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Introductory remarks were made by Dr. Purceli, Chairman of the OI§ : g
: j B%l
e ¥
‘Panel, concerning the interest that the Panel had in the Rover and Biy g o &
o : - 8¢ 2
Booster programs and how they were related. The first presentation &.n) o E .
. : * , ) a s
was made by Dr. Schreiber from Lo# Alamos on Rover. S (i\
=
Q

Firet he gave a brief history of the program, .So fnj“all they have
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-done is run one graphite heat exchanger reactor type called Kiwi-A. It
has appro:dmaiely a l4-yeur history of develgpment, and the reason it 18
being used right now is that it has a better npégiﬁc impulse than the chemical

| type. Som§ mare‘advancled types u-ixj.g tungeten or carbide are the only cne s

“ which approach the efficiency of graphite, but these are not anywhere neat
‘read‘y tﬁ Se applied, The porformn;nce figures submitted by Dr, Scbr_ciber

on what can be done with the graphite type reactor are attached. These

performance figures he gave out are system studies and they ahopld be used
- with caution, and the question, of course, remains whether this type r.eactor
' can be increased to say 400,000 to 700,000 lbs. t'hruat.
One pouriible application of .the Rover type reactor would be for a 31d

stage on Saturn. This may be highly preferable to the present planned

chemical 3rd and 4th stages.

Kiwi-A cannot lift its ewrn weight Yut durirg the experiment they attempted

. to duplicate the temperature conditions and to deliver 70 mcgawatu of power
"‘"h:\\ﬂ . .
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for a five minute run, At this tirne Dr, Schreiber showed mgvies of the.
Kiwi-A test, During the test a fallure in part of the internal mechaniam !

. allowed & considerably higher temperature to be reac};ed than had teen '

anticipated, However, the test was essentially a success, Kiwi-A Prime

" is now being assembled, It was Lrought to cool critical last week, and plans

"".”are to test it in Nevada in June. Kiwi-A-~3 will follow in about two months,

t

and the main difference in Kiwi-A Prime and Kiwi~A-3 with Kiwi-A is
- primarily in tke coating of tke holes in the graphite, Kiwi-B~l will be
hydrogen cooled nozzle.b It ‘will have a factor of 10. greater in power than the
Kiwi-A series, ' It will use liquid hydrogen rather tban gaseous hydrogen, ,
‘and it is to be tested in the last half of 1961, One thing that will delay the
testing is that it requires a new test cell to be éonltructed. Kiwi-B-2 will
follow by another 6 months, The primary difference here is that Kiwi-B-2'
will use pneumatic contral rod actuc;ntorl wmc!.z do not require shielding as:

do the hydraulic type in Kiwi-B-1,

-~ . ¢
Discussion of Radiation Problems <~ i “>

?‘l‘rit we have to define a basic power cycle, which is one begawatt for 5
| minutes, N‘ow. if a complete callapse occurred,only 3% of the avallable radio- h
lactb'dty ie rel;lued. U the whole reactor is submerged in water even leas
radiocactivity 1s released, Using the baaic power cycle it ls possible to

runn 10,000 tests in a year and just compen'ute for the 2% decay in the biosphere.
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Note this assumes that each atom that fissions is dispersed in the

" atmoasphere, '
During tbe Klwl-A tests pleces of apparatus adjacent to the reactor
suffered no udhtion damage.. However, the reactor cannot be appruvached ,
immediately a!te:r ihutdown For. ground teste of this type reactor
contamination is not -eripu- if .m isolated spot, i. e. 4 miles in diameter,
can be used, Ona hunching pad contamination problems would exist, but
probably protection simifar to that now being made for explosive reasons would
be satisfactory to contain the radiaticn danger. Some consideration has \'aeqn
. given to possible tankage schemes {or using a reactor with a r'ocket. It is
‘qta:ted that the radiation zone from the reactor would only affect tanks of
the liquid hydrogen';?a small perc'entage'in .thc end nearest to the reactor,
It would not in any way preven; the normal functi'onin‘g of the pumping system.
If the tanks were used to separate the payload {from the reactor, the liquid
hydrogen acts as a natural shield to protect the’ payload from the radiation of the
reactor. I the payload were to inc.lude people » some additional -hielding would ‘

have to be provided to prevent back scatter radiation, at

Higher Temperature Fuel Elements

. I they can use 50% zirconium graphite and 50% uranium carbide the weight

T .
 would be reduced by a factor of 3, Otber metallic materials such as tungsten
{

are bolng anelti_gated for high temperature fuel elemenu. They ate also

phnnlng to see how far thcy can push the graphite type by getting a higher porcent:gc
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of graphite in the construction of the reactor,

‘More Advanced Type Reactor ..

'‘Oné new type being ton\ligie:red is a fluidized bed. In this some form '
of basket would probab]yrluve to be devised: to hald the fluid in placé. perhaps
ulng ccntrifngal torce. As yet np practical system bhas been devised for this,

A ucond type wou.ld be the gasegus reactor,' In this case a way must be

" found to -eparato uranium and hydrogen in the gasecus stage at a very rapid
' rate, Itil not known how this would work either. : ’7"”

7

' Folloﬁling'/thil some discussion was held on various phases of the presentation.

‘-
One question Q;l raised concering the development of pumping equipment,
Apparently the onlf problem different from the development of pumps for

) co;nvcnt_idé;l chemical rockets is that the pump must Se_ able to work near the
reactor m the i:reyenge of .some radiation,

'The ucond.q\iution came up‘on the difference in rockets and aircraft

lppucution of nnclcar propulnon. TheI primary difference ii'th;t the
rocket is lhort-liwd and uses hydrogen only whereas the aircraft must use air, .

for example nuclear rai‘q jet operations,

It was discussed how socon this reactor or & similar type might be applicable
0 an actual rocket, It was stated that NASA and AEC would probably await
P

- expsrisence with the liquid hydrogen in Jate 1961 béfore making defnite plans. This

would lead to a praobable flight test of the nuclear rocket system
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v about 1965, T'here apparently is no prublem in shut-down or re-start of
the reactor rocket engine so l.0ng as the shut-down is prpgr-ammed to control
"the r_atc of coaling down of the reactor. One problem existing in an inter-
planetary type mission would be to vent the fuel tanks during the coast |
periods due to the heating-. A question was asked whether there is a difference
) ina roéket fe;ctpr for a .single :ltage type rocket from that to be used for

T '. .. -moving out of a .stobuh:ed orbit, Apparently they are essentially the same. 4

:: ;A}}qt_her question was brought up as to whether some parallel approach should

. be vmdo to nuclear rocket propulsion such as the ion propulsion. It was
apparently felt by the AEC people that no pa.rallel program should be made

. but that emphasis should be placed on developing materials, higher t'empcrg:ture

; fuel elements and more advanced types of reactors. During lunch it was brought

out that no large electrical power supplies are being developed for the massive

' pa;rlo;dl to be carried in the 5 to 10 year period,

In the afternoon Abe .Hyntt of NA'.SA gave his presentation coﬁcernmg the
F - K ‘luigo booster i:rogr_;m. In _viev? of the !#ct th;t most of the memb‘erl of the Panel
, were familiar with the Atlas and Thor combination prégrams, the first missile

he discussed was the Centaur. This missile has a first stage that is a modified

L}

Atlas, The second stage is a liquid oxygen-llqui‘d hydrogen c_dnlhung of two
engines each having 15,000 lbs, thrust being developed by Pratt & Whitney,
It will put 8500 1bs. in a 300 n.m, orbit, 1450 1b. payload in a planetary probe,

or it will put 915 lbs, in a 24-hour communications orbit, It is T
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scheduled for first launching in mid-1961., The biggest problem on this
missile at the present time is to be able to pump the fuel after a coasting

pariod. The second missile described was the Saturn, This program has

lpparcnf.ly be:en divided into 3 missiles, c-1, C-2 ;mi C-3, The C-1 is the

ouly one that has been actually authoriced to be built, This {irst stage consists
of 8 Atlas booster engines using liquid oxygen and RP-1 fuel. Ths second

stage has 4 Pratt;'&__ Whitney liquid oxygen=liquid hydrogen engines, The

third stage is banicdlytho second stage of the Centaur, The C-1 will put
/28,500 1bs, in & 300 n.m, orbit, 5,000 in a 24 hour orbit, or 9,000 lbs. in

* escape. It could land 3,000 1bs. soft shot on the moon. Its first Jaunching is

scheduled for early 1964. This wﬂl actually be the l1th firing of the C-1,

During this period of 11 firings, various combinations of actual and dummy

‘lt&gql will be used, On the first stage an interesting constructional detail is

that the fuel part of the tank goes to all of the engines, In this way when an

engine develops troubles, it can be shut off and the Saturn will still work, thus

. glving it a 90% rclhbmtya

. The C-2 1s ouentinlly the same as the C-1; however, a second ctago bas

"~ been addod which consists of two of the 150-200,000 Ibs. engines,

In the C-3 the first stage has now been increased in thrust, the second

stage now contains 4 of the 150-200,000 dbs. thrust engines, and the second -

~ stage of the C~2 has become the third stage of the C-3.

The next miesile discussed was the Nova. The only thing that has actually

been authorised for this rocket is the exgine. This is the 1 1/2 million Ibs,

/ RSk N
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;t.hnut enéﬁc. The first -tage of this rocket has 6 engines, a total thrust of
9 million lb-. ' using liquid oxygen and RP fuel. The second stage, indefinite,
will be liquid and RP, and wm d’ovelop 1.8 million lbs. thrust, The third

. -uge; also indefinite,will deliver 600,000. lbs. The Nova will put 270,000

.1bs, in & 300 n.m. orbit, or 60, 060 Ibs. in the 24 hr, orbit, or it will put
100,000 1bs, in a planstary probo. , '

At this point in the pre lentation some. di-cuulon was mdc of possible

“missions !’or the various big boosters, I 9 Satu_rn'l were used in a rendesvous

method.; each of the latter to refuel the first opé, a soft Junar hndinj could be : |
‘made with'10,000 Ibs. payload brought back. A six stage Nova will all ' '
" 'chemical fual could also do the same, Four and {lw;o stage combinations of
Nova Aql vir;onl‘chcx:'\icd or nuclear stages could also do the same. An
optimistic onttm;t_e of the first nuclear type would be 1965, which - agrees with.
the figurs previously given by the AEC people.
. Cdnsiderable discussion followsd then concerning what we might use Saturn
for, It nﬁut ba‘ realized at this polnt hnwover; that Hy;tt' is concerned with
the launch vahiclu lnd not with th. missiles themulvu. | .

Flrlt. Saturn can be used for m.um.d exploration (oarth oxbit-) /?r><§)

' “ ' Booond. Poulhlo Venus or Mars probes (unnannod) ' N . N
, Third, Soft -hot of requipment on the moon
, Dy this time it is assumed that soft landing on the mocn of instrumented

i payloads would have been made by the Atlas Ageria B and Centaur.’ The discussior
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that followdd brought out the suggestion that during the Saturn development
shota the durmmy lt;gel could 'be used for simple expérlmmtn,‘ for exa.mp}c
the gravity clock using lead balls.

The quastion came up as to how a man couié be protected against solar

emissions of the Winkler type. Dr, Rossi felt these could bo' shielded against

- relatively easily becguie.moit are below 100 mev: At the question, wht means
.vol"guidn.nco are iuing used on the big Soo-teu. it appui‘l that inertial guidance

.. -ubing gyros is generally relied on at the present, although some study is ©

being made of using photo cells focused on the stars.
A request was made for some description of the Scout vehicle, It is to

be a four ltlgi vehicle primarily !ox; doing standard lcientiﬁc experimental

-hotl. The first stage is an Algol solid rocket, the second otago is a Castor

: uolid rocket, the third stage is an Antares solid rocket. and the fourth stage is

an Altair solid rocket., The Scm‘wm put 200 lbs, in 2300 n.m, orblt 50 1lbs,

in a vertical probe to an'altitude of 12,000 miles. The first complete test is
scheduled for May.,

* In summary, Hyatt{ said that NASA expects to have five generally operational

. vehicles during the cedade 1960-70. These are: - - &

(1) Seout | ' W
- {2} Thor -Age-na B, Atlas’ or Atlas Agena B
{3) Centaur

nf

{4) .Satm

(4'\

(5) Nova e
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Saturday Session

The Saturday meeﬁng was opened with a discussion by Dr, Berkner

concerning the problem that had come up on the Needles Exporiment,

‘Dr..Berkner reported that the experiment as now proposed is acceptable

butthat larger follow-up experiments might cause ‘considerable interference

with radio astronomy. A committee of the Space Science Board, headed by

. Dr. Porter, recommended that the whole project be declassified and that

it be publicized as a scientific.experiment, He wants to declassify tke exporlmcnﬁ,

" part of it but keep the classification of the project, He also recommends

transfer from the DOD to NASA because it is really a passive communications
experiment, and that it probably should be used .in some way, for 'examplo

bouxiclng TV. It wae strongy recommepded that it not be used to bounce,

for cnhplo; a picture of the President just before the Summit for fear that the

propaganda effect would backfire. It was .allo.-trongly recommended that the

numbers concerning tQ- experiment be given out as an IRE paper or a

paper at an !ntoriutibnal_ Scientific Meeting, A ;;anllal paper to the one

presented to the Space Science Board by Porter'l committee.is. being prepared
givo the technical details ¢f the Needles experirnént a.nd and an ana.lysh of

its cﬂoctl. It will indicate what top altronomern such as Leo Goldberg think

_aBm'; the radiocastronomical effects of the Ne’edlﬁu experiment. It appers that

Needles.is under the supervision of Lincoln Laboratoryfor the Defense Departmen!

) at the present time. Two men primarily responsibile for Ehe technical analysis

ow ?

of tlw eﬂcctl are Mlke Villard of Stanford and Walt Morrg of Ca.mbridg..

or:.m;ﬁ_ A



Relatjonship of NASA to Scientific Commuaity .

Although the dilculllhn was supposed to be concerned with the space

sclence program in general, it seaemed to revolve primarily upon the problems

that diﬂerent meinberi of'the Panel had encountel.'.d in their relationships with

NASA. A letter had bem recelved by Dr. Rossi from Jim Van Allen which -upportod

_tha goneral funng of poor lcientiﬁc-NASA relution-.

Dr, Kistiakowsky lttended portlon- of the meeting and he outlined tho

specific préblems on which he .tked for a dochlon.

2. Aletter from Glennan to the President said evoryﬂung was (rl

1. A letter trom the Preudent to Gleanan told him to mbrwe

the ;ltrﬂnomy program,

o.k..

3. Comversations between Glennan and Kisty concerning the Space

Y

Science Board relationship to NASA is that cutside scientists

‘are tb suggest brpad piograml. The Space Science Panel relationship

" {q quite diﬂerent,becauie the Panel is an actual Government organization

and lith.:mgh it must realize certain limitations, it can criticize procedu.rell'
prbgrams, -cti\‘ritlu. etc, because lt. is an arm of the President. | '
‘He wﬁﬁzl from ul' concréte recommendations for NASA improved
pm#dnion.

Kisty also desires a half page memorandum for the President concerning

. ths improv ement of the program in astronomy. Hs feels that both

the recommendations for NASA and the memorandum concemwing the

utrﬂnomy program -hould be drdted after a conference with Dryden,
i
s | sm.dfl.hi N
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" Dr, Berkner. made a fe\;l comments which may be summarized as
follows: (1) 'We did have a shortage of vehicles, (2) By 1965-65 we wm‘need"
science to lm th.o.avail'able payloads, (3) fundamental science. needs to be
gre:tiy ﬁcre;cocl/'a;xd cuﬁported by NASA, .
- Dr. Rossi mado several suggestions, 'First, the problem of plvum:
menurqmentu of phnotuy probes tndicuel tHat the JPL-NASA rolatiomhip
18 very pOdr. JPL wants out-houo research but it must be’ ut up by NASA
headquarters, . - . ' | |
Comments ‘fron"l ‘Schwartsschild - The _altronomy-prégrm bas definitely
im'prov‘ed' due to the ‘high-lovel work o'f Kisty, the Prnide?xt and Glen:‘nn.v For
example, there -'e.em- t0 ba a greater number of vehicles authorized. On. the
work!.ng leval. bowovor. the ‘situation is terrible, Ho recommends an working
groupona pwoject con-hting of no more than 3 men: project engineer. payxond .
enginur and a scientist.
| b:j". Rossi added that early participation of the scientists in the project
is dosirsble,
. Comments from Hebb - He feels the Panel should stay away from detailed
-vetup bafore general rccomm;mdaticml are made.. He suggests the formation of
E nn n;lvisory eommittee of outside -ciexl:tilu.to advise Glennan directly,
Dr, iﬂlty roccn;manded that an eyes onl_y fnemorandum for Glennan, Dryden
| " and possibly -.Horner be prepared out..lining the Panel's recommendations, This
- memorandum to be followed by a meeting with Dryden to discuss the details of

P the recommendations, The Panel outlined the points.to be covered in this

Qr {;hk
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memorandum and Purcell allocated each of the apecific points to certain

members of the Panel to be written. Arrangements were made for a meeting

with Dr, Dryden on May 5th, and Purcell and Lord are to compose the letter

lroml the wirtten puggﬁctim\l of the Panel members,
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