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Dear Rajan,
1. Received your last two letters. Extremely sorry for
the delay in replying. I was quite tied up with my
next SGEC meeting scheduled to be on 10th in Delhi (having
gone to Delhi on Sunday, on Tuesday Mr. Shenoy, the chairman,
decided to postpone it due to some personal difficulties).
2, Regarding SGIC I have had discussiong in Delhi with
Shrirangan. I feel that before we meet again, we would be
definitely making some progress. As you know, P & T1 is of
the view that the costs are really the major issues and not
so much the technicalities involved in the systems. In fact
they breakdown the costs in three segments: (a) the
incremental costs of communication transponders which I have
got from Dick. (To this Shrirangan is not agreeable 1), '(b)
cost of various types of earth stations. Recently Promod
has sent some papers from COMSAT which would be very useful.
In addtion to this, I shall be discussing cost aspects
with Dick, Wg.Cdr. Rao, Shrirangan, etc. (c) cost for
switching equipment. According to P & T this cost is not
very significant and hence can be assumed as certain
percentage of earth terminal cost.
3 The papers that you have mentioned giving the cost
é&ba about Data Transmission via Satellite and another
generalised paper, etc. I do not know whether these are the
same papers that the last ones I received from you, namely;
the economics model etc. At present, all the papers that
you have seng (which I have properly indexed etc.) I have
given to Shrirangan to go through. The first five or six
papers that you have sent earlier (regarding Canadian systems)I have myself not found time to go through it in detail.
The economics model papers (total 3} last shipment), however;:
I found quite interesting. In fact my approach would be
similar tike taking into account cost of capital, depreciation,.
maintenance, operation and thus determining cost of earth
station and studying the various breakeven points with
respect to channel capacity.
4. Regarding FHC, with regret, I must say that things
are stagnant and we have not formally informed the
engineers till todate.. I firstly dislike such chaotic
approach, At least I have sent a few reports to SSTC
library and I have also written to individual engineers
(tentatively selected engineers) to go through this stuff
in great detail. We have not yet found people for Thermal,
Power & Harness. Whom do you consider a better candidate
( in case we any way want to sent yet another electronics
man there). S. Madan Mohan Rao or Venkataiha in PRL ?
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be going to Philco
Ford and the other wou1d andFHC we would have
a vacancy at GSFC. If I understand you correct, I think
you would be the one to opt for GSFC ( and later movi
over to CMO),and somebodyelse from India will go
and KN to Philco-ford.

ngto Fuc

5e WARC implications that Vasagam had sent (yours -jointly
written) I have made out copies and have also passed on to

WARC decisions which I came to know Prof. Chitnis has received.
Unfortunately the communications flow within ISRO being
so poor neither I nor Dick (persons who are worrying about
INSAT) have been able to get a copy of this. Apparently,:
Prof. Chitnis (he has himself told me) has not gone through
them yet. I wish at least once we have a detailed discussion
on TKSAT frequency issues before our people are come over
there. Dick has reacted to your observations and I am sure
by now you would have got his letter. In my recent visit
to Delhi I have procured the relevant portions of the
decisions taken in WARC from R.G. Deodhar of WPC. Mr. Basu
Wireless Adviser, showed unwillingness to discuss INSAT
matters even on informal level indicating that SITE frequency
issues is presently pending and according to him principles
involved being more or less the same (to which I do not agree
fully) he would discuss INSAT only after SITE frequency
decisions is finalised. Can we get some experimental data
or at least reasonable realistic cost estimates regarding
Front-end to be developed at 2500 to 2690 MHz frequency.:

antenna (or Whatever it might be for that
frequency) being on rupee account we may not have to bother
about it as much at this stage. Any changes in the cost of
front-end, however, are quite important for the economics
of the total systen.

Dick. He was very keen in having NASA reactions on recent

6. By now, I think, we would be distributing TNSAT reportsto various companies. I think you were present when I had
shown distribution list to Dr. Sarabhai to which he agreedin principle subject to the fact that he wanted to know how
many copies have been printed in all. I suppose as long as
our news of distributing the copies is not going to reach wf on,

various other departments in India, we should safely distribute
the copies to companies in USA. I am sending you a copyof the present distribution status.

Would you like to confirm from the sources that you
have at that end, a roumer (that I have heard from Deodhar
of at Geneva) that Brazil has abandoned its satellite
rete tston program and is currently planning to go via microwave
link 8 Ce an

7
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8. Do write to Dick sometime, he would feel very happy.
He has been quite helpful for discussions concerning SGIC,.
INSAT frequency; etc. More in the next,

With cheers,

Yours sincerely,
x

Encl: As above. ( 3.V. shmukh

VS Ye Sunderarajan
9861, Good Luck Road
APT 4, LANHAM,.

20801
UeS.A.
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T1SA Transponders
and ist Flight Unit Costs,

1. Design, Hardware and

a. UHS Downlinks $ 506,000

b. Front End and Telemetry $ 219,000

c, Telecomumnications $ 580,000
Command Channels (RF) $ 12,000

& Oscillators and Precuencystd. $ 8,000
£* Miscellaneous hardware § 50,000

1,325,000

Assenbl¢g $ 250,000
Transponder Integration Testing 250,5003e

Total $ 1,825,000

Telecommnications Transponders' share

Design, hardware and Breadboards $ 530,000

Assenbly 75,000

Integration testing 85,000

§ 590,000



LIST OF DISTRIBUTION OF INSAT REPORT; e

tal number of copies received 39 each of Vols. 1,2,& 3.

S no... Date Name of the person Vol Vol. Vol.
1 2 3

31 2 4 5 6

Mr. S.V. Deshmukh Ivo 2VQ 3V0

Prof. E.V. Chitnis
Me. KeS. Karnik
Dr. Vikram A, Sarabhai 13. .2V.- 31703

gSCES Library

1 1V1 2V1 3vol
2

3.

1, iv4 274
5.

Mr. TeV. Srirangan TRC
'Mr. Ke. Kathirvel

Ge 1 71 1v6 2V6 3V06
7

Dr. U.R. Rao (RS)83. 1v8 3V08
Prof. £.V. Chitnis vo 21799. 2i

fe. N.c.Shrivastava P& T1V11 2V11 3V03A ~
1V12 2V12

10 13~

Prof. M.G.Ke Menon (EC) 1v13 2V13 3VO4A

Mr. R.C.Dutt, I & 33

11

12 Ivi4 21714

Dr. B.S.Rao, ESD IV15 2V15 3V05A

Z Mr. Chamanlal

13. 15-7~

14, IV16 2716

AD.P.D. J,shi IV17 2vI7 ~
a

\-Ya.cdr. Rao, SCSD

15,
16.

4

4* Calla, MASEG
1

17. Ivis 2v19

19. ox M.S. Nagarajan ocs Iv20 2v20 ~

20. 2=9-71 yen Library 1V21 2V21 j= 7

1s. N.V.Shenoy, SVOGA

Iv22 2V22

Total distributed 22 22
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& November 4,1971.

Dear Vasu/Rajans

C have not written to you for a long time. Enclosed
are the copies of a letter to Pramod and a letter to
the President of TCOM Corporation who has proposed the
Balloon System. This might give you some idea about
what is happening at this end.

Recently as you would notice I had been on a brief tour
to ECIL, ITI, BEL & Thumba. This was mainly to give some
orientation to the ISRO engineers going to FHC. I wish
I had a detailed discussion with Prof.Chitnis before
proceeding to Thumba. Unfortunately it could not take,
place, May be he did n't have timee There are very

the decisions. As a result it is almost a certainity
that INSAT will slip in its schedule. Besides, there are
no regular people working on various problems involved
including the urgent one's such as review of present INSAT
design in the light of recent WARC decisions,

people at this end who would like to take any decision
'on INSAT Issues'. have seen only Dr. Sarabhai taking (1. few

Tomorrow I am going to attend next meeting of the Study
Group on TNSAI Communication (SGIC). There also ow we
have not been able to progress as much as we shou d have
been. Hopefully in tomorrow's meeting we will sucedéd in
finalising the schedule at least to get an interim report

exchange proposal, I am thinking, should work dn INSAT
issues at this end. This would "help in two ways. There would
be a follow up activity starting in India and group of people.
can devote some time to study the urgent problems in India.
Secondly this will be a good way to orient the next batch
whenever they would be proceeding.

in about a month's times The engineers, proposed earlier
go to FHC/will not be able make it due to reduced foreign

Vasu, I had a talk with Dr. Gupta at SSTC. Apparently he has
written a letter to you on lst September. He has not heard
anything from you on that till to-day. May be you #hodta sera
your comments on the Angular motion simulator that he has
proposed.While discussing the Balloon System proposed by
that you have sent in ear y Ju1y or so. I have a1ready
difficult to produce) along with my reply. Should you be
interested, you may like to persue this further.

TCOM Corporation, 1 aid ention your work to Dr. Garabhal
- as thereenclosed the proposal of TCOM (without figures

2
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Mr. Shenoy/has now become the Secretary of the Ministry
of Comaunication. Thi I think,will have # very favourable
effect on the EDTSAT program. Communications Ministry has
been quite understanding since Rangeaa participation in
INSAT. The final decision on the national TV coverage
from the Secretaries'Committee is yet awaited.

I think considering the time frame in which we would like
to launch INSAT,our approach that we recommended in INSAT
Study of selecting two contractors, going through PDAB,
and then 27 months final contract may not be
realist€ We might now have to include the impact of
frequency changes on the present design as a part of initial
phase in the contract: itself. What schedule you ptople
would like to suggest: Please do give some thought to
this. I would like to discuss this when you are here,

I have not get the details of the presentation that
Hughes has made to Prof.Cchitnis and others on their
modified design of TESAT to suit Indian requirements. The
design life of the proposal is 10 years. Cost wise it
certainly should sound attractive. I do not know how we
yeu would be able to steer through the various contenders to
our CNTSAT design. We will have to exanine alternative
approaches including inviting new design from various companies.
In eny case I hope you would give your comments on the future
course of action that we should be aiming at, both in India
as well as in USA. Please do give your comments on the
composition of the team to FHC ( I have not included this
sheet in Pramod's letter. Please do pass on this sheet to
him) e

I think,Vasu,you are coming here by the end of this month.
Do plan to spend at least a fortnight in Ahmedabad. While
here,you can certainly stay with me. I have a lot to
discuss with you. I. am sure Rajan would also give you lot
of material on his béhalf for discussion.
With cheers,

Yours sincerely,
Jo

( S.V. Deshmukh )

Mr.¥.Sunderarajan,
9861, Good Luck Road,
Apt. 4, Lanham
Maryland 20801
USA
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MARYLAND USA 2080)
april 7th, 1972.

Dear Pramods

Recently you have sent many letters to Prof. Chitnis,

prefer to write to you on some of the points at this stage.
You may hear from him, too, in due course.

some of which were discuesed between him, Karnik
Prof. Chitnis ia quite tied up with many things her I

i. About DTLU matters

ITLU matters have heen discussed over many tines there.
A copyof such discussions in which some decisions/quidélines for budget of ITLU emerged I am enclosing here

the ISRO engineers in USA and Mr. M.G.3. have been paidfor their health insurance. The actual policies have start-
ed 2/3 months after their landing in USA. Thus each one of
you will now have to repay to ISRO amount around ¢ 400. The
exact amount will intimated to you by Mr. P.M. Farikh. It
is suggested that this amount instead of sending back or our
arranging to he deducted from future payments to you, can be
deposited with ZTL (if necessary in instalment convenient
"oO you, all)

There exist? a few dollars paid te each individual on
account of internal travel. For this vouchers have to be
produced. It is possible that all the ergineers may not.
have fully used this amount in which case again it has to be
repaid to ISRO. Here, too, it is suggested that this can be
kept for ITLU expenses.

The long term decisions about ITLU will be taken soon as
permanent set-up for ISRO is evolved. As vou very well know,
if ZSRO becomeja department of Government, for imports and
such services we will be recuired to use present Government
channels. i.e. embesey officials only. for the present it
has been decided to qo ahead with IfLU till the dollar per-
mit for Mr. M.G. Subramaniam's salary allowances expires
ete. dee. till March 1973. T111 that time ITLU should try to
function at the rate commensurate with funds available.

The projected recuirements for ITLU may. be of higher
order. It is, hovever, not possible to procure money from
Ministry of Finance seperately for ITLU. It is, therefore,
suggested that it operates with whatever is available ~ and
not exactly what is desired by ITLU.

eee 2
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to the éculpment at the subcontractors while ISRO engineers
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From the above arrangement it should be « ear that
account to ITLU. Regarding ITLU matters, Mr. Thakore has
stressed that this is strictly a 'working arrangenent'. I
am sure, you would be able to appreciate our 'legal' pro-
blems over here, hence generally no decision on ITLU etc.
will be communicated to you by Prof. Chitnis, Mr. Thakore,
and Mr. Parikh directly and on letter heads. All correspond-
ence about ITLU's finance etc. Mr. Thakore, suggests to you,
should be removed from official files and maintained seperate~
ly may be as personal correspondence only.

there is no innediate need to transfer funds

Program.2

What is happening with the State Deptt. clearance of our
engineers ? At last (thank god !) they have gone back to
Thumba and resumed work fruitfully. Nothing much is happening
at this end. I do not know where exactly the bottleneck lies
in the case of finalising the Purchase Order. May be people
concerned with it are busy with other matters. I'll try to
follow it up soon as I get free from various study group
meetings etc.

Prof. Chitnis does not think that talking to scientific
attache, in US embassy over here will help. At least he
showed relectance while we discussed this matter.

Is it possible to take insurance against the likely damage...
will handle it ? Please explore this possibility as Fair-
child Industries are not prepared to take that responsibility.

You write about CTS. It is very interesting. Is CTS
Finally at S~band or at 12 GHz ? Please do get more details,
about likely training opportunities on this progran. In thet
stage is CTS now ? Who should write to whom ? I personallyfeel we should persue this in more detail, as the technology
proposed on CTS is of very much interest to us.

In one of your letters you mention Brazil's attempt to hire
a spot beam on INTELSAN at about 4 to 5 million dollar
per year. You also maintain that a copy of TELESAT is availa
ble at $ 2.72 million I wonder why Brazilians have not thoughtof buying it § Ma be the time-frame does not suit then. I
would ecopy of TELESAT.
Can you give some details as to exactly when this will be
available ?

Wq.Cdr. Rao has written a few papers in which he has
given @detailed thought to the cross-over point between direct
broad cast and redistribution (both high power and low powertransmitters). It proves that direct broadcast is only an
intermediate stage, for India. He therefore, suggests that we
eught to go for only redistribution.

I am fully g@upporting that idea for many other reasons,
too, I am tryinc to send these papers to you shortly. Dickis trying get these papers to be included in AIAA conference:

ooe3



34
as 'read' by writing to Dr. F.W.Sarles (provided at this
end a single consolidated paper is prepared by combiningall the three papers of Wg.Cdr. Rao)

This idea is bound to shake up many of our previous
with my close contacts with Ministry of Conmunication, Ialso know, how easy it will be to get their support once
we opt for a redistribution type of satellite. Personally
what is most important for ISRO at this stage, I think, isto be able to marshall support of as many other ministries
as possible, only them we will be able to push this idea of
INSAT through. If we stick to our out-moded designs and
certain assumptions, (such as that about revenue generation
capacity of at least the first satellite). I think we will
only end up in killing the program.

notions. It changes the entire picture very fundamentally, = oy

The satellite program can go through provided we find
out indeperdent justification (other than revenue) ~ and I
think we can do it - Several reasons - technological object-ives, national goals, expected change in the economy,4éther
'special' needs. (remote area communication, BSF, etc.)

-A redistribution type of satellite will also permit
more uplinks and consequently more TV channels with adequate
regional coverage - which will reduce the opposition fromI & B considerably. Without the Co-operation fron I & B and..of Conmmmntcatior, tt 15 Just not possible to get
any INSAT through.
Mint

I am also enclosirg a cutting from recent issue of
Nature. See how trouble NASA could create for ESRO'sSatellite. Somuch so that they have started rethinkingabout reviving ELDO's abundoned Launch Vehicle program. Ithink, while talking about single poirt failure elsewhere, we
must not fail to learn from such situations. If they can
cause trouble to Europeans, surely the Asians will get the

a,b a

priority.
About the issues that you have raised regarding importof components for ESCES, ESD ete. I think either Kiran or Prof.Chitnis would be writing to you. I don't know anything about

then. Regarding the custom-built equipment for which Mr. Miller
together with Narayanan proposes to undertake modifications, itis felt that it need not be done, ws we do have sufficient
foreign exchange to buy off such equipmert directly. It willalso simplify the other matters. So ho modifications etc. need
be underteken (I suppose Kiran would write to you in detail )

Do keep us informed about the developments at that end.
Here, all of us have kept our fingers crossed and are waitingfor events to take place.

{keel rumour - With cheers,
Yours Sircerely,

- new on, tubing
\ .

8)oer a3 Z spin-offs firecter $sTC (3 V DES
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{Summary of discussion between Mr. 3.2, Thakore,
Vyas, and Mr, Ve Deshmukh)

At present 101 is spending anproximately about 120 dollars
per month, Mr. MG, Subramanyam's foreign exchange for
salary, allowances, etc. ia valid March 1973, Tt is
racommeniad that we continue with for the present by
keeping fis expenditure at the minimum. After March 1972
we do not have separate funds available for the office
expenses of ITU, in which case it is recommended that the

Stationed in U.S.A. should agree to contribute
20 dollars per month tewards TTI expenses. They should he
sending some voucher to cover this expenditure to the head.
quarters in India which wlll arrange to reimburse this
expenditure in rupees to them, This arrangement will continue
ti11 - (a) foreion exchange permit for Mr. M. G.Subramanyam

expires, (b) such eirewnastances which will prevent continuance
of Ww. This includes possibility of Z3R0 becoming a

maT Department of Cor dsr which ease TSRc will have 'to resort to.
the trade mission of Got opera weEEE 1.5"

To s rof. B.V. Chitnis
Mr, P.M. Pariich
Mr. 85.3717.

Karnik
wr. J.B. Vyas

March &, 1972.

P.S2 - Me. Parikh informs that Medical allowance (d4nsurance)
that has heen obtained for all our engineers presently
in U.5.4. for the date of entry. The actual withdrawal
has, however, taken place only after a period of about
5 to 5 months. Thus, at present, pmact cally everyone
in U.S.A. has about 400 $ to be paid to ISRo. This
amount could also he utilized towards TTLU expenses.
Accordingly book entires can be passed.
Yet another suqgestion has been to divert part of Z1A
stufy funds towards ITU ti11 they last.
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Nove 4,1971

SYSTEMS ANALYST

Deor Mr.Ceasras

I thank you very much for your letter of Sentember
7,71971 written to Dr, Sarabhai regarding the proposed
tethered balloon comnunications system for India,
Dr. Sarabhai has passed on your letter to me for
certain conmmenta,

L have gone through your proposal in detail. Before
making any observation, I wonder if you could provide
us with some more information that is very vital for
evaluation of such system, Please find the points
on whic: I would like to have clarification in the
enclosure to this 7etter, On hearing from you it will
be easier to take further action.

With kind regards,

Yours s ncerely,

( S.V. DESHMUKH )

Mr. Richard S.Ceasro
President
ICOM Corporation
6264, Clearwood Road
Bethesda, Marwyland 20034
USA



ANNEXURE

Following information is recuired on tethered
balloon system proposed by TCOM Corporation of USA.

1.

Ze

3e

64

Te

8.

Rha regarding life of a balloon,its replacement,
the replacement procedure, lead time, setting up
time and procedure, etc,
Link calculations for VHF and/or UHF frequencies.
(available signal to noise ratio at the ground
terminal) .
Cost data

cost of balloon
ineremental cost of tele-commnunication's
package (telephony, wideband communi-~
cation, etc.)

~ «ost of operation
cost of maintenance
cost of sparescost of the ground operations
including control equipment, etc.

Details megarding some of the sub-systems4*

(a) 'Power sources'on the balloon
(b) Details of attitude control system

(compass system as mentioned), itsreliability, and performance.
(c) Low cost front-end as mentioned in the.

proposal including its cost break-up
and pefformance specification,

(ad) Performance specification of the
tranceiver to be located on a roof
top of a building for re-distribution
of telephone channels,

'Has the system been tested ? If so, where the5
test was carried out, how long and what sub.
systems were tested ?

Further clarification on

(a) Lightening effects on the balloon.
(b) Civil aviation rnkes, etc,

Details of mechanism to bring the balloon down

the balloon and other subsystems on it,(under control) in case qaergency, weights of

Whether is it possible to demonetrate the balloonin India ? How long ? Will such demonstration
cost us anything ?



November lst,1971

Dear Peamods

e Z was to write to you,in fact, about a fortnmicht ago
just before my commencing a brief tour with Dick and
Johannsen (Systems Encineer from Hughes) te ECIL, BEL, LT
and It so hanpened that lot of other things cropped
up and Literally made me impossible to give attention
to any cf my work.

2. Shortly Dick would be coming here and we ere goingto have supposed to be the final discussion on FHC matter,
Dick and myself had already been to Thumba mainly to
orient the enfinecers that were to be sent to INE. (ThoughProf,Chitnis aarrived in Ahmedabad on last Monday and Ileft for this tour on Thursday morning, my attempts to
hold a detailed discussion with Prof. on PHC priorto my going to Thumba did not materialise).
3. According to the otiginal proposal we would have sent
10 engineers to Fit. Just before I left for Thumba I had
given @ detailed letter that Dr. Sarabhai was to write to
Dre Patel (MP) in comnection with the dollars involved.
Having come back I understand that Dr. Sarabhal is of the
view that'cost'involved being quite large, we should cut down
the programme to a more manageeble size. In our meeting with
him, yesterday, the decision emerged to send only 5 fresh
engineers from India for this programme for 16 months. I am
enclosing a copy of an enclosure of the letter that he is
to write. (Mav be, it's not necessary now - as the latest
that I heard from Mrs. Joshi, we have got the necessary FR).
This gives the comparative cost aspects of sencing different
sizes of teams, As we would be following the alternative
of sending only 5 fresh engineers, the additional manpower
would be obviously coming from our people eat T think
Prof, Chitnis would be writing to you about the final decision
soon after our morning meeting is over.
4, Gome tine back Dr.Sarabhal received a detailed proposal
on meeting tele-commumication requirements of India }

been submitted by the Presidént of TCOM Corporation { 6264
Clearwood Road, Bethesda, Maryland 20034). Dr. Sarabhai has
passed it on to me to give evaluation and comments. On going
through the proposal in detail, I found out that some
important data is lacking. This includes cost details, life,reliability and maintenance of these balloons, etc. I shall

5 hasdeploying huge balloon (thether) in certain vhases,

Ze
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be giving a copy of my comments to Vasacgam since in his
report to Prof, Chitnis in July he did mention about such
possibility of using balloons. I believe these people
(TcoM) have alr@ay given a detall presentation about their
system to AIR and Ministry of Communications ! It,therefore,'

.means we have to critically examine this alternative so
ase to be prepared in any further debate reegarcing such a
schemas

Sarabhai had telephoned me from Bombay to give a to
Dr. Pishorty who was included as an expert in a committeeof Ministry of Pinances constituted to serutinise the dollar
schemes from 1972 onward, After 1972 on wards, all thedollar flow will be pooled in Indla and no project willreceive dollar funds directly from any agency outside India.
Apart from do lar recuirements of SITE after 1972 (which
~ mainly from ESCES which recmired much justification and,therefore, he suggested me to coordinate this activity with
Mre Mohanti ESCES plans from 1175 onwards (after srTe). Forthe training proposal they recuire $ 100 T while their plansin doing research in LASER Commnicationg work require fundingabout § 400 K. It was the justification of these Cenandsthat was very important, At present there are noavailable here of the equipment operating in the relevant
frevuency (up to 400 Giz). Mohanti and myself had a hard timeto give even the first order breakup cf the § 400 Re At thattime we wanted to indicate what satellites are going to carrysimilar experiments and what data would be available on LASER
communication, At this end we do not have mission objectivesof Satellites A further to I woukd appreciate, ifyeu could arrange to send these to me and Mr. Mohanti.

5 e Some time back while our team wer in USA, D..

amount to $ 960 K) there were other proposals from ISRO

6. Coming back to INSAT, finally Dr. Sarabhai wrote aletter to ir. Charyk, President of COMSAT or. 2nd Occober, Thiscarries as an enclosure 'Profile for 10 years of Atomic
Energy and Space Research'. I wonder whether this letterhas reached CGESAT or not. I was away for some tine, havingreturned to Ahmedabad I found out that the letter was notsent by Registered Post. Could you please check on it andalso let me MMMM t £ em enclosing a gu of that letter,capi'
Te
very much familiar with all the problems in SITE. AS a resultwe had very useful discussion. We had a good demonstration oftheir solid state modularised television. In ITT initially,Mr. Sachdev had telexed me to change our dates of visit as
they cohcided with the dates on which thelr Minister was tovisit ITI. That being too late to make any chamies, I stickedto my program. Fortunately, the Minister's visit was cancelledand that brought us a detail and very illustrative exposure ofITI activities and products which was actually specially arrangedfor the Minister. We had a very useful discussion with Sachdev.Most of the sub-systems required for BSCES modification (downconverter, up converter, power amplifier,ctc) is. alreadymakirg for their Delhi earth-station which Dick Was not aware of,

Our visit to ECI was excellent. Mr. Warlu was, of course
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Their plans to undertake construction of some of the earth
station equipment anc further multiplexing ecuipment are
quite impressive. At BEL we had a very detailed tour lasting
about 6 hours and comprising of detailed tour from Division
to Division ( 5 miles walk | ) with their Deputy Manager
(Projects) T.V. Ramachandran. Except Radar we saw all
other divisions in detail, At Thumba we had very useful
ciscussion mainly with the engineers that were originally
selected to go to FHC ~ about ten - I personally went to
various Divisional Heads also, to discuss broadly the INSAT
manpower requirement, facilities;schedule,etc. The main
objective of the tour was the orlertation of TSR0 engineers
going to PHC, The other objective was to qive adecuate exposure
to Mr. Johannsen and Mr. Dick about the existing level of
technology, facilities and man=power, Both of then felt
that it was extrenely ugeful for then. In fact both of then
remarked that had they come on this tour much earlier it would
have been still better, Dick was particularly impressed by
the level of technology at and ITT (though not so much
act Thunba.) I have suggested him to give hie impressions to

8, Initially we had scheduled to come via SHAR complex.Just prior to my departure to this Dr.Sarabhai included me
in the panel for discussion of the long term (10 year plars)of Space Researe0

+ in India with invited French Professor
Blamont who was to arrive here on 29th. As a result I cut
short the tour and came back to Ahmedabad fram Taumba, our
meetings with Prof,Blamont are quite interesting, To sone of
us,rest of the senior persons in the panel have already
branded Young (for making certain radical suggestions).
The Steering Committee consists of Prof.Chitnis, Dr.Pishorty,
Dr.U.ReRao and is chaired by Dr. P.D.Bhavsar. To give the
efficient back-up to the Steering Comittee a Secretariat haa
been created consisting of Dr. Hariharan, Dr. KasturiranganDr.&.K. Dutta and myself,
9.
This is long over due. (It was initially to be in the third
week of Sentember.) Mre N.V.Shenoy who is the chairman of
SGIC has now become 'Secretary' to the Ministry of Communications.
Lot of people including the press welcomed this move of Technical
person heading a Ministry (especielly Within other

Our SGIc : is si to be on 5th November.

lobby, of course,you ca imag nethe
10, Kiran was called back from his leave for a week to
Ahmedabad, It was only through hin I cane to know the details
about their visit to USA. (As I alvays maintain my thesiswithin ISRO we do suffer from the chronic problem of lack of
communication), So much for the present,

With cheers,
Yours singerely,

Pramod P.Kale
Coce 460, ATSP Project Office
Goddard Space Plight Center,Greenbelt, Maryland 20771



Areas

Attitude control
(at Honeywell)

{at

Communications (at FT)

Attitude Control
Propulsion & Plight
Operations (FI)

felemetry & Command (FT)
Systens Integration,
Powar & Harness, (PT)

Structure & Thermal
Design (FT )

Reliabitity (FT)
Systems Testing
(preferably two peopleat £1)

Name

RM. Vasacam

Re Narayanan

Y. Sunderarajan

Sarveson

Sandlas

Hed. Shenoy

Madhavan

ot

nications

83

Out of the persons above, Narayanan, Siumderarajan and
Shenoy are already covered for their dollar finances,
So the fresh persons for foreign exchange are 3 (1)
Mr.Vasagan, (2) Mr. Sarveson, (3) Mr. Sandlas, & (4)
Mr.

It is felt that the 5th man to be sent should be
' Thermal Analysis and Control person. At present thereis no nomination from S,ructures Division for this area,
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INDIAN SPACE RESEARCH ORGANISATION
ISRO

TELEPHONE : 770% 79271-2 77641-2 & 78929 C/O PHYSICAL RESEARCH LABORATORY
TELEGRAM : igft NAVRANGPURA, AHMEDABAD-9. INDIA,
TELEX fe-261 Lf

July 27,1971.
Dear Rajan,

Prof, Chitnis is just back and I have briefly
coming Friday (30th July) we are having a meeting of
SGIc (Study Group on ENSAT Communication). In this
comnection I had a talk with Srirangan. As you are
aware, at this end, we badly need more literature on
Multiple-access communication in order to adequatelye the Group members and then to undertake a meaningful
analysis of the Indian situation.

discussed his visit to Washington and Geneva. On

In this connection, I suggest the following
sources from which you might like to tap to get relevant
material for our use, From the NASA Library you maylike to find out the following 2~

1.. ALAA Conference on 'Communication'.
2. National Blectronics Communication.

4. COMSAT documents.
5. Papers presented by Northern Electric

and RCA of Canada about their systemat ATAA.

Symposia.

You might recollect that during INSAT Study somebodyI think Dick Nickelson had brought a comprehensive reportof Seminar on Communication Satellite (its specific
relevance to INTELSAT-IV) conducted by Hughes Aircraft
Corporation. This is a thick volume and is quite useful.
Dr. Greagre Andrus, at that time, had promised to get more
copies . I don't know whether he got more copies or not.

Just had a meeting with Dr. Sarebhat. He.
feels that hould revise its priorities and temporarilytake up the "economies of communication capabilities' on
ENSAT as its first task. This exercises, if done jointlywith Ministry of Communication will be quite helpful for
getting a dialogue started regarding finances of TNSAT both
at national as well as at level.

Bo you also recollect a bibliography that Kale had
procured - I think through GE. This was regarding
communications satellite. I did n't have much chance to
see it in detail but vaguely I remember it was mostly

a x
Shady que om INST Com runt cothion

* 2e
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related to the soft ware on satellite/television.
I think this was compiled by Library of University of
Wisconsin. Jeff took it from me which he never
returned Would you like to check up on that ? It
would be very helpful if you could get that bibliography.

y I shallfalso trying to check up with University of
Wisconsin Library.

better write to Prof. Chitnis indicating strongly that,ap\ err Pang
ineers

fo be
ethe latest indentification of ourlosing

to for FHC. also suggest that you

you would like to go to Philco Fordfandjin fact even
Pr. Sarabhai had promised you accordingly in your

Washington.) feel you must -with him in
indicate your preference 'now' do n't worry so much
about house lease etc. .10 other guys including
Narayanan would shortly be coming up. Narayanan and
Shenoy will come there earlier.

With cheers.
Yours sincerely,

(S.V. DESHMUKH)

Mr. Y. Sunderarajan
9861, Good Luck Road
APT 4, LANHAM,
MARYLAND 20801
USA. .
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