August 5, 1970

My dear Kale:

I am writing this letter in connsection with the assigmment of
specific tasks to GE with ISRO/MIT study, The following points
are relevant in this regard: ‘

l. Objectives and scope of the study: (These have been defined
in pr, 3arabhal's letter to Professor Jerome B, Wiesner, dated
January 6, 1970 and my letter dated July 22, 1970 to Dr,Sarles),

The ground rules according to which the study is to be
conducted,

Composition of the ISRO team:

Mr, 3.V, Deshmukh

Mr. R,M., Vasagam

Mr., H.J. Shenoy

Mr, ¥. Sundararajan
Mr, T.V. Srirangan, IRC
Mr. Pramod Kale

Composition of the MIT team:
(Kindly furnish this as soon as possible),

~ The work statement provided by GE.
The points which are relevant are:

- Upre. Sarabhal's discussion with Mr., Fiank and
others at GE on May 2,

Our subseqguent meeting with Dr. Sarles and GE
representatives.,

I think the inputs required from G to ISR0 team should be
determined in ccnsultation with the members of ISRO team,

These inputs would obviously depend upon the factors 1, 2,

3 and 4 outlined above, It should be our endeavour to assign
tasks to GE in areas where GE has competence and members of

our team feel that they do not have adequate information
experience or knowledge, It may be possible that MIT or ﬁASA

would be able to contribute information in these areas, If this is
s0, then GE members may not be asked to work on these specifie
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areas and their efforts should be devoted to othex mgre, frui ‘;I\\““
areas, 0On.ceriain occasions, you may like to got
figures checkad out independently by GE to ascert
any discrepancies, :
We have received release of foreign exchange amounting to 2 44,129
for thef 3E study., Under no circumstance, this amount should be
exceeded, /Since the composition of MIT team is not known to us,
it is diff&cplt to state specific areas on whaich you should seek
GE help.,’ﬂoﬁever, you can discuss this with members of the ISRO
team and also with MIT and GE. You could then Jointly finalise
the precise areas and tasks in which GE can be of assistance to
us,

I am enclosing a copy of cable that we have sent to Mr. Carter

and also a draft of an offer (Contract) which could form the basis
for the formal agreement between GE and ISRO, Kindly show this

td Mr. Carter and explain to him that this brief document outlines
the basic purpose and method of payment and that since the amount
involved is very small, it would be better if only this document
could be the basis of agreement rather than a detailed and lengthy
contract, This will make easier the lask of approval and formal
signing of the agreenment, However, if G& feels that the formal
contract in detajil is lecessary, then we can finalise this and
sign it as soon as possible and in any case within 45 days as
stated in my cable to Mr. Carter,

Dr. Sarabhsi has indicated that he wants you to work full time

on the study and that you should shift your headquarters to Boston,
It necessary, you could visit Washington over the week=end, Also
this will minimise the travel cost and the daily axpenses., It will
particularly be useful considering. the scarce foreign exchange
available,

Kindly inform us what areas and tasks in which you want GE to
participate. Also please inform us of the progress of the study
through fortnightly reports. We will send you a brief on our
discussions with the NASA team shortly,

With kind regards,

Yours sincerely,

<5/{ 14—

E. V., Chitnis

Mr. Pramod Kale
Code 460

'GOFC, Greenbelt
Maryland 20771, UGA,




" 'RESEARCH"’ NAVRANGPURA
] 77076, 79271,
79272. 77642

TELEGRA

] ; PHYSICAL RESEARCH LABORATORY
£ TELEPHONES
TELEX : 012f261

AHMEDABAD-9
(INDI1A)

Mgust 4, 1970

MEMOR ANDUM

Mr. Y. Sundararajan, Electronics Engineer,
Space Science and Techmology Centre (SSTC) is
deputed to Massachusetts Institute of Technology
(MIT), USA for a joint ISRO-MIT/Lincoln Lab. study.
The period of deputation will be three months
from August 7, 1970. The living expenses and cost
of air travel will be borne by ISRO.
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(Vikeer A~ Sarsbhai)
DIRECTOR

Mr. Y. Sundararajan
Electronics Engineer
Space Science & Technology Cengre
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INDIAN SPACE RESEARCH ORGANISATION
ISRO

TELEPHONE : 77076, 79271-2, 77641-2 = C/O PHYSICAL RESEARCH LABORATORY
TELEGRAM : ISRO NAVRANGPURA, AHMEDABAD-9. INDIA

B E X : 012-261

9+541k January 27, 1971

Dear Mr. Sundararajanﬁ

Kale, Karnik and myself have discussed with Dr. Sarabhai

the problems regarding continuation of your stay in USA.

In view of the fact that you were not intimated, prior to
your departure, that you will have to stay for a period of

two years beyond ISRO-MIT study, you will be permitted, if
you desire, to return to India for a short while to settle

the outstanding family matters. You can, then, be sent to
USA on a regular deputation which will be processed on the
lines similar to that of Mr, Kale.

From the end of ISRO-MIT study (December 11) to the time
of your return (if you decide to return immediately) you will
be paid daily allowances at normal PRL rates. The difference
between $ 450 p.m. and the amount due to you on the basis of
daily allowance, will be paid to you through NASA. The exact
amount will be worked out by Mr. Parikh and will be intimated-
to you for confirmation.

You will have three options for working in the USA.

1. to continue to work at GSFC
2. to work at Fairchild Hiller

3. to work for INSAT in the Project Management
Office.

We have not yet received a proposal from Fairchild
Hiller. We do not therefore, at this stage, lmow the exact
nature of the assignment we could provide you at Fairchild
Hiller. The work which will be done in the INSAT project
would be outlined by Mr. Kale to you. You can also exercise
the option of returning to India and rejoin your respective
divisions., If you desire to continue at GSFC, you will be
posted there for a period of two years. Falrchild Hiller
assignment may be of similar duration. The INSAT commitment
would be a long-term commitment and since all the three
assignments are INSAT-oriented, there must be a definite
commitment from you to work for INSAT project either in USA




or in India. The fabrication of INSAT will be taken up in
USA. You will be given opportunity to work on the hardware

or management side depending upon your inclination and the
project requirements. Later, when the setting up of satellite
facilities and fabrication of the satellite (to be ready in
1977 for launch) is undertaken, you will work in India at
SSTC. ©Since we have discussed the matter in detail with

Mr. Kale, please do not hesitate to ask him any clarification.
You may, if you wish, write to me for any information which
you think would help you in coming to a decision.

Dr. Sarabhai had indicated that Kale, on his return to
USA, should prepare a plan giving broad indications of the
following items for the development of INSAT:

i) Man-power requirements,
ii) Personnel profile,
iii) Total expenditure and budget,
iv) Expenditure profile,
v) Space requirements,
vi) Environmental testing requirements.

To prepare the plan, Kale stated that he would need
about L4-6 weeks time and would require your assistance for
a period of two weeks. Dr. Sarabhal agreed that you should
work with Kale for a period of two weeks and he will make
appropriate arrangements with Mr. Sabelhaus for you to work
on this assignment. If you decide to return to India, you
can do so after completing this two weeks! assignment. Please

let me know, as soon as possible, your decision so that
appropriate arrangements could be made for you.

With kind regards,

Yours sincerely,

o ’/{’ ,_;// &L sl hrd
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B V. Chitnis

Mr. Y. Sundararajan

Code 460

ATS Project Office

NASA/GSFC

ggeeneblt, Maryland 20771
A
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FROM CHITNIS TO DR SARABHAT June 15, 1971 1015 hrs
RECEIVED YOUR MSG AT 9,30. HAVE HAD DISCUSSIONS HERE AND WE
FEEL THE FOLLOWING POINTS ARE REIEVANT:

1. OUR DELEGATION SHOULD YET PRESS FOR THE 845 to 935 Mz
BAND, IF THIS IS NOT POSSIBLE; THEN THEY GOULD TRY FOR TIHE
700 TO 800 MHz BAD,

2. IN THE 700 TO 800 MHz BAND WE MAY BE SLIGHTLY WORSE OFF FROM
'HE SCINTILLATION POINT OF VIEW, THE DEGRADATION MAY BB ABOUT
0.5 DB MORE THAN THE 800 -« 900 MHz BAND, HOWEVER IO & PERIMENT AL
DATA O THIS EXISTS.

3. THE SHIFT T@ 700 TO 800 MHz BAND will MEAN A MARGINAL TNCREASE
IN THE SIZE OF THE SPACECRAFT ANTENNA. OUR CALCULATIONS SHOW THAT
A ANTENWA 31 FEET IN DIAMETER WILL EE NEEDED (AGATNST 30 FEET O

ATSF).

%o NO EXPERIMENTAL DATA EXISTS O INTERFERENCE DUE TO SATELLITE
' BROADCASTING, OUR DELEGATION SHOULD EMPHASISE THIS POINT STRONGLY
* AND SAY THAT WARC SHOULD NOT MAKE DECISIONS GF UNPROVEN GROUIDS
.. LIKE POSSIBLE INTERFERENGE, ACTUAL DATA WILL B AVATLABLE ONIY AFTET
ATS-F EXPERIMENT,

5. FROM THE MSG IT SEEMS THAT RAO HAS PEESUMABLY AGHEED T0 Tt
SHIFT TO THE 700 - 800 MHz BAND.

6. FROM OUR POINT OF VIEW THEREFORE THE 700 TO 800 Mz BAND IS
SUITABLE THOUGH WE WOULD YET PHEFER THE 84 TO 935 MHz BAND.

4
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Copy to Mr. Pramod Kale

et i O T AN AR T, S A st . o 2R

965 1k , July 22, 1970

Dear Dr. Sarles:

We are delighted to learn from Prof. Wiesner that
Ford Foundation has agreed to support MIT for a joint
study with ISRO. We are planning to send four engineers
from Indla for the study. Two of them - Mr. S.V. Deshmukh
and Mr. R.M. Vasagam - have already been selected and,
in fact, they will be reaching Boston on July 23. Two
more engineers, including one from the P & Ty, will be
arriving in Boston shortiy. As you Imow, we had intended
that the study start on July 20 and we are sorry for the
delay. I have already cabled to Mr. Kale about the
arrival of our team and that the study should commence
on July 2%, I hope this is convenient to you.

Dr, Sarabhal, Dr. B.8. Rao, Mr. K.S. Karnik and.I
have discussed the objectives and the areas that the gtudy
should cover. I am summarising below some of the salient
points that emerged from our discussion.

ground rules for the study have already been
=d and specified during our discussions at Boston
and inciude the folowing:-

The diversity of the spacecraft mission will
be limited and the study will not go into such
aspects as the inclusion of remote sensing
egquipment, etc, on the spacecraft.

The study will, in essence, be mainly a space-
craft study.

Designs will be made compatible for operstion
with CCIR International Systems.

The satellite all up-weight will be in the
1200-1500 pound range and will be compatible
with launch vehicles that are likely to be
available in the 1974-7Y% time-frame.

The reports of the joint ISRO-GE and ISRO-Hughes

studies will be used as a starting point for
the ISRO-MIT studye

cont'dee




Page 2

There are a great many problems to be studied
wvhich include such things as optimization of
the satellite location from the point of view
of spill-over, antenna coverage pattern, drift
of the satellite, etc. Parametric studies
will have to be conducted in order to optimize
the location from our point of viewe.

The final report of the study should bring out
clearly a detailed description of the satellite
with gpecifications including tolerance levels,
launch vehicle, satellite location, possihle
contractors, estimated costs,; control command
and telemetry system details, facilities required
for manufacture of a similar satellite in India,
test facilities required, etce
Considering that the output of this study will be
the input for the next phase, which will involve
actual fabrication of the sa%ellite, and consider-
ing the large number of possible trade-offs’
involved, it seems that 12 weeks (i.e. 48 man-
weeks) from our side may be too short a time.
The total tasks can be divided as follows and the
responsibilities of ISH) engineers are also shown
below:

ISRO Engineer

Satellite

Structure Mre. Shenoi
Antenna u

Heat balance A "

Spacecraft stabilisation Vasagam/Shenod

Launch Vehicle & facilities Kale/Shenoi

Launch vehicle availability/
cost, etcs Kale

Manufacturing facilities
required in USA and in India All

contt!dee
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ISRO

3¢2¢3 Test facilities reQﬁired

3¢3  Electronics

3¢3¢1 Transponders (Telecommuni- Y
cation & TV) Mr. Srirangan/Sundar%Qan

303.2 Telemetry, tracking and
command system Mr. Vasagam
3¢3¢3 Other electronics piy.\iavujfv~/ My 'S*”Q&y;

KATi

3elt Trade-off studies and
General Plenning

3elte1 Trade-off studies Deshnukh
3et¢2 Planning "
3¢+e3 Scheduling "
3eltelt Cost amalysis "

3elte5 Man-power requirements n

You will notice some blanks in the responsibility

allocation. We expect that the two engineers who are yet
to be selected will fill in these blanks.

Le1 A person from the P & T would be useful,
particularly to feed in information about the
present and future plans of the P & T with
regard to the terrestrial system so that this
information could be considered while designing
the telecommunications payload on the space-
craft,

We have approached our Government to provide funds
for participation of General Electric in this study. We
have already received a clearance and the necessary foreign
edichange has been released. We have communicated this to
GE and are now awalting reply from them. I trust you will
arrange to have the briefing sessions on specific aspects of
the study by experts from comapnies such as Hughes,
Philco-Ford, TRW, CSC, etc. We would expect weekly
reports from members of our team and we will give you# our
comments on these as soon as possible.

conttdess




I trust the outcome of the study would be very useful
for Phase-2 ag defined in Dp, Sarabhaits letter dateg January
6 to Professor Wiesner. I am reproducing below the two

Phases which are relevant to the planned study.

Phdce 1

‘ Joint ISRO-MIT/Lincoln Lab. study to indicate optimum
configurations of satellite launch vehicle, satellite weight,

- Satellite power ang mission diversity, HAl=p indicate the

approximate cost of development as well asg identify sources

of existing systems or sub«systems, which would be used either

through sub_contracting or through acquisition of know-how

~and design data, ' :

Phase 2

Study of the report and Consideration of financing
and bilateral collaborastion between the Upiteg States and
India for undertaking the project. Conclusion of all '
arrangements including those related to financing ang
Signing of agreement.

With king regards,
Yours sincerely,
= Cv/’j ,’ —
( E V Chitnis )

Secretary

Dr. Sarles
Lincoln Laboratory
- Massachusetts Institute of Technology
Cambridge, Mass,

S A
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2.43 November 2, 1971

My dear Sundararajant

Dr, Sarabhal has set up a Group to evolve a comprehensive
plan for Space Research for the decade 1970-80, This will
be done in three phasest

1« Planning Sessiont In this Session the programme will
be discussed in brosd terms and a draft plan which will
be the basis for a further detailed study. The study
will be conduected by Etudy CGroups.

Study Groups: Study groups set up in the Planning
Session will go into details of their subjects and come
up with a comprehensive plan. The 8tudy Groups are being
formed in the following areas: (i) Communications,

(11) Meteorological Programmes, (1ii) Earth Resources
Survey, (iv) Geodesy, (v) Navi ation, (vi) Secientifie
Programmes for (a) Aeronomy & (b% Astronomy, Fields and
Particles, (vii) Requirements of Industry and (viil) Needs
of Defence (to be approved).

Dissemination snd discussiont: A4 KNational Conference
will be held in February 1972 where all interested
organisations will be represented. The comprehensive
plan prepared by the Study Groups will be discussed.

As a first step, we had meetings of the Planning Session
during the period October 29 to November 1, 1971.

I shall be thankful if you could kindly send latest
literature/information in the following areas:

1+ Communications
2., FRBarth Resgources
3. HNavigation

I have,for exauple, a document entitled ™Views on the
Practical Use of Space Telecommunications Technology for the
National Program for Aeronautical Telecommunication Services
via Satellite™ prepared for the Executive Office of the
President, Office of Telecommunications Policy, Washington DC,




(October 19, 1970) by the Geneval Electric Co, Similar documents
in other areas will be most useful, I shall appreciate it very
much if you could kindly send me by Air Mail immedistely any such
documents that you can collect,

With kind regards,

Yours sincerely,

]

"Qr /' !\ :

E, V. Chitnis

MI‘. Yo So S'und aI‘aI‘aj an
Code 460, ATS Project Office

GSFC, Greenbelt, Maryland 20771
U. S. AQ




Suggested Approach for each Study Group

Review the present development in the respective field
both Scientifiec and Technological state of the art,

Define scope

Tdentify potential applications of Space
Identify user agenc 2
Tdentify research (action) agencies

Identify training institutions (national and
international)

targets and missions to be achieved in
and their time schedules.

Research facilities and manpower
Technical, Industrial =2nd Production
facilities including components and systems.

Compute resources required to achieve the targets.

(a) Facilities
(p) Financial outlays involved.

Man-power requirements
() Identify categories

(b) Training, its phasing, magnitude, possible
institutions, e tc.

3.5 Ground segments and required space techniques; also
total system for further followsp to derive benefits
of data.

3.6 Views on menagement.

:

Assign priorities to different targets.

Relate the implications of 3.1 to broad national
objectives and plans and identify the benefits accruing
from these programmes, suantitatively wherever possible
and aleso indicate choices wherever open,

6. Recommend action plan.




Y Sundararajan to Prof. Chitnis 1/29/71
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5. I had contacted few people to get data on failure
{or success) of synchronous missions in terms of various
phases (i.e., first stage boost, second stage firing,
transfer phase, etec.) and time (few davs, months, and
vear). Probably we may het a histogram. It looks one
company has made a study of this and shall send details to
you when I get it from the person, who is now busy with
ATS finalization. (See Annexure, para A-5 for details)

6. Another interesting thi or us 1s that the
actually bread boarded test of U 0lid state amplifier
at the Philco-Ford gives an efficiency greatéer than 60%.
(See Annexure para A-6 for details Direction for 860
MHz has been given. Also, power back off capability is
being included 4in the UHF PA.

ng
HF

7. I am keeping abreast with many literature that
are relavent to the communication satellite work: the
effects of transmission media on FPM with particular reference
to PDM FM telephony and TV: performance at difference
carrier-to~interference levels: theoretical and measurement
aspects of group delay: effect of echoes on transmission
quality: short term stability requirements, measurements,
and the state-of-the-art: transmission spectrum engineering:
neise econslderations; scintillation phenomena: measurement
accuracies; etc. After much of the svstems analysis I
would be gathering hardvare details to have some preferred
approaches in terms of various trade offs. Shall be keeping
vou informed regarding details from time to time.

Teday Mr. Kale has arrived and informed brieflvy about
the options regarding our work here and alsc about al-
lowances. Shall discuss in detail on Monday. I have
sent the contingency account. Hope arrangements are heing
made to send money for us, as the fresh installment is due
now,

Witk kind regards,

Yours Sinecerely,

Sundararajan




A-2: Protection Ratlos. Mazimum allowved signal strength
from the satellite for a particular protection matio R,
defined as in E. Hiller's work (Ref mv earlier letter)
would depend on the definition of field strength: (1)
Peak Synec average or (ii1) Average AM-VSB. T have written
a detailed letter to the FCC requesting for ceorrect inter-
pretation.

A-3: Miller's work (op cit) gives interference of TV on
TV. If the M gpectrum were enercy dispersed then we

can assume equal power (or field) in all 4 KHz slots.

For other cases {(such as the normal TM-TE r-f spectrum
ref Ed Miller) I am investigating effects con 4 KHz voice
links. Alternatively, also investigating the complexity
needed for energy dispersal of TV or TDM FM telephony.

A-4:  Certain contradictions in the sensitivity of command
receivers, certain environmental checks due to upsetting of-
launch phase VSWR, multipactor test for high r-f nower

handling componente, etc., were some details I worked out.

Also for ITV, John E. Miller has given a revised
dncidental FM Spec, which is needed to send separate
audic r~f carriers along with video 4~f carrier. Incidental
PM gives the innate phase or frequency stability of the
system in 2 hhort period of time. 1In other words, it -gives
the inherent noise output of the repeater when no input is .
present. The importance of this can best be understoed, be-
cause after all, our audioc and video signal outputs have
to be above this. I have analysed the spec in detail
and investigated comparisen with the state-cf-the-art.
T am giving a detailed report on this~-analysis, Feasi%ili
& measurement techniques-~to A, Sabelhaus on Mondav. his
has ralevance even to our ground svsastem,

» .
e

The group delay has to be worked out for the communi -
cation svstem as a whole (antenna to antenna). As details
of test (cost, time testability, ete.) interact with this,
analvtical details regarding effects of VSWR of antennas,
ete., are being leookad into.
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NAVRANGPURA , AHMEDABAD -9. INDIA

February 3rd, 1972.

Dear Rajan:
after

Writing to you/a long time, I have already written to
you informally about the dynamics of the situation over here.
Recently Prof.Chitnis has discussed the FI program with Prof.
MGK Menon. The new chairman has been quite dynamic (though
it is said that he is not permanent Chairman). Most of the
decisions have been cleared quickly by him.

I am enclosing along with this letter an internal
memorandum that I have prepared which is an attempt to review
the INSAT Program as of today in the light of recent developments.
Next six months would be very crucial from the point of view
of getting ultimate decisions on the INSAT program. Every day
there are statements-from both the Prime Minister as well as
the Finance Minister emphasising over and over the need to become
seif retiant and-to minimiize the foreign aid., Under these
conditions I really wonder whether we will be able to even
open up INSAT program issue at this stage. Besides,since &he
present set up of ISRO is not permanent the higher authorities
are not inclined to take decisions that would have long term
repercussions. I enclose g copy of my last letter to Pramod
for your information.z I hope most of my enclosures you would
keep restricted, an'y

ﬂ On FI program,candidate for Control and Guidance has been

now selected. I am enclosing his bio-data alongwith this letter.
I am also enclosing a copy of my internal memorandum for Pramod.
As you would appreciate I do not consider it safe enough to

send this copy to him either on GSFC address or at his residence
( I wonder whether his mail is 'clean') I wonTﬂgtho*ﬂfore,reouest
you to kindly pass on the copies marked 4o hig Bawe and also
explain my reasons to send fgmthrough you,

1 d a, however,being "
whether and how the INSAT program will come through. The decision
making may be further delayed because of current situation such
as ISRQ set up is not yet bermanent. Dr.Dhavan is likely to come
to India by late April. 1In between there are State elections,
So all the politicians are busy with consolidating thei® grounds
and are not really interested in such Technology program at least

...2




po'” -
immediately. If this is correct,then I would/expect any
concrete action on INSAT progrem - I mean getting fund on
significant scale from Govt.of India and to initiate some
efforts in USA in this direction - for at least another 6 to
8 months. I §;%f7agree with your view that you should
continue to be at GSFC. In fact in our last Session where
Mr. RL Nickelson, Wg.Cdr.Rao, Prof.Chitnis were present to
listern to the presentation of the FI team over here I did
vﬂﬂjgﬂlemphasise the utmility of your being at GSFC. As you know
Got l at this end we do not discuss many things freely,as.a result
wh I am not feeling aware of the difficulties in allowing you and
. in general ISRO engineers to be at GSFC. As I understand from
ny experience of past few days, there are some difficulties to
keep our engineers at NASA, For this reason W& might have to
participate in FI program till the time we find out another
suitable opening in USA,

The reporting system has yet to be discussed. Hopefully
to-day we will have discussion on the FI program pn its
totality (Prof.Chitnis, Vasagam, KS Karnik and myself). At
that time your issue will figure. At this end there is no
formality left in FI program. We are all waiting for the
clearance of State Department to FI,

fully

I &&=t understand your concernessabout the present set up
of FI program. However, I only hope that you are able to
appreciate the difficulties at this end and can bear zx with
us for some more time. Please do not allow you to loese the
sight of our ultimate goal despite the uncomfortable ecircum-
stances such as Reporting System,etc, Be sure that people
at this end do appreciate your problems.

The work of our Study Group on Communication as well as
Stully Group on INSAT communication is not moving at a desirable
pace. This will continue for another few weeks. I am personally
very keen to see the FI team leaves India soon as possible,

I want you to keep writing about the developments at that
end. Do let me know if you have heard anything about the Satellite
Television Plans of Brazll. One of the enclosures to your letter
includes the Expanded Guide lines for our engineers at FI.
They cover only a few disciplines covered by the engineers in
India. We would like it to be completed by your writings v
similar details on communication and structures.

With cheers,

Yours sincerely,

S‘ .
(SvV Deagmukh )

Mr,Y.Sundararajan
9861, Good Luck Road,
Apt.4 LANHAM,
Maryland 20801
USA.




24 January 1372
Dear Promod:

Today is the first day after the engineers who were hanging
around for over a montih busy with their technical briefings

and discussions etc. have left Ahmedabad - in particular ay
room: Pernaps you would be aware that for the present,

Mr. H.K. Sethna nass taken over as the Chairman, Atomic Energy
Commission and Prof. M.G.X. Menon as Chairman, ISRO, As I
understand from "informed sources" this arrangements may be
interim and primarily ISRO at present has three fold functions -
(a) not to allow present activities to die down, (b} to evolve
a new structure and (c) to think of a mechanism to arrange a
smooth transfer from the present structure to the new structure
by the time a new and permanent set up to be finalised. This
would easily take up another 2-3 months.

I hope, to our enginecrs in USA you would keep informed of all
the developments at this end, because I am sure that they, too,
will be anxious to know about the developments in ISRO and in
particular of INSAT, Please do share all your information with
them,

Coming back to F.I., program, the technical briefings and
discussions that were going on for over a month are now over.
The team nad extremely useful time spent in Ahmedabad. They
have been reading the material that we could collect for our
study group on Communication., This included some of the
latest literature on the space programs of both in USA and
elsewhere. The presence of Vasagam has been extremely useful
to all of us in conducting valuable tecanical discussions.
The team taat heavily interacted with Mr, Nickelson, Vasagam,
Wge Cdr. Rao, Prof. Chitnis and myself.

I am enclosing two copies of the 'Guidelines to ISKO engineers
working on Communication Satellite Program' for your reference.
The engineers who are available here have been indicated their
individual assignments. They have given further thought and
have expanded their disciplines into further details. &s you
would notice, these documents depart significantly from waat
you had earlier sent as 'training manual'. This is so, because
at this end, we have had a lot of useful discussions on it and
we decided to have a fresnh look at it and have now evolved what
could be called as 'program mahual'. We have explained our
approach here to the engineers that these should be treated as
guidelines. They should further apply their own mind to these
discipline and follow the guidelines s0 28 t© not to miss any-
thing. Their reporting will be based on these tasks.




On coming Thursday tne 27th Prof. Menon is coming to PRL and

we will be discussing witia him F.I, program, Particularly
immediate decisions regarding whether the F.I, program saould
continue as on the present scale etc. I would now like to

refer to a letter by Mr. Singer of F.I. written to Prof. Caltnis
on May 6th, 1971. In ais letter Mr. Singer indicated that the
cost for 6 traineecs would be $60,000, I would suggest that you
should explore likelihood of such reduction in the contract

cost (F.I. charges) in place of as earlier proposed $100,000

for 10 engineers. Please find out F.I. charges for seven ISRO
engineers. A&As you would be aware 4 engineers have been already
finalised, They are Sandlas, Sarveson, Madhavan and Ramamurthy.
Another engineer for control and guidance will be shortly finalised.
(one of the likely candidate has already gone through the techni-
cal briefings etc. along with these engineers at Ammedabad for
over a month). In addition to these, of course, there exists
Narayanan and Shenoy over there. I am sure, Prof, Chitnis would
write to you about tais soon after the final decision emerges
from his meeting with Prof, Menon.

We would very much like to send all these engineers to USA as
soon as possible, in fact, if the decision to 'go ahead' comes
from the Cnairman, Prof. Menon, say, around 28th or 29th January,
we would be very keen to ship these engineers by 4th of February.
Recently Prof, Chitnis had spoken to you and I understand that
there woule be two weeks delay on F.I, side. I am not clear as
why there would be this delay and from which data. Also, in
your earlier communication you have indicated that after signing
up contract F.I, would need about 3 weeks to prepare. I feel
that these 3 weeks can be now cut to the minimum and they should
be in a position to receive our enginesrs by 4th February by
their (F.I) completing tae preliminary preparation by tiaen.

One of the decisions that we would like to have from Prof. Menon
is about setting up a follow team here in India as a counter part
to the team that would be working on this program in USA, Such a
follow-up team would ensure proper information dessenination and
a resonably good foliow-up work - that is required at this end.

At present there has been increasing talk of self-reliance and
practically every day our Prime Minister is giving stronger and
stronger statements regarding reducing the dependence on Foreign
Aid etc. In tais atmosphere, it is imperative for all the
government departments to reorganise their plans accordingly.
About INSAT, I feel, that we should now talk in more realistic
terms. We should strictly talk with a view to ultimately
maximise the indeginous contents and to devise & plan to expedite
this process., While doing this it is likely that we might have
to take a fresh look at the INSAT design and the approscia in its
entirety. I would therefore like to know your reaction to INSAT




program in relation to toe recent developments and your ideas
regarding how this project could be now re-oriented. May be,

we will have to study the space program of other countries who
were till recently in the similar phase of development in Space
kesearch such as Japan, Italy, Netherlands etc. in more details
now. OUne thing is clear that we have to be very clear about our
national objectives and also to find out our place (satellites
programs etc.) in relation to tihsse netional objectives. It is
necessary to point out the realisable goals for the applications
program in India for tnis decade.

I recently got a letter from ITLU regarding a book "Innovations
by 'Oxford Press’. I am trying to procure it as suggested by you.
The book that I had earlier mentioned ¢0 you - the publications
of N.A.3. have been delivered here by Dr. Bhavsar and are being
used by our study group. Our Study Group on (INSAT} Communi-
cation (3GIC) is not active for cquite sometime. I do not know
when we would be able to conclude anything on the INSAT capacity
utilisation and its economic evaluation.

Please do keep writing about the development at that end., As
vou would have noticed I would now prefer to write to you at
ITLU address rather than at GSFC!

With cheers,

Yours singerely,

2.V, Desihmukh

Encl: 1. 'Guideline to IS3R0 engineers ...'

2. Details of a few disciplines mentioned in
the guidelines.

Mr. p. pc &le

i580 Technical Liaison Unit
P.O., Box 306, Lanham
Maryland 20801

Usa
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March 28, 1972.

Dear Pramod,

Writing to you after long time. Thank you so much for
sending me a copy of the Satellite Broadcast System study report
conducted by Computer Science Corporation for NASA., I do not
knowms exactly when I will be able to go through it as there are
quite pressing commitments for the next month or so. A cursory
glance at the book reveals that it has been conducted with a view
of country like India in mind. The overall cost of total systems
cost curves,however,assumes sSatellite life for two years. I have
not yet get the logic bshind the choosing the life of two years,

Recently, I had beer to New Delhi for a week along with
Vasagam. Our briefing to the Defence people was very well received
and there were about 35 officers present including some very senior
officers. This was primarily to be used as a feeder group to
another group Set up by their Ministry at the initiation of Scientific
Adviser to consider the utilization of satellite for 'their needs'.
On behalf of ISRO Wg.Cdr.K.R. Rao is representing. I feel that a
good dialogue has started now with that Ministry and should continue
in more active cooperation ir terms of taking up research projects
such as developing a small earth terminal,working out a multiple
access type of system suitable to their needs, etc.

In Delhi I had also discusﬂ#én*with Srirangan mainly on
multiple access Study Group (SGIC). As you would be knowing. last few
months, mainly after the demise of Dr. Sarabhai, the progress has
been really slackersl. I prefer to have asn informal meeting &ith
Ministry of Communication mainly because whatever is diScusséd in
the formal meeting is minuted. I could find eutAfrom the

presert analyais of the data collected far 8GIC, the gaiaa for

multiple access transponder is very shacky if based enly on the

economics alone. Of course, as you would notice sinca other’

Ministry may also be interested in hiring § mult;ple access
: ‘ /( {
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transponder exclusively for their use leave only one transponder to
the Ministry of Communication for experimentation. It may not be
difficult to sell this idea to the decision makers if justif@Poh the
grounds other than economice such as remote area communication,
emergency communication, ete.

Apart from the discussgsion on multiple access I have had a
chance to review their views on INSAT program a8 a whole, At present
there is a strong feelirg in the Miristry of Communication that they
would support the idea of communication satellite if it is to be of
redistributior type, again preferably in the higher frequency bandg
that is S-band or 12 GHz or both. For satellite,agzin, we should not
try to rub on the wrong side se¥e that is in revenue,if we are to
justify satellite on other grounds such as technology, national

objective,etc, their ministry (Ministry of Communication) is sure

to be with us all through. I only wish that our people try to
appreciate this approach of Ministry of Communication.

Now let me tell you a little bit about developments in INSAT
within ISRO, In one word I could summarise that ‘nothirg' is
happening on thie project. It is rather unfortunate that I find
more interested about INSAT project in other Ministries vhile people
within ISRO do not take sufficient interest in this project. Another
sad thing is te find not enough seriousness and no realism ﬁﬁen people
talk about INSAT. It is about two months that I circulated my
TInternal Memorandum' which attempted reassessmeﬁs of-%pe INSAT
program and I had invited commants from all thoselwhowrad been
circulated this.memorandwme I must say the response that I have
got only reflects the commitment of the people irvolved. Only
Kiran Karnik could find time to go through it and give comménts/
suggestions, I am yet to hear from many other individualfabout
INSAT program. As a result I think we are practically beqéming dead
office of INSAT @ ogram. All that we have beer doing since EBSt
two years are a few Studies, meetings,etc. and of coursei&ot of
public relations. I do not think that is very productive td the
ultimate program. The person who had the total commitments to this
program is no more with us and I persorally feel the 1oss_in'every
bit of my worke. In the present slackness and total 1nact1ve‘period
for the INSAT program I am finding it extremely to a ixiia €

M wlr "fo




continue to work. May ke I should review this once a permanent
set up of ISRO éwoives.

~ There are several things that could have started much earlier

to quote a few swh as follows. At one stage before Dr. Sarabhai
We‘had commited that Techno-Economic Studies (you know our obsession
for using big words) about frequency and that final decision about
INSAT Frequency are to be taken by 1st October 1971. I have minuted
that meeting of 7th March 1971. Nothing has beer done so far. To
my understaréing we have not even opened the frequency issue of INSAT
with WPC. May be people concerned are too busy with pressing problems
of SITE. But the fact remains that very little attention is being
paid to INSAT., 9n the ground system, of course, as one would guess
nobody has started any work not even planning, If one tries to
assess the total system cost all that I face ie nofcooperation from
the people corcerned. I would like to. get cost estimatﬁjof front-end
for S-band and 12 GHz. Similarly cost estimste of small earth station
for multiple access netwerk. The people concerred just flatly refuse
to give any estimates. It is really & very sad state of zffasirs to
not being able to do anything éancrete. I only hope that this staqge

. not last longer, at least in my case it will not and I will see
to it by opﬁing for other altatnativeszwfzk 21st and 22nd We have had
a meeting of Conmunication Study Group - you remember the group that
is supposed to be planning for the Space research for the next decade.
My comments mainly about not being realistic are also valid for this
Study Group. I am only hoping that we do not end up.a thick: study
report - another glorious addition to ocur already conducted N
studies about INSAT and Schemes like that. Before I go on tﬁe long
leave,say arcund 13th of May, we would have finished with this Study
report, The final seminar i¢ scheduled to be 1n th mid July though
personally I doubt whether it could take place ése that time and that
too in Ahmedabad. But again as you wauld appreciate, peop‘e over here |
do not 1like to be realisticgjjéo far even in the past as you would have gv
noticed I reﬁkaimsd from commenting on SITE ard I think I will continue [
to doso. As a fence watcher I am only amused to see the delays in f
'SITE since its inception.

Everi}?tha recent past initially we Were
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told by March 15 some decision regarding ATS-F would come. Now

the review itself is delayed by another monthj At the end of

which a realistic estimate of delay will be known. FI program

has become a big joke just like INST is becoming. ISRO is

loosing credibility as far ag I can see with other Ministries

as well aﬁiour own engineers and I think SITE will catch fast.Jaik k&i NASA

I am encloging a copy of proposed program of Prof. Menon
which you would have got/ by cable. I hope you would note the
places and persons involved and would talk to Prof. Chitnis about
it. BEverybody here is anxiously waiting for the new set up which
would involve the shifting and restructuring of headguarters. At
least I am too arnxious.

More in the next.

With cheers,

Yours sincerely,

Enc : Tour program of Pfof. 5.V. Deshmukh
Menone.

Pramod P Kale

Code 460

ATS F Project Office
Goddard Space Flight Center
Greenbelt, Maryland 20771




October 13,1972,

Dear Pramod,

For long time there is no news about any development on the
INSAT Program either from USA or at this end. Even the revised
budget which is upto 1973 March that I have submitted for INSAT
Program, I don't know whether it has approved or not. Sometime
back I addressed a note to the Chairman, Dr. S. Dhawan, requesting
him to arrange for full scale discussion (internalliy)on the INSAT
Program. Since then the Chairman has been abroad for quite sometime
and may be due to that there iz no response as of today,

There has been some reorcanisation going on in ISRO. I think
you might not have heard about it officially. There still evist a
chance that there may not be a formal channel to inform you. Hence
I thought it is appropriate to send you copies of few circulars
that I as¢ managed to receive. This will give you some fdea of the
things to come in Ahmedabad. : : ;

I have distributed the S~band Study reports to the persons
who participated in the INSAT Program Meeting. The summary record
of which I have already sent to you. ( T don't know wather you got
it or not). We are yet to meet to discuss it. Informally I have
talked te Wg.Cdze Rao and Dick‘auyg.Cdr. feels that there will be
a serious problem in trying to 'Fe physically 9 horns for various
beams in the focal planes of an 18 foot tim® reflector. These
beams are -~ 4 for televisizn communication and 5 for T.V. according
to him if one takes a view of minimizing the maximum off-set
( In other words to equaliss the off-set of the beams). The available
area turms out to be a coyneof 2 degrees. He very strongly feels
that unless this idea has bean technically evaluated one cannot
take it for granted that such an arrangement will be feasible. I \
would therefore request you to send the engineering details (of
whatever level are worked out with you) regarding the feed systems
on the proposed S-~band spot beam satellite. ; ;

Wg.Cdre has done quite a gocd deal of work of optimization
mf-on. the locations of these spot beams. He has carried out this
exercise with the help of a computer and has managed to cover India
by adopting certain logic, such as in one beam lingistically
closer States are covered. All the capitals are covered within
3 dB contour of some beam or the other, ete.

There is no action yet initiated regarding frequency registra-
tion. As you are aware the applicable recommendations/rules are
going to change in coming January. Mr. Basu as repeatedly expressed
the desire that the INSAT frequency registration should be processed
before January. Yet nothing apparently has been done regarding ;
this.

Certain comments have been received from various participants
on Communication Study report. Dr. Bhavasar hopefully will consolidate
these and will modify the report as well as the recommendations /= -
accordingly. I do not know the time-table regarding this action.
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Vasagam has apparently now gone to Thumba. T think he is
going to conduct another study of spot beam type satellite with a
vehicle that may not be procured from U.S.A. T personnlly feel
that such a study will be very essential considering the non-
technical and yet more important for decision making the political
climate prevailing at present. I have sent him all the technical
material - the huge collection that he had collected during his
stay in Ahmecdabad.

I think sometime back T have written to you about making*‘:§66~4¥L&~
the capakility that you have said regarding updated thor-delta
which had actually promised by the Delta office. Sometime ago
there was a news item in the Aviation Week & Space Technclogy
which need not quite ggree with the projected capability that you
have assumed in your study. I would therefore very stronglyw
suggest that we obtain a written document regarding the projected
capabilities from the Pata office which we can then use as a reliable

—

projection. Yol

While you ‘were here you said that the €TS is handliﬁé by
Department of Transportation in Canada. I wonder whether it is
true or not since sdme material that we had requested has come
from Depariment of Communication of Canada.

Recently Nickelson has| gone to Pehran to attend a briefing
given by Asian Broadecasting Union - mainly by Japan. He felt that
technically it was not of much use as most of the participants as
well as the presentation was mainly pertaining to the broadcasting
aspects and there was hardly any techunical Presentation regarding
the Space segment.

The progress of INSAT Program within India has been quite poor
but for the little activity that it has seen during S8eminar. The
follow up of the Seminar too has been exXtremely poor. I wonder what
these sort of delays in decision-making, failures in arranging
detailed discussions, what type of schedule we will be aiming at.
Certainly for the kind of Program that we envisaged during Seminar
the first launch 1976 now seems to be too optimistic, Bven to think
of it. The recommendations are yet to be approved by the Departmat
of Space. 4he~officialﬂi £= yet to be considered by the Secretaries’
Committee, which is stil remains very much the samé“45ecratary &b
£6 Communication, I & B, and DAE) Frequency is yet to be registered.

\W (MBet all these, I don't know how we are going to launch and how soon ?

I would appreciate to hear your reactichs about the points that
I nave raised in this letter as well as my earlier letter which would
also help in clarifying doubts raised by other people at this end).

With cheers.

Yours sincerely,

j&&iib
Enc: as above. { SeVe Q#SHMUKH )




SPACE APPLICATIONS CENTRE

SATELLITE INSTRUCTIONAL
TELEVISION EXPERIMENT (SITE)
AHMEDABAD 380 015 INDIA

TELEPHONE : 83715-19-26-29
TELEGRAM : ANTARIX. TELEX: 012-261

5.6.7 February 18, 1974

My dear Rajan:

I thank you for your participation in the test
and evaluation of ESCES developed equipment for SITE.
I wish to express my satisfaction at the successful
completion of the test and evaluation for which you
put in a tremendous amount of work. I appreciate
very much that the tests were conducted in spirit of
cooperation and complete understanding. The outcome
of this has certainly boosted our confidence and I am
looking forward to a complete report on the evaluation.

With kind regards,

Yours sincerely,

Mr, Y.8. Rajan
Indizn Scientific Satellite Project
A 3-6 Peenya Industrial Estate

Bangalore 560022,
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