
C4, lke Iw& Reger
--=

3.3.14 August 5, 1970

My dear Kale: al

'(

I am writing this letter in connection with the assignment of
specific tasks to GE with ISRO/MIT study, The following pointsare relevant in this regard i

1. Objectives and scope of the study: (These have been definedin br, sarabhal's letter to Professor Jerome 13. Wiesner, dated
January 6, 1970 and my letter dated July 22, 1970 to Dr.Sarles).

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

3e Composition of the ISRO team:

Mr. 5.V. Deshmukh
Mr. AM. Vasagam
Mr. H.J. Shenoy
Mr, ¥. Sundararajan
Mr, T.V. Srirangan, TRC
Mr. Pramod Kale

4. Composition of the MIT team:

(Kindly furnish this as soon as possible),
5, The work statement provided by GE,

The points which are relevant are:
ody. Sarabhai's discussion with Mr. Fink and
others at GE on May 2,

- Our subsequent meeting with Dr. Sarles and GE
representatives.

I think the inputs required from G5 to TSRO team should be
determined in ccnsultation with the members of ISRO team,
These inputs would obviously depend upon the factors l, 2,
3 and 4 outlined above, It should be our endeavour to assigntasks 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 Nasa
would be able to contribute information in these areas, If this is
so, then Ga members may not be asked to work on these specific



areas and their efforts should be devoted to othe, more. fruiareas. On certatia occasions, you may like to Bet fests andfigures checked out independently by a8 to ascertaia if there areany discrepancies,
We have recsived release of foreign exchange amounting to g 44,129for thef 18 study. Under no circumstance, tais amount should beexceed@i, 'Since the composition of MIT team is not known to us,it is to state specific areas on which you should seekG& help, However, you can iiseuss this with members of the ISROteam and also with MIT ang You could then jointly finalisethe precise areas atid tasks in which GE can be of assistance toUs.
I am enclosing a copy of cable that we have s2nt to Mr. Carterand also a draft of an offer (Contract) which could form the basisfor the formal agreement between and ISRO, Kindly show thist6 Mr. Carter and explain to him that this brief document outlinesthe basic purpose and method of payment and that since the amountinvolved is very small, it would be better if only this aocumentcould be the basis of agresnent rather than a detailed and Lengthycontract. This will make easier the task of anproval and formalSigning of the agreenent, However, if 4 feels that the formalcontract in detail is necessary, then we can finalise this andSign it as soon as possible and ia aay case within 45 days asStated in my cable to Mr. Carter,
vr, sarabhsi hag indicated that he wants you to work full timeon the study and that you should shift your headcuarters to Boston,If necessary, you could visit Wasnington over the week=end. Alsothis will minimise the travel cost and the daily axpenses, It willparticularly be useful considering. the scarce foreign exchangeavailable,
Kindly inform us what areas and tasks in which you want GE toparticipate. Also please inform us of the progress of the studythrough fortnightly reports. We will sead you a brief on ourdiscussions with the NASA team shortly,
With kind regards,

Yours sincerely,

"Ste
B. Ve. Chitnis

Mr. Pramod Kale
Code 460
uwwFC, Greenbelt
Maryland 20771, Usa,

anels



TELEX : 012/261

PHYSICAL RESEARCH LABORATORY
NAVRANGPURA TELEPHONES
AHMEDABAD-9 77076, 79271,

(INDIA) 79272, 77642.

Angust 4, 19709.6.5

MEMORANDUM

Space Science and Technology 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 fugust 7,.1970. The living expenses and cost
of air travel will be borne by ISRO.

Mr. Y. Sundararajan, Electronics Engineer 9

Vi

+

A Sar
DIRECTOR

Mr. Y. SundararajanElectronics Engineer
Space Seience & Technology Centre
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INDIAN SPACE RESEARCH ORGANISATION
ISRO

TELEPHONE : 77076, 79271-2, 77641-2 C/O PHYS!CAL RESEARCH LABORATORY
TELEGRAM : ISRO NAVRANGPURA, AHMEDABAD-9. INDIA
TELEX $s 012-261

9.5.14 January 27, 1971
~

Dear Mr. Sundararajan:

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, thatyou 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 ManagementOffice.

We have not yet received a proposal from FairchildHiller. We do not therefore, at this stage, know the exact
nature of the assignment we could provide you at FairchildHiller. 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 respectivedivisions. If you desire to continue at GSFC, you will be
posted there for a period of two years. Fairchild 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



2

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 satellitefacilities and fabrication of the satellite (to be ready in.
1977 for launch) is undertaken, you will work in India at
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.

SSTC Since we have discussed the matter in detail with

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

a period of two weeks. Dr. Sarabhai 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 wrk
on this assignment. If you decide to return to India, you
can do so after completing this two weeks! assignment. Pleaselet me know, aS soon as possible, your decision so that
appropriate arrangements could be made for you.

about 4.6 weeks time and would require your assistance for

With kind regards,

Yours Sincerely,

Mr. Y. Sundararajan
Code 460
ATS Project Office
NASA/GSFC
Greeneblt Maryland 20771
USA



Professor ©. ¥. Chitnis 1/29/71
Secretary, T.5.8
% Physteal Research Lab
Ahmedabad -9 (India)
Dear Prof. Chitnis:

Rriefly given telow is the work T have been doing
for the past few days. This pertod was busy with finali-
ation of Specification of ATS P&G spacecraft and sub-
systems. The contract has been signed yesterday (1/28/71).
T have also enclosed herewith a copy of the name and field
of work of the persons who attendad the TNSAT review.

17. Some corrections - typographic, ete. - vere done
to the INSA report.

27. Yave updated calculations fer pretection rations
and have sent to you in an earlier mail. feparding field
streneth limits, I have written to the FCC for correct
interpretations. (See Annexure para A-2 for detaile)

37. Am going through many CC/R, & CCITT documents
.and other related literature to relate many interference
phenomena: TV on voice Tinks, the tuterpretation of
power in 4 Kuz band, ete. (See Annexure A-3 for details}

47. Regarding the epecifieations of the ATS, I have
been mainiv following the Telemetry (Transponder, Feeda
& Reflactor). We had to finalize specs and test pland be-
fore the siening of contract. Test procedures will be
finalized in the course of 3 or 4 months from now, Some
areas on which I have put an in-depth work (for finalizing
some parametera or plans) are: multinactor tests, FSZ/AM
detection mechanism, ghort-term stabtlity., ineidental
rraup delay measurements, ete. (See Annexure para A-4
for detaiis)



TELEX DRAFT

FROM CHEINZS TO DR SARABIAL June 15, 1974 1015 bra
RECEIVED YOUR MSG AT 9.30. HAVE HAD DISCUSSIONS HERE AND WE

FEEL THE FOLLOWING POINTS ARE RELEVANT:

7e OUR DELEGATION SHOULD YET PRESS FOR THE 845 to 935 Mes
BAND. IF THIS IS NOT POSSIBLE; THEN-THEY SOULD TRY FOR THE
700 TO 800 MHz BAND,

2 IN THE 700 10 800 Miz BAND WH MAY BE SLIGHTLY WORSE OFF FROM

THE SCINTILLATION POINT OF VIEW. THE DEGRADATION MAY BE ABOUT

0.5 DB MORE THAN THE 800 « 900 MHz BAND, HOWEVER NO EXPERIMENTAL
DATA ON THIS EXISTS.

3. THE SHIFT T@ 700 TO 800 MHz BAND will MEAN A MARGINAL INCREASE
IN THE SIZE OF THE SPACECRAFT ANTENNA, OUR CALCULATIONS SHOW THAT
AU ANTENNA 31 FEET IN DIAMETER WILL BE 1EEDD (AGAINST 30 FEET ON

+. NO EXPERIMENTAL DATA EXISTS ON INTERFURENCE DUE TO SATELLITE
BROADCASTING, OUR DELEGATION SHOULD EMPHASISE THIS POINT STRONGLY

+ AND SAY THAT WARC SHOUID NOP MAKE DECISIONS al UNPROVEN cROUNDS
LIKE POSSIBLE INTERFERENCE, ACTUAL DATA WILL HR AVAILABLE ONLY AFZEK
ATS..F EXPERIMENT,

5. FROM THE MSG IT SEEMS THAT RAO HAS PRESUMABLY AGREED To TEE
SHIFT TO THE 700 = 800 MHz BAND.

j
6. FROM OUR POINT OF VIEW THRREFORE THE 700 TO 800 MB RAND
SUITABLE THOUGH WE WOULD YET PREDER THE 845 TO 935 Mis BAND.



copy to Mr. Pramod Kale
48 Decnaittds aber AOR

951.14 July 22, 1970

Dear Dr. Sarles:
We are delighted to learn from Prof. Wiesner thatFord Foundation has agreed to support MIT for a jointstudy with ISRO. We are planning to send four engineersfrom India for the study. Two of them - Mr. SV. Deshmukhand Mr. RM. Vasagam - have already been selected and,in fact, they will be reaching Boston on July 23. Twomore engineers, including one from. the P & T, will bearriving in Boston shortiy. As you mow, we had intendedthat the study start on July 20 and we are sorry for thedelay. I have already cabled to Mr. Kale about thearrival of our team and that the study should commenceon July 21. I hope this is convenient to you.
Dr. Sarabhai, Dr. B.S. Rao, Mr. Karnik and.Ihave discussed the objectives and the areas that the studyShould cover. I am summarising below some of the salientpoints that emerged from our discussion.

t.
discussed and specified during our discussions at Bostonand inciude the followings-

The ground rules for the study have already been

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

Tea The study will, in essence, be mainly a space-craft study.
1.3 Designs will be made compatible for operationwith CCIR International Systems.
1 r The satellite all up-weight will be in the

1200-1500 pound range and will be compatiblewith Launch vehicles that are likely to be
available in the 1974-75 timeframes

5 The reports of the joint TSRO~GE and ISRO-HughesTe
studies will be used as a starting point for
the ISRO-MIT study.

cont dee



ISRO
Page 2

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

eee The final report of the study should bring out
clearly a detailed description of the satellite
with specifications including tolerance levels,launch vehicle, satellite location, possible
contractors, estimated costs, control command
and telemetry system details, facilities requiredfor manufacture of a similar satellite in India,test facilities required, etc.

23 Considéring that the output of this study will be
the input for the next phase, which will involve
actual fabrication of the satellite, and consider-

involved, it seems that 2 weeks (i.e. 48 man-
weeks) from our side may be too short a time.
ing the large number of possible trade-offs

The total tasks can be divided as follows and the
responsibilities of ISN engineers are also shown
below:

36

ISRO EngineerTasks

361 Satellite
Mr. Shenoi3e1e1 Structure

tt361.2 Antenna

Heat balance

Spacecraft stabilisation Mr. Vasagam/Shenoi

LaunchVehicle & facilities Mr. Kale/Shenoi

3621 Launch vehicle availability/
cost, etc. Mr. Kale

Manufacturing facilities
required in USA and in India ALL

conttdee



Page 3

tyr Wed.

362.3 Test facilities required All
303

BUTS

cation & TV)
3361 Transponders (Telecommuni

Mr. Srirangan/ an
36302 Telemetry, tracking and

command system Mr. Vasagam
3¢323 Other electronics (My

Sewoaen
Trade-off studies and
General Planning

3.1.41 Trade-off studies Mr. Deshmukh
344.2 Planning
344.3 Scheduling
344.4 Cost analysis

tt

344.5 Man-power requirements

You will notice some blanks in the responsibilityallocation. We expect that the two engineers who are yetto be selected will fill in these blanks.
4.1 A person from the P &T would be useful,particularly to feed in information about the

regard to the terrestrial system so that thisinformation could be considered while designingthe pele communications payload on the space.craft.

present and future plans of the &T with

We have approached our Government to provide fundsfor participation of General Electric in this study. Wehave already received a clearance and the necessary foreignexchange has been released. We have commmicated this toGE and are now awaiting reply from them. I trust you willarrange to have the briefing sessions on specific aspects ofthe study by experts from comapnies such as Hughes,Philco-Ford, TRW, CSC, etc. We would expect weeklyreports from members of our team and we will give yout ourcomments on these as soon as possible.

cont td.»
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ISRO

Page
I trust Study would be very usefulDr, Sarabhai's letter dated JanuaryWiesner, I am reproducing below the twoPhases which are relevant to the Planned study.

6 to P fessor
for outcome of thedefined into

Phase

of existi
through sub-contracting or through aCq sition of know-howand design data,
Phase 2

Study

lated g

ancingIn
Co

tes and
arrangements
Signing of gree fin ex and

With king regards,

- Yours Sincerely,
i

<A
( E EV Chitnis )

Secretary

Dr. Sarles
Lincoln Laboratory

+USA
Institute of Technology



INDIAN SPACE RESEARCH ORGANISATION
ISRO

TEEPHONE : 77076 79271-2 77641-2 C/O PHYSICAL RESEARCH LABORATORY
; ISRO NAVRANGPURA, AHMEDABAD~S. INDIA

TTLEX : O12-261
RAM

2.43 November 2, 1971

My dear Sundararajan:

Dr. Sarabhai has set up a Group to evolve a comprehensive
plan for Space Research for the decade 1970-30, This will
be done in three phases?
1. Planning Session: In this Session the programme will

be discussed in broad terms and a draft plan which will
be the basis for a further detalled study. The studywill be conducted by Study Groups.

2 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 Study Groups are being
formed in the following areas: (i) Communications,(ii) Meteorological Programmes, (iii) Earth Resources

Particles, (vii) Requirements of Industry and (viil) Needs
of Defence (to be approved).

Survey, (iv) Geodesy (v) Navi ation, (vi) Setentifie
Programmes for (a) Aeronomy & Astronomy Fields and

3 Dissemination and discussicnt A National Conference
will be held in February 1972 where sil 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, 197 .

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

17. Communications
2. Earth Resources
3. Navigation
I have,for exasple, a document entitled "Views on the
Practical Use of Space Telecommunications Technology for the
National Program for Aeronautical Telecommmication Services
via Satellite" prepared for the Executive Office of the
President, Office of Telecommmications Policy, Washington DC,
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(October 19, 1970) by the Geneval Hleetric Co. Similar documents
in other sreas will be most useful, I shall appreciate it very
much if you could kindly send me by Air Mail immediately any such
documents that you can collect,
With kind regards,

Yours sincerely,
f a

6

E, V. Chitnis

Mr. Y.S. Sundararajan
Code 460, ATS Project Office
GSFC, Greenbelt, Maryland 20771
U. S. Aw

Enel:



Suggested Approach for each Study Group _

1. Review the present development in the respective field
both Scientific and Technological state of the art.
Define scope

2.1 Identify potential applications of Space Technology
2.2 Identify user agencies
2.3 identify research (action) agencies

international )
2 Identify training institutions (national and

Prepare a draft plan

3.1 Define the targets and missions to be achieved in
this decade and their time schedules,

3.2 Existing facilities
(a) Research facilities and manvower
(o) Technical, Inéustrial 2nd Production

facilities including components and systems.

33 Compute resources required to achieve the targets.

(a) Facilities
(o) Finanelal outlays involved.

314 Man-power requirements

(a) Identify categories
(ov) Training, its phasing, magnitude, possible

institutions, e te.

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

3.6 Views on management.

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, quantitatively wherever possible
and also indicate choices wherever open,

5.

Recommend action plan.6.



Y Sundararajan to Prof. Chitnis 1/29/71

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, etc.) and time (few days, months, and
year). 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 thing for us is that the
actually bread boarded test of UHIR solid state amplifier
at the Phileo-Ford gives an efficiency greater than 602.
(See Annexure para A-6 for details) Direction for 860
MHz has been given. Also, power back off capability is
being ineluded in the UHF PA.

7. % am keeping abreast with many literature that
are relavent to the communication satellite work: theeffects of transmission media on PM with particular reference
to FDM FM telephony and TY: performance at differencecarrier-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: transmisston spectrum engineering:noise considerations; scintillation phenomena: measurement
accuracies; ete. After much of the systems analysis I
would be gathering hardware details to have sowe preferred
approaches in terme of various trade offs. Shall be keeping
vou informed regarding detaila from time to time.

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

With kind regards,
Yours Sincerely,

Y. Sundararajan



(1)
ANNEXURE

A-2: Protection Ratios. Maximum allowed signal strength
from the satellite for a particular protection gatio 12,
defined as in F. Miller's work (Ref my earlier letter)
would depend on the definition of field strength: (1)
Peak Syne average or (11) Average AM-VS8. T have written
a detailed letter to the FCC requesting for correct inter-
pretation.
A-3: Miller's work (op cit) gives interference of TV on
TV. If the FM spectrum were energy dispersed then we
can assume equal power (or field) in all 4 KHz slots.
Per other cases (such as the normal TY r-f spectrum
ref Ed Miller) I am investigating effects on 4 Kilz voice.
links. Alternatively, also investigating the couplexity
needed for energy dispersal of TV or FRM FM telephony.

A~&: Certain contradictions in the sensitivity of command
receivers, certain environmental checks due to upsetting of -

launch phase VSYR, multipactor test for high r-f novwer
handling components, 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
audio r-f earriers along with video 4-f carrier. Inctdental
PM gives the innate phase or frequency stability of the...
system in a Bhort period of time. In other words, it pives-
the inherent noise output of the rereater when no input
present. The importance of this can best be understood, be-
cause after all, our audio and video stgnal outputs hav
to be above this. I have analysed the spee in detail
and investigated comparison with the state-of-the-art.
Yam giving a detailed report on this--analysis, feasibility,
& measurement techniques--to A. Sabelhaus on Monday. This
has relevance even to our ground svstem.

The group delay has to be worked out for the communi-
cation system as a whole (antenna to antenna). As detatls-
of test (cost, time testability, ete.) interact with this,
analytical details regarding effects of TSWR of antennas,
ete., are being lookad into.



(44)
A-3: This is in connection with the failure prebabilityeof any synchronous tiissions. Through intuttion andgeneral talks, we know the Launch and tranafer phase aremore critical, empirical data and histograms can be workedas we now have information tegarding suffictentlylaree number of misstons to be of statistical relevance.ean appreciate that this cannot be worked out by oneor two individuals as it is a full contract study. Oninquiry, T am told that the Planning Research Corporationhas done some work and when I Bet the detatls, I will sendrelevant information.

out

You

A-6: The earlier inefficiency was due to lower voltageoperation, excessive losses in the hybrids, and manyhybrids used. Now they have eliminated ? hybrids byarranging the individual amplifiers in a different wayand also they have achieved a hybrid loss of O.1db Thishas eliminated excessive power losses and hence higherefficiency. This clearly shows that assumption of 55%effictency for the TNSAR is quite realistic. If you needany further information on this, I would send you,
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INDIAN SPACE RESEARCH ORGANISATION
ISRO

TELEPHONE : 77076 79271-2 77641-2 C/O PHYSICAL RESEARCH LABORATORYTELEGRAM ISRO
NAVRANGPURA, AHMEDABAD-9. INDIATELEX : Ot2-261

February 3rd,1972.

Dear Rajan:

Writing to youda 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 (thaghit is said that he is not permanent Chairman). Most of thedecisions have been cleared quickly by him.

I am enclosing along with this letter an internalmemorandum that I have prepared which is an attempt to reviewthe INSAT Program as of today in the light of recent developments.Next six months would be very crucial from the point of viewof getting ultimate decisions on the INSAT program. Every daythere are statements from both the Prime Minister as well asthe Finance Minister emphasising over and over the need to becomeand imbze the foreign aid. Under theseconditions I really wonder whether we will be able to evenopen up INSAT program issue at this stage. Besides,since shepresent set up of ISRO is not permanent the higher authoritiesare not inclined to take decisions that would have long termrepercussions. I enclose a copy of my last letter to Pramodfor your information.) I hope most of my enclosures you wouldkeep restricted, 67
On FI program,candidate for Control and Guidance has beennow 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 tosend this copy to him either on GSFC address or at his residence

e

(I wonder whether his mail is 'clean') requestyou to kindly pass on the copies
red 48 hipn Rame and aisoexplain my reasons to send 4l@.through yo

The foreign exchange for FI program is ready.I havesuggested to Pramod that he should explore any possibility offurther cost reduction by deploying only 7 engineers on FIprogram that includes5 engineers to be sent from India and 2who are already there - Narayan and Shenoy. I am of the viewthat you and Vasagam should be kept out of this program for amore productive use to the INSAT program at a later stage. TheSituation in India, however,being rather fluid,one is not surewhether and how the INSAT program will come through. The decisionmaking may be further delayed because of current situation suchas ISRO set up is not yet permanent. Dr.Dhavan is likely to cometo India by late April. In between there are State elections,So all the politicians are busy with consolidating thete groundsand are not really interested in such Technology program at least
eeed



2
po

immediately. If this is correct,then I wouldfexpect any
conerete action on INSAT program - I mean getting fund on
significant scale from Govt,of India and to initiate some

continue to be at GSFC. In fact in our last Session where
Mr. RL Nickelson, Wg.Cdr.Rao, Prof.Chitnis were present to

participate in FI program till the time we find out another
suitable opening in USA.

efforts in USA
8 months. I your

for at least another 6this direction to
view that you should

to the presentation of the FI team over here did

t this end we many a resultthe utrility of your being at GSFC. As you knowemphasisethis end we many
I am not feeling aware of the difficult es in al owing you and
in general ISRO engineers to be at GSFC. As understand from
ny experience of past few days, there are some difficulties to
keep our engineers at NASA. For this reason Ye might have to

The reporting system has yet to be discussed. Hopefully
to-day we will have discussion on the FI program bn 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

I eet understand your concerned about the present set upof FI program. However, I only hope that you are able to
appreciate the difficulties at this end and can bear ak with
us for some more time. Please do not allow you to loese the
sight of our ultimate goal despite the uncomfortable circum-
stances such as Reporting System,etc. Be sure that peopleat this end do appreciate your problems.

clearance of State Department to FI.

The work of our Study Group on Communication as well as
Stadg 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 Brazil. One of the enclosures to your letterincludes the Expanded Guide lines for our engineers at FI.
They cover only a few disciplines covered by the engineers inIndia. We would like it to be completed by your writingsSimilar details on communication and structures.

With cheers,
Yours sincerely,

Enc. S Vpew

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

USA.
Maryland 20801
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24 January 1372

Dear Pramod

Today is the first day after the engineers who were handing
around for over a monta busy with their technical briefings
and discussions etc. have left Ahmedabad - in particular ay
room: Pernaps you would be aware that for tne present,
Mr. H.W. Setnna aas taken over as the Chairman, Atomic Energy
Commission and Frof. M.G.d- Menon as Chairman, 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 engineers 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 thet were going on for over a month are now over.
The tean 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 tne
latest literature on the space programs of both in USA and
elsewhere. The presence of Vaseagam has been extremely useful
to all of us in conducting valuable tecanical discussions.
The team tnat neavily interacted with Mr. Nickelson, Vasagam,
Wg. Cdr. Rao, Frof. Chitnis and myself.
I am enclosing two copies of the 'Guidelines to ISK0 engineers
working on Communicetion 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. As 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 fresh look at it and have now evolved what
could be called as 'program manual'. We have explained our
approach nere to the engineers that these should be treated as
guidelines. They should further apply their own mind to these
discipline and follow the guidelines so es to not to miss any-
thing. Their reporting will be based on these tasks.
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On coming Thursday tne 27th Prof. Menon is coming to PRL and
we will be discussing wita him F.I. program. Particularly
immediate decisions regarding whether tne F.I. program saould
continue as oh tne present scale etc. I would now like to
refer to a letter by Hr. Singer of F.1. written to Prof. Caitnis
on May 6th, 1971. In nis letter Mr. Singer indicated that the
cost for 6 trainees would be $60,000. I would suggest that you
snould 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. 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 Ahmedabad for
over a month). In addition to these, of course, there exists
Narayanan and Shenoy over there. am sure, Prof, Chitnis would
write to you about tnis 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
goon 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 t© ship these engineers by 4th of February.
Recently Prof. Chitnis had spoken to you and I understand that
tnere woule be two weeks delay on F.I, side. I am not clear as
why tnere would be tnis delay and from which date. Also, in
your earlier communication you nave 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 snould
be in a position to receive our engineers by 4th February by
their (Fi) completing tae preliminery preparation by taen.

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

At present there has been increasing talk of self-relience and
practically every day our Prime Minister is giving stroncer 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 snould now talk in more realistic
terms. We should strictly talk with a view to ultimately
maximise the indeginous contents and to devise a 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 approeca in its
entirety. I would therefore like to know your reaction to LNSAT



3

program in relation to tae recent developments and your ideas
regarding how this project could be now re-oriented. May be,
we will have to study tne space program of other countries waco
were till recently in the similar phase of development in Spacekesearch such as Japan, Italy, Netherlands etc. in more details
now. Une 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 tnase 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 to you ~ the publicationsof N.A.3- aave been delivered here by Dr. Bhavsar and are beingused by our study group. Our Study Group on ( Communi-
eation (SGIC) is not active for culte sometime. I do not know
when we would be able to conclude anything on the INSAT capacityutilisation and its economic evaluation.
Please do keep writing about the development at that end. As

DTLA address ratner than at GSFC!
you would have noticed 5 would now prefer to write to you at

With cheers,

Yours sincerely,

3.V. Deshmukh

Encl 1. 'Guideline to ISKO engineers ...'
2. Vetaiis of a few disciplines mentioned in

the guidelines.

Mr. Pe Kale
IsKO 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
knowm 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 satellite life for two years. I have
not yet g@g the legiec behind the choosing the life of two years.

Recently, I had been 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 utilizetion of satellite for 'their needs'.
On behalf of ISRO Wq.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 in 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, atc.

In Delhi I had also discussédn with Srirangan mainly o
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 Slackeral, I prefer to have an informal meeting with
Ministry of Camunication mainly because whatever is dis cus sed in

present analysis of the data collected for SGIC, the gai ne for
multiple access transponder is very shacky if based only on the
economics alone. Of course, as you would notice since 'other 3

Ministry may also be interested in hiring a mult 4}le access

the formal meeting is minuted. I could find out from theeage
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transponder exclusively for their use leave only one transponder to
the Ministry of Gommunication far experimentation. It may not. be
difficult to sell this idea to the decision makers if on the
grounds other than economics such as remote area communication,
emergency communication, etc,

Apart from the discussion on multiple access I have had a
chance to review their views on INSAT program as a whole. At present
there is a strong feeling in the Miristry of Communication that they
would support the idea of communication @atellite if it is to be of
redistributior type, again preferably in the higher frequancy bands
that is S-band or 12 GHz or both. For satellite, again, we should not
try to rub on the wrong side eet 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 intereste#® about INSAT project in other Ministries while people
within ISRO do not take sufficient interest in this project. Another
Sad thing is to find not enough seriousness and no realism when people
talk about INSAT. It is about two months that I circulated my
fInternal Memorandum' which attempted reassessment of the INSAT
program and Y had invited comments from all those/whotthad been
circulated thia.memerandwme I must say the response that I have
got only reflects the commitment of the people involved. Only
Kiran Karnik could find time to go through it and give comments/
suggestions. I am yet to hear from many other individualfSabout
INSAT program. As a result I think we are practically becoming dead
office of LNSA2 wogram. All that we have been doing since past
two years are a few Studies, meetings,etc. and of course lot of
public relations. I do not think that is very productive: to the
ultimate program. The person who had the total commitmerjts to this
program is no more with us and I personally feel the lesa in every
bit of my work. In the present slackness and total inactive
for the INSAT program I am finding it extremely to.Gtr 44
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continue to work. May ke I should review this once a permanent
get up of ISRO éroives.

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 committed 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 ist October 1971. I have minuted
that meeting of 7th March 1971. Wothing has been done so far. To
my understanding we have not even opened the frequency issue of INSAT
with WPC. May be people concerned are too busy with pressing problens
of SITE. But the fact remains that very little attention is being
paid to INSAT. On the ground system, of course, a8 one would guess
nebody has started any work not even planning. If one tries to
assess the total system cost all that I face is noqcooperation from
the people concerned. I would like to. get cost estimatesof front~end
for S~band and 12 GHz. Similarly cost estimete of small earth station.
for multiple accers network. The people corcerned just flatly refuse
to give any estimates. It is really a very Sad State of affsirs to

to it by opting for other alternatives, fon 21st and 22nd We have had
& meeting of Communication Study Group ~ you remember the group thatis 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 upea thick: studyreport - another glorious addition to our already conducted
studies about ZNSAT and Schemes like that. Before I go on the leng
leave,say arcund 13th of May, we would have finished with this Study

too in Ahmedabad. But again as you would appreciate, people over here

noticed-I regeained from conmenting on SITE and 1 think I will continuefto dose. As a fence watcher I am only amused to see the delays in
'SITE since its inception.

do
not being able to do anthing conerete. only hope that this stage

not last longer at least in my case it will not and will see

report. The final seminar is scheduled to be an th mid July though
personally I doubt whether it could take place that time and that

do not like to be realistic. far even in the past as you would have

Even recent past initially We Were



4

told by March 15 some decision regarding ATS-F would come. Now
the review itself is delayed by another month] 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

as well own engineers and I think SITE will catch fast. yupk Ike NASP
as far af I can see with other Ministriesloosing cred bility

X am enclosing 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
dt. Everybody here is anxiously waiting for the new set up which
would involve the shifting and restructuring of headquarters. at
least I am too anxious.

More in the next.

With cheers,

Yours sincerely,

Enc Tour program of Pfof. S.V. Deshmukh
Menon.

Pramod P Kale
Code 460
ATS F Project office
Goddard Space Flight Center
Greenbelt, Maryland 20771
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October 13, 1972-6
Dear Pramod,

For long time there is no news about any development on theINSAT Program either from USA or at this end. Even the revisedbudget which is upto 1973 March that I have submitted for INSATProgram, I don't know whether it has approved or not. Sometimeback I addressed a note to the Chairman, Dr. S. Dhawan, requestinghim to arrange for full scale discussion (internaliy)on the INSATProgram. Since then the Chairman has been abroad for quite sometimeand may be due to that there is no response as of today.
There has been some reorganisation going on in ISRO. I thinkyou might not have heard about it cfficially. There still evist achance that there may not be a formal channel to inform you. HenceI thought it is appropriate to send you copies of few circularsthat I aemanaged to receive. This will give you some Idea of thethings to come in Ahmedabad.

I have distributed the S~band study reports to the personswho participated in the INSAT Program Meeting. The summary recordof which I have already sent to you. T don't know qwisther you gotit or not). We are yet to meet to discuss it. Informally I have

beams in the focal planes of an 18 foot reflector. Thesebeams are ~ 4 for communication and 5 for 7.V. Accordingto him 1£ one takes a view of minimizing the maximum off-set( In other words to equalise the off-set of the beams). The availablearea turns out to be a 2 degrees. He very atrongly feelsthat unless this ldea has bean technically evaluated one cannottake it for granted that such an arrangement will be feasible. Iwould therefore request you te send the engineering details (ofwhatever level are worked out with you) regarding the feed systemson the proposed S-band spot beam satellite.

talked to Rao and DickYe Wg.Cdr. feels that there will be& serioug problem in trying to physically herns for various

mon, 1the locations of these spot beams. He has carried out thisexercise with the help of a computer and has managed to cover Indiaby adopting certain logic, such as in one beam lingisticallycloser States are covered. All the capitals are covered within
3 dB contour of some beam or the other, etc.

Woe Cdre has done quite a goed deal of work of optimization

There 1s na action yet initiated regarding frequency registra- -

going to change in coming January. Mre Basu as repeatedly expressedthe desire that the INSAT frequency registration should be processedbefore January. Yet nothing apparently has been done regardingthis e >

fs

Certain comments have been received from various participants .on Communication Study report. Dr. Bhavasar hopefully will consolidate
accordingly. I d not know the time-table regarding this action.

tion. As you are aware the applicable recommendations/rules are

* these and will modify the report as well as the recommendations
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Yasagam has apparently now gone to Thumba. I think he isgoing to conduct another study of spot beam type satellite with avehicle that may not be procured from U.S.A. L personally feelthat such a study will be very essential considering the non-technical and yet more important for decision making the politicalclimate prevailing at present. I have sent him all the technicalmaterial - the huge collection that he had collected during hisstay in Ahmedabad.

I think sometime back I have written to you aboutthe capability that you have said regarding updated thor-deltawhich had actually promised by the Delta office. Sometime agothere was a news item in the Aviation Week & Space Technclogywhich need not quite qgree with the projected capability that youhave assumed in your study. I would therefore very stronglysuggest that we obtain a written document regarding the projectedcapabilities from the Data office which we can then use as a reliableprojection. Holla
While you were here you said that the ets is handl fay byDepartment of Transportation in Canada. I wonder whether it istrue or not since same material that we had requested has comefrom Department of Communication of Canada.

Recently Nickelson ha gone to Pehran to attend a briefinggiven by Asian Broadcasting Union - mainly by Japan. He felt thattechnically it was not of much use as most of the participants aswell as the presentation was Mainly pertaining to the broadcasting
was hardly any technical presentation regardingthe segmente

but

e

the hao seen seninersduringthe little activity that it has geenthat has

Certainly for the kind of Program that we envisaged during Seminarthe first launch 1976 now seems to be too optimistic, Bven to thinkof it. The recommendations are yet to be approved by the Departmatof Space. yet to be considered by the Secretaries!

iled llssio s, heddet aiming at.

ee, which i
unication, B
these, I don't is yet 'to be registered.Wy 1

I would appreciate to hear your reactiohs about the points thatI nave raised in this letter as well as my earlier letter which wouldalso help in claritying doubts raised by other people at this end).
With cheers.

Yours sincerely,

Enc as above, SeVe
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TELEVISION EXPERIMENT (SITE)
AHMEDABAD 380 015 INDIA

TELEPHONE: 03715-19-26-29
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 success
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 an
looking forward to a complete report on the evaluation.

With kind regards ;
Yours sincerely,

E.V. Chitnis

Mr. Y.S. Rajan

Bangalore 560022,

Indian Scientific Satellite ProjectA 3-6 Peenya Industrial Estate

N DEAN SPACE RESEARCH ORGANISATION


