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£ ' EDUCATION DEPARTMENT. L™

r

N7 Y\ D-5- REDDI, ESQ., M.A.(Oxon.),
&) Director of Public Instruction,
Lot rMead a8,

g B — g " ' The Secretary to Government, ‘ ‘ R e ':3§:
) & o . Education and Public Health Department, o |
{ Madras.,

: S . r y A -y
1 : tROCL., Nb. 25/47, Dated the 27 “April, 1948,

T

. Subject:= Madras Educational Service - Mr. R.C. Advani -
4 appointment as Professor of Electrical Engineering,
10 S B § Arthur Hope College of Technology, Coimbatore.
U -

D

T

&

,B/Lfﬁmb Reference:- G.0O. Ms.No.,802 Egn,, dated 6th April 1948,

. I have the honour 1o state that Mr. R.C. Advani has joined dutiy

; o as Vice-Principal of the Central Institute for tralning Instructors,
b Koni, Bilaspur (C.P.) under the Government of India, in view of the /

fact that there was some delay in the issue of orders of appointmeni

by the Government of Madras, and as the Ministry of Labour at the 11

\

Ty A, 7T S
H

aame time were most anxious that he should take up the post of Viee-

. Principal immediately and start the work at Koni. ~As, however, the |
appointment under the Government of India is stated to be temporary }
yr. R.C. Advani has written to say that he proposef to.give one month'|

\r' notice to his present employers and join duty as Professor of Electri-
cal Engineering, A.H.Gollege, Coimbatore, on the expiry of the pericd |
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* After passing out of the College of Engineering, I had 11
& & ) . years' practical experience in the P.W.D§ Workshops, ladras and
‘ q
r ‘, Saxby & Farmer, Signal Engineers, Calcutta. After that I worked for
" -~ |4 i : . AP .
<0 ! ? years as Shift Engineer in the Collegze Power House and have been on
1 : the staff of the Electrical Engineering Department since 1934.
p {i, I was inﬁn;atély associated with the erection and commissioning
: ¥ i el of equipment worth about 5 lacs of rupees which was purchased for
Teausn0 Haois eild orLd ) ‘ ;
‘ o Electrical Engineering Laboratory since I started working in that lzbo-
o Al !
g

/ :
ratory. I was fully responsible for the fitting up of the High Voltage

[
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Labo‘ra:l;ory and was in charge of it till my departure for U.S.A. in

Novembei- 1945, . ; :

I had lectured to the Senior (Classes in Electrical Engineering '

ad : Vi U ol ey 2t 2% refhs e 5]
(8 "—E .’T!Elg;fti;h pg\‘l X o AR J j:fj:c .5_[.": ?.r!,'_}"_ g1y J g WIDYTID e B 1§18 i | |
- ; : P subjects for several years before proceedin g to U.S.A.
: ; - R g e T at {0 '
T e 3oty B dgudne boog zsw noldionbi 1ol tedeinlid ol e taliged!

‘ In addition to the normel teaching work and the extra work of
i { of wIil af oanivoad aild obiadud moi? HSdLTI0 sguiial & derd Jrrrevl

| 3 v : ‘ ‘ | organization of a new laboratory, I engaged myself in research since 1957
[ S 9’1\)! Gie! I‘r b ._\,-’j‘ ‘t_) “_L'{\)g‘ E ‘,(l 7 _[__~ _!_"‘,dﬂﬁ & J.u TOERD .&U‘Il '/é.’.’. Gﬂ\jm- )‘1 f qu e . 5— { " I
. 2L By (R 4 g k; # . "™ { ! ] i ) D 3 Thak] 1 3
| { and was avarded the M. Sc. Yegree in Flectrical Engineering of the Madras
S p som Vo SIS uvm. "14 <@ 1" k““"“f"ﬁ J A ?‘omﬂdaaiﬁp Q%J‘”*{‘;«l | : g
i ; : " R g - | ! UniverSity irl 1943.
‘ J * -, &1 : A A | \
bt o neii1evoD s oifod orh ‘”)“"5 L wfe-uﬁ&zh - ,
S 3 aof [HEY 03 BE el b uhwm%‘mz Togont vord Torldh. To es A slightly senior colleague of mine in the Electrical Engineer- |
TS RE TBIS0d, G A B TEE : ' ,
B o RO e \eifomots: i ésnamd b Btk ing Laboratory of the College, Sri K.N. Ramanathan who has about the same
N ;‘;1,~3_;'"':"’] J.B'J o D Lt 2 K 1 F 2
. B | oLH4! ponobiresd  odd eblzduo wetl experience as myself and who is alsoc a holder of the M. Sc. degree of the |
| -'M..ts’! S Bk g DL 3L LB ) : ] , ‘ / \
"'mka “W dx_m WkEdgnos olrdrny oipmild (L, .pabvIos o ol sld Universipyof Madras, was appointed as Professor of Electrical Engineering
: % vt i b muafd vy - ; ; { " 43
SURIME b b, 5 (150 8 TTECREE OF BANERNS SR L, . of the Arthur Hope College of Technology, Coimbatore in 1946. The Pro-
T o e ek o avubsLéom! Llutduaddiy i ‘ - 1 2 2 A X - ;
2114500 AEmE e X8l hen - ajigbozol 1 ELEIE ¥ IO puboliore! LN . ! \ = fessorship of Electrical Engineering was sanctioned for the College of
215 8500 9L o R L S R : . T ’ _ '
¥ 3 53 GOSETEYOS S el inne 0 B o} gobt L EAUPNRNG OIREERMIXS U | 50 ‘ ' Engineering, Cocanada in 1947-48 session. I should think that the )
dahy - Y Ve ¥ - ¢ 2 Wale -t hev? ‘ ) 5 . - . Z#
s O SR Bie npa b 2001 BAR PR RO ILORES IIT ¥a } : i Government would have had no hesitation in appointing me as Professor of &
o ) ‘-"'th S warh odd Yo HpaviEds ARSNGB 5 (0F heaysd J@k%tr}cal mmeering at College of Enginaerimg, Cocanada had I not bml
fI e, DTNY - gItrs o5 2 SRGMIAT Y s & o I
- E 1 Tal 3 - ’ & i\ﬁ\ > ;
_ 3 o T ‘)”4. TR A 'fi'fll'/f‘l':')/’ oot Jmgds HTe)e} ba'lﬂbﬁjf".J;. & ‘ . ’ Wﬁﬁwﬁa&m at ‘ﬁhﬁ% kﬂ:ﬂm ;
iy 2] o b An mferﬁlmate drawback with which I suffer is in the matter of
gl DEg OBSEIGHN Sl foe i i QANEIHAME L0008 18 18 rases ] i
/ ! i i deslgnation. I had the designation of an Electrical Laboratory Assistant
b i e nr{ Wit o fa b SESUQLBE A0z as ot B e ik e
: i ‘.1) (9L A BHE' ROLBRGR I T ST v LTS g SRS ¥ L ) wld
! through out’'my service in the Electrical Bngineering Department, This
1 4 L. oi = GO ?L’* 1 % ; »
Pl g g | : was not due to lack of ability but solely due to lack of wama vacancies
W el .1 T AT s 1 Fay bl ok ol in the higher posts. My colleague,referred to above, whox is now a Pro-
P fessor of Electrical Engineering also remained in this eategory for as
L Y .‘ . f) =
: ; long a period and was
‘ . 0 o - h | B
3 Tlly promoted to a azetted post of ar \;\L
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less than @ years before his appointment as @rofessor. I, therefore,
crust that the Government have not been influenced by my designstion
sn preferring an outsider over me and they would teke into consideration

the nzture of the work done by me.

o

Tt is a great shock, surprise and discouragement to me that

after gaining greater teaching and research experience, an unusual type

of practical experience and 2 number of distinctions, as detailed below,
the Government propose to appoint an outsider as Professor in preference
over me.

puring my two years' stay in U.s.A. I spent 11 years in post—
gr?duate study, research and teaching at the Illinois Institute of Tech=
nology, Chicago, and thereafter had 6 months practiecal experience of an
unusual character in the Design and Development Deparfment of Allis-
Ghalmers Manufacturing Co., Pittsburgh, one of the leading electrical

manufacturers of the world.

Post-graduate study, teaching and research:--

Besides advanced Engineering subjects relating tb my field of
specialisation, my post-graduate stﬁdy comprised advanced mathemastics,
and advanced physics, fér»beyond the standard in the Engineering Colleges,
but essentiai for'reseaTCh, which I am expected to carry out and guide as
a member of staff of the college. Through this post-graduate study I am
better equipped for higher teaching than I was before T went abroad.

At the I1linois Institute of Technolegy, Chicago, I had the honour
of being invited to Jecture to the final year Electrical Engineering Class

in A.C. Machinery throughout my stay at the Institute. I am enclosing a

_certificate from the Head of the Electrical Engineering Department,

Dr. Rader, regarding<my teachirg end post-graduate work. 4s this certifi-

m«'?, 1 am reproducing it below:=-

)i e certify that Mr. A. Srinivasan has taught classes
for us during the last one and a half years and has

proven himself to be an excellent and dependable ins-
tructors Both in his teaching and in work leading

toward his mester's degree at this Institution

. srinivasen has performed very creditably all

duties assigned te him."

(P.T.0.)
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Besides doing research in & partial requirement of the degree
F of Master of Science, I was honoured by the Director of Electrical
Engineering Department by being invited to carry out a number of inves-
tigations that were reférred to him in his capac':.lty as an expert and
consultant.

The results of fesearches carried out by me are contained in

h ~

3 papers. Two of them have been accepted for publication in the

(Y " » __Transactions of the American Institute of Electrical Engineers and I
presented them, an invitation, at the National Convention of American
Institute of Electrical Engineers at New York and chicago, which were

/ attended by eminent Electrical Engineers from all over U.S.A. and Canada.

The third paper has been offered for publication in Trapsactions of

American Institute of Electrical Engingers and has been referred back
to me for modifiéatiqn before publication.

T may be permj.tted to state that I am the only Indian who had
! | ‘ the honour to present a paper before a Convention of American Institute
| of Electrical Engineers and that no deputationist who has been sent
abroad under the Govérnment of India scheme either to U.K, or UuS.As Or
canada has sO far made as many original contrihutions as I heve.

Practical experience:-- 1 had a unique type of practical

experience. The Design and Development Department of every manufacturer

is a "closed door" department to which even the employees of that firm,

\ not connected directly with that department are no'\admitted, much less

’

an alien like myself. Allis-Chalmers panufacturing Co., ©one of the

largest Electrical Menufacturers of the world permitted me o work for 4

6 months in their Design and Development section to make use of my

research experience and to consult me on various preoblems that they had.

r.] ] - ";ﬁhé work‘ done by me is outlined in the enclosed certificate from the &

: Engineer-in-Cherge of that Company who is equivalent to & Chief Engi-
neer. In the concluding paragraph of the certificete, the Engineer-in-
Charge has written as follows:-

k|

&
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uTt is the opinion of all of us in the Engineer-

ing Department that he is an exceedingly able and

well informed engineer and a fine gentleman. e ~
have gained much from his association with us and '
he has contributed materially to the progress of
engineering activities in this plant. It was a

great pleasure to have him here and we regret

that cifcumstances were such thst he could not

remain longer with us. He reflects great credit

on his homeland and the institutions of lesrning

there through which he obtained his engineering
knowledge."

Memberships gained:-~ I was already an Associate Member of

the Institution of Engineers (India) before proceeding to U.S.A. I
was elected Associate Member of the American Institute of Electrical
Engineers when I was in U.S.A.
: I was elected as a full Memﬁer of Sigma Xi Society which is
regarded as a distinction in U.S.A. and Canada, and only research workers
of consilerable abiiity are elected as members. The socgety has eminent
scientists like Einstein and atomic energy scientists 1like Compton,
Fermi, etc. as members. I am the only Indian who is a full membef of the
society so o |

T was also elected a member of EtaKappa Nu Society of Electrical

Engineers whose membership is considered distingtion in U.S.A. and Canada,

and to which enly outstanding Electrical Engineers are elected.

L

ﬁisits and Contacts:-- I visited several leading universities

in U.S.A. and ﬁﬁK. and had contacts and discussions with eminent pro=-

fessors. I also visited a large number of leading electrical manufactu-

rers in U.S.A ahd U.K. end had technical discussions with their research

and design engineers. I was received everywhere with great honour and
my cooperation was sought everywhere for collaboratiqn in research. I
have even been offered facilities for conducting jnvestigations on their
behalf in India.

C onclusion:-~ In conclusion I submit that had I not gone
abroad I shoud have been a frofessor of g;ectrical {;gineering early im

the 1947-48 sessione

1 further submit that my record in U.S.Ls entitles me to consider

ﬁyself much better qualified for the post of a Professor of Electrical

Engineering now than before T went to U,S.A.
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Eminent engineers of U.S.A, and U.K. who sought my cooperation
in theipr Beseaches made me feel that the research done by me was of
some value, and had filled me with enthusiasm for further research.

I am naturally feelﬂlg very depressed and discouraged that thé Govern-

{

ment have such & poor opinion of me that they propose to appoint an
, :

cautsider in preference over me,

and trust that ny claims will be fully considered before the appoint—

I beg to remain,
. Sir,
Your most obedient servant -

‘g}tﬁ from Dr. Rader
jxa fram Mr. Cook-

Department

‘ 5‘ Ve Aerethor /Me
o = ool i
szo V= A-/{#é’ d@a/&

A 3ty

b Pl

I only hope that they are doing so
1‘?9’1' a full knowleg:lg_e of my qualifications and experience

bmitted to The Secretary to Government, Educat.:x.on

g
(TR The Director of Public Instruction, Madras.
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ALLIS-CHATMIRS MANUFACTURING CCHPANY . Q

lain Office - Box 512 - Milwaukee 1, Wis.

December 17, 1947.

To Thom It May Concern:

Mr. A. Srinivasan -- Engineering Activities while at the
Pittsburgh Works of the Allis-Chalmers Manufacturing Companye

Following completion of his studies at Illinois Institute of
Technology, Chicago, Illinois, Mr. Srinivasan embarked on a six months
special Graduate Training Course in the Engineering Development
Section, Pittsburgh works of Allis-Chalmers Manufacturing Company.

He started this work on June 23, 1947 and completed it on November 28,
1947, - with approximately one month work still remaining in his
itinerary, to be spent in Norwood, Ohio, and Milwaukee, Wisconsin,

Works of the Company.

His major accomplishments while at the Pittsburgh Works were
as follows:

1. A study of electrical transformer design to determine the
most economical design of a power transformer, with a given.
set of guarantees to meet and a given price of active i
materials (copper and core steel). Mr. Srinivasan prepared
and submitted a comprehensive report covering this works.

re rises of over four-hundred power

4 sburgh works and the evolution of
thod of determining the temperature
rise (in the design stage) of the windings of oil-immersed,
self_zgoo]_ed power transfommers under steady state conditioms.
Mr. Srinivasan summed up this work in a very able report.

2. A study of the temperatu
transformers built at Pit
an accurate and simple me

5. A study of the temperature ratings of power transformers
designed to meet guaranteed rises other than the smerican
standerd of 55 °C. xakimgsxfuX This included the derivation
of multiplying constants for varying kVA capacities, to
arrive at equivalent 55°C. ratings for pricing purposes.
This work was also well covered in a report.

Additional very worthy activities in which Mr. Srinivasan

engaged were as fdlows:

1. Assistance in an oscillographic study of transient surgesf,o

determine their effect on the insulation of a dry type

' transformer when the no-load ecircuit breaker was opened on
the primery input ecircuit,

2. A study of the present Allis=Chalmers design methods for
both power and disfribution transformers; alse a study eof
new design standards now comtemplated, for the purpese of
reducing weight, size and costs.

3, Thorough study and observation of the manufacturing pro-
cesses and methods used in this plant, in order to gain
knowledge of Americen methods of mass production of elee-

trical equipment.
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) DYNAMIG EBAKING BY SELF-EXCITATION
By A. Srinivasan .
and
M. A, Thomas
Synopsiss

This paper describes a method for calculating the speed-torque curve of
a squirrel-cage induction motor when static capacitors are used to produce dynamic
braking, The method issimple yet sufficiently accurate for the purpose of select-
ing equipment for any normal application. The advantages and disadvantages of this
method of braking

control are compered with those of other methods in use for squirrel-
cage motors, "

The use of static capacitors to produce self-excitation of an induction machine
is well lmown. 4 number of engineers have realized that this method could be used
for dynami? breking, but little application of the principle has been made, If ex-
ternal res1§tors are connected in parallel with the capacitors, a very great increase
in th? braking torque can be produced, There are several advantages to be gained
by tl.us scheme of brak of the kinetic energy of the rotating system
Braking torque is independent of any power

! f the capacitors required may be used during normal motor opera-
tion to improve the power factor, The maintenance of mechanical brakes is reduced
;: :h:i:mgxs an complicated switching equipment is eliminated. A major disadvantage
8, ecrease o i i
g L fict, e f braking torque as the speed of the motor decreases, In spite

: &ré numerous applications of motor control where a careful stu
of capacitor braking would seenm desirable, i

Several papers have appeared in technical journals™*® in whic mention is made
of the capacitor braking scheme, So far as the authors are aware, there is no infore
mation available as to how the braking torque of a given motor, capacitor ang resistor
combination may be predetermined, An attempt has been made in this paper to devise
a method for calculating the torque-speed characteristic with a minimum of experimenta]
data concerning the motor. A simple graphical scheme is proposed to determine the
operating conditions at any selected speed ang an approximate value of brakin
1s easily calculated, The results of experimental tests conducted on a standarg
squirrel-cage moter are shown to agree Treasonably well with the theoretical calculations

g torque

COMPARTSON OF ERAKING METHODS
At least four methods for g lying a braking torque to a squirrel x !
motor and its load have been pp eoe 4 d ~Cage induction

; discussed in technical articles dealing with the py bl
of rapidly bringing the motor and its driven load to & stop. b s

These methods are:
1, lechanical brake,
2. Plugging,

3 Applicgtion of direct current to the stator,
4e Induction generator action by means of capacitive excitation,

: ge with thanks th :
per t of 7 e help of Dr. L, T, Rader, Head of the
depes biept 48 Elacwicel Engineerlng’ Ilinois Institute of Technﬁlogy,’Chicago, for
experimnts in ‘the ]ﬁbo'ratery.and for PTOVJ.ding all facilities for Conducting the

Neear
3

» changing any two of the supply lines.

\ 2
J < =3 A\
N 3 s

hanicel brake, applied by g Spring and released by a solenoid operating
A pazzilzicwith one phase of the motor prov;des the simplest ty?e ?f b?aklng control,
It has the sdventage that all of the eﬂ%gy absorbed by the brake is alss1pa?ed external
to the motor, The motor and load are held in position at standstill and this feature '
mekes the mechanical brake an indispensable part of any braking.scheme which must.prov1de
holding torque at zero or very f.Low Speeds. Applications requi'xs’]_ng freqx}ent stopplgg of
loads having considerable kinetic energy are likely to result in excessive wear an
maintenance cost on a mechanical braking system. Such applications warrant a study of

the several electrical systems to determine if the advantage to be gained will justify
the additional cost and circuit complication of the electrical methods.

Plugging of a three phase Squirrel-cage motor is accomplished by simply inter-

The surge of current in stator and rotor is |
somewhat more severe than at sta?tipg unless a reduced vgltage i? prgv1§ed. For ioags
having only a small amount of friction torque, the energy which is dissipated as hea

in the rotor in hraking the load to standstil] is nearly three times the.k%fetlc energy
of the motor and load. This extreme heating of the rotor would seem to limit the appli-
cation of plugging of squirrel-gage motors to cases where either %ow inertia or infre-
quent stops would make it practical. An additional complication is the necessity of an
automatic switch of some kind to remove power at the instant the motor stops, otherwise

the motor and load will be quickly brought to full speed in the opposite direction.

The magnitude of the braking torque can be controlleg only by the application of an
adjustable voltage during the braking period,

Application of direct current to one phase of the stator of & Squi?rel-cage motor
will provide a braking torque which can be adjusted quite easily. Heating energy equal
to the kinetic energy of the motor and load will be produced in the rotor for applications
having a small friction torque. The braking torque will vary with the speed of the motor
and in general will follow a characteristic similar to that shown in the diagram of
figure (1).

The difficulty of dissipating any great amount of energy either_in a mech§nica1
brake or in the rotor of the squirrel-cage motor has led several engineers to 1nves§i-
gate the possibility of operating a motor as an induction generator dur%ng the braking

rocedure and thereby make possible the transfer of power from the.machlne t? an
gxternal resistor., Considerable study has been made of the operation of an induction
machine with self.excitation supplied by static condensers.4 liost of th? published
information, however, deals with operation at a constant frequency and little has been
A the’varying %requency problem of dymamic braking. The self.exc1taFlon is known
to decrease rapidly with decrease in speed of the motor., However, if hraking can be _
lished even to one half speed, three_fou?ths of the kinetic energy of the rotating
i h been dissipated. The application of the method of braking has been
s %veth efact that no very simple or reliable method has been available for
handicapg?gjng th: speed-torque characteristic which will result from a given motor,
prede?ir a esistgr combination. The purpose of this paper is to describe a method
gapiﬁicﬁrti?s z eed-torque characteristic can be calculated with fair accuracy and with
ay imiman of tegt data concerning the mctof. Typical speed-torque characteristics for
the four methods of braking are shown ?n figure 1, % determination of the Speed-time
characteristic for any given load requires the additional knowledge of only the WR

nd the load torque., 4 general method for solution of this problem
gg ggseioig :ggeggfogtgndard text books? dealing with motor applications.,

CONVENTIONS AND ASSUMETIONS

The conventional equivalent circuit of the induction motor as shown in figure 2
will be used as the basis of the analysis, The copper loss in the rotor circuit howe

- D -



ever will be neglected and the current-voltage characteristic of the.iﬁci;lng i;z:zp-
tance B will not be gssumed & constant but must very in accord%nz? o e ?Ot Siii
test data for the motor, The particular volt—amper§ characteris 1; for ;ny no oita
depend upon the saturation of the iron of that machine. The wave ormt9 theTXO frgf
is nearly sinusoidal? and little error is introduced by such zn‘assugptloni. eT~.e
quency is assumed to be that determined by speed alone without regar °t§ S-S
will introduce considerable error at low voltages where the generator actlon is dis-
appearing, but does permit a simple graphical solution for.the :Eé?atlng cgzdltlons.

& more exsct method based on a cut and try solution is available® if thought necessary,
The voltage drop in the primary impedance due to the ig-phase component of the current
through the load resistor is neglected. The very con51d?rable tolerance in the cap=
acitance of capacitor units mekes a simple solution suffl?iently accurate for the
purpose of specifying the capacitors for a given application.

The assumptions stated sbove reduce the equivalent circult to the approximate
form shown in figure 3, The symbols have the following meaning:

Rl = Stator resistance in ohms per phase to neutral

X, = Stator leakage reactance in ohms per phase to neutral,
at normel Pfrequency.

B = Exciting susceptance.

Equivalent capacitance in Farads per phase to neutral,

A
R = Equivalent resistance of load resistor in ohms per phase
to neutral, :
The actual values of G and R which ar

e connected line to line (and not line to neutral)
are respectively one thir

o e d and three times their equivalent values es shown in this
V= Ternminal voltage to neutral or by assumption of balanced
simusoidal condition is 1ine voltege divided byy/ 3
E - =

Air gap induced voltage to neutral

I = Primery current

1 per line assumed positive as shown by
the arrow,

" The curve of figure 4 shows the volt-ampere characteristic of the motor, Data
for this curve was obtained by operating the motor at normal speed and without load,
4 five horsepower, 850 rpm, 220 volt, three phase, 60 cycle squirrel-cage motor was
used in the sample calculations and the same motor was used for the experimental checks,

ANALYSTS COF THE PROBLEM

Consider first the approximate circuit of Figure 3 without the braking resistor,
The current Iy will lead the voltage V by 90° since it is merely the current teken by
the capacitor C, The current taken by the motor when running idle with voltage V
applied will be near this same current, The voltage E may be expressed as

E =
v Ii (Rl . jxl)

- A1

1= \
as shown in the vector diagrem of figure 5
E =V -
lel

since the component IlRl is at right angles to V ang contributes little to the
magnitude of E.

In general the air gap induced voltage is a function of flux and speed.
E = £ (¢, )

where ¢ and N are flux and speed respectively.

¢ =.g (E/N)

The no load current I depends on the flux and hence

In =-h (E/N).

Then

Since
vV

E + Ile (numerical addition)
then we may say that

v
Td=F (/)

Either air gap voltage or terminal voltage from test data may be plotted ageinst no=-
load amperes to represent the relation given above.

plotted from data taken on the five horsepower motor.,

In figure 6 is shown the curve

Data taken with capacitive excitation at verious speeds checked very accurately

with that taken from the usual no-load motor test, The current through the cepacitor
is

I =V2g £ C
CO

But ;
£ = P__-N(1-28)
120

In'the analysis if slip © is neglected

e 2r P N ¢ where P = No. of poles
C N 120

For a given value of speed N and capacitor C this is an equation of a straight line
and may be drawn on the plot of F}gure 6.- ?he intersection of the curve and straight
line will give the no-load operating condltlog of ?qrrent and voltage for this speed.
Several lines with different slopes representing qifferent

: g speeds or capacitances may
easily be drawn, The slope of the line for & fixed capacitance is seen to vary with the
square of the speed.

The power absorbed by the machine from the kinetic ener

gy way now be calculated &s
the sum of the following three partss &y ey



2
1. The power to the resistor R. P o= NV /R

2. The power to R. By =3 J_inl

i i loss read
3, The friction, windage and core
from the test curve obtained at the same

time as the no load saturation curve and
shown on Figure 4. Pc .

Pootal = F. * P

The retarding torque then is qbtained from the usual equation

+ P
C

7= 7:04 X Plotal 13, gt

; N
The deceleration time is a function of the WRZ of the motor and driven machines and
is also dependent on any friction load which may be present.,

A TYPICAL EXAVPLE

The no-load characteristic of a 5 hersepower 8 pole, 60 cycle, 220 volt, 3 phase
squirrel-cage induction motor as obtained from tests is given in Figure 4. The resis-
tance per phase of this motor is 0,375 ohms at 65°C, A calculation of the torque
developed with a capacitance of 200 microfarads and & resistance of 120 ohms per phase
connected in delta across the lines will be made. The equivalent G and R in the line
to neutral circuit of Figure 3 are 600 microfarads and 40 ohms respectively. The
current in the capacitor is given by

L=L. 2 o -(nx¥ ( 20x8x600x10%)
12 () e LT )
For N = 900 RPM this reduces to 1
= gy 34
This straight line is then plotted on Figure 6 and intersects the curve at VAN = ,230
and I = 46.5s The voltage to neutral then is V = 230 x 900 = 206 volts, or 350 volts
line to line, The several power components are .

Pr = 3 x 2062 = 3190 watts

40
Prl =3 % 46.52 X 375 = 2430 Watts

From Fig. 4, for a line to line voltage of 350, Pc = 2200 watts
Protal = Pp *+ Py + Pc = 7820 Watts
The retarding torque

T = _7,04 x 7820 = 61,2 1b. £t
%00

In a similar way, the torques for speeds of 800, 700, 600 rpm are obtained, The speed

g

in Figure 6. From the slope of thebiig:tirmined by drewing the tangent to the curve
the critical speed for the capacitang his speed was found to be 465 RPli, This is

current for the differeht speeds are glggzignin g?guzzlges of torque, voltage and

An experimental check was made b ivi

4 _ . y driv ' T i

$:i§§ gfra qlrecsuggzrent d{namometer. At ;;geggeaggzgrt;: :ﬁ;tiiiiez;:zdspzigs by-
ine rapidly up voltage when. connected to the capacitor-resistor éombination.

Values of torque, voltage and current . : -
Pl S0 shown’by srall Crossbs oo 1';;lvere obtained for each speed. The experimentsl

ment is satisfactory in most cases, ® plot of Figure 7, as can be seen, the agree-

SOLUTICON FCR SPEED IIVE RELATION

The net friction or overhaulj t .
the total WR2 of the rotating sys%2§ mg;que of the load as a function of speed and

obtained above the net retarding torque ; be known. Then with the braking torque
» Will be,

Tr = T4 ?L

where 1y is the torque produced at the shaft of the motor by the driven machine, T

will be represented by a curve ang ti
Wih T SEtion feyiiine Ir e timeizsgeneral will be a function of speed alone., The

(Average) T, = T W
307.8 (%)

where N is the change in speed occurring in t seconds. In better Fform

2
307.8  at

expresses the torque as a fumction of the rate of change of speed

Solving the above equation for time t,

T N
t = R f @ FyN
307.8 1

As outlined in reference 2 the integration can be made by a .
3 graphic tabul
to obtain the time t for speed to change from Nl to any othen,vglue No A e

Co i ¢ The capacitor braking scheme has many desirable fi .
brgking of squirrel-cage induction motors. Although the brakinzazziiinfgzegynailc
pergist till the motor stops, it does dissipate the greater pait of Hhe fin tgo

of the rotating system. The analysis proposed in this paper will permit i.lc ener
Prediction of the speed-torque characteristic of eny proposed motor and sa 1§factory
coypination, From the test results it appears that capacitors havin §3p801tgr

of gbout three times the exciting KVA of the motor will produce sn ¢ a KVA rating
torque of double the full load torque. The current asnd the i e initial retarding
?XQitaFion are considerably above the rated values for the motor ge developed by self=-
is rapidly reduced by this large torque and no A Shewn » The speed, however,
asspociated equipment. A4 part or perhaps all of the S result to the umotor or

Power factor correction during normal running of theciiigitors Sesied T RN
t L

e € =
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« Comparison of Methods of Stopping Squirrel
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TRANSIENT VOLTAGE RISE IN TRANSFORMERS
DUE TO INTERRUPTION OF EXCITING CURRENT

Introduction:

The transformer designer should be in
s terested in the types and origin of tr
overvoltages in systems so that he can properly insulate the machines which he d:2§ient
This info;mation is not entirely complete even today, but designers either follow tiﬁi‘
own theories or follow empirical rules. In earlier days, neither the magnitude of surge
8

nor the strength required to
ere required. i L e e et BETOT LS fb0 make design less empiricel

subjegzrgfrgzzgféz.e:geazggnitune of switching surges, and their origin, has been the
Studies of foltageprecove mich discussion, particularly on their effect on breskers.
Eusa g dal S T Ty rates o prevent voltage restriking in breakers, lightni
Boltages, that of sugde:ri§:Vices have been made. Onme very important source of overng
Heen Pivon  thard Lt en stud;rizption of magnetizing currents of transformers, has not
o1 d6rattoni R RET panes. s deserved because this possibility was not given due con-
| former magnetizing currents at 8 shown that some circuit breskers can interrupt trans-
gials can then exist Ing a?y point in the current wave, and that severe ove t
. ntverruption does not always occur on current zero. RN

Calculations hgve b
o PE SRR expe:f:emigf in this paper to see exactly the source of the voltace
existed, and that, since thens observation. It was found that a reasonable agreemZits
would be nearly uniformly a1 tuige wes initiated in the iron circuit, that the voltase
therefore that this type of :wztzgzzg in the winding. The conclusion can be reachezg

s i surge would
gtres n the windings, except in case of terminalngiaizisezo concentrat}ons of voltage

The above considerati : '
are interrupted as in furnzzz i:e O mportence in circults where megnstizing currents
mittently. They are also import:g:former circuits, and special apparatus used 1?t?r-
1pn transformer windings with awitchiin T e R R s 20 .
.seem possible. ng surges, which in this particular case would not

‘General Procedure of the Investigzation:

ramsmzzrioii;:ingrgzozeigi:eras adopted for this analy313; Tirst a number of ogey
iyailable. 4 sfudy e ghase transformer installation where the design datc Eior
e R e c:r the time in the cycle at which the circuit was inz i
Fr i plaie af:::t;hth; :8€nitude of the voltage Tise and the timiriﬁﬁﬁfd
. e interruption. Second, with & knowl
mzgnetic properties of the iron core obtained from a steel d;ta book3 :;e82§:r2§ :2e
! oreqd

in the iron core wes calculated., Th
B o 50 sne oo Amad. fihe Loai © instantaneous enerzy of all the three Phases wag

ant at which th ;
ined. It 1s thi e totel energy was a maximum,
s s this total energy whigh is available to creste voltage surgeS?m TK?:dde:en~
(T il cavacitéice; The 1nducte to a simple equivalent circuit consisting of i;lduhe
“ capacitances were caloulated ance was calculated from the exciting current d e
fied circuit, the natural frezszzming them to be lumped capacitances. From the'sin 1Ihe
for the surge to reach itg cregt :ZiWas celculated, Fourth, assuming that the timzpt 3
energy which was dissipated gg eddy Ue 1s a quarter period of the matural frequenc :ien
the stored energy obtained after current loss was calculated. TFifth, the balanZ; ofe

the capacitances such that W = & the eddy current loss w id
T s = 1/2 opR i L as consldered to charge
ppropriate units.,

Deseription of Transformer Installation-

The amalysis was done on
a t :
single-phase unite rated oi follozg?Sformer installstion with three delte-delta connected

| HV, 3000 volts, 60 cycles, air-cooled.
s Net area of cross-section of the core = 2li.6 sq. inches.
Flux density in the core = 11400 Gauss,

Lyminations used were equivalent to U.S.S. 52, grade 0.01Y% inches thick.

| The high voltage winding consisted of 674 turns wound in four layeTs Dper coil, each

’ loyer having 84 and Sh—l/Z turns, wound as rectangular coils. The insulation between lay-
W ers #1 and 2 and between layers #3 and 4 was three layers of 0.010 inch mica. The insula-
Ly t; on between layers #2 and 3 was 3 layers of 0.010 inch mica end 3/8 inch duct. The insu-
N | 1 tion between the high end low voltege windings was 5 layers of 0.010 inch mica and 3/8"

I
é v ducta
i Mean length of the irom circuit = 63 inches.
5% Volume of the iron = 1560 C. inches.
Wt. of iron =.%§§% = 1423 1bs. approx.

stgggz_pf the Oscillograms:

A number of oscillograms taken when the exciting current was jnterrupted were studied.

33 Lhjgure (1) shows 2 typical voltage surge obtained from one of the oscillogrems. The
?V‘ ) %011°Wing are the observations made from the study of the oscillograms.

——

(1) The circuit could be interrupted at any instant on the cycle. The oscillograms
\_,re teken on all the phases when the circuit was interrupted. The instant at which the
| o4 61tage curge occurred in each of the phases was determined from the oscillograms of the
4 vie cotive phase. The interruption having taken place simul taneously in all the phases,
/ ‘ respinstant—at which this happened was plotted with reference to the flux density in each
= ﬁhese, Tius, in Figure 2, the flux density is plotted assuming that it varies sinusoid-
(. ?bi witnh time., Only one half ecycle is shown. The magnitude of the surge voltage is also
the same base of time. Therefore, the plot shows that the maximum voltage
n phase when the flux density was a maximum. The numbers 11, 42, ete.,
ne results obtained from tests #41, 42, etc. Table 1 gives the time

agnitude of the surge voltage.

' : 1otted against
!* Pgﬁ produced in eac
» bk the figure are t

: 3f jnterruption and the T

l

y . (2) The maximum surge voltage occurred when the exciting current was nearly a maxi-
|| . at the time of jnterruption. The maximum voltage exceeded 4-1/2 times the normal

) ’3 oltage to ground.

"‘3

| (3) The crest of the surge was reached in L second; the voltage dropped from its
ery repidly, with little oscillation. This would be the equivalent of a

Wi

L

\ t to zero Vv
res of a U00-cycle wave.

:paxter period

f 3@2255{ in the Magnetvic Field:

| The existence of a magnetic fiel? indicates & storage of energy, and the energy
aquired to change the ynduction density from the value B; to By is given by the expression
0t 1 Bs
= r.“, Y
If a magnetization curve be drawn as in Pigure 3, a megnetizing force OB 1is required
roduce a flux density Ob. If the magnetic field is allowed to collapse by the inter-
9 iion of the exciting current, it will be reduced to a residual field equal to OC. The
fﬂprgge energy required to obtein & flux density Ob is proportional %o the area of the
ﬂvetion OABbO. When the field collapses, the path of the flux is along BC due to the
-~ ?ozteresis of the iron. Hence the energy corresponding to the area BbCB only will be

gvailable for tremsfer.

H.dB in appropriate units from unit volume of the ironm.

- 2 =
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The totzl energy in the entire bank of transformers is due to.all the three vhases,
Since the exciting currents in the three phases are out of phase with each other by 120°,
the maximum energy in each phesse will differ by 60°. The instentaneous energy per unit
volume of the iron is =3B /STr}J.in aporopriste units.’ The values of B and)) are both
changing and hence the energy has to be computed point by point, and they zre tabulateq
ia Table 2, Figure Y4 shows the megnetizing force at various instants. Figure 5 shows the
energy stored in each of the three phases plotted against time and also the sum of the

instantaneous energies for all three phases. From the figure it appears that in the Tegion
of time interval between 60° and 90° the total energy is a maximum. However, at the

instant corresponding to 90°, two phases have equal energies and the third phase contri-
buves a small amount of energy. Hence it could be assumed to simplify calculations that
at the instant when the total énergy is a maximum, two phases have equal energies and the
vhird phase has no energy. If the circuit is interrupted at that instant, the magnetizing
Torce of one trensformer will be increasing while that of the other is decreasing. There-

fore, the flux density of the increasing phease would be OF and that of the decreasing phase
would be OE in Figure 3,

/

loop and the Y-co-ordinate axis.
(Fig. 3) the magnetic field would

Thus, if the circuit was interrupted at the noint D,
energy given up due to thig ¢

collapse 2long the curve descending from D to C, The
ollapse is given by the area DECD. At the same time the

hen the magnetizing force was increasing, After the
D At ould collapse following the curve GE. The energy given
up by this transformer ig propvorti

The available.ener per cubic inch of irom is equal to the two areas. The
co-ordin?tes of which k Per square inch and ampere-turns per inch. Thus the area
of CDEC from Figure 3 igq 5:U5 sq. in. ang of HGFE is 3.25 £q. inch. The scsle for Figure 3
is 1 inch for 1'33 #fpere-turns per inch and 1 inch for 10 kilo-lines pex square inch. The
enerey avallable ds (6. Iinlels ol i 1560 or 1.81 joules for these two phases,

&Y in joules
ilo-lines

Letermination of the Capacitance:

R i COTper of the ngs is sepzrated from the core by meang of
insulation, there is & capaci vindings and the core. At the same time,
there are cepacitances between the several layers of ;he windings and also between the
turns themselves. The inter-turn capacltances are themselves small, and being in series
with one another, can be neglected. The inter-layer capacitances are calculated consid-
ering that the layer is similar to

; 4 & plate of a condenser. The several turns in each
layer being in series, there is 2 potential gradient along the length of the loyer. At

ere the connection is made to the next layer, the potential differ-
18 zero and is twice tne voltage per layer at the other end,
Therefore the electro-static flux distribution varies uni%ormly above the length of the
the effective capacitance between
nsidered as vlates,

transformer wingj
tance between the

Weglecting the effects of fringing ang 3 ; ; P
the capacitence is calculateq £10g other irregularities in the flux distribution,

Tom the formula € in MM, fds = 0.22 x4 x X

inch-unitg,
Therefore the effective Cepacitence between any two leyers = 0.11 x 4?5.& m,m, fds
d ° ° )
Thus the capacitance between leyers #1 ang 2 is 012 =011 x 681 x 6 1.5 x 10%m.m.£d
. 001 o ° °
Fimilarly the cepacitance between layer £
acitance between layers #3 and Jore #2 eng 5 e 023 = 04 Z00 o 00 SRl e Rcs g

4 ig C}M = 1.65 x 10 m.m, fd,

The low voltage win

ding is assumed to
The voltage of the L.V be

Ty 2t ground potential for the following reasons:
- Winding being Very sm

ell, the energy recuired wo charge
- 3 -

= .

{

)
i

PR

N

e S e

e

i

3 )
ia‘f'
Wi ompared
jtance is negligible and its voltaze to ground is also negligible when comp
s cavrac = .
izstge-H-v' vinding,

: : s a3 uld be v
nsidering the capacitance C. between the H.V. winding and ground, it would be very
lC<n;: samegas that obtained it the case of & plate conaeuser.
nearly t _ .

4
Thus Cg 5 0.036 x 10 m.m.fd. A
i | different capacitances. The
: o(a), is shown the arrangement of the . i
i i§5§i%u;e Cpz and O3l Of each leg is 1/4 ot the voltage across the entire wing
nc ’
voltag® & 1 5 8

B e e ne four layers i
ve o is the effective equivalent capacity between the four lay 5
inghoge°°t§hen on the basis of energy considerations,

eac! £ .

2
c(g)

i}

512 4 o (302

| . 0= (o Cp3t B3)
0

I .
.81 x 10 m.m.fd.

. itances C. and
are derived from 6(a) by combining the two capac -
Fig‘{ri?. Z(B;Zangzi(:;d 03)4- by C. Figure S(d) isthe e(]_uivalent circnit dia.gra.m %or
nlecin ) -
;Z;taeconnbcted transformer.

: Te meximum energy, it was found that two phases were
Under tye condétiﬁz: :ﬁ:ntﬁgid nzzze did not con%:ibute appreciable eneney 2? ;he cir-
nearly idennlpal 2 hases may be considered to.act in parallel and thus Figure : e wis
cuit, Then the two6%f) end 6(g) end 6(h) are successive developments of the equivalen
obtained. Figures the final form in Figure 6(1) where there is only one ihductance con-
circult 1eadi2%12; with one capacitence C,, Forthis case O = (3.24 + .O48)m.m.fd. or
nocted ih Dé y

0.0329 m.fd.

Deter@inaiion of the Freauency:

: el T ey -netisation curve is not a

; ircuit is notv constant since the magne :

SRolipasy ctance of th?oglthe case under examination, it was found ffom the‘se?eral

‘ straight Line. However, he frequency was about 40O cycles per second anc this value wasf
oscillograns telken ‘ha; Zoiency7for the calculation of the eddy current losses. It is o
taken to be the surge freg

s following eporoximate method was used.
i ; lation and the DT :
interest to0 attemps its calcu

: . exciting ampere-turns was obtained from Figure 3. The maxi-
e ot valueY;éOSQiines nercso. inch. Thus the ampere-turns per inch at this
mun flux density was , X L

5 and the r.m.s. velue would be 6.5 = L4,6; hence the exciting cur-
e densigy iz anoutooig amps. The exciting inductance of2 each transformer would be
rent=__li._g_ﬁ_L_= : . . -
00

y it O = enries.

0.43 x 371 Ees shown in Figure 5(i) is the resultant of two transformers
‘The equivalent 1ndu0tanceu1valent inductance in parallel with the capacitance to {ro—
in psrallel. Therefore t?zu:%h of* the total inductance of two transforumers in parallet
L oscili:;io?st;: :2:;ting inductance of each transformer. Therefore the ecuivalen
or ope-eig o v

i rallel with Cg is 18.6 = 2,325 henries. The neatural freguency of this
o cirentt voudd ' = yecles per see.
ifc gircuit would be £, = § 1 6 1 515 ¢ ‘

2“1";71'5‘ BR[E- 30 = 05D x 10~

D teymination of the Losses:
Dever T "=~

< >y u
he
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these are Variable,
plicated, However,
losses and this appe
been tzken into acco
loss only has to be calculated,

the true representation of losses as an equiv
the losses can be estimated separately as eddy
ars to be the simplest procedure. The hysteres

Whenever mzgnetic flux
matverial. This e.m.f
this case is the nag
Since the inductance
the frequency of oseci
during the 1/% cycle
appreciably. The fr

is changing in e core, there is an
- sets up the circulating eddy currents and losses.
ural frequency set up by the inductance and
of the circuit changes rapidly as the ener
lletion also changes.
while the surge crest is being reached
equency as measured from the oscillograms was L40Q cycles,

The flux in the core drops down such that the residusl flux
quarter period of the nztural oscillation.
volume of the core ig %2 (ggo 2 in appropriate units,
12p,P'dt

The natural fr

eaquency was Log
/0 = 25.6 microhms

cycles per second. t = 0.01L in,

A% the time of interruption, the flu§ density
T Sq. inch and it decayed to 27.5 x 10 lines
The change of flux density B was Y41 5 i i

5 = T12x4002x0. 01 4211 .

alent resistance is com-
current and hysteresis

is loss has already
unt when the aress HCFH =nd CDEC were obtzined. Hence the eddy current

induced e.m.f. in the core

The frequency ip
capacitance in parallel.

» the frequency does not change

Svecific resistivity

in one

Der sq. inch.

525106

The second transformer has a chan
24.5 x 103 lines Per sq. inch,

€€ of flux from 59.5 x 103 1ines Der sa.
sq. inch. The eddy current loss

Thus the Chenge of flux density wes 35 x 103 11
in tn

= 0.246 watts Der cubic inch,

The energy lost in both the transformerg as e
second was We = (O.}£7+Oﬂ§h6)1560 = 0.579 joules,
x 400

Energy to Chargze the Capacitancesx

Out of the total energy Wp available 1n the magnetic circuit, the
as eddy current loss ang the

energy W
balance Wp - We = We is the energy available to char
capagitanCeS. The energy Tequired to charge a capacitance C to a votential W 44
Z.CE s whence E = 2Wc

The total energy avellable from tp
spent as eddy current 1

0ss was 0,579 Joules,
acitance Cy would be 1,87 0,

ted to be 0.0329 mnfd
Therefore § =

€ magnetic cireuit was W

es. The effective
YE'}‘TTé“i 166
W\O = 8650 volts,

From Tigure 6 (3) it cap be seen that
13,57 kv,

the potentis f one transformer was
The normgl voltage o £round wag botential of on r%

3000 x V3 - 2450 (crest). Therefo

= TR

ddy current loss in /% cycle o : 10 3

6x1016x25_6x10-6

inch tgo
nes

er
€ second trensformer was Pao =1T2Xu22§xoégéu2£ 2x106
« 0x10~

is Spent
ge the
Wc=

p = 1.81 joules, The energy
Hence the energy available to cherge the cap-
579 = 1,231 jeus

cepacitance Cq wag calcula-

x 8,65 =
the

érest velue of surge Volts against ground = 11.E§ = M
Crest value of normal Volts against ground 2.45

= - s PDENC is d.ue to
cillograms shows that this ratio is asbout L.5. This slight dl:§26323u§t jis &
ihe ozveralsapnroximanions mece in the calculation and also becsuse
ne s L

nt is close
ifference between two relatively large quantities. However, the agreemen

dlf1:e; to indicate that the generel explanation is correct.

fnoug

ratio

i 43 can
The case analyzed is not the worst Sarphaing CuGl Mo Se;eresggzgizgznihat at the
m to the followingz reason, The analysis was done on t.e f 2 kdy e e
Ocqur due ircuic was interrupted, the exciting current was in a stea he magnitude
ingpanv the c}rcerruption took place when there was an in-rush current, tli viigd be
hoyever, the 1n;t e would be larger. The gecitudefos NEha i n iruch fcurten ‘increase in
of. .tne_sufﬁe vgqeaiormal exciting current and encousntiygoheteiorn TN anount of
Seyeral tl;ein force. A larger magnetizing force would produce a faree ?ntlel' with the
the mﬁ§232r2y %n the core. Though the energy does mot incresse proportionately
Stc)re

1 3 her
izing current dub to saturation, yet the consequent rise in voltaze may be highe
n@ggne:;:tnibtained under steady state conditions,
thgdl

Y i der

; i f 4-1/2 were obtained un
ThelToltassy Be bl R Sl b ) lnSt?ad . I e would not oroduce as
h n With the secondary loaded, the switching surg : Ty B

these conittiznsgecause a portlon of the enerzy would be dissipated in the d.

hygp & Voltage,

ions:
Oogele o

T
3 f the exciting current in = transformer or any iron—cO?ed ci
The interruption O : happen in practice,
L a trensient rise in voltage. Such cases ofteg haop St i
e i ts Produess furnece trensformers. The magnitude of this voltage = L en,
e%{;ecially ST oltage against ground and unless adequate insulation is 2 L Ll ey
tymes L GO ; thebinsulation. The method outlined in this paper isbSlrlﬁZ;anq v
elﬁ;se = iailure goximete calculation of the rise in voltage may be made by =
F app = i
ts rly £lose
t]ais method.

: it a that
] fecti itence, it appears
; i e is fixed by tine effectvive capaci s
:;?ce BEEL s lntvoi:agthe greater will be the voltage rise. Hegii’iici:ase A
‘hle sna]ler bhe capaCiciine;ned to the terminals of the transformers w
i ces ¢
e:§beztivec22::tziznce and thereby reduce the voltase rise
erfe i

-~ ! . - G d
] flux in the iron, it shoul
; used by the change of _ : i
L Rl rlie éi giibution through the winding. Most sw1?c§12? iuiiiich.
et e e v9ltage 'S s and hence, the conclusion may be reache ha
S711t from flux linkingz windlgg et e
l‘gl'?'ueurg,es are likely to be uniformly
ih‘g
le
A cpov
I\

ents:

; : e
Mfg. Co. and their engineers for &
the Allis-Chalmers : S
Aﬁkno‘ﬂledgmeflt e ?leo acknowledgment is made to Mr. J. B. Hoatﬁ?tioihelfWux
Yestiobe B de noetane, obtained by switching on the seme diagram w Al
Q’pf,ion of placing the voltages
\4

Figure 2.
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TABLE I.

/

MAGNITUDE OF TEE SURGE VOLTAGE AT VARIOUS
IESTANTS OF INTERRUPTION

Test No. Phase Time of Interruvtion Voltage to Ground
; Times Normal
41 Ny : yo T e
; L3 =0 90° s 1{,.5
Lo A ‘ , u5§ 2.0
43 g %0° A 4. 65
uh Iy A 117° 2.9
l#h .. C A 60° i 3.2“
L A 1520 1.5
o ! 50° et
- 7=

T

R

R
Lol TS -

[

Seswa,

Time

TABLE II

ENERGY IN THEE IROK AT DIFFERENT IWSTANTS

Flux Density Permeability

Energy pmer c.cC-

)
¢

Energy in Joules

(degrees) B, Kile-Gauss 52/ P S e
0 - L 5 3
20 k.65 7000 122 210~
€0 7.0 5300 366 =10~
20 8.9 4300 732 125107
120 10.8 440 1098 lsxlo-l-'r
130 11.3 4200 1220 20x10~*
150 10.4 6000 732 12x10-%
180 o 0 0 0
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. OFFICE OF THE DIRECTOR OF PUBLIC INSTRUCTION, M A D R 4 5.,
(9 Cl. No.k7/L7 dated 27th April 1 9 4 &. && %

i ‘ ‘ / A ’jz > g .

Gub: MADRAS EDUCATIONAL SERVICE - Sri A. Srinivasan - Permanent
Laboratory Assistant - Posting on return from study leave
abroad - Request for appointment as Professor - Petition

_6_4_‘_‘1
o T e 8

’“\\ submitted. 9
Ref: 1. Petition dated 29th March 1948 from Sri A. Srinivasan, i L~ 'l
Permanent Electrical Laboratory Assistant, College of Yg'gvff“’

Engineering, Guindy. S ;
2. Letter R.C.No.14 A/@S dated 3rd April 1948 from the Princiml, 1
College of Eng1neer1?§: Guindy. | \\& T&h)s -:LfO :xxzﬁewf

S ubmi 't eds l

2. Tn their order Ms.No.802 Education dated 6th April 1948, the |
Government have appointed Sri R.C. Advani, a Sind Refugee,as Professor
of Electrical Engineering, Arthur Hope College of Technology, Coimba- |
tore, on a contract basis for a period of three years with effect from
6» . 1 date of taking charge. He is expected to join duty during May 1948 '
o’ ~ | gri A. Srinlvasan, the petitioner, has been appointed as Officiating |

v Q ! | Instructor in Electrical Engineering, College of Engineering, Guindy,

in the above Government orders. }
’
|

i 3. The petitioner is a permanent Electrical Laboratory Assisant
: in the Madras Edl.. Subordinate Service and a regular probationer , }
{ | in the category of Junior Instructor in Electrical Engineering in the
Madras Edl. Service. Ordinarily, the next higher category to which
Sri A, Srinivasan can be considered is the category of Instructors.
He was promoted as a Junior Instructor only on 24th September 194> ’
and was reverted on 6th October 1945 - in less than a fortnight-—though
but for his deputation he would have been again promoted on 17th
December 1945, ‘When he has not completed his probation yet even as &
Junior Instructor and has hardly any right to expect promotion even ;
to the next higher category, viz., that of Instructors, the claim for |
promotion to the category of Professor (from a salary of Rs.260/- per
mensem TO Rs.éOO/- per mensem) is quite premature. |

h It may be pointed out that Sri R.C. Advani has been appointed f
as Prgfessoryon the scale of 25'500‘50-700 which is lower thag the -
existing scale of pay 3 i ke posts of Professors, viz., Rs.600-
75/2-900, The appointment ob 'T's Advani is a special case which has
been made now on & contract basis in the public interests, as otherwise :
it would be difficult to secure a suitable candidate for appointment &3
Professor when a new post 15 creaged sometime during the ensuing aca-
demic year. In the above ﬁlrcums_apces, uge”petltioner has no legi-
timate grievance agains® i appOlgtment of Mr., Advani, which has been
ordered DY Government having regar to public interests.

. As regards the remarks contained in paragraphs 28 of the letter
from zhe Srin%ipal, COllegehOfAEnglneerlng’ Guindy, the ceation of the 1
new post of Professor for © eb nantapur College of Engineering should
be justified on grounds of public interest rather than grounds of per=
soiB 1 interest,providlng scope for promotion to Sri A, Srinivasan.
Proposals for the creation of new posts for the Anantapur College of
Engineering are separately under consideration and necessary recommen-=
dation will be submitted to Government shortly.

v\ OO S

I for Director of Public Instruction.,

To the Secretary to Governuent, Edn,, and Public Health Departuent.
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From atﬁmpmmc;{ﬂd,r

D.S. REDDI, ESQ., M.A, (Oxon.),
Director of Public Instructlon,

The Seecretary to Government,
Tducation and Public Health Degartment
M iacddrya s.. ‘i

. ‘ AL
R.CL. No. _b| /48, Dated 2/ of July, 1948.

Sir,

subject:- Madras Educational Service - Post of Professor of
- ®lectrical Engineering, College of Englneerlng -
Anantapur - Vacancy - Filling of:

: vﬁ«v PG X0

IN their Order No. Ms. 1726 Education, dated 9th July 1948

L T

the Government have sanctloned the emPloyment of a Professor of

S

Electrical Engineering in the College. of Engineering, Anantapur,
for a period of two years from the date of employment. There is
at present no Instructor in Flectrical Engineering in the'Madras
Educatlonal Serv1ce who 1s ellglble for regular promotion to the
post in question. Hence an appointment to the post of Professcr

of Electrical Engineering in the Anantapur College of Engineering

has t0 be made under emergency provislons. The names of the Tel-

lowing Officers have 1O be considered.
1. F/O A.R. Ramanathan, B.E. e :
Probationer in the post of Junior Instructor
. "% in Electrical Engineering in the Madras Edu-
X . cational Service, now on other duty in the
P ; ., Civil Aviation Directorate under the Govern-

3

Yl L N ment of India.

r

8. Sri A. Srinivasan. B. E.,H.SC (Nadras),l.s (Illinm&s) A.M.I.E.,
] ~ Probationer in the post of Junior Ims%mwdtnr
in Flectrical Engineering in the Madras Edu-

tor in Electrical BEngineering, College of
Engineering, Guindy, under emergency provisions.

]ﬁ [ ”\cational Service, now officiating as Instruec-

e i? )

8ri A.R. Ramanathan, who is now on other duty in the Civil Aviation

Directorate under the Government of India is not likely to be avall-
: ble
\ _ ~abl

‘ \‘}0
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sl | s T \‘,', va S't,,-*f.,‘ﬂ\,:'/\r\,"; t{-l’a , H«""ﬂ"‘v’wv‘“’?x’\ r]/V‘ ;/“,,fo CinAwn ’;v-ﬂ}& : ; .,‘ \Z;
by i | LD ok
This application form is not to be used for any post other than that in connection with which it is su lied.
PP _ pp
P = FEDERAL PUBLIC SERVICE COMMISSION
N ] Tl = T e ’ IR : — 5 5
Serviceg.--Vide G.O. lis. No. .20‘52 Edn., dated 12th December 1947. (;7 , /t 3 Form of application for the use of candidates for app01ntq1ent by Seleg?/on. > : :
' ; ) et i f i y ' - deral Public Service Commission, so as to arrive not later than.&.J. ol W il
I recommend t il sl ek 3 [ » To be returned to the Secretary, Fe . TR
GTEG R e TR Officiating Instructor in L A treasury receipt for Bs. 7.8-0 must be forwarded with this application. An application not accompanied by a treasury recespt
- 5 ! : ' : will not be considered.
Electrical Engineering, College of Engineering, Guindy, may be
o g . : { Appointments are made by Government and not by the Commission.
appointed to offici s B e N il . 7 ¥
iciate as Professor of Electrical Engineering & e - ———
leg : \ S l i [§Namoimfull - . A PPASWAMI - SRiwIvASAN.
College of Engineering, Anantapur, temporarily, under Rule 3 af) \4"\ Vi H (in BLOCK capitals) _ _
of the General Rules for the Madras Provincial & Subordinat S\—Jl\?\ N \\‘V 1 ¢2 Addresst ocThfF BLUARTERS 5 COLLEGE of ENGINEERNVG G UV IVB Y
AL ate er— Pl A ] . » - e ] .
vices. : ; .— : 4 i; SAIDAPET. P.O- MADRKRAS -
o B 3. Post for which you are a candidate. AssT. & puc AT onAL ADVISER CTECHNITAL)
Sl s e s o S E R B 4 Date ottty 18-V G- 1HoT
! _ o8 o = Ao : ;
to paragraph 3 of my Endorsem : | 8 f 4 ritish subject ? Ye s
. Y ent CL. No. 47/47, dated 27-4-1948 et 1 A AT R e
herein I have e . ' L TR : ubject-of an Indian- ¢ . -
w. stated that the claims of Sri A. Srinivasan for [ %" 21 '”‘: » j\ *Answer “ Yes” or “ No” and cancel the words which are not applicable.
_ , ) E
; i - L ik et g i il ~
promotion to the category of Professor is quite premature @\ i sp" 1 n’f#, 1 6. Name the Province or State to which you belong. MADRAS
: R S e | - e e
post of Professor of Electrical Engineerin \ %{ ) M~ VA Sy v o (Decaratd)
1 oW 1 4 : ‘ 7. Father’s Name. ~ L o * .’
S e & was reserved for . 5;}" r.é' ‘ ..(’, - Address* wa shboak . ™Madwva .
eing rect recruitment of a candi ith 1 il . N g ~ Occupation® AR
; ldate with War Service .\‘\ i+ }g’ *]f dead state la;{ address and occupation before death.
J f (a British subject ? yes

- ur father®
8. Is (or was) yO 3 a-subject of an Tndian State %

EBnt the £ Public Service Commission could not select a suitable P34 oF ‘
/ # Answer ¢ Yes ” or ¢ No » gnd cancel the words which are not applicable.

‘L/LF;"M; E'

candidate for the post as none of the two candidates whoé were

———

. . - ’
subjected to a competitive examination by the Commission obt.a»i'ned/f;

: ce or State to which he belongs or belonged. YMadvie

9. Name the Pro

10. Where were you born ¢ ™ (fxaz.’\«vn' (9,0

qualifying marks for selection,--Vide letter No. 5709 H"-].../46 6 (
o ey

dated 25th November 1947 from the Secretary, Public Service Com | ?u

1ssl 1 . : f 11. State your— i AAS Y
mission, addressed to the Secretary to the Government of lladras ‘»}&\ ';1,’,1 (a) Religion— wmwe:‘k,\. 1S Y
2 5 : sphon
* . e o : W\ 1 (b) Communtty : hether
Education and Public Health Department (copy furnished to me wit.h\ | (IfEmop;tnogr$§g£¥d§$aﬁa£$cﬁe)er : o
v you ; ¢ v AdA WA

L1 % @ C‘F B \:‘ L‘ ()asbe Sech [lyl(}ﬂl&!ﬂ-
\ 3 v
(c) 2 t() a8 Soheduled C&Bte’ gl © pat )

Government Memorandum No,27296 A Edn., dat"gd '7-1_1948). : bt : LR
+ ~ e it (If you belo
: |
12. Have you been outside Tndia ¢ If so, give the following particulars :—
vacancy is to advertise it for ordinary direct recruitment I P i 4 A SIRmly
RO ceaw A~ R

®

Qoo 48] 2.Years Post- G vodaaks Stwdy ,

A e e

U-s. A

AR (Covan Aa) Tv oAt

Vistk Je cmeniand YA st onS And

request that the Government.may be pleased to take steps t
+ ‘ g 0

normal procedure to be adopted for filling the above 'reserved! \
' |

l

|

|

i

f

|

recruit a candidate i ot ' e :
vacancy in the Estima:e tf:: \jfdlna.ly “’?LV- ; Shal]: inCluC'le this ,:r’; Uk Town: ‘4% | 3wesks Jadans s
oy | acancies to be filled by Direct Re- || U e S ol \f‘ﬁ'ﬁ“?—\f‘f’tﬂ o Con e
crultment during 1949, while submitting my pro; | ‘f Feaon O "E—”;ii o , o £ b i i el G RE)
y Proposals _next month. | e Lo L
" i Egpu . [Mavel 47 o oy S o i B

2 7 uld at once be communicated to the Secretar Tederal Public Service Commissiof
nge of sen in Col. 2 above should 2% on : 3 Yo 5 ingion.
dAjgz t::;; i:t,oa rarggrc;s;oil the re-direction of communications to their new addresses, if necessary. The F, P. 8. C. make every effort ta
Can g ate’s addresses but cannot accept any responsibility in this matter.

Yours faithfully,
h in candid
take-account of changes in c& £ & Scheduled Oaste must be supported by & certificate from the District Magistrate.

o

DIRECTOR OF PUBLIG INSTRUCTION.

R L 4 & |
ted :
1A claim to be & member ©

NB/19-7.
7.P.8.0: 21.

kL £ s x L
s P 2 ‘mt YA :
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13. What languages (including Indian languages) can you read

anunatio i or examinations, if any, passed in cach write or speak ? Give particulars, and state the

Read only SPeu.k only Rend and k Read, '
! PSS write ’ Examination or examinati
and Bpeak 0ng
passed
> .:3‘}\. SV VAV ,}’L :r 1“‘\( - d % .
\ate 1
N VO VA
G e v onws - "
‘i"i\ / A" : KN v\
14, If appointed, what notice would : e
you require before joinin :
g the post ?
v Ul AL Jd A NA - ﬁ(/\ - 'f} A2 ; s
et St e o Gewk . ¢ * Madvars .

15. Are you willing to accept the minimum initi ;
would accept. mimum initial - pay offered ! If not, state what is the lowest initial p e
est initial pay that yon

¥<es

16. At what school(s) were you educated ? (Give pa.rtiéu]ars below)
elow).

-

School '
; Date of entry
Date of leavin
g

Seltva ba Rn  HALa0 { 24, 4 :

2 2 AYR |

. E ) | | RN
wa Madwyon Collaag . N~ A, h
loae, MoDurn. S,
J T
R —
17. Give the followi i
- wing particul i i
P gp a1s concerning your University or other higher educati
10D ;—
Name of University Coll f :
) ege, if afiy T

Date of entry

Date of leaving

18. Give particulars of
other places of

examination).

all examinations passed and degrees and technical qua
higher or technical education or instruction (commenci

lifications obtained at the University or
ng with the Matriculation or equivalend

Examination or Degree

Class or Division

Subjects taken

—"
[

Jaa s & KAV ¢

T\ s 3 t
F'L“: n &2 o Clraaaavias

=

KESEARCH

M. S. D2
"L\j;. “;T' —

19. (Have you done any post-gra
T~ any papers ?

gend copies of papers.

_cient for this purpose,

a sheet of paper

inserting here a T€

AOAD l ~2RY Un

Conavne - wuTh

If so give pa
If the

ference to the sh

duate work or published
rticulars and, if possible,
space below is insuffi-
ase give full particulars on
ch it to this application,
eet attached.)

—730. How have you been employed ¢

IR et

Name of employer

Saxhby o Fovwai~ 2

2 otk o, Moy

.’,‘d O 3

e —————

¢y

T T e I
JUA Avne Baskiiale

Date of joining

e

Proeve Al Caow

————

(Give particulars below.)

Date of 1eavitg Nature of employment

Date
ol | 1926
i
P e 5"\ 1 1 3 .
o y % 4
Al NLAYL ) |74 <=
ZRV" ‘ L §
194/
A )‘_ L“ 2 i
AL A
Salary
|
/
: ?‘- t\ ) -~ 7;.

91. Have you be

S Tl e

e

on a candidate for
by, or ab any examination conducted by,
Public Service Commis
and dates, including pl

if you do not recollect the exach place).

any post advertised
the Federal
sion? If so, give particulars
ace obtained (approximately

g—

B —
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(Tke entries on this page should be in the candidate’s own handwriting)

22, References :—

(These should be persons resident in India and holders of respongible positions,
applicant’s character and work, but must not be relations. Where the candidate
his present, or most recent, employer or immediate superior as a reference or P
candidate’s fitness for the post for which he is an applicant.)

1. Name ‘B’VTT QMC,\-VO\. ; QN - . :
Occupation or Position ’Q:;.YLV\ IJP“X ’ RP‘L\O\V C°"5~3‘- Uz J Eod vfm/\"ﬂj‘ el M”’? g
Address Q7/() T;jiwv.b'\‘(ﬂ“ WJ\' Jandarstanz, | [/7\,‘”\’\9\ .

Pvof. M.S. Siumdavasmn . ' /

Oceupation or foﬁﬁon S dN\CO\A‘}\/‘:“ S-Q—k/\l«\' WV-/} > o h‘b ek

| Addross 6}}).\@ %% \W'M—CX\\ mesw ,,{;‘,V ’}v\d/\a AAAR Briee

00 Sl BN = . S O

Address (:_13\\,2_:’9,2 (’Z; ?ma;,/w\ﬂx V"V‘w‘a S wvv\o(w}

they should be intimately acquainted with the
has been in employment he should either give
roduce a testimonial from him in regard to the

2. Name

3. Name
Occupation or Position

;; :,\/{_ CZ’\;; 1_{,4__',{. (: : P e

Motvas

93. *Copies of testimonials from :— ' . '
L. (3\\\{§ - QWWUU«, %\M fag%#im% Co.

S s T M

* A candidate need not send copies of any testimonials unless be wishes, if he sends any,
¢hese should be from persons under whom he has studied or worked. Original testimonials should

not more than three gshould be sent,-‘a,nd;
for them. Any number of testimonials may be produced by the candidste if he is invited to an in

not be sent unless the Commission ask
terview with the Commigsjon,

24, Additional Remarks :—

(Applicants may mention here any g
above heads. If the s
it to this application,

pecial qulifications or eiperience, e.g., in organisation, which h
pace below is insufficient for this purpose, please give full particulars on

ave Dot been given under the
inserting here a reference to the sheet attached.)

a sheet of paper ang attach

L Q\Q Slag o k

£

{
— =l :
(_-\‘,ly,)&w (R C'J/“./‘f’ ?* )

I hereby declare that the entries in this f e .
229 e 10 the bt of my kowledge s botgr L% actoulas (if any) furnished in reply o 'questions
A : . i K Sl s B

N G e R ¢
~ P S EEtew Taa. Badodoc 0N e A b

g o T

————

e —" ~ -
e g I P kN SRR S SRl

,_
—

Roa—

ST

Sheet 1.

PARTICULARS UNDER SECTION 192.

S

1 In addition to my normal work, I did research in my spare

4
hours and submitted a thesis entitled ™ Stator-fed Commutator Motors "

for which T was awarded M,3C., Degree by the University of Madras.

é. Tndependent of the Post-Graduate study at the Illionois
Tnstitute of Technology, Chicago, I did researph and published a paper
entitled‘ " Dynamic braking of Indugtion Moteors due to Self-excitatien ™
in the Transactions of THE AMFRICAN INSTITUTE OF ELECTRICAL ENGINEERS,
";‘his paper was presented on invitation at the National Winter Convention
at New York in January 1947. (Reorint attached)

: ublished another paper entitled " Transienmt voltage rise

in Transformers due to the
AMERICAN INSTITUTE OF ELECTRICAL INGINEERS and this

jinterruption of exciting current " in the

Transactions of the

1sc was precented on invitatioen at the National Fall Convention
pa,pel‘ & :

ovember 1947. (Preprint attached).

at Chicago in N

1 wrote a paper ' Adjustable speed A.C.Drives " and this
140 i

fe.rrred back to me for medification before publication,
re
paper has been

ons aank VAl 1t Advon ga

vian/le

Cuh\;






Main Office = Box 512 « mxm_x.. Wis.

o o @ D

December 17y 1947,

h:inminz Aetivities while at the
Pitts urg e mum Manufacturing Gﬂplnye

Following eompletion of his ntuaiu at nnm
Institute of 'rutmoi chmgo, Illinois »
ked Graduate *ﬂiﬂ

th msin?;r:n: Dml g so:tli Pitt n a!' nn
e on s wor. 8=
chamrulannfmint panys Eztwm:wﬂmm
©3,19047 and completed 1t ‘on November 23, 1947, - with ngre:l-

uhu one month work still remaining in his itinu-ary, o be
in Norwood, Ohio, and Milwaukee, Wisconsin, Works of the

ce-puny.
L 3 & L "t

It is the opinioen of all of us the Engineering
ncpartuant that he is an muunxl ;bh om! mn nﬁmui

enginesr and a fine gentleman.

‘assoeclation with us and he has emtrmm ut to tho

progress of engineering activities in this plant. I was 8
grut pleasure to have him here and we regret that circumstances
were such that he gould not remain longer with us. He reflects

reat eredit on his homeland and the mstitution of learning
ere through which he obtained his enginearing knowledges

Respectfully,

(84) P.E.Cooks

mm%m Company,

pittsburgh nm.

(True Copy).
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\ X EDUCAT:;;ON DEPABTMENT. ~

Offlce of the Dlreotor of Publlc Instrwctlon, Madr

Dated the J% of . 3ol 1048

58}8;1?' S ub m i Vt t efd;

e The attention of Government is in~”
tion contained in the Director's Confidenti

dated 21st July 1948.

th of qualifled{amdfsu; b&elujﬁﬁ'

: 3. iew of the de s
for appoin o teadh\ng posts in the several Co s of En@lnﬁwmﬂﬁ“?
b L B ._ esirable to permit members of the s@aff : ‘Colle 7
Engineering to apply fofl?p Q;ntmen; leewgggeid I8,
that the a cat on may be withhe-d. .
recemmended hat U PP ; ‘kw(fdﬁ\yg
4. In his subsequent letter dated 28th July 1948 addressed to
f Engineering, Guindy, Sri A.Srinivasan has

tﬂe Principal, College ©

.ed that if he is appointed as a regular Professur of Eleetrlgal

J L ¥
. L L el S SRS S L
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|
|
$ A

.‘ -.V“{A . 4 ‘, b - STy rﬂ :
6.0.lo, 2126 Education dated 27th kugust, 1948, g
Abstract.,

Madras Educational Service - Sri A.Srinivasan - Appointed
temporarily as Professor of Electrical Engineering, Engineering
College, Anantapur. :

S B e R 0 e B b, 3 36 S 3 S B 3 6 R B S B T S 3 e

e "ele

Rgad the following:-
From the Director of Public Instruction Nos, 61/48, dated 21-7-L8 and
1=8=,8, '

[ St WAl T aul el SAR HaeiClisl )

ORDER : - i

Under rule 31(a) of the General Rules for the Provincial and Subordinate
Services, Sri A.Srinivasan, officiating Instructor, College of Engineering,
Guindy, is appointed to officiate as Professor of Electrical Engineering,
College of Engineering, Anantapur, with effect from the date.of taking charge.

2. The reason for the temporary appointment is that the vacancy should
be filled immediately and there is no candidate eligible for pramotion in
accordance with the rules, 7 :

, 3. The Director of Public Instruction is requested to inform Sri A,
" Spinivasan that his application dated 19-7-48, addressed to the Federal
 Public Service Commission for appointment as Assistant Educational Adviser
(Technical) has been withheld by Government,

‘ L, With reference to para 2 of his letter dated 21-7-48, the Director

 Public Instruction is informed that it is no‘necessary that the post of
Professor of BElectrical Engineering referred to where should be mad Tow
by direct recruitment, Why it was previously reserved for direct recruitment
was in order to give the maximum benefit to war service candidates. Ag a
suitable war service candidate has not become available and as no propor 10
order, in which vacancies in the category of Professors should be filled by

. direct recruitment and by promotion, is fixed, the vacancy may be reserved for a
promotees

5, The Director of Public I-nutxft}ct.ion is requested to consider the Qmm‘
cation of regularizing the temporary appointment of Spi Srinivasan as Professor
and send a report as soon as he completes his probation in the category of o
Junior Instructors in the Madras l:dnca*}.imﬂl Service and thus becomes eligible for
regular promotion as Professor under General Rule 30 (a)

o 1icy the Governor,)

- Opder of His Excellency Py
- Secretary to Covernuent.

To e '

“The Director of Publfz %n:?:“‘;‘i"g‘ 1v)

e et tmert (| i G 1 oag) gor punsestia

ftme Secretary, Madras Public Service Comas mission(para 1 & 2 only)
o a°")“‘15°im (para 3 only)

A

iy St (para 1 only) (2
True copy/Forwarded/By Order,

Vi
ﬁ (' : — ‘:‘L
¢ { wl
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L2 U ,r RRTE | et 15 {4 ‘ fucation and P.E.Dept(A) \
(15200 5 A5 : ' e / e { " g _' . ; 0 i ,"“”"‘
53 ) AQ 1 oy " o ‘ / -

iy R i Oy Fronw the D.P.1.JK0.47/47 dated 27-4-48. L

""-h“-"_““' "'»-4 o ASTLNS98.L 7 Ul o j ”A‘_‘ ‘-' T A.\ : . : M'EOSC o) Sri'Ao Sril’livasan, tempy' InStr.’ Engg.

g TR ¢ . . | ! ‘ A
i &4 TN g aia i . College, Guindy - Request for apbt. as ProfegsOr.

b N ¢ 5 r AN o L P A o Tl Sl S Vol PR T i Sl s & ] %
s 4 . - . - - . . . » . B . . C . ] L t | | < . ¥
A T A ! | L : : o i
49 | DL IST @) J . y ¥ 5 .
. : - =

4
L
¥

[ oos TRl T et B s S St | \
; &L Bt { 2 : |
| | } ! $ i 1Y In Decr. last, the D.P.I. recommended the tendy .

Hh3 .

3
~opacso | : ( i - | ;
; : 4 o T i bl ’ | e appointment as Prof. of Tlectrical ENgE-., A.H.College
( » '—t. - < o i - [ f & s 1 0 v | 1 : . = a . < . a N
et fe ssodnrides ! 5 L . AROLVIE j } : 3 3
ACEGRERAR 39 37 Al i g b oy o e et i _of Tgehy., Coimbatore, of Sri A. Srinivasan, offg.
_pilmenisedt Leaindpall X9 OBNEIEL L F e e nrbiard g SRYLEOY ' 2 N - - .
el ok EIPR eld M s it R B 1 RV ANV g % Junior Instr., who had been to the U.s.A. Tor higher
. 4 ;.— 4 4% - AT 4 ,‘ - } !
B 9ili 08" ‘-c:'“ A ‘ it i LT Y 4. studics in Blec. Engg. and whose return to India was
X i 1 Bl g X [ ' ; 3 2
s L Ar & : | i~ P
i 2 Q; _ expected. shortly a:terwards/howev-er, the Director
A t o f 2 ¥
: o 4 - Fyert1HY s F FIairfisys 1 ":x’;‘ (& Y0 "7{;.,!'id ad é‘;zln .‘: | P 2 . = ° e . = .
A #R prepnd o BaIRSNOTT &l nolJousars PR S L TNy s ‘ - withdrew his recommendation Tor the reason that the
Femabef oid o pogpebba (BT bedab molinoligan albd s aEeET Y ] 3 L 2 ‘
LB o aniibl fundeiash B5 Femdel O a0 nefsell el soHivist of i : 5 o]
e tvine LBHOLIEDRRS SN fagh &5 I '3‘1 A,‘;%k_ blsdddiy need sl [ FoatilionT ) t date 0T the officer'e return was not definitely known
.4}_;&3"’{1‘ Svar | YL fRJ LM LieUu A 398 LY Latldo L o | < 3 ) : : :
DTS b l e A N At oINS andg, further, that he wos considering the cases of
. 1 ar - . Lawh we | 3 o L S i » : . i
S T o P () Bammotns S ooldaruIens )
g "E'( T R ol ] : Vi me i pey ot 3 aome /I‘ei‘usees for appointment.
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