLOGICAL

SOIL, CEMENT AND CONCRETE
FUEL BITUMEN AND MATERIAL TESTING

HYDRAULICS AND PUBLIC HEALTH

* % % % & % %

ELECTRICAL METERS

LAWRENCE & MAYO (INDIA) PRIVATE LTD.—

274, Dr. D). Naoroji Road,

BOMBAY-1.
1, Government Place East, 26, Janpath,
Caleutta-1. New. Delhi.
A-B, Mahatma Gandhi Road, 17, Mount Road,

alore-1. : Madras-2.
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THE BOOK UMIVERSITY SERIES

these defigheful, fnsirictive and inspiving books i Ex

Elegant in format and getup and securely bound, i
I s 3,00 ondside Tndin, exeept where otherwise s

re ull priced ot onby fa2 2050 per ey (She 406 &1

An 'ir_mtigmljm in themselves, BHAVAN'S BOOK UNIVERSITY publications are specially chosen for their end

cultural interest and educative value, Writlen with refreshing clarity and Insight by gifted authors and savants, B

hiooks have o mellow eharm and favour of cheir ewn, Wwhich hiye endcar@% ; SYErYY
CFitdes dn asterisl are out of peiat ot the mdment]

Serial Mos.
1 Mahakharata © Rajagopalashard Wi adi
Mahabhiarats (Special library editiony Rs, 7.50

2 T Art of Life in the Bhagavad Gitn f7. 1. il el edi

3 Sparks Trom the Amil &, M. Munshi Cad el
& Crandhits Miew of Life Clunsrosanker Shitla el )

5 Aspirations from 2 Fresh World Shkital Rere Shesaet [2nd dub

o6 Tho Good that Failed Arthiere Koestler dpol Ovliers
T Things of Bewuty 17 . Bliehan (il edi)
*f Sominath The Shrine Eternal £ M., Wi

Sumupath The Shrine Erernal (Soecialdeduxe edition) Re. 750

donn amld Colture Jofn Dewey (2ed edn)

4 Free
10 Wiamnen in the Vedie Ape Shafinteln Rao St {3rd gli)

11 Lifeof Mahutmn Gandhi Vaol. 1 Louts Fischer [ ded ety
12 Tife of Mataima Gandhi Vol. 11 Lenls Piicher (e eadin)

L% Wimen In the Sacrel Eaws Shafupals Rag Shastel L2ned ey

w14 Our Greatest Mool £, M. Ml

15 Dlahayoe CLife, Sadhang nnd Teachings of Sri Aurabindat

R, R, Diwalar 0rd edn)
Mahayogl (Marai ey Ba 2025
| Aahayogl Cfengali ey Be, 20
16 Ramaynna Yol | Shudbe Mazamider
=17 Hamayana Yol, IT S Mazimdar
+18 T Badrinath Ko M Aunshi ]
Badrinagh ki anr & 08 Migghi (R 30 P

¥4 Lt\linu-%f:dmghiu_s of Cireal Philosoplers Tho ey S Thos

adn
w200 Valmiki Ramnyana N, Chandrasciilona Afver (el i)

31 Fundamentals of Indian Art Surendeanath Dassupta (ud edn)

*37 Tanu's Death and Olher Kulapati s Letters K. M. Maenshi

37 Fundnmental Unity of Indin Rodio K Mookerd] (2 et}

24 Annie Bostot Sri Prakasa (3 eidn)

25 Thi Call of the Vedas o1, O Hose (2 edn)

6 (lory that was Gurfaradess Vol, LM, Munshi
27 Glory that was Gurisradesa Vol. 11K, ML M

Glory that was Guriaradesa (Special de luxe edition complee

in ome volume) Bs, 15

78 eigraphicnl Factors in Indian History K34, Pobickar (ud edn
%0 Rarmbha Tndins Apeless Fostival GilizRunme Roy & fndiva Davi
=0 ity of Pacadise & Othér Klapiti's Lotters K. ML M

*1] Oy Forhibdden Flight Safiananaton Sinha

32 Living Blowraphies of Religions Leadery Tiunms & T

(2 diln)

33 Rhagavad Gita ond Modern Life &, A i G5t edn)
* Thapavad Gitp and Modern Life (5necinl library edition) Ra 5
Hlutgmlag_l'jzit%?nr Andhonik Jeevan K. M. Mol CHindi)

34 Ieulian Inhechtance Val. L Emiein Contthirors (3 edi

35 Indiun Tnhoritance Yol. [T Emingns Conteibutors Crd (2]

40 Inding Inberitanee Vol, 11T Eminei Cantplbatary {2 edi)

35 Studles fn Lpics and Poranas of Tndia - B, Psriker 2l ecdn)

37 Tindnism Drowsh the Awey 0. 8. Sarma (3edadu)
38 Rifnht o Soviet Land Sapvanervan Sinhi
#30 Wil Boy & Ofher Kulipati’s Letters K. M. Mishi
41 Paramahanse Sri Ramakrishin B R Diwatiar
42 Minstrels of God Yol [ Baker Belar
43 Minstrels of God Val, I Banfer Behari
44 Ramayana O. Reiogopalachar (4t i)
Ramiyana (Special library edition) B, T, 50
45 Tmmortal Indiz Vol T 5. 8 Ihave (20 eddic)
£6 Trmmortal India Mol IT L K. Dave )
77 Immortal India Yol 1TLL H, Dave
&5 Tmmorinl India Vol 1Y JOH, Dave
A6 Hindn Civiiization Val. T Radl Tt Mookarll
47 Hind Civilization Vol 11 Radlie Kemud Mookeefi
48 Introduetion;to Vedanty 2. Nagarajo Rao (2o edi)
#49 Ralaii s Speeches Vol. 1O Rajagepalechar!
50 Rujaji's Specches Vol TE 0. Rujmgopalachar
51 Fall of Mevar Dwiiendralal foy

T8 Sunlkara’s Teaehies in His O Words Swami Aimasaids
(3 i)

53 Swan Lave & Other Kulapatl's Letters 1. M, Munishl

54 Reponstruction of Bumanity Siiim A, Sarakhs (e el

E 35 Studics in Socialism Asaka Mehtn (2nd edn)
56 Akbnr Vol I & Shelar
#57 Althar Vol IL J. M Skelal

+ ‘Akhat (Special de luxe editlon, complete in one volume, Rs, 15

ﬁ}!uh’ﬂ_&fﬂ ap il {eedinge bookselfars, il Bookisalis oes
BHARATIYA Wﬂfﬂ BHAVAN, Ch'ﬁw_pf__a'ﬂ:-}g Road, Eﬂmba}r-?.

ihem Lo edrnest renders everywis

Sevial Nos.
#5585 Fiindubsm Doctrine and Way of Tife O. Rafagapalas
{2nd didn)
59 Bhalktivoma Aot Kunsere Dot i
A Toding Travel Ditry of & Philosopher Colnr KevrerTig
61 Rbagawan Parshivrama Yol, 1K, M. Murhi
67 Bhapawin Parashuesmn Yol 10K, M M
63 Demoeritic SocialEm Aseta Meha
4 Men Upanishidic Phifosophy K5 F. Grirfeirdragadicar
a5 Metnfi.m Germany A Little-known Chapter NG, G
&7 Hhagawan Boddha R 8 Drisakar
Bhugawan Buddba (Special libmary editiont Bs, 4
68 Storios of Vikramaditya (Simbasang Dyatrimsike)
68 Stories of ¥ikeamadityn (Vetalo Panchavimsatih 8
T0 The Cubtare of Todia A Envisased by Sri Aucobin e
[l e 4V E ;
71 Thindu Americe T Chaman Lol _ |
72 Pathway to Godin Kamada Llleratice B0, Sonad
Pathway to God in Kannads Literature (Specinl libg
 edition) Bs. & |
73 Pivwer and Morslity Piticin A Sorekind WalterA S
T4 An Anthology of Modern Indian Lioauence 8, K. P8
75 Upanishads in Story and Dislogue B, 8, Dhyakar B
T6 Yopic Powers:and God Renlization 1. M, Blat (208
74 The World We Suw K M. Munshi B
70 Srj Madhva's Teachings in His Own Worda BN S
{2nd adln}
20 The Upanishads An Anthology Ir 5. Sarma
41 Blakia Mirn Honlker Behari _ .
42 Sine Sex Ornder Piticim A, Soroii
£3% Swami Shradhamnd 3. B, Jambhuzahan
&4 Replies to the Reader K. M, Miirhi
6 Tin Saints of Indin T M. P, Mafadevan
&7 Glimpses of Ancient Tnlin Redfee K Mookerfis
88 Living Bisgraphies of Great Scientists Thomok &
8% Pathway (o God in Marathi Literature £, 0, Rdand
90 Swomi Bama Ticthe 5. R, Shere i
01 In Cuest of God Swami Ronulag
B2 Lond Gauranga Shishie Kepuir Glose
93 Stories na told by Swami Ramdos
9 Frank Buchman’s Secret Perer foward
Q5 Ruwsin, Amerfea il the World Fowrs Fischer
o7 Temiples and Legends of Maharashica 0, 5, M
G5 Temples and Loesends of Andhra Fradesh . Ranpnd
09 Studies in Beogali Poetey Hunayus Kabie
(00 Sufis, Mystics ol Youis of Indka Burley
101 Facets of Indisn Culture ®. Srinfioan :
| 102 Stories of King Modana Eama Retold by 7 A, &9
103 War Without Yiokence Krisheafol Shridlaragt
Wwar Without ¥islence {Special library edition) By
104 Pearls of Wisdom £ &, Sarma ) i
105 Ends & Means Aldous Hupsley loondensed by HS.
106 Tirnvachakom faena Navardinihi
107 God-Txperience Swami Randas
(F The £reed of Saint Vineba Fasear Nuorgaltar
(3 Dri Ranade’s Life of Lisht A S, Deshpande
10 Endambari &, Kunhdan K .
11 Ramanoia’s Teachings in His Own Words M. Yames
{2 Tnmortal Wonds An Antholosy Emineat Caribi
- Tmmorial Words (Special library editlon) Rs 705
13 D ihe Yiston of God (Part 1 Swami Rarmdas
E"' Tn the Viston of God (Part 1L Swemi Rawmday
|

Behari

5 Bhapavad Gl € Rafagopalochor
F The Tleas of Sovers fenty & State nIndion Politics
oM, Paniklar
117 Yagadishehindea Eose n-Biogmphy Maonaranion
118 Sanatany Diarmi Swemi Bhirad Kelshna Tietha 55
114 Gema from Ramayana T, Seinvass Raglorechar
120 Adrift on the Cania: Seivarasaven S .
Adrift on the Gumea (Snecia] library edition) Re 88
121 Stiariey For e Tmmoctnl G Rajopopilochar
122 Fssuys and Refections . D, Ravaie: =
Fusays 'E'i'.t Hedlections (Special Library Edition) K, 8

I
1
1
1
1
1
1
*1
I

30 (K -
121 Indemitable Sardar L. Paniah




