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GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE, ALABAMA 

Memorandum 

TO ~1b 
\ "1 

Dr. von Braun, DIR 91'1-
13 7/i!"f 

DATE JUL 1 8 1969 

FROM Director, Administration and Technical Services 
A&TS-DIR 

SUBJECT Lost Procurement Requests 

In Brooks Moore1s notes of June 2, 1969 (copy attached), he reported that 
nine ATM procurement requests had been lost in the process cycle. 

After a detailed analysis of the matter, it has been determined that . fue 
requests were lost after receipt in Technical Materials Division, TSO, and 
~-

before fund certification in Accounting Division, FMOo _ It has not been 
possible to determine specifically how the loss occurred; however, one of 
two things could have happened. Either (1) incomplete distribution was 
made by someone in Technical Materials Division, or (2) the Accounting 
Division returned the original copies to Astrionic s for some reason such 
as lack of funds, and the requests either were lost in route to or after 
reaching Astrionics o 

The review of the matter revealed, no weakness in the system but concluded 
that the loss was due to human error. We have deliberately avoided --
detailed logging of purchase requests at each step in the process in an 
effort to keep the procurement lead time as short as possible. Furthermore, 
it should be noted that ClPproximately 20, 000 such requests are processed 
annually, and this is the first known case where a request was completely 
lost. 

I have cautioned A&TS personnel involved in the process to be particularly 
careful that the system is followed religiously and asked Center Plans and 
Resources to update our local management instruction on routing of purchase 
requests so that it portrays the document flow as clearly as pos sible. In a 
memo, dated July 9, 1969, S&E has asked the labs to review internal controls 
and procedures for tracking and expediting procurement requests and to take 
any action necessary to assure that controls are adequate and functional. 

Enclosure 
als 

MSFC - Form 488 (August 1960) 
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JUL 2;.; 1969 
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cc: 
DEP-T, Dr. Rees 
DEP-M, Mr. Gorman 
S&E--DIR, Dr. Weidner 
AST-P, Mr. Davis 
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NOTES 6/2/69 MOORE , '-.. ,,,,' 

1. Material Buys: Lasl' vlcek we were notified by TechnicClI Services th<;Jt nine 
-ATM-emergency-picce part procurement requests had been lost in the process '_ 
cycle. These procurements had bee n iSSued by Astrionics in late January, 
totaling approximately S'180,000, in connection with inhouse fabricotion of ATM 
fl ight hardware. They _ app~re'~,tly~' \'~e n,t . as}ray. P.~~VI~,~n J_~_C:~D_ical Services and 
.£~.?"n~"!<:l,r Manage;;~~ 't Offj~~ .: . Unlike contract actions, mat~~(~r proc'ui'en'ients "are 
not tracked j'hrough the cycle once they leave the Laboratory I ralher the "system II 

J~_~<:.)j~dyp~t:" ,toJlJnctio~prope rly. This is ~, _v~l.n,~:.c.:bl~ posHion ,which v~~ ' are ' 
:;' taking steps to COfrec t in A~ ~rionicsi however, 3jD_~.e the problem mC1Y not be unique 
j; to Astrionics, it poss!bly.should be examined from a Center viewooiot. We under­r stand Mqnura~ t~'r!~g" Engine e~ir;g- ~-~'~~~'tly ' had 'a simii;"~r"8;~ fe-r;ce ' i~volv':ng .. 

moterial procuremeni' in excess of $400,000. , The impact to ATM of this loss has 
,no!' yet been fully cmalyzed. It is ceda:n to cause a major problem to inhouse 
• . _ tt.:_~::rI/U9~"'~"" ____ ",,,, __ . ~ ~, ..... _ . ... . .... -- (,,1'_9 . __ ." '~' • . " " " . .... - .J 

fabricaiion schedu!es. , 

2; ATM Tape Recorder: A prototype unit of the ATM Tape Record8r being manufactured 
by Borg - Warner hCiSl)ee"n received for performance testing prior to fabrical'ion of flight 
art!cles. Two such units are to be flown on ATM for data storage and subsequenl' data 
"dump" to ground stations. ', / 

! 3. Symposia:. The re~~ri~.tL"-e_.P'9J.icy,,o!'l~ttendance_9Lsyr:nP9:i0 , continues t~"_~~~,e.:~:.. ~ 
.the .~n.ily_ oLour. e0gi"n,ee~~, !,o .~~_:2 . _c:.2~9,s.t.9.f. tb~.Jer::.hnQlo.gy.Jn the ir fi e Ids of..., 

" resEonsibilHy. The rapidly changing and expanding technical requirements associated 
-~Tlh"s~~I~ prog;arns a5 the space station make close association with the technical 

:, community extremely impodant. ~A.~.x:,x~J.L;;:Cy.;hJ~h~~)g~f?'e :afforded i~ .rhis area": 
'\1 ,would bs high I), welcome. _ _ ., __ __ ...... . • _ •• _ • • ...;;, -' ____ ". .. _ .;:...o;c.. .. _..... . 

~/\( , 

Harry Gortman—Please do! Can we close the loop? B

I think we –should relax this policy now-can afford it. B
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NOTE~ 6/?/69 Gl~ISSLF.R -f,f 
1. Aircraft Trei~1n5 Vorti.~1 As e "spin off" from current leuncr. vehicle 
related atmospheric rren-surinr; programs, the lnser doppler heterodyne technique 
looks promising for ~etectlJ:1ELtl1e turpulent_ Ya.k~ _.9X_~!£iTilnp" vorte-x-Tha:f- 'rOl-~s 

"Up- <:TOWn-strc&Yflof an air,crf!,ft_ ir. flight. Prior to developing ' airound based 
~Gystem that vould detect such environment in airport traffic areas, it is de- b-
eirable to determine experimentally the feasibility of employing ouch a. device. '~,.:.~ ....-We have made t under Raytheon cont;"4nct, some preliminary measurements at __ 
Hanscom AFB, Boston, Massachusetts. --!o,":, ,in order to provide more flexibi yy /!,c.. 

.!~_.~he control and frequency of aircraft fly-bys, we ,are muking arrane~ments f:::,',j !rvt.~ 
with Col. Bayne, Redstone Airfield operations officer, to have the existing h ,-, I ' , 

-~aser in8trumentati~n operational for experiments to be conducted at the ;1 :,':r c..v/,,!, I 

Rc~ne Airfield. V USAF aircraft use, quite extensively. the Redstone radar-- j-4r-f·,­
fa.cilities for simulated foul weather approaches, and Commander-Martin (TS-TA) ,::':('f. ' .. / 

has indicated willingness to make pa~wi th the ~!fs.t:r~~.m _ and "Q5?on.e:l_B.!Fd, '-!.:-',>!. 
so we feel we a .. re in fair sha.pe for havinr: access to a good selection of ( .{~,,;,!':-'~ 
aircraft JJx:-by'.~p begin . in August or September 1969. V I ~ ~c:" t! l.f' 
2. CMG Steerine L~w Presentation: . Mr. Steve Winder of S&E-AERO-DOA made a ~ " /?( 

presentation on a. tt~!L.cot)cept , developed by the Aero-Astrodynamics L8.bOrntofy _,' :·f ' 
for cont),olli,ng the gimbal Mgles of Control Moment Gyros (CMG' s) • This ; {1~.1~JJ.' : 
meethii was att~nded by -Mr:- Ludi;-Hi~h-ard' 'anc'Ckey' persormel - from 'Central Systems~f-i-
Engineering, Aero-Astrodynamics, and Astrionics Laboratories. This concept ;.lvriv'l 
was applied to the Apollo Telescope Mount (ATI~) mission and to future mission~. ~(~~; 
The "pIop_osed . law is much simp~er __ ~h8I! , ~':lrrent ,~~signs_ and also provides sJ.l}2_erl;or aMd ·· . 
~_o.:::.entum handline characteristics .. V As opposed to current concepts that reo.uire '~~.s 

. a digital computer for implementation, our scheme on1:r: _!equi_t.'.!:.~_ay:t_alor: cir.,,: i;;i:[i;;r 
C':l.~~ • . , It was also noted that ' the ne:J' concept is n~t dependent on the, number I)CS;-----':­

or orlentation of. CMG' 5 operative and 1£. thus_ compat.l:ble with O'G addi hons . -i~T,:-:-; 
or d~e~U.Qns. '/ The recommendation was made that ~~r~~~s eonsideratrc::m be r,i vE'n~ -Jj! h+-

Xr this concept in future spRce missions, such as the _ d~~orkshoEyand space sta~i~n. j 
3. ~pace Relativity Committtt: At the fifth meeting of the Space Relativity ~t:t'W'c.ro£,!- , 
Committee of the Intern~tional Academy of Astronautics of the International C/fllred 

, ) 

Astronautical Federation, Dr. Helmut G. L. Krause of this laboratory, delivered ~/?1~() 
a lecture entitled: "The Relativistic Motion of Mercury's Perihelion and Node ,~'r--' '')l:f 
Compared to r1ercury's Motion Due to Solar Oblateness." The meeting took' place " ',--\ 
in New York in October 1968. The presentation was very well received and can ::... "-
be considered a Qonfirmation of Einstein's Theory of Relativity ,which ,predicts '", ~:I~' 
!!.3~ ._per century for- the relati visUc advance of the longitude of the ' perihelion

i t \- ! . 
ref Mercury. ' Dr. Krause was able to disprove the objections of Dr. R. H. ' Dicke, ';";~.:~ ', 

who proposes a modified theory of relati vi ty which he claims gives a petter "';")~I 
explanation of the observed datR in view of disturbances caused by the obls.teness ,',;'. 

1
'( of -the sun. Further details concerningr Dr. Krause's presentation will be j '{ - : .... 

::...:::::....:.:.:;:~.::.:::.:::.:::.::.:::.::...-=.::.:.:.:::.;:;.::..::.::.:.;J_o.t:...:=-.:-:;.;.:;..==....;;.~-=--:;~~-'--'~--;-~--- f r;, ~i'/( 

furnished you under separate cover. V ' / IHC/ ' ';-0_,"/ 
4. Suooort to Weather Bureau: The local ESSA Weather Bureau and FAA requested ' 
that'MSFC support their acti vi ties on May 18 by use of our CPS-9 , Radar. The_ ;'~::~( 
request was honored, because of the severe thunderstorms and tor nadoes in anda: " .. 

'-around the HuntS'rille area during this period. This service . \(~S performed as.LI.l~""{'" 
..... en ~~?,~h~ _~~~~~;y_ on_ ?~~alf of _~~!Ct because the local irport radalj J::!!.~~e. 

was out of order. , ./' /1' Ol Cl.- I .. ,- ~ "'.Hct ) v ~..... {l, . .. 1 
'f-6 11.«. .. K-~ Vcr/Of' 

dtf-.,_c~.; C\. r't .'lJJ.J 
l;s ~ /"I j (J ~ - . I • ) 

CHI /;'o· .. .:.7r~h 0-' \(1 

.. ;~v/cc. ... 
~ 



INVITED BRIEF PRESENTATION FOR DISCUSSION IN THE SPECIALIST'S MEETING 
OF THE SPACE RELATIVITY COMMITTEE OF THE INTERNATIONAL ACADEMY 

OF ASTRONAUTICS, INTERNATIONAL ASTRONAUTICAL FEDERATION 

THE RELATIVISTIC MOTION OF MERCURY'S PERIHELION AND NODE 

COMPAUD TO MERCURY'S MOTION DUE TO SOLAR OBLATENESS 

by 

Helmut G. L. Krause 
Sci. Advisor to Director, Aero-Astrodynamics Laboratory 

George C. Marshall Space Flight Center (NASA), HuntSVille, Alabama 

Since the times of Leverrier, there has been an unexplained advance of 
Mercury's perihelion, a serious discrepancy of 43" in a century between observa­
tion and prediction base on ewton's law. It was a great success for Einstein'sl 

/ 

_ theory of general relativity, his theory of gravitation, when he obtained for 
the relativistic· advance of the longitude of the perihelion ir = n . (3m/p) = 42.98"/ 
; t • 

century in complete agreement with observation. In the meantime, the agreement 
between theory and observation has become always better for all three inner 
planets, as the following table, which has been compiled from several sources, 
shows: 

Theoretical Value OBSERVED VALUE 
it (Clemence, ).947) Newcomb (1895) (Clemence (1947) Duncombe (1956) 

Mercury 43.03" ± 0.03" 41.24" ± 2.09" 42.56" ± 0.94" 43.11" ± 0.45" 

Venus 8.63 7.36 - 8.4 ± 4.8 

Earth 3.84 5.98 4.6 ± 2.7 5.0 ± 1.2 

In several papers R. H. Dicke2 (1964/65) has shown that his tensor-scalar 
theory of relativity gives 39.0"/century for Mercury's advance of the perihelion, 
while the rest of 4.0"/century can be explained as just the effect due to solar 
oblateness with a solar flattening of f = ~/R - 5 X 10- 5 caused by internal 
rotation in the sun. This value corresponds to a difference between the solar 
equatorial and polar radius of l:R = R. f = 696000 X 5 X 10- 5 = 34.8 km. 
Ambronn and Schur3 found no ob1ateness from their heliometer observations 
between 1890 and 1902 within the error limit of 0.007". Also Chevalier (1912) 
and Hayn (1912) could not find any oblateness, as W. Schaub4 (1938) has shown. 
Thus M. Wa1dmeier, 5 in his monography: "Resul ts and Problems of Solar Research;w--",/ 
Leipzig, 1955, comes to the conclusion that the difference between equatorial 
and polar diameter must be smaller than 0.01" or 7 km. 



In this paper, a more accurate way is undertaken to calculate the flatten­
ing and the moments of inertia of the sun from the internal density constitution. 
These data are then applied to the correct formulas for oblateness perturbations 
of the central body, which were already developed and published in 1952 by the 
author. 6 It is important to use the coefficient, J 2• of the second zonal har­
monics in the solar potential instead of the flattening, f, in the two equa­
tions for the advance of the perihelion and the regression of the nodes. For a 
nearly homogeneous body, both coefficients do not differ very much from each 
other; however, for the highly compressed sun, J 2 is more than 2 orders of 
magnitude smaller than f, as will be shown later. The contribution due to the 
solar oblateness ~s thus negligible for Mercury and also for small planets and 
that is in favor to Einstein's theory of general relativity. 

This paper gives a more accurate numerical calculation of the relativistic 
effects than the previous papers, based on the author's investigation7 (1964) on 
the relativistic motion of a satellite in an arbitrary orbit around a rotating 
oblated, inhomogeneous ' spheroid as the central body. Einstein's theory refers 
to the relativistic motion around a mass point. It is shown that the rela­
tivistic terms due to oblateness and the square of the angular velocity, n, 
can be neglected but that the terms due to n, the sun's rotation, are still 
important. 

With the new radar parallax of the sun, the following constants for the sun 
can be obtained: 

. R = 695995 ± 42 km; M = (1.9897 ± 0.0015) X 1030 kg 

~ = GM = (1.3271 ± 0.0010) X lOll km3/sec2; m = ~ = ~ = 1.4767 km, 
c c 

using c = 299792.5 km/sec. 
according to Jeans,8 

The angular velocity of the sun's rotation is, 

= [2 .3453 + 0.5595 (r/R)2 cos 2,0] X 10'-,6 rad/sec, 

and therefore, the ratio of the centrifugal acceler'ation to the gravity accelera­
tion at the equator w = ~R3/~ = 2.14354 X 10- 5 = 1/46652. From the many exist­
ing models of the sunrs internal constitution, one of the best, which will be 
selected here, is the solar proton-proton model of Epstein-Motz9 (1954) , roughly 
corresponding to a poly trope with the index n ~ 3.30. For this model, 
r = s2 = C/MR2 = 0.062229 and f/We = 0.507285, a quantity for which 1/2 ~ f/we ~ 
5/4 according to C1airaut. From we and' f/we follows the flattening of the sun: 
f = 1.087386 X 10- 5 = 1/91964 corresponding to L:R = Re - Rp = fR = 695995/91964 = 
7.6 km. Because the sun's surface is essentially an equipotential surface for 
gravity 

'--



From J2 and s2 with the known values of M and R, the following values for the 
moments of inertia are obtained: 

A = 5.99789 X 10 46 kg m2 and (C-A)/C = J 2 /s 2 = 1.67333 X 10- 6 = 1/597610. 

Before the relativistic and the oblateness perturbations can be calculated, it 
is still necessary to calculate the inclination, j, of Mercury's orbit with 
respect to the so1ar equator. The position of the solar equator with respect 
to the ecliptic is given for 1960.0 by the longitude of the node N = 75.-2021° 
and the inclination I = 7.25°. The position of Mercury's orbit to the ecc1iptic 
is given for 1960 by n = 47.8571° and i = 7.0040°. From the spherical triangle 
formed by the ecliptic, the solar equator, and Mercury's orbit follows 
cos j = cos i cos I + sin i sin I cos eN - n) and thus j = 3.37°. Taking for 
Mercury a mean orbital motion of n = 538101630.90"/century, p = a(l - e 2

) = 
55460830 kIn, M2/h l = .Jf0e R/p = 5.186484 X 10-4, a restriction to the main 
terms here gives, for the advance of Mercury's perihelion, 

~ = n [~ J2(R/p)2(1 - ; s,n2j) + (m/p) [3 - 4r(na2/h) cos jlJ 

= 0.0132 + 42.9825 - 0.0018 = 42.9939"/century 

and, for the regression of Mercury's node, 

an = - n U J 2(R/p)2 cos j - ; 2r(na2/h) ] = -0.0132 + 0.0009 =-0.0123"/century. 

/,"-- -

The first terms are due to solar oblateness, while the other terms are due to 
Einsteints theory of general relativity. 

The conclusion is that Einstein's theory is in full agreement with observa­
tions and that the influence of the solar oblateness is practically negligible. 
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INTERNATIONAL ACADEMY OF ASTRONAUTICS 

250 RUE SAINT vACQUES 

PARIS 5 FRANCE 

N° 6267,­
A. 7.7 

Dr. Helmut G.L. Krause 
1308 Locust Avenue 
Huntsville, Alabama 35801 
U.S.A. 

Dear Dr. Krause, 

TELEPHONE : 633.78.42 

TEL E G RAM S : ACAOASTR·PARI S 

7 May 1969 

I enclose a draft of the report of the meeting of the 
Space Relativity Committee at New York. I would appreciate 
your checking the text in so far as it concerns your presenta­
tion, and letting me have your comments and/or corrections 
before the end of this month. 

Encl. 

Sincerely yours, 

H. v 
Secretary 

In! ern a t ion a I A cad e m y 0 f A s t ron aut i c S 0 f the I n t ern a t ion a I As t ron a u lie a 1. - F.e.d era t ion 



International Acadomy of AGtronautica 
. . of tho : 

International· Astronautical Fcdc~ation 

SPACE REL\TlVITY CON1U'I'TEE 

Rl1pOl',t of th(~_IL't£th ~~in(>b 
Now York, 16 October 1965 

Dr. R. lI . Dicko 

Dr . C. S ,. Draper 

Dr. C.W.F. Evoritt 

Dr. li .G. Krause 

Prof. s.r. Singer 

Prof • . F • . Zliricky 

lAA!Sp .Rel.Ctcc/g 
20 lI.arch 1969 

As P~of . Doneff eould not c~o to New York, Prof . Kooy p~Qo1dGd 

at the meeting . 

,Three lectures ~1(n:e on· tho pravisionalAgendc . the third one tIne · 

not delivered due to lccIt of timo . 

The first lecture W3G givon by Dr . C.Y.F. Evoritt (St~nford 

University, Stanford, California) and 'Was entitled: flA?pllcQtlon of 1O".J 

temperatura tcc11niquo8 to a satellito teat of 8cnar.:ll relativity" . 

Accord1ns to the goneral theory of relativity, Co gyroacop~ in orbit around 

Q celestial body -- ouch e.e the ctlrtb -- u1ll ChO'.rl a r 'lativifJti~ 

precession in rola.tiQn to AI non-rotnttn~ oyotem of reference c .e . e 

background of fbtcd GtorG . Accordinc to celculations of L. I . Schiff, tuo 

effects are predicted . The fl~ot 1s due oolcly to orbital ~otion and 

yieldo fl predic.tcd pre.coss::Lon of 7 arc-sec/year in. a 500 mile orbit . The 



IM/Sp . P.Ql .Ctce/9 - page 2 .. 

econd is due to the rot tlan" of the earth end tlIDOuuta to ilp'prm:.imatcly 

0.05 arc-a~c/year . According to other theories of gravitation, other 

value of tho precessions are anticipatod, so that en exporiment 10 needod 
verify 

to deetode.tlilelmGlle the thoories. Dr. Everitt and Dl" . U .M. FD.irbanlr; (Stllnfor 

Un1ve~Glty) h ve dOGigned n 'gyroscope uitablo for ouch n exparimont. 

uoine low tomporature techniques. 

Tho exp~r1mont involve a comporioon of the orientation of ona OT 

morc gyroscopes uith the lina of aight fron a telcocopo to a fixe tar . 

Dr . Everitt described tho e~~truction of the gyroncopc . T c gyro-rotor 

conoiotc of sphere of quartz , coated vlth ouporeonduetor and cupportcd 

electrostatically by threo mutually perpondicular pairo of olectrode • 
. -, 

The sphare 1$ "pun by y tom of gSD jets at a rc.t of about 200 eye 1e 

per Dceond . The groatest difficulty lice in keeping th~ lectric to~qucs 

Geting en the rotor dcr.m to the relativistic drift rateo . 'l'h 10'.1 temperature 

control is very difficult to chiove. nd needs greet caro, bu ffor~o hieh 

accuracy . Al 0 the m~gnette shiolding SiV~D much t~ouble . 

The £Jecond lecture: delivored by Dr . C;. li . l'r u (George C. Ha.rshall 

Space FU.eht Conter, NASA - UuntGvillo) \J36 ontitled: "The r~lotivistic 

motion of Hcrcury' perihelion .. otmd node cocl!,Qred to Mercury'o "otton uo 

to oler oblatcnc 0" . It t1lUJ a great oucee(lc £~r Einatein'o Thcol.'Y of 

Relativity uhen be obtained 43tt per century for tho rclativio ic dv::mc 

of the longitude of the perihelion of Hcrcury. In tho me ntime, by a 

possible oblatcnccs of the Sun, hicb cleo contributco to the DdvancQ of 

the perihelion of Mercury, tho agreement bc~ecn EinDtcin t theory of 



1M/Sp. £1.Ctoc/9 ... poco 3 

I cc't oral p.:lpers Dr. It.H. Dicke has oha:'+~ that 1.1 tcnsol'- calor 

theoI7 of 1 tivity SivOG 39. 0"/c .... ntutjl for % r~ury' of tho 

pcrihal· on, -whil the rCl$inin,:; I • • onl antu-:y c.c be ~:olc1ncd 0 t. a .. fcc 

olar f ott .1ne -5 5 :" 10 C ;JScd by 

nt rn.al rot t:l the Sun. 

Dr. I~'o 3 U3cd (l cor ccurst ~ w] 0 c ... lculnt tl. l ... t teni 3 

end the tlo~,:mt of 1\10 till of th... Sun 

Thoo .... d t '10ro ppl1ed to cor)."cct the f"ot",;:ul~c for tha obi to.:neo~ pczturb .... 
k 

t1 0 of tho contral bocy. f~ich w~re lrccdy cvclo~cd and u iehcd 1 

952 b-J the uehor. It ' 1£ ir~l?o::tcmt: to \W th eoof icicnt. :1 2- t< 

ccond zonal honnonie in tho Golar potcnZi 1 inotc~ of tho flatccnine. i , 

in t .. o ttlO 0 uati~ fox: tho cdvanco of the plJrihol:!.on aruJ. the .. 4)'t' 0 010:.1 

of the nodeo . Prof . Dicko 1: iDe ohj ctiC1I'.G to Dr. K!:'auco' 

ground t ~t i t nculectcd tho r 1'1 rototio:1 f tho Sun's eo::o . U , w "Ie:, 

ccntrifusal CCQlc~Q 

t~ n tllO value giv n in hi paper. 

rCGultn to be eorr~e • 



NATIONAL AERONAUTICS AND SPACE ADMINfSTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 

. MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812·· 

IN REPLY REFER TO: Dr. Helmut G. Krause 
1308 Locust Avenue, S.E. 
Huntsville, Alabama 35801, U.S. A. 

International Academy of Astronautics 
of the International Astronautical Federation , 
Attn: Hil~ne van Gelder , Secretary , 

No. 6267 A. 7. 7 (7 May 1969) 

Dear Mrs . van Gelder : 

I thank you very much for the draft of the report of the fifth meeting 
of the Space Relativity Committee at New York , N. Y., 16 October 1968 . 
This paper is wri.tten in a very clear and objective manner . I agree 
with the complete draft r eport except for two minor corrections . In 
the last paragraph on page ) , the word "correct" in line 3 should be 
omitted. In line 4 from the bottom an inclusion is necessary between 
the words : rotation and generates, thus "that the rapid rotation , i n­
stead of the slow rotation of the Sun as a whole, generates a ... ". 
It would be getter to type ~2 . I am sorry that my comments came so 
late due to my obligations to some astronautical societies and commi ttee s . 

Sincerely yours, 

Dr . Helmut G. L. · Krause 
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* -, N'OTES 6-2-69 BECKER ~ I 

. .' ." " . --:.-- /;?' .. 
1. Space ' Sta-tiori Study: The Phase B Space Station Definition p'roposals from 
the contractQrs ar.e expected in Headquarters by 6-9-69. 
MSC personnel. vlsited here last week to finalize the Scope of Work for the .... t·;'~o 

_ ~upportlng .~on:tra.cts on the initial logistics systems to be used in connection 
with early Spac'c Station activities. A contract scope to be "sole sourced" to 

..,,¥cl?onnell Douglas, will be devoted to the requirements of a system evolving , 
from the Gemini B. ,An addendum to an existing ,North American Rockwell 

\,.,. '"-. __ .' • H . • _ -.' 

contract will allow analysis of the utilization ?( t£1~ _ CSM system with a three 
man crew' £:or ' logistic s and manned r-otation purpo ses in connecti~n with Space 
Station operations. ' Both Centers prepared a jointly agre'ed upon Statement of 
Wo~k which ~ill be presented to Chuck Mathews on 6-4-69 for concurrence 
and obtainment of contract funds. 
During the same MSG visit, the interfaces between the Phase B Space Station 
contraCt and the 15 supporting contracts which are referenced in the. Work State­
ment we-re ·d-iscussed. A presentation to Chuck Mathews is scheduled for 6-4-69 
in which m~thods for the adequate considerations for interfaces will be presented. '/ 

2. Heat Pipe Technology and Applications: Seventy persons attended last week's 
technical i_nterchange at MSFC on tI.e.at . Pipe Tech:lOlogy and _~ar:ned Spac~ 
Station Applications. Some forty-five of these were visitors representing private 
industry, nationallabOl"atories, universities, NASA Headquarters, and NASA 
Centers. They were afforded a good understanding of the Space Station/Space 

'. Base Program and some insight -into requirements for thermal control and 
thermal conditionjng. Immediate re'Sults include the identification of several 
research tasks which ought to be pursued as early as' practicable. Joint arrange­
I!l.e~~~ _\yi!~ ..!:~~ Los Alamos Scientific Laboratory for some of the se are being 
discussed. .~ 

3. Therlnionic Conversion Reactor Power: In response to 'a request by Dr.Grover 
. (U.sL) a forum was arranged, as a spinoff to the meeting on Heat Pipe Technology 
·for the Los Alamos (LASL) representatives to present their views on reactor 
systems for space power. MSFC personnel from the Space Station Task Team, 
Preliminary Design, Central Systems Engineering, Astrionics, and Space Scienc es 
Laboratory appeared favorably impre_ssed by LASL results thus far and by . 
prospects for thermi~;;ic~ p~wer on the Space Base schedules . . Constructive, 
cooperative actions were informally agreed to in terms of related studies and, 
also. in term s of further discus sions of action neces sary to insure that a satis­
factory power system could indeed be available for the Space Base. 1/ -
4. NASA-DOD Meeting on Engine Selection for Space Shuttle Held at Aerospace 

. . . Corp. on 5-27-69: The following points were agreed upon at the subject meeting: 
,~; (( 11'~'<J'1.) The present Pratt & Whitney efforts on the 250K demonstration engine should 
,~.~ continu'e at the funding level of $16M for FY-70,$l2M for FY-71,and $2M for FY-72.. 
R1ti~; se.j 2.) Study contracts should be started in qct. 1969, leading to preliminary design on 

-h;d~ IV( IIOOOK thrust high-p!'essure Bell engine. 3.) Three contractors should be funded 
fi ,-2.. 1:7) .at $3M per contractor for these design studies, 4.) Procurement for long-lead 
!:: .... d •. ·: '?litcms '""ould be initiated during the design phas e for all three contractors. 5. )$_~lM 
(.fc1 r~u"dt 'per contractor(3) \vould be b\ldgeted during the fir st part of FY - 71. 6. )Two 
;s lJ 6..:>v contractors v/ill be selected for engine development. 7. }$20M per contractor(2) 
Ll~:/ ! would be budgeted during the latter part of FY -71. 8. )T~rliest..P-E.RT • ..dat~ 
s·';M.. i would 'be mid 1975. , . 

, ~.,. ..,~-. ..... -'-""'---" ............ ~'* ~ 

',$ I,/F),: r, / :-' 
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NOTES 6/2/69 BELEW 

AlnLOCI< l\1CnOLE TELEPRINTEH: An infol'rnal discussion was held ---_._.'---_._---- -- -- ----.--. 
at ivlSF5= on .tvlay 20, 01). efforts to date by tvlDA C-ED 011 the teleprinter. 
M.DAC-ED presented the c1jfferent appl'oc'lches tbey have been investi­
gating along wit.h adv~ntages IclisadvanLagcs of each , and approximate 
costs. The coninient:s made by MSFC ",vill be incorporated into their 
study results to be forwarded to MSFC this week. This inforniation will 
bc used in pI-epa ring the presentation requested by 1v1r_ Schneic1er. 'v/ 
TRAINEE HEQUIHEMENTS MEETING : The second MSC/NISFC Trainer 
Requirernents Meeting \vas beld at N1SFC on .tvlay 22. This rneeting was 
held to review the status of the action iLelns identified at t.he joint 
Trainer Requircn1.cnts Meeting of April 2-3, and to discuss the irnpact 
of the MSC trainer operational requirements doculnents in relationship 
to existing MSFC engineering silnulation hard\vare. A trip is planned 

... _- --.-. 

June 3, in which a group froni Prograni Managen1el~t and Science and 
Engineering will visit MSC for the purpose of studying their trainers 
\vhich were used in the Apollo Progranl. It is felt that this inforlTIati~n 
will be b~_l~eficial to the MSFC personnel who will be involved in the . 
. ~lesign of AAP trainers. V "" . 
MEASURElv1ENTS: We are currently E~~~c5ng the AA P measurement _ 
list to lnininTl1.nl requiren"lents. The goal is to cOlnplcte this effort by 
Jun e 30, 1969. Last week, after sessions with design, MSFC opera­
tions abel CSE personnel, the A TM rneasurenients were reduced by 
?V~l~_ 50 percent. This proposed A TM reduction will be discussed with 
MSC on June 3! 1969. The othe:r modu les' wi 11 be subje ctecI to sirnila r 
reductions and are s chec1u led for di s cus s i on Wit11 MSC during the la s t 
two weeJ-s in June , for their flight control requiTer-nents. '. 
!IARVARD COLLE~~E OBSERVATORY (HCe) OBTAINING DATA FR.OM 
THE.r::. TNI: A n1eeting was held bet.ween r 'epresentatives of tvlSFC and 
and MSC to discuss the BCO request to obtain data froDi the AT1\.1 after 
the a s trona uts l ea ve. Th r ee Ie ve Is of effort we re defined ranging froni 

. 24 hours · per day coverage to one orbit per da)' coverage. MSC \vill 
determine the in1.pacts for each of these cases and a working D1.eeting 
with the Principal Investigators to dis~uss the results will be held in 
about one month. V 



NOTES 6- 2- 69 BHOV-lN . 

No report. 



CONSTAN 6-2-69 NOTFS 

Nothing of significance to report. 
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NOTES 6-2- 69 DO\VNEY 
, .I 

J). ~i--, 

1. ATi\1-B (SOLAR): vVe !net with Mr •. Aucremamle and Dr. Glaser of 
OSSA to 5Fscuss the ATM··B nlission., The principal exp E' riment being 
considered for this payload is the photohe liogra ph proposed by Dr. Zirin 
of CIT. Mr. Aucrernanne and Dr. Glaser are a nxious to see MSFC 

c-_ ' 
become more active in defining. ATM-B. They visualize the proposed 
liB" nlission to be v 'ery similar to the "Alr mission as far as the overall 
system is concerned. The riB" mission could use much of the backup 

~ hardware from the "Arl miss ion, but would incorporate new expcl'i­
ITlcnts, e. g. the. photoheliograph. We plan to Hlect with Dr. Zirin on 
the 17th and 18th of this month,' along with representatives of OSSA, 
to discuss the photoheliograph development and the ATM-B mission 

in general. '..----

The ,Solar Physics Subcom.mittee will meet h e re this week and I ha've 
been informed that !E:~x " may discuss the ATM-B payload and the nl.anned 
solar astr onomy pI' ogram in general. Perhaps this m eeting will pI' ovide 

-us a "guide on how to proceed with the def inition of the ATM-B payload. '~ 

2. ASTRONOMY SUBCOMMlrrTEE: Dr. Stu1"lling e r advises that I have -" _ .. 
been appointed as an official member of the Astronomy Subcomn1.ittee. , .. .., . - . 
(I have served as an observer over the ?as t y ear.) It would be desirable, 
for this appointment, if I were an astron OH1 (;T. However , few of the 
Committee! s deliberations requir e an in-depth knowl ed ge of astronomy. 
I have found these meetings to be very infornlative , and I believe I will 
be able to nlake some worthwhile contributions. 

- ,--

3. GULF -STREAM DRIFT MISSION: The mi s si9n dive is now ~cheduled 
_ f?..!_t.he week of June 16th, ~)ut an <:l:9ditional slip in the sche dule is likely. 

I aITl informed that dives ofprogressiveJ.y increasing depth are being . 
accomplished down ' to a maximunl depth of 2000 f e et. Hopefully the 
Mini-Drift ITlission (3- 5 days with full compleITlent of experiments and 
crew) will be initiated during the wee r( of June 2. (M:,: . Shepherd may 
have nlore up-to-date information -on the status; my la,:,t contact with 
Mr. May was a brief conversation on Ivfay 28.) \/~ 

4. EXPERllvfENT MODULE DEFINITION STUDY: Proposals for the 
Experiment Module Definition Study are in the process of being evaluated. 
Representatives from OSSA, OMSF, OAR~, LaRC and MSC are assistiIig 
us in this evaluation. \/ 



NOTES 6/2/69 FOSTER . , 

HOUSE COMMItTEE'S COMMENTS REGARDING THE NASA FY-70 AUTHORIZATION 
As you know, the Hous e Committee's Bill proposed a total of $3,966.4M; $250.8M 
higher than the Nixon budget. The following comments were extracted from the 
Committee's report: 

Chairman Teague and Mr. Fulton: "The_ 1!-~! effect of denying the funds for the 
Saturn V production and space operations ••. would be to increase the cost in the 

- tuture of attempting to accomplish these same objectives and push further out in 
time our ability to reap the economic, technological, and scientific potential of 
space. " -
Mr ' . Kock (D- N • Y .1.; "I strongly favor an increased effort in the relatively les s 
expensive unmanned program ~md a reduced effort in the extremely costly manned 
s 'pace flight program. II "0 •• I have grave reservations as to whether the NERVA 
project is justified at all. The _NERVA engine has no mission and none in prospect." 
" 0 0 • support increases to the . earth resources technology satellite (ERTS). II _ 

Mr Q Pelly (R-Wash ,): II 0 • 0 would have reduced the NASA authorization level to 
that proposed by the Nixon budgeL " 
-Mr, Wydler: (R-N.,Y.): 1I.00the essential direction for this specific program 
(Air Force MOL and NASA MP) should be given · to the military, but the equipment 

. used should be that developed by NASA, since it is greatly superior in nature. " 
, ". 00 the expendi-t~e of $ 52 0 5M for Saturn V vehicle long lead production items at 
·this time is unn-ecessary expense. II " 0 •• no more than $36. 5M (Proposed $-50M) 
should be authorized for NERVAo 

. . Mr ~ Frey (R':"Fla o}: II 0 oaa strong .space program is needed and to this pOint this 
.. , -country has received its money.!s worth. II "More emphasis must be placed on 

benefits 0 •• II "Three efforts are indicated: 
10 NASA ensure a "payoff lt orientation in all future NASA planning, 
2. Greater efforts by NASA to transfer technology to other phases of life, 
3 0 Show taxpayers by example and through non-technical language they 

- are' receiving their money's worth. II . 

,. OSSA POP . 69-1 - We have received the OSSA POP 69-1 submitted to the 
A/Administrator on May 7. This POP ha~- bee-;:-str'uc 'tured within the $517. 8M 
FY-70 OSSA limitation established in the revised FY-70 budget request. MSFC's 

.... _- .... ...... -. p ... ..." 

'-' PY-70 funding plan has been reduced from $1.; 452M to $1.025.M _ The $427K 
r~d~ction c onsists of:"'~$300K~ -Sat~~n - S-IV"B/Ce;';ta~r'O i~t~g~ation Study; $77K, 

P -hy.Sics and ]I.stronomy Program; $50K, Space Applications Program. --
. - - . V 



NOTES 6/2/69 GEISSLER 

1. f.,ircraftTrai linr, V,ortices: As a "spin off" from current launch vehicle 
related atmospheric measuring programs, the laser doppler heterodyne technique 
looks promising for detecting the turbulent wake or trailing vortex that rolls 

- up dm.mstrca.m of an aircraft in fli ght. Prior to developing a ground based 
Csystem that would detect such environment in airport traffic areas, it is de­

sirable to determine experimenta.lly the feasibility of employing such a device. 
We have made, under Raytheon contract, some preliminary measurements at 
Hanscom APB, BoS.ton, Massachusetts. Now, in order to provide more flexibility 
in the control and frequency of aircraft fly-bys, We ere making arrangements 
with Col. Bayne, Redstone Airfield operations officer, to have the existing 
laser instrumentation operational for experiments to be conducted at the 

~ /' I _ 

L- " • 

~Redstone Airfield. . USAF aircraft use, quite extensively t the Redstone rader 
facilities for simulated foul weather approaches, and Cornmander Martin (TS-TA) i, 

has indicated willingness to make nasses with the Gulfstream and "Gooney Bird,lI 
so we feel we are in fair shape for having accesS to a good selectioll of 
aircraft fly-bys to begin in August or September 1969. 
2. .flip S~.eerinFa La1-' Presentation: Mr. Steve Winder of S&E-AEHO-OOA made a 
presentation on a new concept developed by the Aero-Astrodynamics Laboratory 
for controlling the gimbal angles of Control MOMent Gyros (CMG's). This 
meeting was attended by Mr. Ludie Richard w1d key personnel from Central Systems 
l;~gineering, Aero-A~trodynamics. and Astrionics Labol"stories. This concept 
was applied to the Apollo Telescope Hount (ATM ) mission and to future missions. 
The proposed law is much simpler than current designs and also provides superior 
momentum handling characteristics. As opposed to current concepts that require 
a. digital computer for implementation, our scheme only requires analog cir-
cui try. It was also noted that ' the ne'., concept is not de:pendent on the munber 
·or -orientation of CMG's operative and is thus comp atible with C~1G additions . 

i' 

,. . 
,,-~ • .1 

or deletions. The recommendation was made that serious consideration be given 
this concept in future space lllissions, such as the dry workshop and space station. 
3. Snace Relativity COF.~itte~: At the fifth meeting of the Space Relativity 
Committee of the International Academy of Astronautics of the International 
Astronautical Federation, Dr. Helmut G. L. Krause of this laboratory, delivered 
a lecture entitled: "The Relativistic Motion of Mercury's Perihelion and Node 
Compared to t,fercury' s Notion Due to Solar Oblateness." The meeting took place 
in NeyT York in October 1968. The presentation was very well received and can 
be considered a confirmation of Einstein's Theory of Relativity, which predicts 
43" per century for the relativistic advance of the longitude of the perihelion 
of Mercury. Dr. Krause was able to disprove the objections of Dr. R. H. Dicke, . 
who proposes a modified theory of relativity which he claims gives a better_ 
explanation of the observed data in view of disturbances caused by the oblateness 
of 1he sun. F\ITther details concerning Dr. Kratise'spresentation will be 
furnished you under separate cover. ,/, 
4. · Sunnort to Weather Bureau: The ' local ESSA \-leather Bureau and FAA requested 
that' HSFCsupport their 'acti-;ities on May 18 by use of our CPS-9 Radar. The 
request was- honored, because of the severe thunderstorms and tornadoes in and 
around the Huntsville area during this period. This service was performed as 
an aid to the community on behalf of HSFC, because the local airport ra.dar 
vas out of order. v ' A 



NOTES 6-2-69 GOERNER 
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MOB1LITY .TEST ARTICLE (~ITA): On 5-27-69, Mr. Leo Anthony of 

. Channel.3l TV, and Mr. Jim Taylor of the Huntsville News, accompanied 

by a representative ·from Public Affairs, were present at the simulated 

lunar test course and interviewed Mr. Love of this Office. A five-

minute film clip of the interview and test was shown on the 6 p.m. 

and 10 p.m. new~ on TV on 5-27-69, and a short article appeared in 

the Huntsville News on Wednesday. I 
f 
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1. S~IC ELECTRO MAGNETIC COMPATIBILITY (EMC) TESTING: EMC test 
results on S-IC-7, --8, -9, and -10 have detected little or no 
transient , activity. An agreement has, therefore, been reached 
with Michoud that EMC would be maintained in the End Item Test 
Plan but maybe waived on a stage-by-stage basis. 
data show "clean" stages, it is being recommended 
be waived on remaining S-IC stages. Considerable 
result. / '-

Since the test 
that this test 
savings would 

2. SCIENTIFIC AND TECHNIC~L BREAKTHROUGHS AND/OR DEVELOPMENTS: 
The paper "A Survey of Leak Detection for Aerospace Hardware" has 
just been published in the May issue of "Materials Evaluation", an 
official journal of the American Society of Nondestructive Testing. 
This article was written by F. E. Wells, Chief of our Test Research 
Section, and presented at the National Conference of ASNT in Detroit 
October 1968. The paper discusses the why and wherefores of leak 

, detect~on, compares various techniques and equipments, and makes 
recommendations for leak detection practices in the aerospace industry. ~-' 

3. SA-506 CERTIFICATE OF COMPONENT QUALIFICATION STATUS: 

Sta~ Required Signed Open 

IU 72 72 0 
S-IVB 212 205 7 
S-11 264 249 15 
S-IC 146 53 93 I/~~ 
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. No submission this week as all pertinent problems have been presented to 
you in meetings last week. 



NOTES 6-2-69 HEIMBURG i " . I 
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1. S-I I LOX LINE ACCUMULATOR FOR POGO SUPPRESSION: This laboratory held 
a meeting May 27 to determine the direction that should be pursued for 
accumulator development. As a result of the meeting, a memo is being 

".iEr~p..?l. r~~ .2. ta.~~ i D.S .. t~a t ~~ .~~~.~~ r :E'~~gT~:~~r~ C~'t~~ { "'j s· cori's ' i -d~ re~d : a p~ rmane~nJ 
fix for POGO and that the accumulator is considered only a backup in 

6' -~ .. ~ ...... ~ -............. _ __ _ - - .. '. . ..... .. 

__ ~':.;.r:..~ ~ ~.~~~.,~.h.; ..... !-i l)a)J ze.9 _.? tab i I i_ ty ana I y sis i nd ~ca_ te? th ~ . y e~ i ~~J e_ .. i s ... 
rna rg I na I. Y" ,. 2:' "pHOTO ANALYSIS APOLLO 10: The q~ick-Iook review camera coverage 
report for Apollo 10 was completed. The overall camera coverage was 
good. One ~ electricarumbilical panel cover on the S-II forvlard umbilical 
connection did not secure after disconnection and was observed flapping 

' at lift-off. ~ GSE control panel on the 60-foot level east side of th~ 
LUT was observed burning and the panel doors open after S-IC flame 
irnp.ingement. Camera coverage was the only source of information to 
determine"FIRST MOTION" of the Apollo 10 vehicle. KSC's telemetry on 
first motion was lost. 
3. NEW AAP ASTRONAUT: Tuesday morning and afternoon Mr. Bill Lenoir, 
one of the new AAP . Astronauts, visited MSFC. Astronaut Lenoir has 
recently completed jet pilot school and is slated to replace Astronaut 
Weitz in the AAP program. During his informal visit, Lenoir inspected 
the ·SIW and MDA mockups in building 4755 in addition to the static 
test articles and the MDA zero-g mockUp in bui Iding 4619. if'"~ 
4. SCALE MODEL OF THE ATM: A 1/10 scale model of the ATM in the MSFC 
shroud was hurriedly fabricated for the ATM Prel iminary Design Review 
(PDR) on May 13 and 14, 1969. This model pointed out the need for a 
more sophisticated model whicbwill show all the access holes in the 
srrroud, access platforms and outrigger supports. Work has been pro­
-gressing on sketches of this model am awork order for its fabrication 

. will be written . ./ . 
5. LUNAR ROVING VEHICLE MOTORS: We have discussed the use of a 

~_~~~arium-cobalt magnets for torque motor fields ~ith a representative 
of the Inlan~ Motor Compani. There ~~p~ars to 'be reason to believe 
that the ~eight of the present LRV motors could be reduced by 50% 

. and efficiency increased considerably through the use of such . 
,magnets. ~// 
6. AAP EXPERIMENT, LOWER BODY NEGATIVE PRESSURE DEVICE (LBNPD): A 
trip to the U.S. Naval Aviation Medical Center to observe their 
LBNPD was very beneficial to the MSFC program. The primary objective 
was to invest i gate the lBNPD sea 1 I eakage rate. A va I ue of 2 CFM at 
a 6 P of 40 mmH g wa s measu red, and cor responded to p rev i ous LBNPD 
leakage rate e s tj~ates. Considerable information was also gained in 
hardware application, test procedure, safe~y precautions, subject 
comfort, and thermal conditions which can aid the MSFC effort. t~-
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NOTES 6-2-69 Heller 
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1. REAL TIME SOLAR MAGNETOGRAPH: We appreciate your 
tiIne and interest in our magnetograph activity which we presented 
to you "on May 26. We will address ourselves to the points which 
you made in the dis cus sion: emphasize our scientific publications 
jointly with NRL, start to orient the work toward general benefits 
to mankind in addition to the Apollo and AAP support, and plan a 
flight experiment. ./ 

2. DAB RESEARCH TASKS: In the selection of tasks for the 
Research Institute of the DAB, I emphasized the applicability to 
Marshall! s projects and the scientific competence and productivity 
of both our SSL people and the University investigators. We have a 
total of five tasks which have the desired characteristics. 1 ........ ____ 

3. VISIT BY DRo PETER MEYER: ~ am glad you selected 
Dr. !'Aeyer as your consultant. I h-ad a very fruitful discuss"ion 
with him and showed him the laboratory area of the Nuclear and 
Plasma Physics Division. He showed a very active interest, 
~specially in the proton spectrometer and c~smic particle experi­
ments since these are close to his own field of scientific activity. (' 

4. PROTON SPECTROMETER: I, together with other personnel 
of SSL, had a discussion with Bill Horton and other members of 
Astrionics to jointly determine the best approach to procure the 
proton spectrometer for AAP-2. - (Responsible scientists: SSL, 
Torn Parnell, and UAH, Godehard Guenther.) The contractor, 
Space and Tactical Systems, Inc., will be made fully responsible 
for delivering a complete flight-hardened experiment package. 
SSL will continue to work in-house on the measuring head jointly 
with the UAH. The results of advances of this in-house work will 
be made known to the contractor on a continuous basis. Torn Parnell, 
as alternate COR, will work closely with Troy Ponder of ASTR 
to assure that the contractor delivers a workable unit for this 
Saturn measurement. Final pre-flight calibration for AAP- 2 will 
be done by SSL. / ' 



NOTES 6-2-69 HOELZER 

CONFIGURATION MANAGEMENT COMPUTER SYSTEM AT MSFC: The Configuration 
~lanagement Computer System at MSFC is composed of hvo computer 
applications, Saturn V Configuration Integration and Tracking (SCIT) 
and Configuration Management Accounting (C!vIA) , and are under sponsor~ 
ship of the Saturn V Program Office and the Configuration Management 
Office, respectively. ~ 

The rSCJ}.' , system provides effect ive tracking of all documents rel­
ative to hardware, software, and documentation changes to any Saturn 
Vehicle Configuration. The system .!races the . progression of every ~ 

- ~ngineering change through the various recording and approval phases, 
~-- ..... - ,,- ~-. .. .' - . . ,- ~. 

including action by the various levels of Configuration Con~~ol . 
~Bc;ards 'and contractor .not ification of action taken. ,,> - ~ 

"'-"' 

The -~Ml\'1 system ~dentifies the current configuration of each end item 
within a program, including all approved engineering changes. This 
system also tracks the status of modification kits scheduled for in­
co-rporation on MSFC items at KSC through installat ion and validation. ',;-:' 
~-..,; , __ ~ .;.;......: .... ~~ . .- .'. k...... _.. . < ~ • 

Since its implementation in October 1968·, the _system has directly 
contributed to redu~ing contractor support personnel responsible 

'for processing engineering change data at MSFC tl~- 6 " peopl~. Al­
though currently operating in a batch mode, the system is being 
upgraded to an on-line basis that will utilize remote terminals 
for direct input of data to, and retrieval of information from, 
the Computer Data Bank. Operations under this concept will allow 
the terminal user, by utilization of a unique flexible inquiry 
computer program, to retrieve only those items of particular interest 
from the Data Bank. This eliminates much of the current volume of 
scheduled computer reports. Future plans for the system provide 
for terminals at contractor remote sites including IBM and General 
Electric in Huntsville; North American Rockwell in Seal Beach, 
California; Douglas in Huntington Beach, California; Boeing in 
Michoud, Louisiana, and KSC, Florida. ~-'--

Due to the ease of adaptability of this Configuration Management 
System to similar type projects, it is anticipated that it will 
be utilized in future requirements at MSFC. '/ ' 



}<. "'/ .J.-.; L': ? 
NOTES 6-2-69 HUBER 

1. INTEGRATED TEN YEAR PLAN: As a result of the review with Dr. 
Mueller last week at MSC and his letter dated May 27, 1969, we h~ve 
underway with PD, PM and A& TS the following: 

, 0 Appraise ability to meet program objectives within ~~rget manpower 
and dollar resources. 

o Assess technical feasibility of each major hardware element 
(e. g., space shuttle, space station, dry workshop, etc.). 

o Conduct .cost analysis through FY -75 (Note: We plan to use MSF 
cost figures for MSC and KSC activities). 

o ~_~~pare MSFC cost against MSF target costs and reconcile 
differences (Note: Adjustments to MSF Integrated Program Plan rr..ay be 
required. ) 

-
o ,:Analyze Institutional Base, including MAF and MTF. 

o Project activity and funding level through FY -82, to include 
a manned planetary flight in the post-1980 time. period. 

, We are also looking at alternative programs which could be accomplished 
for the target budget and still keep the' basic intent and major program 
elements of the Integrated Plan. _Q\lr_. analysis to date indicate s that an _ 
alternate plan can be proposed that meets the basic infent of the original 
plan and stay within: the target budget. __ - -- - - '.-, 

Q1..-.-- - --.. --..... ~..... -- .... -. -. ~ - ~ . . .. .. -..:. -~ . ..f 'f 

2. FUTURE MSF FILM: A pre-production meeting was held on May 28,1969, 
with Capt. Freitag on a new MSF movie. This _film will cover space station, 
space shuttle, lunar exploration, and space science and applications. It 
will be produced by the AV Corporation in Houston, a contractor to MSC. 

~ - ~.''; - ' .. _~ .. y .... _., '~-.. ",. - - . - - I 

Presently planned MSFC contributions are: simulated space station operations 
in a full size mockup, animated sp;{e station and space base model operations, 
astronomy module animations, a?-d lunar surface mobility operations. The 
film 'is planned to be available after the lunar lang.ing mission in July . . ///~ 

Shep—I think we should appoint someone to see the MSFC’s inputs are properly used and that this doesn’t come out as a completely MSC-slanted pitch. B



'-
~~;'/1 , NOTES 6/2/69 JAMES 

1. S-l\l!? Lunar Impa ct.~t1.J.9y; A telecon with Dr. Yates (B ellcom) and 
elements of CSE, S&E anu PM was held Wednesday, May 28, to discuss 

,the fea sibility study of S-IVB lunar impact. If sufficient accura cy is 
possible, geological data can be obtained using ALSEP seisgraphic landeg 
on Apollo U-or lZ: --li -a -ppears that with mfnilTIUm ha~d~a~e modifications 

'-an-a'ccepfabfe·S::"iVB impact point can be provided, ,_.:f?:,~~.dqu~rters appears 
pleased with the results to date, A response to the Stoney letter is in 
preparation and will transmH the results of the S&E analysis and will 
request further direction from Headquarters. In addition, we will pres ent 
the status on this subj ect a t the June M C~ . L.,.-"'--

.... _.. ... -

2. RescheduliillL9f Apollo 13 l,aunch Readiness: The Apollo Program Offjce 
has verbally notified us that the .f\PC?}.lo 13 11,,1 is beh,ind schedule to such. 
an 8)...1ent that the launch readiness date for the mi.ssion will be rescheduled. 
from November to December. Accordingly, the AS-SOB stage deliveries 

- ..... ~iltbe resch-eduled to the end of July or early A6-gust ~ This will permit 
the stages to be stored at the contractors' facilities pending eVClluClUon 
of Apollo 11 lunar landing. ',- /"' 

3. Procurement Plan for Low Cost Saturn Follow-on Vehicles: On Fdday, 
May 23 I a pres entation was given to the Headquarters operating level 
personnel on the status of our procurement planntng and prime contractor 
reviews for SatUll1 follow-pn vehicles. A broad r..epresentation oLNASA~ 

Headquarters offices partiCipa ted in the meeting. _9!1 .!A_onday , -May 26, 
we had a full day meeting here with all prime contractors presenting the 
status of their Low Cost Saturn Launch Vehicle data package preparation. 

~-Progress indicates we should meet our July '21 milestone for completion of ......... ,,\--;-
" , 

the data packa~s. A meeting with personnel from Lewis Research ce~ter ..:;.,:,-, -
~}s pl':ln!1~d for the w~"~kJ ;f JUl~e -2~ i-; dis'cuss ~he -~ge-na'~and C~ntay~- pr~,: _, ,< >,~ , 
grams as ba ckground for Saturn follow-on contracting. \ - " .. ~~-" . ~ - . . - - - . ., -------
4. S-II-9 Static Firing Rescheduling: An inspection of 8-11-9 after cryo­
proof pressure test revealed several areas of apparent debonding of the 

.... _¥, 

cork over spray-on foam insulation. The major portion of debondlng occur- '-
'red-around feedline numbers 5, 3 and 1. This debonding was observed ' :r: .), 
during a visual inspection made as soon as access to test stand was -;I ".'-:.v. 

granted. Ins pection to verify the condition of S- II-9 was begun on ,: .. -- ~ r · ' i ., • 

May 28 by MSFC and NR/SD personnel by cutting inspection holes to t~0=.~ 
determine extent of debonding. As soon as inspection is complete the )")2_:,:;', 

:.., 
areas will be repaired using the new installation procedures now being 
used on 8-JI-IO and subsequent. As a result the static firing of S-II-9 
has been rescheduled from JLme 6, 1969 to June 20, 1969. S-II-8 shipment 
will be held after S-II-9 static firing. The "S-II-8 spray-on foam defects 
covered in Mr. Heimburg-'s 5/26 notes were minor and the foam insulation 
overall looked good ', \,..-/' 



. . NOTES 6/2/69 JOHNSON 

MSFC SEMI-ANNUAL CHEMICAL PROPULSION REVIEW (OART). -
Mr. A. O. Tischler (RP) and members of his staff reviewed the MSFC 
Chemical Propulsion Technology Program on 27-28 May 1969. Status 
and p~ogress reports were made by ASTN and AERO personnel. An 

:. overview 'of propulsio.n requirements - MSFC, NASA, and OAR T - was 
obtained from presentations by Program Development (Mr. Orillion), 
OART-RP (Mr. Tischler), and ASTN (Mr. Paul). This information 
will be helpful in implementing the RTOP Program, FY-70, though it 
is obvious that technology requirements will probably not be firmed up 
until FY - 71. The effort at implementing the FY - 7 ° R TOP Program 
must be considered an interim one. \~ 



NOTES 6/2/69 MOHLERE 

Nothing of special significance. 



NOT'ES 6/2/69 MOORE 
",,' '-

1. Material Buys: Last week we were notified by Technical Services that nine 
ATM emergency piece part procurement requests had been lost in the process 

."Cycle. These procurements had been issued by Astrioni cs in late January, .~ 
totaling approximately $.I ~Q, o.OO,)n connection with inhouse fabrication of AT M 

fl ight hardware. I!!.:y-'appa~~'::l.tlY~ ~el].t astrayJ)~tw~_en .~s:b~~L:'~ ,Services an,d .., 
Financial Management Office. Unlike contract actions, material pro'curements are 
~_-- ........ - • _ ·If 

not tracked through the cycle once they leave the Laboratory, rather the "system II 
is relied up_on" to function pr..9perly. This is a vulnerable position which ';;e are ' 

~·~king'·st~Ps to correct"in" Astrionics; howeve7;- j"fJif.e -the problem 'may not be unique 

~I to Astri on i cs I !Lpc;J~Lbly~b.,9.I!! ~ .be_~x~~i.ned from ,a_<::~.!2.!~.L.y~ewl3:<?i o! • We under­
{[I stand Manufacturing Engineering recently had a simi I ar experience involv'ing 

material procurement in excess of $400,000. The impact to ATM of this loss has 
not yet been fully analyzed. It is certain to cause a major problem to inhouse 
fabrication schedules. ________ ~ __ wfi __ ,.,_ •• ,-". ""~ 

2. ATM Tape Recorder: A prototype unit of the ATM Tape Recorder heing manufactured 
by Borg-Warner has been received for performance testing prior to fabrication of flight 
artie les. Two such units are to be flown on ATM for data storage and subsequent data 
IIdumpli to ground stations. '",/ 

3. Symposia: The ~estric ,!ly"'e~.R.o)i~.y, 9D . Qttendance _ots'y~posia continues to .!.IT!pede ~ 
.the. 01?Inty . .9J ~uLe~grne·e!:~ .!o .~~Je... q~q~of !b.~<:J:.ef.bQqlq.9i)ri their fields- of", -

. r~~e.~n~ibi l,i.ty. _ The rapidly changing and expanding technical requirements associ al'ed 
with such programs as the space station make close association with the technica-l 
community extremely important. , ~D.~~,:"wlll~fi:.!!IJght"~"afforded i~ this area.,: 
would be .highly"welcome. 

~_7".':-"";"'-'''- ''-' - ......... .:.-~~ 

Harry Gortman—Please do! Can we close the loop? B

I think we –should relax this policy now-can afford it. B



" 

NOTES 6-2-69 MURPHY 
'J 

Certification of the Ben Franklin: On Ma y 19 and 20 , 1969 I the 
Navy Ship Systems Command I Deep Submergence Program and their 
Oceanographic Office personnel met with Grumman to provide 30 _ 

s -pecific questions to Grumman foward certification of the Ben Franklin" 
Of the 30 questions I 22 have now been answered satisfactorily. 

'- -- . 
However I the remaining 8 questions have ~()t_. been answered and the 

_,~~ ,::¥.,_l}.~.§ .Ja k e~ a '.P?si UOIL t~aL 1U+1itJ)1~'? .~~L8,Jl~~~!i~<29. sup-reo ,an sY{ ~.t.edo7 
their personnel will not go on the mission. This position was further 

"'~"'l-""'-ot'.-~",- ... - •••. __ ...... ~ ... ___ . • y ....... ~r -. _ .'-_.' <oJ 

s'ubstantiated last Thursday I May 29 I 1969, during a test dive to a 
2,000- foot depth, This test had to be aborted at 1800 feet due to los s ._ 
of power. , We will keep yo'u- advised' of the progress ~oncerni~g-th-e 
satisfactory solution to the 8 outstandtng questions and the certification. V ' 



NOTES 6-2-69 SIEBEL ~ . 
~l/ --

1. Flat Cable Technology: During the week of May 19 -2 3, the University 
of Alabama, Huntsville I held its fourth Short Course on Flat Cabl~ Technology. 
The pa~ticipants of the clas s of 24 'came mainly from the aeros pace industry .. 
Through the participation of MSFC employees, Marshall developed flat .. 

, cable' conductor (FCC) technology is transferred to industry. ' The fifth course 
'. is planned for this fall. -
2. QEtical Alignment Training: Retraining of personnel engaged in optical 
alignment within ME has been started to update qualifications of all personnel 
in the use of line scopes I optical flats I etc. I prior to start of ATM alignment. , 
3. ' KSC Support: Work is proceeding on both projects for KSC: Manufacturing 
two 6-million pound load cells and assistance for the qualification testing 
of a regulator valve for on-stand and deflector water. \ ~r 
4. ' Alabama Spa.ce and Rocket Center: Plans have been completed for off­
loading transporters and aSSOCiated hardware necessaIY to the movement 
of stages to the Alabama Space and Rocket Center. 1, / 

, 5. Intense Magnetic Fields: Mr. Basil Leftheris of Grumman Aircraft has 
developed an electromagnetic riveter that uses the NASA 18,000 joule, 
capacitor bank as the power ' source and a coil similar to the hammer coil 
~for' driving a stres s wave amplifier ,that upsets the rivet. Mr. Leftheris 
'has demonstrated that the electromagnetic riveter will cause a 1/4 11 stainless 
' steel rivet to expand in a uniform manner even when the rivet is free formed. 
The dynamic plastic deformation of the rivet using this method has an axial 
velocity of approximately 600 ,in ./sec. and a radial velocity of about 200 
in ./sec. The uniformity of rivet expansion accounts for the distortion free 
riveting that has been demonstrated. Two immediate advantages of the 
electromagnetic riveter are: (a) it, can be adapted to existing automatic 
riveting machines and thus increase the applied force from 18 ,000 pounds 
force to an equivalent of 35,000 pounds and (b) a portable tool can be 

~ deSigned for repair work and other riveting applicatiqns . ' ", 
6. Neutral Buoyancy: A two-suited astronaut test run was completed this 

·week with Astronauts Brand and Garriott partiCipating as test subjects and 
Astronaut Parker observing. The test was established to evaluate a crew-

. suggested approach for utilizing a device similar to a II grocery man's pole1l 

for film transfer. The concept is considered feasible. The results of this 
test will be consid'ered-in finalizrng~a-1ifm-·t~;an~·fer-sYstem. Preliminary 
testing was completed on body and foot restraints for use with the bicycle 
ergometer received from Astronautics Laboratory. A seat belt and velcro on 
the shoes and pedals appear promis,ing. '/ 

,-



NOTES 6/2/69 SPEER 

Auton1.atedoOperation of the Apollo Telescope Mount Experiments: 
During the past year various correspondence between Dr. E. M. 
Reeve$ of Harvard College Observatory, NASA Headquarters, and 
MSFC has addressed the question of op~r~t,ing _ the SOSSA .HCOo'" 
instrument in the absence of the crewmen. 0_ The primary pro­
grammatic and ATM system considerations for a continued 
operation °after termination of the manned mission were identified. 
Minor A TM system modifications were implemented to 
accommodate automatic operation. However, in addition to 
system design, ground operations and support (control center, 
network, data management, etc.) constitute a very critical and 
pacing input for the final disposition of this request from Dr.. 
Reeves. oWe have r~quested (thru L. Belew) such an operations 
assessment from MSC and this is currently in progress. ,/ 

Apollo 11 Range Safety: Due to an extraordinary effort by 
S&E-AERO and Boeing, all special range safety data recently 
requested by Dr. Debus are at KSC today, one day ahoead of 

_. 0 

schedule . ..-',/ 

•• 0 



NOTES 6-2-69 Stuhlinger 

"/ 

L;17 
I ' 

1. NEVi SCIENTIFIC CONSULTANT: Dr. Peter Meyer, Associate 
Profes s or of Phys ics at the Enrico Fermi Institute of the Univers ity of 
Chicago, who has become Scientific Consultant for MSFC a few months 
ago, paid a full day visit to our Center on May 27. Besides being a very 
experienced and well-known scientist, Dr. Meyer has accumulated great 
experience in the launching of balloon and rocket cosmic ray experiments. 
He was greatly impressed by the activities underway at this Center, and 
he will certainly be of great help to us in our effort to improve and 

- . 
extend our relations with outside scientists. ,,'-

2. VISIT TO JPL:Dr. Bucher and I visited JPL on lvlay 28 to discuss 
current projects at JPL and at MSFC which are of interest to both Centers. 
On May 29, we visited U. S. Divers Corporation in Santa Anna where 
oxygen candles, survival equipment, _ and diving equipment are being 
developed. We also had an opportunity of visiting Captain Cousteau's 
"Calypso" boat where we saw diving and rescue equipment. 

A Trip Report is available; please call 453-3081 to request a copy. I/' 





NOTES 6-9-6CJ DOWNEY 

1. ATM-13 (PI-IOTOHELIOGRAPH):)]{OJ ECT): We met with Dr. Zirin 
of the California Institut.e of Techllol.ogy and M1'. Glaser of OSSA, who 
were at MSFC in cormection with the Solar Physics Subcommitt.c 2 
Meeting (June 3 and 4). Dr. Glaser seems an.xious to sec MSPC take 
a more active role in defining ATM-B. Dr. Zirin desires MSFC to 
provic1e engineering support in specific areas. OSSA has not provided 
us any fLmding (a s yet) to define ATM-B. Mr. Nein sat in on the Solar 
Physics Subcomn1ittee lvIeeting as an obser vcr. No signj£j cant di s CllS S iOll 
developed regarding ATM-B during the meeting. 

2. ASTRON9MY PLANNING: The so ·· called MAST concept ('10" non­
diffraction linlited, man attended, stellar tclcs cope ) pr opo s('d by Dr. 
l<en Halltun of GSFC for incorporation on a dry workshop or early Space 
Station has been dropped by OSSA. The AS'fRA concept also seems to b e 
fading £rorn att'ention, primarily because OSSA has decided to extend 
~AO to include a 40" diffraction limited systern. The next big step jn 
the stellar optical astronorny ar ea is a proposed 120" non -diffraction 
limited telescope to be flown in association with 1:11 e Space Station in the 
1976-1978 time frame. This telescope would be 10l" technology and 
scientific purposes and would constitute the lnajar st{~P toward the clev e lop ­
rnent of the 120" diffraction limited space telescope' planned for th e 1980 1 s. 
MSFC's present OTES program is a natural to lead to this intermediate 
step. (Ther e is still an open question a.s to whether the precllrsor to the 
120" diffraction limited telescope should be a non-diffraction limited 120" 
telescope or a diffraction lilnited telescope of smaller aperture . ) 
3. GULF STREAM DRIFT }/USSION: The following sch edule was provided 
by Mr. May on JlUle 3: Dive -. June 4; Dock - Jun e 5; Dive - June 6-8; 
Dock - June 9-15; Mini-Drift - June 16·· 20; Dr iit Mis sion - June 25. We 
were not able to contact Mr. May on June 6, but learned fron1 ti Grumman 
repr esentative that a "motor failure" had occurred and the dive scheduled 
for June 6-8 did not take place. The effect of this failure. on the rest of 
th e schedule is not known. ':: 

4. BIOSCIENCES: Dr. Orr Reynolds extended you a personal i.nvi.tation 
(through Dr. Hilchey) to attend the upcoming la1.mch of the Biosatellite 
and a concurrent meeting of OSSA's Space Biology Subcommittee on 
June 21-23. We learned from Mrs. Holrnes that you would not be able 
to attend this meeting and Dr. Reynolds Offi ce has been in to r rncd of this. 

*Later communication with Mr. May indicates that the failur e was 
minor and the scheduled dates for the Mini-Drift and DriJt J\,fission 

will not change. 
"­, 

{ 

Dr. Stuhlinger—Ernst –As your time permits it could be worthwhile for you to coordinate a scientific review of our (MSFC) involvement in astronomy (regardless of funding) to determine if we are on the right track- i.e. ATM B, 120 ______B 
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NOTES 6-9-69 BECKER 

1. SATURN V vVORKSHOP IBo TASK TEAM: Mr. Charles W. Mathews, 
NASA /MD, has asked for a quick look at the feasibility of adding an 
a.rtificial "g" oie-;~ating mode in a second Saturn V l~unch dry-·;o~k~h?p, 
~""---. . -. -"_ .......... , ... 

USIDg-·-the spent S-II stage as a cable connected counterweight. Mr. 
lv1athews is requesting MSFC to provide an engineering look at the 
systems and operating implications with a first cut answer by 6-11-69. 
This request followed a trip by Joe Schwartz, Program Dev~~opment, 
to NASA Headquarters to supply data on concepts that we have already 
studied. We expect to respond to Chuck Mathews on time. V 

2. WASHINGTON=SP6.~~. S.trUJ:' .. TLE TASK. TEAM b~CTIVITIES: A large 
number of Task Team members are still in Washingtop writing the joint 
NASA/DOD Space Shuttle ~eports. The joint reports _~i.ll be.J. eviewe~ 
by Dr. Muell~r and lv1r. Hanson, D0D----;-in a meeting at SAMSO on 6-9"-69. 

~ .. "- .,.; 

Dr. Mra.zek and Mr. Becker will.. ,attend this meeting. t...--



NOTES 6/9/69 BELEV{ 

TRAINER REQUIREMENTS: A trip \vas made to MSC on June 3, 1969, 
. to study th~MSC Apollo Trainers. Twelve engineers fron1 MSFC 
,(S& E ' and Plvl) and two GAEC engineers were available to study the MSC 
Trainers. The main accon1plishlTIent was a better understanding of 

, MSC fidelity' requi ren1cnts for building the AAP Trainer s. V-

GRUMMAN NAME CHANGE: GrurnlTIan Aircraft Engineering Corp. ·has 
announccd that; effective July 1 J 1969, their_~1~.!I1C:,. willbe changed to 't9-e 
" g::..';l~],,~,Q-,.fQ,.:r..pp.r,f}J,i9>lil. The GrumlTIan Corporation will be the _main , 
~g!ding ~?~TIpany , and Department of Defense, NASA Activities, Comn1er­
cial Aircraft Activities, and other special projects will be conducted by 
th e "Grumman Aerospace Corporation". Also to operate as a subsidiary 
~. . . 

of tlle Grumn1an Corporation will be Grumnlan Allied Industries, Inc., . 
which produces pleasure boats and tr-uc-k"·i,)'(;dies. ,. Lew Evans rernains as 

. _ __ • • - - ".!'<t ... -~."a4.-'~- "' . ,...~ ... ~.:r~ ,_.-:';........ . • ... . ",,- ,-t, 

. B-resid.e.nt , of Grumlnan Corporation and the Grumrnan Aerospace Corp. * ... Il. .,,-'I.. . . . . ." ~ , ~ _ .• _ :"..... "" 

and a Director of the subsidiary. ~-' 

TRANSFER OF LM-2 TO AAP: The Apollo LM-2 was transferred from 
MSC to GrUlTI1TIan on Thurs. J May 29, 1969, concurrcnt with the signing 

~---O-f the-Jo.int MSC/MSFC agreement on LM-Z tran sfer . Grumn1anwill be 
. .. - -givcn"thc- authority to inspe ct and evaluate subsystems of the LM-2 vehicle 

for use on the first Flight Article and in the development program . . MSC 
,r has agreed to update the Primary Guidance System to make them flight­

worthy for AAP. k " 

LM-A FEE NEGOTIATIONS: Some progress was made this week toward 
resolving the fe e on the subject contract. q _r_ymman reduced their fee 

~offer based on certain groundrules to be implemented in the award fee 
criteria. v / 

HABITABILITY SUPPORT SYSTEM (HSS): Mr. Fred Toerge 'of Loewy/ 
. Snaith visited MDAC- WD on June 3 and 4, 1969. Purpose was J5? , ~o, J:!lplete 

... !~,£" .. co,lo,r .. r ,equirernents definition. Agreement was reached on the remain­
ing iten1s. Basically, the HSS equipment will be5.?}or_ed an off-white, with 
other color accents being incorporated on portions of the equipment. v / 



NOTES 6-9-69 BROWN 

F -1 Engine - Approximately .9~e gallon of fuel was found in the thrus~ 
chamber cover of F-l e.ngine 047 in position 3 on S-IC-7 when t1?-e stage 

r was 'r~tated to the ve rtical position at KSC on May 13. Excessive leak­
--age- was aiso' ~oted froITl the overboard drain line of the saITle engine. 

S-IC-7 was the first stage shipped with RP-l in the engine hydraulic 
~s-ystems. P r eliITlinary inve stigation indicate s that .. ~.!lowa ble leakage s 

'-from various engine cOITlponents can back up through the drain system. 
, An investigation is continuing. ~ ..... "" 

J -2 Engine -

AS-50S Flight - Data from the no-chilldown start sequence experiment 
on S-IVB 505 shows that the engine was in the start box using the 8' second 
LOX lead, 100 second coast, and normal fuel lead sequence; however 
since conditions were not in the middle of the start box, Rocketdyne is 
recornm ending that.the sequence be changed to 11 seconds LOX le~d, 100 
seconds coast, and 11 seconds fuel lead for optimum start box conditions. 
This ,change will be requested effective, with a future launch that will not 

perturbate the software. V~· 



NOTES CONSTAN 6-9-69 

Nothing of special significance. 



NOTES 6-9-,69 DO\VNEY 

Lf(ft 
,I.' ATM- B , (PHOTOHELIOGRAPH P1l OJI~C;:~£l We l"Jlct with Dr. Zi1'in 
,of th:c , Ca~i[Q1'nia' Institute of Technology and Mr. GLa,ser of OSSA, vi lla 
w 'ere .at MSFC in COlllcction with the Solar Physics SubcOlnnlittec 
Meeting ' (June 3 and 4). Dr. Glas e r SeeIT1S anxious to see .rvlSFC tak~ 
a,more active role in defining ATM-B~ _PI_. Zi1'in desires 1v~SFC to 

'-provide c'ngineer ing support in specific areas. OSSA has not provjded 
"'-~s any fLU1~ing (as yet) to define ATM-B. Mr . ' Ncin sat in on the Solar 

Physics ~ubcomnlittee Meeting as an obs e 1' vcr. No significant dis eus sio11 
developed r cgCl-rding A TM- B dur ing the rnceting. V·~ 

2. ' ASTRONOMY PLANNING : ~1].£, S(~',- ca.n c d ~$,.,I '1concept (40" non- '4 
diffraction limited, man attended, stcUar telescope) proposed by Dr. 

'·'Ken J{allurn of -GS'FC for incorporation on a dry workshop or ea.rly Spa:ce 
Station has been dropped by OSSA. The ASTRA conce't>'c also seenlS to be 
fad ing rr~a1tei1lIon:·l"'" p:~:';rn~-;::-j.l Y' be c a u s -c 0 SSA ha s d e ~ i(~.~Ug" .... ~2ftC'"f1S 

~.~AO ...:~ '_~~(}~':.~~~ _~~,_1,OI ~ , di.ff;r.a.ctt9DJ~P].~t:~cl .~'y'.stc f.0:~~:~r-h·;~;~~;t big step in 
-nic'-stellar optical astrononlY area is aJ>~.?p'osqd 120. 11 non-diffraction ~ 

hrnited telescope to be flown in association with the $pace Station in th~,~ , 
\:;"-- - -" . -

1976-1978 tunc frarne. This telescope would be for technoLogy and .. -~--.- -
~ scientific purposes and would . constitute the major stcp toward the develop-

ment of th e 120lt dUfr(\ction lirnHcd FJp a cu t. c ll!!:icope pLanlll!clfor the 1()80's. 
MSFCts present OTES program is a natural to lead to this intermediate 

"""st 'ep-. (There is still an open question e.s "'to v'heth'el~ the precursor to the - --120 11 diffraction limited telescope sh ould bc ~i. non-diffractioIl_lirnitcd 120. 11 

, __ >;' telescope or a diffraction lilnitec1 telescop e o f smaller aperture-.) V--
3. GULF STREAM DRIFT MISSION: T1: ( r ollowing :3chcc1ule was provjdc<1 
by Mr. May on Jl.Ul.e 3: Dive - June 4; Dock - June 5; Dive - June 6 - 8; 

Dock - Jun e 9-15; Mini-Drift - June 16 .. 20.; p_rj,!1J~.1is f> ,:C011_~~_':J~'.l:..1l~,_ 25~ We 
were not able to contact Mr:-' M~~y " o;~j~n";-6, ---but lca,rn .,: d froDl ;. Crurnman 

representative that a "n1.otor failur'c" had occurred and the dive schcclulp.d 
for June 6-8 did not take place. The effect of this fa i lur~ on tbe rest of 

. tne -s cliedule is not known. ::~ ' V --
4. BIOSCIENCES: Dr. Orr Reynolds extended you.,a p~rsonal.invitation 
(through Dr. J?:ilchey) to 'attend the upcOIYli~g l~tUlch of the -B iosa_t,~l1ite, 
~d a concurr ent meeting oiOSSA IS Spa 'c-e Biology Su~cor,~;-~;tt~_e ?,n 
_,.:r.~ne 2l-2~.~ We learned from Mrs. Holmes that yg.Y.:._wo_~ldJlo~J)e_itble , I .. _ . ./ 

to attend this meeting and Dr. Reynolds Office h a s been infor rned o~ this.V--

*Later co~unication with Mr. May indicates that the failurE:: was 
.nUnor and the scheduled_dates for the Mini-Drift and Drift Mission 
will not change. v -



NOTES 6/9/69 FOSTER 

STATUS OF BUDGE11\CTIONS IN THE CONGRESS - The NASA FY-70 Authori­
zation Bill is scheduled for debate on the House floor June 10. This action 

- will give ' the first clear indication of the budgetary mood of Congress~ The 
- ---- --- - . . 

Senate Space CommiUee will not make its report on the Authorization Bill 
until acHon is completed in the House. House Appropriution Hearings have 
been completed, but this report also awaits completion of House action on 
the Authorization. NASA Senate Appropriation Hearings are scheduled for 
July 9 and usually involve only NASJl_ Headquarters personnel. 

fi~$A-.~ .~ .FY-}V budgetary outlook i~ COflSicieraQ g8i1erally iavorable Q 7he ~ol1o 
~uccesses have btought gTeat ~Jralse from Cong-ressmell a~1d the news media, 
b~t ·t·Eese successes have also brought 9reater public awareness of their lai~ge 
co~t ana a reeling tnat .our costly vehicles should be put to more rewarding 

--=-use than' a follow-on program of exploration of an apparently barren lunar 
- surface ( 

It appears that a non-programmatic consideration is one of the keys to the 
FY-70 budgetary level of agencies such as NASA and DOD. There is. g~eat 

~. publiC? pressure on the Congtess to reject President Nixon's requested exten­
~ _~ion- ot the income tax s_urcharge .-~ There is little chance that it can be 

.,....."~xc:ei.1deG ·'prfor to its June 30 expiration date, but)i extension is denied 
' .. altog.e..ther, _there wHl be strQJ1CJ .YD]'!QT.es.sional achon to reach budgetary 
·~-="-balance_through larger budget.ary cuts than are now contemplated. . _-,-_. ._.- .--. - V 



NOTES 6/9/69 GEISSLER 

1. Propos ed AIAA ~~c~alist Conr~!erc£ : Dr. Leonard DeVries, Deputy 
Chief of our Aeros pace Environment Division, has submitted a proposa.l 
for 0. S'Decialist Conference on "Observing and Predicting Sol2.r Acti vi ty," . ---
to AIAA Hea~quarters, _ ~o _ ?e held in Huntsville in O~tober 197.0. The 
general ch~irman of the conference will be Dr. Leonard DeVries, and 
the propos eod Technical Chairman is Mr. °Gerhard Heller. The Alabama 
Chapter of AIM is givi"ng its full support to this proposed conference, 
since it 'Would be the only ne.tional AIAA meeting scheduled for 
Huntsville during 1970. The conference ~#ill emphasize primarily 
ground and orbital based solar observatories, and short and long range 
predicti~ns of solar activity. Although conference planning is only 
in preliminary stages. considerable national level interest has been 
shown. Air o F~rce and ESSA representatives have expressed interest, 
and AlAA's Space and Atmosphe ric Physics Technical Committee, of which 
Dr. DeVries is a member t he.s endorsed the conference. We shall keep ...-
you and Dr. Stuhlinger informed on the pro~ress of conference plans. ~~ 
2. AAP Rat' ,e Safety & Fli~ht Limits (Rf,&FL) Subuanel Meeting: The fifth 
RS&FL Subpanel Meeting "ras held at MSFC on June ,19 9. The primary 
purpose of the meeting was to~eyiew the range ° safety activities to 
support a presentation to KSC/ETR in August 1969. The presentation will 

-be to request ETR preliminary flieht plan approval for APY for ~he 
Nortn~rly launch azimuth. All preparntory activities are- on schedule 

-- - wi th--mos't of the analyses completed. ' . 0 - --

J.. ~ --3 • .:.. -Helium Vent Tests: (Reference Notes 3/24/69 Geissler) _ Tes-ts were 
- - - recently conducted- in the MSFC ll~-inch Trisonic vlind Tunnel to measure 

. ,.2_r:i.Jice. __ ~fficiencies (discharge coefficients) of helium and air venting 
_p~!"'pel!di{0a.~ ~tOoO an externOaio .stream~ Tl:l.ese data are required to_~y~~- - o~ 

dict the payload comoartment pressure histories for the Al\P-2 and AA.p-4 
~i~p_{c;_leo.. These--compartments ~ will be purged with helium just prior to 
;~ftorf. Three significant findings have resulted from these tests. 

- - First, the d~_~charge coefficients for helium when plotted--a.s :-a function 
of jet-to-free-stream mass flow ratio are considerably higher than 

:~ti_ cip~:ted_,.~Yhich will in effect reduce the burst1oadsonthe''DC;~~ 
"" -~"""~ *~ ,.....---._-- .~ ,~-.. ,,,,,,, . .. - ..... ~~~ """ ..... ,.. ..- .~. 

c0!l~" shroud previously estima.ted.. Secondly , it has been found that 
the discharOge coeff:i.cient when plotted as a function of jet-to-free­
stream momentum ratio is seemingly independent of the type of gas being 
vented. Therefore. the orifice flOi{ data. obtoB.ined from the .Ames Research 
Center tests in vrhich air vTaS used exclusively can now be used together 
with the MSFC data to define the orifice efficiencies for the AAP 
vehicle. Fh~.ally, as was hoped. the MSFC tests have, in general, produced 
data in good agreement with the more sophisticated Ames tests. Thus, 
if additional tests are required, our own tunnel will be able to provide 
the necessary data without the large expense and long waiting period 
characteristi c of the larger facilities. ~/ 



NOTES 6-9-69 GOERNER 

1. 'FILL~TN }1ATERIAL FOR APOLLO 11 TV COVERAGE: A short film of the ----. 
-General Hotors Nobility Tes t Article test activities at tlSFC has been 
,_a_s,~em~led .from excerpts from previous footage, shmving aerial vie .. .Js of 
the , test site, the vehicle being driven through craters - with both a 
hard-~uited a~d ' a shirt-sl,eeved driver and the vehicle being driven 
--"-'" -up a six and one-half-foot step obstacle. The film was sent to NASA 
Headquarters ' where it will be combined .. .Jith films from other lunar 
surface vehicle test activities at Bendix Corporation and GrUlnrnan 
Aircraft Engineering Corporation. A connnercial film-making company 
will edit the combined footage for use as fill-in material during the 
Apollo 11 TV coverage. ~ 

,-

2. ~CLEAR FERRY/NERVA ENGINE ASSESSHENT : Our Office participated in 
an assessment of the proposal to use a nuclear-powered stage as a lunar 
fer~y during the late 1970's, as outlined in Dro Mueller's "Ten-Year . 
Plan." Since the requirements for eight hours of o?eration with 
40 restarts exceed ,the current Nerva specifications of 50 minut2s 
of operation with ten restarts, the. ~uestion was raise9 a~ , to . the 

___ feasib.ility of incorporating t.h~ nucle'ar stag~ into .... the plan . .. In 
this -regard, Hr. Carl Sch~venk of Space Nuclear 'Propulsion Office 
was contacted, and sever_al methods of increasing engine burn time 

- -::' were _,discu.ssed: (1) . :hD.s:r~asing the thickness of the coatings of the 
fuel element propellant chann~ls, (2) replacing the ni~~ium ' coating 

:::: - -:Wr'th- a ' materieil that is le-ss_ pe1:=meab le to hydrogen, . e.g~, - zirconium, 
,~. -(3r ' ... ~hanging the graphite core to a composit'e core consisting of a 

;roixture of carbon and a carbide solid solution, and (4) doping the 
f'~J1ydrogen . propellant with a suitable hydrocarbon ~ e. g., methane. 

Mr. Schwenk concluded that a Nerva engine meeting the requirements 
of the "Ten-Year Plan" could be available by 1977, provided that the 
decision to incorporate the appropriate design changes was made in a 
timely manner. He also stated that it would be possible to demonstrate 
by 1972-1973 an operating time of fo~r' to·· fi;:'e -~hours " (reactor test) ,-- ' 

.. " if proper emphasis was placed on this development. -~.' ,. '" . 



NOTES 6-9-69 GRAU 

1. SATURN V BATTERIES: We completed a , study and review of all 
_battery 'problems, operations, and past failures. With the minor 
correction of some battery activation and inspection procedures 
,at KSC)VYle have &reater confidence in ~a~.isfa<?~ory ba.~~~~y .9per- . 
ation. -.... ~, ..... - .... -•.. 

2. ATM CLEAN ROOM: We have not _received funding ~pproyal from 
NASA Headquarters for the AUt,Checkout Clean R()om planned for 
~~,~lding 4708 • . The request for approval was forwarded to Head­
quarters in early March. We were repeatedly advised that approval 
would be forthcoming in time not to delay our request for bids on 
the construction phase. We have been prepared since ,May 1 to 
request bids, but we cannot move until we have th~ funding approval. - ~ 

The delay is now impacting our Ani checkout schedule on a day-for- , 
day basis. ~ 

3. ~ AUXILIARY HYDRAULIC PUMP: The -failure which occurred on 
S-IW..::"50S~has"" Deen Pduplicated by MDAC fn special tests. It was 
previously reported - t~a~ - ipiing guides have been located that 

-..qid _not meet specificatiOii --r 'equirements ·. - ' Th~refore, we felt 
confident about the next flight !?~_ca~~~_=~he spring guide _w.as . 
~~~hanged with a known good item. Since we have been unable to r . _ . . " .. __ ". 

locate a spring guide with serious out-of-specification condi-
tions, the AS-506 spring guide exchange loses its significance. 
We have no reason to believe that the AS-50S spring guide was 
incorrectly made.~ 

- .. 



,NOTtS 6/9/69 HAEUSSERMANN }? 1 

~}) ~/:l 
AutomaHon' of Redlines: On July 22 CSE will present to Center Management ' 
the fe:asi5i1ity ot automatic redline monitoring during launch _~q.untdow'L~t'1~ 
termlnorcounf sequencing' oJ Saturn launch vehicles. The concel'l' is being 

\.,. pi pqrc)~ fot Q f)O~5Iv;) ma(~ f.11fll on AS ... ,5b1, ' Ihls meetIng Is already on your 
.. _ _ __ I , ,, .... 

c~_~ endar , : and we ore nowl pro peri n9 a memo to oth~r t nvltees. ~. 

, " " I, . 



NOTES 6-9-69HEIMBURG ~~ 
I. S-II I NSULATI ON PROBLEM: The.5_- U - 509 honeycomb ra i I s_ were tota I I y 
debonded in areas arounJ_ feedl ine 5. As in the case of S-II"::50-8~ -fh-er:-e 

("""'-. - .-. - -
was a very marginal bond with some debonding at the "heel" where the 
adhesive overlaps the primer, and the debonds tended to propagate further 
past the pri'med area. The vertical rails of S-II-509 exhibited large 

'" '. ' / ,1 ) areas ~f debond. I t is bel ie~ ~hat th~ _ ci rcumferential _JaQ~ __ c;:ontraction 
~ wrJv.s!), -4does, In effect produce~queezlng actIon. A ten foot sectIon of 

1:1 systems tunnel r~i I ~as ap~arent~y. been ~uccessfully replaced on 5-11-509. 
Y . We have been monitorIng thIs actIvIty qUIte closely. v._~ 

2. S-IVB STAGE AUXILIARY PUMP COMPENSATOR: Analysis is continuing on 
the S-IVB auxiliary pump compensator. The stress analysis of the moving 
parts indicates that the c~p~~sator guid~ ?pring is more highly stressed 

,than the guide or valve pi lot, and its failure is more probable than 
~t~ilure - of the guide or valve pi lot." As you remember, this component 

is susp.ect. :for fai lure during the Apollo 10 fl ight. So f.5Y-' we have been 
unsuccessful in getting the spring on SA-506 changed. V-
3. EXPERIMENTAL AEROSPIKE SEGMENT CASTINGS SUCCESSFULLY DEMONSTRAT ED 

"Aoditional aerospike segment chamber I iners have been successfully 
fabricated by the investment (lost wax) casting process. In summary, 
two casting samples have been poured at each of two vendors. Textron in 
Los Angeles and Hitchiner Manufacturing Company in New Hampshire, using 
beryll ium-copper and silver-copper alloys. Inspection of the castings 

-' has indicated abse~ce of voids - and incl~~ions. These were the first 
attempts to cast full size ~ iners having wall thicknessess of .060 inch 
and lengths of 8-9 inches. This work is part of the MSFC contract 
NAS8-30182, "Cast Segment Evaluation .. 'V-- - ~ 
4. SPACE MATERIALS SCIENCE ACTIVITY: A joint evaluation effort between 
Research Planning Office, Space Sciences Laboratory, Manufacturing -

.-, - ._-..... ." Engineering, and Materials Division has resulted in a favorable concensus 
_on the Westinghouse proposal for Zero "G" crystal gro~th investigation . . 

In the inte~im, the Materials Division is proceeding ' w~~ h pre~a~ations for 
complementary crystal growing experimentation. As a result of an earl ier 
request by the Space Station Task Team ManageG we are beginning a 
comprehensive investigati6n of the feasibility and problems associated 
with soldering in Zero "G". We believe this relatively simple, but 
extremeTy--u-;~f~ (-proce'ss--h-a-s been overlooked in the preoccupation "'lith 
more sophisticated p~ocesses. -We plan to begin with a hard look at the 
surface physics of soldering and probably will eventually require~ 

~c-=T35-- Kepleriari trajectory fl i.ght to test the theory. ~ 
S-.'·--BIOASTRONAUTICS ACTIVITIES: The -Lower -Bo-dy Negative Pressure device 
studies of overboard dump vs. vacuum pump t-o" provide the required 40 mm 
of mercury vacuum are beginning to point up the tremendous advantages to 
adoption of the overboard dump approach. With due regard for the -

,,:,,~c-""~~~=- ppreciable analytical - and tes1:ing -effort preceding this conc-l l:!sion , it 
must be pointed out that the numerous iterations and negoti~tions with 
~SC have effected a change i~ ~he " erid item s~ecification and in certai; 
Qlfler __ constraints .... We plan now to employ- an Overboard dump system. ,~ 
This will probably cost no more than 20 to 30 pounds of consumables 
for the 28 day mission. y; 



NOTES 6-9-69 Heller 

1. SOLAR PHYSICS SUB COMMITTEE; Iv1SFC was the host for the 
June 3-4 me e ting o(the Solar Phys ics Subcommitte e which was "hclc.1 in 
the SSL conference room~---- The com'mittcc is headed- by Dr. Hv_ro1d 
Glase r. DJ:. 1-1 0-1'}.:I:Y Sn,Hh, W h 0 i s D ;::. N <;n.J.glo' ~ d e puty {or Science, 

'atten.ded the second d a y of the meeting. The members of the comn1.ittee 
were well impressed with the Saturn vehicle and c~_sp~_~ially with the, 
ATM experiment hardware they saw dUl'ing their , tour through ASTR, 

c --ME -; l1.d AS TN. The solar physicists were quite interested in 'oui-To1l1i 
"-NRL'/MSFC ~o-lar magnetograph which we discussed informally with 
some of them. The observatory tower was not included in the tour 
because we do not have yet much scientific equipment to show; however, 
we intend to include it when they con1.e again to MSFC. However, 
Dr. H. Smith saw our magnetograph tower and was favo r ably impressed_ 

- with our plans. The business of the Subcommittee was highlighted by a 
presentation by Henry Smith about the status of the national planning 
activities of the various committees su~h as STAC, AMB and the NASA 
study under Newell. The solar astronomers were pleased with the 
,concept of a "balanced pr~g;~m" and "Vvrith the concept of a '~minimum 
( - . -. 
viable program." Projects of special interest for the solar physicists 

...... ai~e " th~ OSO follow-on's, ATM follow-on' s and a continued rocket program. 
t'" . 

2. T-027 OPTICAL CONTAMINATION EXPERI M E NT: Dr. Paine has 
s,igned off on the D&F document to include two scie ntific ex--periments ~ I 

in the T- 027 hardware package. Thes'e a r e (arS---07 3~ - Zodiacal Light/ 
.--.... Gegenschein, Dr. Wetnberg- of Dudley Observatory as PI, and (b) S-149, 

Meteoroid Particle Collector, Dr. Hemenway of Dudley Observatory as 
PI. All three experiments will be mounted on the extendable boom 
designed for T-027. Negotiations were held last week with Martin­
Marietta to cover incorporation of the two scientific experiments and 
also to procure certain items of hardware not previously provided 

for under the contract. The .. <:~~t _~tt_~i~~t~ble to the S-:,073 and S .. - .~~~ ._, 
requirements is on the order of ~o!1e.:}~.al(~~e total o( approxirn<:l.t~!y . 

$1,_ 3M increase to , ~he basic contr-act. Dr. Weinl;>erg and his co-worker 
M;-:' "Mann visited SSL last week in order to advise our project team 
during the negotiations with Martin. A contract for $50K was initiated 
with Dudley Observatory to cover their expenses in support of S-07 3 -
and S-149.V . 



NOTES 06-09-69 HOELZER 

MANAGEMENT AUTOMATED INFORMATION DISPLAY SYSTEM (MAIDS) PRESENTA­
TION AND DEMONSTRATION 

General Electric Company gave a presentation at their Daytona 
Beach facilities on May 22, 1969, to inform NASA Headquarters 
and HSFC Computation Laboratory personnel on the capability of 
MAIDS to meet certain MSFC engineering information storage and 
retrieval requirements. V'"'''' 

MAIDS is a subsystem of a generalized data management system 
using a Cathod Ray Tube and Teletype remote terminal on-line 
to a third generation computer system (GE-635) designed for 
storage, analysis, retrieval and presentation of manage~ent 
data in graphic, numeric, and narrative modes. This system 
was developed by General Electric under contract to NASA Head­
quarters·V 

The presentation included a general description of MAIDS 
including its operation and capabilities. Some ot its project 
management capability was demonstrated utilizing a NASA 
Headquarters cost and schedule data base. v -... ~ ·· 

~pecific capability of MAIDS to meet Quality Laboratory's 
Automated System for Status Information and System Test Planning 
(ASSIST) requirements was demonstrated. Additional capability 
required by the ASSIST application is - presently being added to 
MAIDS and will be domonstrated at MSFC during the third week 
of June 1969. Plans now are underway to put MAIDS on the MSFC 
third generation computer system (UNIVAC 1108) to meet the total 
ASSIST requirements. V 



NOTES 6/9/69 HUBER 

1. ' PRESSURE-FED LAUNCH VEHICLE STUDIES: Rocket Propulsion Laboratory 
(Air " Forc~) has RFP' s out for Ei_d~. __ oIl (a) Jesig-;~'-~~d fa9ri~ation 'of the-
18-faot-diameter, 42-foot-high, HY-140 steel, cylindrical tank to 

"'.J?e used for main tank injection pressurization system testing, and 
(b) ge~ign a,nd delivery of alternate pressurization systems to be 
tested in theI8-·foot-diameter tanks • . _(In addition, RPL 'Hill receive 
six IOO-gallon maraging steel tanks from Hartin this month for use in 
storability . testing.) 

SAlvISO ' has an RFP out f()r bids on a launch vehicle configuration and 
conceptual design study which will enable credible recurring costs to 
be established. ' vr~~ 

2. SPACE STATION DISPl~AY: An exhibition of space station· configurations 
covering a time spa~ ~forty years has been set up in the corridor 
of the tenth floor. vr 

IHfff 



NOT ES 6/9/69 JAMES J3 6!g 
1. AS-sob Stahls: The Flight Readiness Test was cornpleted on Friday; .. 

11.~"lli"~~ 6L. as s~heduled ~ith" ~~~~~Ig~~"f~c_~pt probj"e~);~~ ;~ ·~"urring""~·;;;ith~·~: ·" 
the launch "vehicle ,or spacecraft. V-~ 

I held my i'eadines s reviews with each of the launch vehicle contractors 
last week. " No ~ignificant problems were identified in thes e reviews and 
all indicated they were ' ready to fly. McDonne~l-Douglas has a good , 
explanation of the 45 Hz vibrations inth-;'-~"'~~"o~d burn, correlating thernOlOf 

'-."'"-_ ..... ..--. __ . _ " ,.... . ' _ . • .. - .,. __ . '.'. _.,.t>._ _ __ ~ ~"'f'4fI."""""''''''':' ...... .x;..1/lr< ...... ~:~ • 

... "\~}.~~~li<.?:--.!2-~x;,,!~y,~l)t,}~J~ 'p;'1\ The progress is good on the nE:w LH2 feed duct 
with liners in the bellows. We will attempt to work out a replacement plan 
with KSC this week in order to get the duct in prior to CDDT. ~'""'.~ 

2. ~escheduli:~ of AS-50S Sta.ge Deliveries: In ou~Jul?-e Z. notes we 
indicated that the Apollo Program Office had rescheduled the AS- 50S 

:' s tage deliveri ~s to the end of July or early A~g~~t-be~~us ~ -the"'Apotlo~ 13 
\ .. . .... _,., '. ..... .' . . 
LM was behind schedule. This is now changed an"c1 our launch vehicle " 

-'" stages will b~ delivered as follows: ~;-;::":.~.,~ ... 
~ 

S-IC 
S-Il 
S-IVB 
S-IU 

June 16 
June 30 
June 13 

July 7 ~ 

This change resulted from the decision to deliver the LM on schedule and to 
accomplish the outstanding wo~"";"t'l<sC~th;';~~gT1"" ur{h;;a:tr~;" ' of a' l"a.'rge'" 
Grumman Task Group. V 

3. Targeting Ojbectives for 9c~qger ?-nd November, Apollo Launch g~g.gi!.\~l s,,; .,.~ 

I alerted George Low by TWX last week that their failure to p~ovide the 
subject objectives jeopardizes our ability to furnish the flight tapes to KSC 
per the launch readines s schedule. Our schedule commitment to KSC 
required the target objectives by the follo\ving schedule: 

LV 

507 
508 
507 

MISSION 

G-2 
G-3 
B-1 

LAUNCH 

October 
November 
November 

NEED DATE 

May 13 
June 9 
June 9 

At the current time we are expending a large amount of effort to meet the 
507 G-l September mission. The situation with the October and November 
missions could become critical if MSC doe-s not supply the subject target 
objectives immediately. V 



NOTES 6/9/69 JOHNSON 

, Nothing of significance to report. 



.. NOTES 6/9/69 MOHLERE 

Nothing ·s.peci~l to report. 



I ' 

NOTES 6/9/69 MOORE /J c-f-/cjJ 
1. LRV Navigation: Astrionics Laboratory established the ,need for and purchased a land 

.... navigation sys tem from Aviation Limited of Canada (through Bendix - Ann Arbor) du,-Tng ,­
\)~\ """theperC;J-f965't;; 1966. This se t and some periscopic sextants were subsequently field 

.~; :: tested at MSFC/Astr ionics in a panel truck and furnished to the U.S. Geologicol Survey (USGS) 
\\ at Flagstaff, Arizona, for use in the developmen t of their Lunar Survey Program. Astrionics 

participated at a low leve l as did astronauts Joe Engle and H. H. Schmitt. The system was 
.:gr.,;) then brought- back to MSFC for use in Sc}E-COMP simulations of lunar mobility studies. In mid .. - " 
~ 1968, NASA Hq requested l·hat the system be returned to Flagstaff for. further use. It is stil ~ 

'D/e"t there. USGS has issued a report covering i ts performance. ~<>.~ie,~ i .~~ sou~.ir'o?~~.:! 
I I \! ~ jJythe USGS fe atur ing th)s ,set is also avai lab le for showing at your convenience. V lhis set 

&trrt?r~ ;o~isted -of agyrC;- c~mpass (not appl i cable for I unarwork):lnver-ter;coora!;,c;t~' resoluti on, 

y"~ distance computer, and plotter, J,t operates within an error of 1 % of the distance .traveled. 
Due to the recurrence of inte rest in this subject regarding the_yarious LRV projects/. an RFP 

.,Y!as issue(~yj~.strionics .recently for a system applicable to luna r sc;ent;fi.c surveys. ~esponses 
. should be' received by the end of the month. V "" " 

2. Slush Hyd roge n Instrumentation: Astrionics I&C Division participated with Astronautics 
Laboratory in a presentation May 27 to the OART Chemical Propulsion Office on the status 
of slush hydrogen research at MSFC._ Data and results of tests conducted at the National Bureau 
o(Sta;;dards Cryogenic Lab fo r ou r I&C Division were give'n for_~eJ.a attenuation, gamma_ 
attenuation, capacif'ance, and microwave inteferometry techniques used for measuring hydrogen 

';f~sh density. ' A discussion was given fo r utilization of electromagnetic and ;;'icrowave doppler 
~shifnechniques for measurment of slush flow. OART personnel expressed a desire to continue this 

program but at a somewhat reduced funding level due to budget limitations fo r FY-70. An OART 
representative expressed an opinion that.futu re. pr9grams wi U require transfer of large amounts of 
y!,~pe.tlants in space and that the flow techniques de'~efop~d in this program shou!d be applicable 
~~~e they do ~o~e_qu_ire mo.::in9..p'~.r.t~ thereby ~;:!.:...,!~i~g' ri liabililY for long term mission applicatj~nl 

Future meetings will beheld to discuss 'the joint u tilization of unique MSFC inhouse Slush HydrogerV 
Research Facili ti es .V 

3. Biomedical Experiment M-171: Last week Mr. Ed Michel from MSC, Pr,incipal Investigator 
for Biomedical Experiment M-171, visited MSFC. The bicycle ergometer and electronics were 
demonstr ated 'using varying work loads. He was favorably impressed v:,ith the demonstration. We 
hope to take the breadboard to MSC the 'latter' part of this month. y..-- .--- ---"., -- -. 

4. Advanced Lighweight Solar Cell Modules: Engineering evaluation models of three promising 
designs for advanced I ightweight solar cell modules have been received from TRW under our 
development contract and are now under lunar environment test . These modules, utilizing con­
ventional silicon solar cells, .,,:=e~_!~ minir:nize the weight of the substrate on which the cells are 

...... "2.<?ynted .. One module mounts the cells on a. pretensioned fiberglass lattice (tennis ra cke t),: 
another uses.honeycomb with graphite fi lament/ fibe rglass epoxy face sheets; and the third uses 
a ~apto~ flexible substrate. Power to weight ralios-of up to 14.-:: 18 watts/pound are ir;di~ated 
which compares tq 8-11 watts/pound on current ATM and OWS designs. These figu re s do not 
include deployment/mounting stn;:::-u re weights. Deve lopment problems include excessive cell 
debonding and manufacturing process control which appear to be solvable . . v / 



NOTES 6-9-69 MURPHY 

Nothing of significance to report. . . 



· ' . 
.NOTES 6/9/69 SIEBEL 

Not~ing 'significant to report. 



.NOTES 6/9/69 SPI~ER 

1 .. . AS-506 Launch Mission Rules: Sinc e the AS-506 P£:,R has b een 
cancelled, I would like to luake you aware of two new single manda~ 

~" _ _ _ y> -".~., . ' .. , ••• • ••• - ." _ -' .... .. "_ •• • 

. tory .fo.~ laurich iterns. AS-.5Q6 is the first vehicle to ,carry oper'ational 
...... '.M ",._. -, .- . .. ..... .-._. • ~~ _ _ ~~~ 

f~stru'mcntation on the S-IC and'S-II stages. In this configuration 
-'-es se'n:t~ally -~11 "'{ > 95%) S-IC and S-II stage t~lemetry is transmitted 

over . 0I?-~ , link sm each s~age.. Vie have taken the position that .yve must 
. maintain 'a Ininim1..unmalfunction identification capability, since the 
'-..... ..~ . . 

cause of any major vehicle malfunction would have' to be identified 
quickly and "a~curately. V/This is p erhaps especially true with the 
public attention given this flight. Therefore, it is mandatory for ..,-

., .. "._---".- . . ---- ./ 
launch ~hat the ~~:.!~ li~k AP : 1 a.nd_. ~ : !Lli~~~."_B.:p :.,~ ... b_~ ,.0E.~.x:~!iv~:._\/ 
These and .the LVDC data stream (similar to past flights) are the only ---.. ~~ .. ~ ........ --' 
single mandatory launch vehicle inst::..-umentation items. I have called 

.... . _ ~ _ ....... _.... ..' .' '. ., . w··..· -- -' - _. . . .......... • ~ 

,_ this to the attention of George Hage also to insure this policy is 
recognized prior to the FRR and launch. ~ ...... -,............. - -- ," . -- , 

------- -. .., • ~""''' ''''''''''''''''''''-Q.u~-.; ; :.. ,,:~~ 

2.. MSFC/MSC AAP Operations Agreement: We have prepared, with 
. the Prograrn Office, a proposed scope for an "AAP Op~rat~or~~ Inter_-

.-.-~' -.-
,face Agreelll.eJ?,t" __ to be entered by MSFC and ·MSC. The proposal is 

~" pattern~d after ~>ur present operating agreernent with KSC on Ap91lq. 
~Principai' it~~~ whi'ch ' a-r e to b~ included in the' agreement"are: 12-.?~-_, 
__ ¥~g" i-.l?P,~ts .. ?P e~a ti,?}:~}~ 1.: equJ!~e.~,e:.:~~ ~.!.<?)\:t~KE~~!,~,}.:-~:_d:-::<1:r ~ .",~_e_':' .~l,;,>p~,.. 
Inent; 'how MSFC. will input to MSC's flight operations developlTIent; 

~-~ .... ..,..-.~ ... H- I':"~). ' ''·· ''''-'''''''' -...... :-- _ ..... "' .• • ' .~ •• ~, ~ .•• :..:.. • . _ ••.• ~~., '''.'~ _~'" '~ ·A'-"" , •• _ _ .:., .... ~":.'\.,~ ....... "' '''''- ... _ • ...!: ... ,.. •• • .,... . •• .lo.. • '.' ..... ,.", .. ~.""" '~-;.~. I 

and .the definition of the onsite support toMSC. for both the planning 
and flightph~t's- ~;:'"-V:: ,', ...... _." '" ." ... , ... -' .-. .. 

3.. A TM Flight Control Measurements: Mission Operations, along 
-.- .... t"'-' .... - .... ..... . • • 

with the ApoUo Applications Program Office, Central Systems 
Engineering, Astrionics and the ATM system designers, has bee.n 
closely ~crutinizing the A TM systems measuring .program from Cl:U . .. .. ... .......... , . .,... . ,.,. 

a~_p~~ts - flight contro~, flight evalua~ism and .~~.dliI?-_~>§i. In summary, 
in the 'flight-co~tr'~l area we" achiev~d a .. ~~~~,c_t~on 0LC3:pproximately 
50%. MSC flight operations personnel essentially agreed with our 

"'n~-';; ~easurement program. However, there is . one , discrepancy in 
the inflight power lllanagernent. MSC feels that they need three 
~~di!ional parameters on each of 18 charger batte,ry regulator 
module,S (54 n1.easurements) to adequately perform this function. We ... ,.. -' 

are carefully reviewing their requirement and will n1.eet with them 
again to resolve this disagreement. We' intend to start this week 
with a similar reduction exercise on the OWS and AM. V 



NOTES 6-9-69 Stuhlinger 

N"o submtssion this we e k. 
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\!: i .riD_~!('~ ~ 9~.!! /l of t.ht: P7,069,701 tot,,} I"'l' 1%9 f,t.turn \1 V(!h:i.e:Jt, SUpp(lt'f l'ullds 
I! ;iUt:llOX'i".2(~ for BTl' hiWl' n~)\·" lH· (·n uh1i {;E<tt:::l. P}-;~SAT"J'r; hf;fi hc~ (-~ 11 flll\;i~(:d to \d. tll r 

4-11 • ' ... 

~tl cinn: ~;l!d( j:S ~Si' of the ~>l~(,,~~;2 t:-:innc(:, The' Hl'lclir. -j_ng $1~~)02~ if; rl:-qulYf:t1 lind 
~I \:11) l ie: (Il',Jig('; ted pri~lr «-r 6/:~O/69. 

~ . 

Lee James--- Our contractor seems to turn out more and more sloppy work. It is about time that we call on their higher management.
a—This PVC deficiency should have been detected before shipment to MTF. If we should not have a static firing any more, it would have been detected only at KSC
b—Lee my comment on Constan’s notes.
c—Lee also S-II-8 ______above. Rs



NOTES 6/16/69 BECI~ER 

LUNAR ROVING VEIlICLE 
• 

~~~~1nc~~ - A. m.ecling '.vas he ld at NASA I-Ieadqu cu~tcrs Witt.l rvISC, KSC, and Dellcomm 
011 JLil.1C 6 to· (hs'cuss engincel'jng interface cla i:a for the work stcttem.ent and appcncUccs, 
Dat'a WCl'e to .·be subm i.ttcd by June 16, Thc RPP is scheduled for release on June 23 
and an SED. is cLltreni:J.y be ing formed. Thc Procu:rcmcnt P13.n has bcen submHted to 
l1cadqu9 rtclAS, , The second vC1:sion of the statement of work was di s tributed for 
comments 01) June 13 . Meetings are scheduled faT the first part of this week to pre­
pare a nj'1al draft. , lkadquarters, IvJ"SC, and KSC have been invited. 

Dual r'i.9_~2 - Bendix and Grumman were at NISFC last week to present status and 
recommend a bJ.sclin8 configuration. Materi.,} v:as critique d at the meeting and a 
baseline selected. 'I"bis '.vill be followed \vHh written cUrection to the contractors 
thj s week. Technology efforts currently undcnvay will directly apply to the 2.bove 
manned vehicle procurement. 

SPACE SHUTTLE 

The jOint DOD/NASA summary report was revic\?ed by Dr. lvlueller 8.l1d Se cretary 
I-lan:.ien, and final c1iscrepElncies rcwor].:.:ed at SAl\1S0! Aerospace Corp. Oil JUIlC 9. 
Dr. :tv1J~azck and I participate d in thIs meeting, and the document was sig11ed by 
Mueller fmel Hansen in \Vashington on June 13 after final review. M:SC will pre~ent 
its concept to our people on June 24, and Langley will discuss applic8tion of the 1-1L-1 0 
lifting body to the. Space Shuttle on June 30. 

A meeting was he ld with the AAP office on June 13 to disctlSS the request from IvTathews 
for an assessment of an artifjciaJ. "gil experiment using the second/backup \vorkshop 
with the S-ll as a counterweigbt. (See notes of 6/9.) The J une 11 due d8te was post­
poned by Heeldquartcrs. 111e AAP office is scheduling a meeting aune 19) vlith 
Headquarters (Schnejdc ~r/Culbertson) to better determine the thinking regarding. 
implementation of this experiment. vVe desire to clarify program schedule and 
potential contractuD..l efforts, in addition to engineering requirements, with Hecl.Cl­
quarters before provi.cIlng an I\1SFC position. In' any event, we believe it will require 
several week.s of hl-hollse activity to provide the type of bac!-up to support an fvISFC 
position . It is also p1.8.11ned to clarify this pOint at the June 19 discllssjon. 



NOTES 6/16/69 BELE\\T 

I?C/lf 
EXPEIU11ENT N1508, EVA HARDWARE EVALUATION: A meeting (~ 
'was conducted 6/11/69, at MSC on Exp. M508 Task P .anel. Reps. 
frorn NASA Hq., MSC, N1SFC, Martin/Denver, University of Houston, 
and GE attended. Through the discussion on the task panel it was deter­
Hlined that the experim.ent M17l, M e tabolic Activity, task panel require­
ments could be integrated into the M508 task panel. The Principal 
Investlgators (PI's) for both expel'irnents were at the nleeting. The PI 
for M171 indicated concern that the specific requirenlent for the nleta­
bolic analyzer provided by Ml71 for use on MS08 had not been specifi­
cally requested . The 11SC AAPO, M508 PI and M17l PI will discuss 
this. 

1vlSFC has an action item from the 6/11/69, meeting to look at the 
possibility of nlOunting the M508 task panel in the OWS crew quart ers 
for us e with the Ineta bolic ana ly~ er. 

AAP FLIGHT MEASUREMENTS REDUCTION MEETING: Durjng the 
week MSC and MSFC nlct and discussed the reduction of O"vVS and AM 
flight measuren1.ents. Recomnlendations forthco111ing to Centers' 11gt. 
are: 

1. A 50 percent reduction of flight control measurelnents. 
2. Non-flight control nl.ea sur.elnents, i. e ., engineering evalu­

ation, should not be considered for flight except in those instances \vhere 
the measurenlents are considered essential to accomplishing a primary 
mission objective. 

"HOLDING'! STATUS OF LM-A PROJECT: Grumlnan was asked to 
freeze their manpower level as of 6/12/69, in view of the current AAP 
studies. We have authorized Grumnian to continue on a level of 640 
equivalent men, which consists of 615 which were on board on Friday, 
June 6, plus those \vho were as~igned to the program through th e 12th 
of June, and those to whoni comrnitlnents had been nl.ade. 

INTER-CENTER AGREE11ENT: The KSC inputs to the .Inter-Center 
Agreement have been rec eive d. VIe are n00 working to have the fined 
document ready for joint signature by July I, 1969. 

ATM CONTROL COMPUTER CDR: The ATM Control Computer CDR 
was conducted on 6/10/69. A delta CDR is planned for 8/15/69, to 
cover Failure lv'1ocle Effect Critical Analysis and Quality Test Plan 
Procedures which were not available for this review. 



NOTES 6-16-69 BROWN 

F -1 Engine Reference my nate s af S -12- 69 cancerning apparent 
.early breaking af F-l Engine pyratechnic igniter linkages during 
stati~ t esting af S-IC-9 and 10 at MTF. The discrepapc~es have 

II 
~e ,,-n tr:.:'.:~d t~ fa.e~l.~~~..re9.' whieh allowed a erossfeed 
between the 500 valt firing circuit and the 28 valt link circuit an 
engine positians 2 and 3. The circuits were corrected and 
subsequent igniter tests proved satisfactary . 

J -2 Engine Planning is underway to conduct a S-IVB. LH
Z 

vent valve test at AEDC to canfirm the analysis of 46 Hz asclllations 
experienced an AS-50S. The test will be canducted with a J -2S 
engine and shauld be completed within twa weeks . 

.£<" 1)-b'\ 

~:~ ..... t-_ .... t: .. "" .. ,~.~- ~ 
~ 

I 

Jack Balch—I find it strange that we , all-of-a sudden, detect faulty circuitry errors after we have tested S-IC-4 and S-IC-8 at MYF. How come? B



1/ 

CONSTAN 6-16-69 NOTES 

nOUlin(~ c},ccl:!;; of the (\)',ginf. thn')f::t ChDmbE;)D tim' injl;·; (:tOY1·; d\lli\)~1' P:l[:t 

sHHi.c: r.:h(~cl:c'l.lt (lj \' ~: hi(:le D··IC>lO H:\'(-: ~)0~; ill(d <;~rfl.:: nlltjl'lU from the 
01 nJ sic h lJ m b·r- :I j n i f etc); oj cn ~d 11 C' F'.- t10 (; 6, f'u rt h (:)' i nv [( ~~ t i ~1 n UO)', 1 ;~l \' I{;i-: J. e·:) 
that thc-:. i~ydH}uhc ~.;)'~::t~(m cht<:}; vel\'£;' ~t nl(( #2 fuc:l hHJ,h pr-:~.s:' ur!{ duct 
h u (! e>:(! C: t.: £;). \' e b~j c:J; -0 ow 1 Hd:u 9 (1 j r ~I d Jc:Z1}:i)1 ~1 thH.\\.I(j h I h i.~; 'Vo 1\1 (; 
flC{:lIl't'I\d{:;t.;;:d in the iu?:d inj(~ ctor mnni(cjJd {JfIC: f~ ul:~,sC:!LIEntl.y ol\-Jin(' ,) 

'-)-" "' ) ~ 1(!1 '1 t~l(-' i",':p"" ,,',)- f!J(.J 0-) {{)'c r . ( . - r" lt~inYi~ ;.~' l' \ -"P)-.!' r , u(,l', ").,:, + ro.( '!n{ -"ll-'I')-I;l i i(;.'·· L ... , ....... ' .. #. ~, I J .. ~. \ .. " ........ .' . • . ({. '&' :' L ' " \....;,J . \, \, ..,\.l".1\" • • ) I .... "1. . ... ;-\ _,I l" ".I\,. '", _ il\I, .• '- . _ ~. Jl 
... , ~ ~!"'~~~T.~~"'~_~'1J""~9~ 

C'l th e 1.0>; ryst{")1'1 i::; hi<;:hl)' SUf;' PBCt:(~,-i , . 
to _ Ii "'QII.*""'IiI~t'~~ ... v,~ .• <:-I:"'''·~;-''''''''~'''~..;:r'k ........ ; :,,:.o ~1-'~ ~'~'~ 

Corf('. e li\I (-~ f(:tiC')) i~' 10 re:r .. l(H~( : (~ n\~!llr: r·-CD(:;6 v;'ith SP:HO C'n~:Sn8 r'~(';I:If.lnt 
H ~~ hou1t~ b~i nOl ,::'G: t.hi:1t thiE; i~;' (:l probll?w [d;~' (J::;:ioto ·:~ 0»1)' wH i r HIC: !,to~:8 

in tho horl7.(;r,t,~d prn:itior. {HIC: p-rilY,{~ rili' Hrrlii(: ~~ to cn~J!nc· p.,'J~d'(ion :#1 611'~'. 

10 tho c)rj(!n~0U(;n 0) Hie'. enD£r,C!~ em tho Si' ,;l~iC', 

rcd)urc (in.:Jj)lsi~.: onc: iut~.Jr(( COl'rcr.ti\!C .'1CUC')l w.ill b!) lIrtl<1C by Tho n()~: )nD 

C(lmp:HI~' elf·; SOO)I t-\S r.\~)Sf'ibl(-'. 

;t~ ~t't~,.~ 
.... _ ' ';'_AIil~'"'''''' I 

Lee James—If I am not mistaken this happened also to S-IC-7 at KSC. Is it possible that we have contaminated the LOX system on other stages? How about 506? Rs



· , .. N01'ES 6·-16-69 DOW'NEY 

i. ATM-B PHOTOHELIOGRAPH: 1vlr. Chase of OSSA discussed 
with rne?'") bCl" s of PD an d S& E our inter ests in the developrncnt of 
Caiifo.rni~ Institut e of Technology's Photoheliograph which currently 
is consid6red the m.ost iITlportant instn.unent for a fo11o\'.1 -on solar 
ATM rnis~i'on.. It \ V(lS pointed out tha t Iv1SFC considers the Photo­
'heliog'raph development as a logical, important continuation of our 
invol v,ernent in the ATM Progran1.. W'e are now considering possible 
actions that should be initiated to further the definition of ATM··B. 

2. SPAC~ BIOLOGY SUMMER STUDY: Dr. John Hilchey and Mr. 
Jerry Johnson have been requested by OSSA to participate in the 
Nationa l Acaclen1,y of Sciences I Sp ace Bj ology Surnrne r Study to b e 
held at the Univcrsity of California, Sa.nta Cruz, July 14-19. As 
rnernbcrs of the Executive P anel for technical support their task. 
will be to act as liaison in obtainil1g inforn1.a.tion not available at 
Sa)1ta Cruz and to keep abreast of deve10prncnts during the stud yo 
'V,re are very pleased that MSFC has been asked to provide n1.ore 
than the usual single repres entative . 

3. GULF STR EAM DRIFT MISSION: The Navy' ~ Certification Team 
is now at vr est paln1. Beach to work out the r em.aining certification 
que stions with Gl'llnl.rnan. Sle cp Dlonitoring data fr on1 Mr. Che stc r 
May has been sent to MSC and Dr. De Lucchi has tern1.ed the last run 
excellent and states mat Mr. May has acclin1.atect to the equipment. 
We have not received any changes to the scheduled drifts subn1.itfed 
in last week's Notes. 

4. HIGH ENERGY SATELLITE PROGRAl\;f: Mro Halpern, OSSA, 
m.et with various Office menlbers to review the status of effort on 
the High Energy Satellite Program (forrnerly Super Explorer}o Mr. 
Halpern suggested several types of docurn,entation he wanted us to 
initiate, and als 0 asked for a complete analysis of SR T and facility 
r equir en1.ents for the High Ene rgy A str onomy effort for all four 
potential n1.is sions. 

t 
t 



NOTES 6/16/69 FOSTER ~ 6//~A 
HOUSE PASSAGE OF NASA j\UTHORIZATION BILL - A NASA FY-7 0 Authorizati.on of 
$3.9 66B was passed in the House June 10 by a vote of 328 to 52. In comparison, the 
FY-69 Authorization was passed in the House on May 2 , 1968 by a vote of 262 to 105. 
The Senate Space Committee is expected to report its version of the Authorization 
within the next two" weeks I although no specific date ha s been set. 

Representatives "Teague and Fulton led the defense of the bill , and a larger than usual "-" 
number of representatives spoke in favor of the measure. Some members voiced con-
c ern about the unfairness of Congress setting an overall budget expenditure ceiling, 
and then voting $250. 8M more for space than the President requested . Therewas 
also discussion regarding study of priorities to stress those programs giving most 
promise of earth benefits, but a proposal by Rep. Koch (D-N.Y.) to cut $20SM from 
Apollo and Space Flight Operations was easily defeated , as was Rep. Ryan! s 
(D-N .Y.) amendment to reduce NERVA from $50M to the $36.5M requested by the 
President. 

Passage was helped by the sudden MOL cancellation which eliminated the usual 
charges of program duplication from the debate. DOD Secretary Laird, in testimony 
brfore the Senate Appropriations Committee on the morning of June 10, announced 
the cancellation, although the printed statement prepared for his testimony called 
for continuation of MOL test launches. 
OBLIGATIO NAL STATUS OF .I2\LL lWPROPRV\TED FUNDS l'.S OF Iv~AY 31 AND PROTECTED 
THROUGH ruNE 3D, 1969 - As of May 31, we had initiated $824rv: (93 %) and 
obligated $780M (88%) of the FY-69 $88GM aut110rizcd MSFC for all appropriations . 

MSFC must obligate $106M in June, which is approximat"ely $ 35M gl-eater than 
an ov~rage month of $71M. 1\ r eviow o~ u11 plunnocl (HId in IXOCO.3S procuroment 
actions indicates that we will obligate a1: but about $ 2.5 M· of available R&D funds 
if the current AAP MSFC proposed r eprogTaillming p10:1 is app:-oved by i-Ieadquarters . 
If not ,our unobligated position will more closely approximate $25 M . However , in 
view of Headquarters desire to achieve total obligations, we expect concurrence. 
Assuming concurrence I the overall picture as of June 30 I 1969 should approximate 
the following: 
Appropriation 

AO 
R&D 
C of F 

TOTAL 

Authorized 
11G.4 
768.0 

1.6 
886.0 

(In millions of dollars) 
* f 3% 

Obligations 
11 6 . 4 
765.5 

1.3 
883.2 

Carryover 
o 
2.5 

~ 
2.8* 



I 
NOTES 6/16/69 GEISSLER 

1. §:IVB ViE-ration,:? .. :- 502 Astronauts ' Debriefing : Bob Ryan, of our ;Dynamics 
and Fiisht Mechanics Division t attended the astronauts' debrie fine; at 1vlSC on 
June 5. The oscillations reported on the S-IVB were of a low level type. The 
astronauts said that several reasons were apparent for their sensi ti vity to 
the oscillaUons: (1) The couch holddown 'Was not released prior to the launch; 
this increased the transmissibility from launch vehicle to couch. (2) The 
astronauts are more sensitive to low-level vibrations since the vehicle 
acceleration is low. For example, a 0.1 g oscillation is 1/3 of the total felt 
during S-IVB burn but would be only 1/40 of the total near the end of S-IC 
burn. ( 3) The preconditioning to expect POGO near the end of S-IVB burn had 
them looking for oscillations. There seems to be no need for concern relative 
to the S-1VB oscillations for future flights. The S-IC shutdown transient 
was as predicted. The astronauts were expecting the negative 1/2 g but not 
the oscillating portion of the transient which gave them so~e concern. Future 
astronauts will be briefed on what to expect. 
2. NASA Planetarv Atmospheres Subcommittee: Dr. Leonard L. DeVries, of our 
Aerospace Envir~~~ent Division, was invited by Dr. Robert Fellows, Chairman 
of the NASA Planetary Atmospheres Subcommittee, to attend a meeting of the 
subcommittee at Boulder, Colorado. June 8-11, 1969. T.~is invitation resulted 
from Dr. Stuhlinger's discussions with OSSA management. The agenda for this 
meeting included the recoTnmendation of an Imaging Science Team for the tl;ariner 
Venus-Nercury Flyby Mission s a technical revie'H of proposals for lunar atmospheric 
and planetolo~J ~xperiments to be flown on Apollo 16-20, a tecbnical review 
of proposals for experiments to be flown on the Mariner Venus-l,lercury Flyby 
Mission. a briefing on the Small Astrono~~ Satellite (SAS) Program, and a 
technical evaluation of a proposal for an ultraviolet spectrometer and telescope 
to be flown on the SAS Program. Mnny of the members of the Planetary Atmospheres 
Subcommittee are active experiment'ers 'with ' proposn:ls' :'or the subcoF..:;J.ittee to 
evaluate. Although these members were not permitted to' vote on the technical 
merits of their ~Hn experiments, the advantages of their positions on the sub­
committee were quite obvious . The discussion of proposed experiments to be 
flown on Apollo 16-20 was especially interesting. The re~uest for these 
proposals Went out only a fe,,, months ago. With a scheduled launch date of 
June 1971 for Apollo 16, the latest delivery date of an experiment for that 
flight would be about December 1970. During the discussion of these experiments, 
t here were doubts by representatives of the subcommittee as to whether a 
contract "Could be negotiated and the experiment built and mated to the Apollo 
or CSM flight with that short a lead time. Dr . ' Henry Smith, OSSA Chief 
Scientist who was present for nearly all of the meeting , indicated,that 
t his program would be given a very high priority. Host or the other NASA Centers 
h ave representatives on the Planetary Atmosphere Subco~~ittee . This is a very 
influential subcommittee since one of its functions is to recommend to program 
management the scientific merits of all flight experir.'.ents designated to mee.sure 
planetary atmospheres. t-1inutes of the meetings of the Planetary Atr:lOspheres 
Subcommittee are not usually published until several r.ontr.s subsequent to the 

/1 
meetings • . ~. DeVries woul~p~:~~ed~~.9_R!.~!! ... Z2::1,.... ~~~l~r;§e!~.~~pr . Lucas 
on ~~5 meeting.j!. .. J:,~~.:..such a briefing . It.. ---

. --~-''-'"'''' ,., co6. 
~ '~¥-e-. ';~-t" .. tI"~ I /~;-t~"' .... ' .",;-~~?.....-l!- 1""'. /v, /?'r-;:-:t..~"'l. 

, I '. 'I I · /)' I 
~ ,e..~~,I.:" ( G-""'~d ~~ ~ ,A;-tr.~~ Y s;) ~~ - , 

~ 

Yes, by all means, but wait until Dr. v Braun is back (July 7) and contact Bonnie! Rs



NOTE S 6- 16- 69 GOERNER <~ b;'· , 
1. NUCLEAR POHER SUPI'TJY: Fina l briefing on the l1SFC/ AEC cooper a tive !,~ 
stucly-Z£t-hc reactor-Lh~rmoelectric/spClce station (Rx-TE/SS) has been post­
pOlled from Jtlne 24 to July 8, 1969, because of the absence of some key 
attendees. The AEC is apparently uell pleased ",ith results of the past 
ye·ar' s effo~·t. They are providing FY70 funds to Atomics International (AI) 
for continuing ·support to us on the Rx-TE system. They are also initiating 
a silnilC)r but lo",er l evel effort on a reactor. thermionic pO\-7er system for 
Space Base application. Mr. Price of the AEC \vill spend one or tv70 ueeks 
her e in lat e July or early August to \·70rk out arrangements. The reactor 
thermionic contractors, GE and General Atomics (GA), could begin AEC-funded 
support to us after August. A limited amount of inhouse effort will be 
required to provide proper input data to these contractors. 



NOTES 6-16-69 GRAU 

. -
No - submission this week. 



I 

! NOTES 6/16/69 HAEUSSERMANN . ct;?1' 
Flight Mechanics Status of the Dry Workshap Mission: A Flight Mech~nics Status r?C: 
of the Dry Workshop Mission was pre~ented to CSE by AERO on June 11. Some of 
the items of interest and some potential problem areas are summarized be low: 

I 
I ' 

a. Saturn I B Performance: Estimates of Saturn I B performance were shown 
assuming flight into a 50::> or 350 inclination orbit, with an on-time launch, and no 
allowances for yaw steer ing. The minimum capability exists when the S-IVB stage 
is used to insert the C SM directly into an 81 x 120 n. mi. orbit wi th a 50

0 
inel ina-

, , 
tion. The CSM would then be burned in to a 260 n. mi. orbit for rendezvous. In , I .. ' , 

this case, the Saturn ,IB has the capability of inserting 31.2 K pounds. Lower in-
clinations and/or the luse of the 2-1/2 stage configuration increases, the payload " 
capability to as mud~ as 38.1 K. Some !degradation will be required for yaw steering 
c(Jpabi I i ty to provide i a suitable launch \~i ndow • (To obtain a fi ve-m i nute launch 
wi ndow for the I B lau,nch , approximate Iy 325 pounds of payload ~apabi I i ty is required 
for a 500 launchj onl y 20 pounds required for a 3SO launch.) : . '" 

I ,
: , .. 

. i . 
; 

I b. Pad ,Dwell Time: Due to the Ifact that the Dry Workshop vehicle is flying 
to hi'gher orbital 01 ti fude I the optimum first s'tage boost profi Ie is ·somewhat steeper 

.. than ! those presently ~Iown in the Apollo; Program" This will increase the dwell time 
(tim1 the vehi cle is ip the near proximi tY of the launch site) by approximate Iy 10%" 
This is presently Q.corcern at the Cape ~ue to potential hazards from debris if a 

vehirle destruct should eve~ be necessarr" .' . " . 

. . c. Deorbi t Ve loci ty Requireme~t: In order to deorbit th$ 5-11 stage from an 
, " 01 ti t~de of 260 n". mi !., a .r~ tro~rade ve Ipcity of a~proxin:ate.ly 1 ~O meters/second must 

be e~PIOyed. Thls c~pabd Iiy IS not pre '~8ntly available In the 5-;- 11 stage. I n order to 
prov de deorbit capability for. the S-II stage, a guidance system r ireaction control sysTem 
and eorbit motors w~uld be required. It is estimated that SUCh , system would require 
a W]i9ht of approximately 8500 pounds. i '." I ! : 1 

d. Crew Rec~very: Due to co~s1Taints imposed for rend~ zvous, dockin~1 
dayl[ght launch and 1Clyl ight recovery r :the first 28-day mission rriay likely present 
prob;lems for crew re~overy between 0 and +40 degrees north latitude to obtain a 
dayl~ght recovery. ~egression rate 'for ~Oo inclination is 5.-;0 pelr doy and produces 

a ref,0very compati blF orbi t for 56-day 0 ission, but notlor 28-d~y m.ission; whe(eas 
3f> :s compat'i ble fOfl a recovery for 28 ~nd 56-day missions.) I : '. . , 

. ., I . l ! 



NOTES 6-16-69 HEIMBURG 

1. S-IVB STAGE LH2 FEEDLINE: Hard mount development vibration testing 
of an LH2 feedl ine bellows with I iner has been completed. The bel lows 

. was subjected to vibration levels 6 dB higher than maximum expected flight 
levels for 12 minutes in the transverse and ax ial directions. Strain 
data from these tests indicate that stresses in the I iner weld during al I 
periods of fl ight are wel l below the endurance limit. 
2. TESTING OF S-IVB VENT VALVES AND DUCTS: As a result of the S-IVB-505 
vibrations during fl ight, a test program is being investigated for S-IVB 
Battleship, Testing is feasible at AEDC, however, there is some concern 
for prospects to get "real mean ingful data" since we -have not been able 
to dupl icat c the forward skirt stiffness. AEDC personnel think they can 
complete the first phase by Jun e 26 . however, any loss of hardware would 
delay this for at least one month since there are no spare valves available 

l or scheduled. 
{'( ,114;. . .. (,. 3. F-I ENGINE PERFORMANCE: In support of studies to investigate the 

';- vibrations in the F-I engine thrust, we have discussed the subject of 
~V\·,,''VJ-e' ... I , r. RP-I fuel chemistry with Rocketdyne technical personnel. There is a 
i) ~~ - ,,' f\t:~0' ,..,,~.cons i de r~ .... 9jl..f e>~ eQs.e_J n_ t.h..g ~~.e~.i s5 ry of RP-I as purch ase~ , __ 0..': .t~~. 
7J..~ .' '., • ~s.!...:.f..~~ ,s_t.~~~}_h ~ !....- I9 _J ~ ~_,, ~_~~~!, a I though the- -fue 1st ~ II mee t s the 

,../{fl':'·..( ... (- (. .. ·'h1."d~ t' appllcable speCIfication, Some full scale tests are In progress at 
~ '~ Rocketdyne and analyses are being made on the fuel used to attempt to 

C'( ... ~ ( .".......... C -he-I' d f' d' f f . f B d h d' '[ e Ine any I erence In per ormance. ase on t ese tests an prevIous 
~ -Z'c.j d.!:~> data, we may find it profitable to us to !nvestigate the fuel chemistry 

, I' .1~~ in much more deta i I. Lox eu r i tL h a_s_.b_~~J)--...?b9VYD._~.~~_!..9. _b .ave .. ~_.?_ ~g~ llL~,a~ 
~ 1~f~n~ ... ~ .. effec L_I2..l,!.!~th Ls. • .i. s_ [I1I.tcb_._ea_~_ i~..! < ~o. con t r9 .1... 

-~ ~4 . EXPLOSIVE BONDING OF COMPOSITES PROGRESS: Continuing investigation of 
,~ • explosive bonding, particularly of composites in the Metall ic Ma t e rials 

Branch has attracted the attention of Aviation Week, Mr. Pikeler of 
that pub! ication has taken photographs of the process in action, and we 
expect suitable recognition of this pioneering .effort in that publ ication 
in the near future. 
5. EMPLOYEE TRAINING: Our employee training program has produced the 
following results: Dr. Kenneth E. McCoy received his PhD in Mechanical 
Engineering from Purdue University. Dr, Jerrol W. Littles has completed 
the requirements for the degree, PhD in Mechanical Engineering at the 
University of Texas. Mr. John Key was awarded a Master of Sci ence in 
Engineering from the University of Alabama. Mr. John Admire was awarded 
the degree of PhD by the University of Alabama, June 1,1969. Mr. Ronald 
Young received a Master of Science in Industrial Management from the 
University of Tennessee, June 10, 1969. Mr. Young's thesis subject was 
'~nalysis of Position of In-Line Assistant within a Government Organization." 
Dr. Billy Grant McKinney received his PhD In Mechanical Engineering from 
the University of Alabama, June I, 1969. 

K.H.-- Could this be so significant that it might explain our S-IC’s deficiency in performance?  Rs



NOTES 6-16-69 Heller tI2 ' It 
1. SSL ASTRONOMY ACTIVITY: A summary of SSL's astronomy 
acti'vity will be forwarded on a separate sheet for suggested inclusion 
in the Notes to Dr. Naugle. 

·z. H-ALPHA TELESCOPE: The first good quality H-alpha photos 
.were made this past week from our new Solar Tower. (This tower 
will also house the magnetograph.) Results were obtained using 
both a .Spectrolab hXbrid filter (see attached photo) and a Spectrolab 
Type U filter (0.7 X Fabry-Perot type filter on mica substrate). 
The hybrid filter is a combination of an interference filter (similar 
to the Type U) and a birefringent filter. Photos taken from both filters 
were of good quality. A simple visual comparison of the best prints 
from each of two sets of 35mrn negatives indicates the Type U filter 
gives slightly greater plage signal. This is the start of research on 
hydrogen alpha filters related to A TM and later on for correlation 
with n1.agnetographs of the sun. 

.' 
3. VISIT OF DR~ WEIDNER AND MR. RICHARD TO SSL: An unan-
nounced visit of the Director and Deputy Director of S&E last week 
was greatly appreciated by the members of SSL. Most of the time 
was spent in our experimental labs. Our scientists were very pleased 
with the great interest shown by our "bosses" and were anxious to 
demonstrate their scientific work in support of Apollo and the AAP. 
Our people are very busy in meeting the scientifi~ and technological 
requirements that come along with such projects as AAP J and 
especially ATM. 

4. SUMMER PROFESSORS~ We are very pleased with the summer 
professors who have come in under two programs: 9 under the 
ASEE Faculty Summer Program organized by ASTN (Dr. Head), and 
5 under the regular MSFC summer program. This adds significantly 
to our scientific strength to build up our capability in support of 
Marshall projects. 



NOTES 06-16-69 HOELZER 

SIX DEGREE OF FREEDOM MOTION SIMULATOR: 

The in-plant checkout of the Six Degree of Freedom Motion 
System was completed on June 6, 1969. The system met or 
exceeded specifications in all areas tested. Installation 
in the Computation Laboratory is scheduled to begin ,.Tuly 14, 
1969. 

OPERATIONAL TRAJECTORY FOR AS-S06: 

The Digital PL"ojects Branch of the Computation Laboratory 
has performed the calculations associated with the Operational 
Trajectory for AS-S06. 

Heretofore, these calculations have been performed by the 
Boeing Simulation Center. However, with our development of 
a digital General Operational Vehicle (GOV) simulation system, 
and with the rapidity by which computations can be executed on 
the UNIVAC 1108, we can now perform these calculations in­
house. 

The GOV system is an advancement in the state-of-the-art of 
computer programming. The system utilizes the programming 
concepts available with third generation equipment. 

During years of development, dating back to the 1TRedstoneTT 
days, separate computer programs have evolved for providing 
trajectory simulations of boost to orbit, earth parking orbit, 
and translunar insertion. ~he GOV system contains all of 
these capabilities, but with the computer, rather than man, _ 
making all the necessary connecting linkage. . 

~ 



NOTES 6/16/69 HUBER ~ f;//b 
1. FUTURE PROJl~CT FrL}! STATUS: (Reference Weekly Note dated 6-2,-69 
with your con,ments). Hr. von Tiesenhausen "laS assigned to coordinate 
this film for MSFC. Six available films on future projects produced 
by MSFC contractors and fifteen color photos of models and artwork 
by MSFC '-Jere revieHed here and submitted to da te to the producer 
(A··V Corporation, Mr. Jay Sharp) '-1ho 'vas very pleased 'vith this input. 
First draft of the script is expected by the 14th. The OMSF audio 
visual production officer, Nr. Kenneth Grinun, is a'Y]are of the im­
portance to provide proper coverage for MSFC's contributions to future 
-programs. Past movies (Quarterly Revie\']s, "Year of Fulfillment") 
made under Mr~ Grinun's direction) do not seem to be slanted in any 
particular direction. 

The only possible problem could be whose space base concepts 
will appear, MSFC' s or MSC 1 s. Efforts ",ill be made to sho;v both. 

2. ATLAS/CENTAUR SELECTED FOR INTELSAT: The Titan launch vehicle 
program was dealt ';nother blmv 'Y7hen the Atlas/Centaur launch vehicle 
was selected (based on cost and performance) over the Titan IIIB/ 
Agena for the next series of launches of the INTELSAT (formerly 
COMSAT) satellites o 

fNNf 



NOTES 6/16/69 JAMES 

SATURN 

1. AS-50S S- IVB Second Bum Oscil1ations : As reported last week, the 
45 Hz vibrations durJng the AS-50S S-IVB second burn have b een correlated 
with 1H2 tank venting. A ground t es t program has b een initia ted in an 
attempt to prove this correl a tion prior to the AS-506 launch. On AS-·506 
and future flights, the settings of the two vent valves will be farth er apa rt 
and proba bly only one of the valves will be open. No additiona l fixes 
are currently pla nned . 
2. S- IVB Stage LH2 Pressure Feed Duct: The redesign ed duct wlth li.ners 
in the bellows has be e n ins talled and leak checked on S- IVB- 50 6. Quali­
fication of the new duct is scheduled to be completed prior to AS-506 CDDT. 
3. Procurement Planning for Saturn Vehicle Follow- .on Production: For 
Saturn vehicle follow-on production, current planning ca lls for submission 
of the procurement plan to NASA Headquarters in early July. In an attempt 
to elimina te the need for sepa rate long lead time contracts I we are also 
considedng a plan to complete negotiation of the production contracts 
early in calendar year 1970; however, .this plan needs considera ble atten-· 

i.. J. <-(ltv,", tion before we can commit to it. We had a very worthwhile meeting with 
t I Tom Norris from OSSA launch Vehicle Office, Russ Dunbar, Lev{is Reseurch 

<~/~~'~f Cel;ter Proj,ect M~nager for, Centaur, and some. of his people to discu,ss 

4._ ~ 'I ~~i£§:~.~-e.<i~~1r~f;~~~f~·~;;~;t~_~~\~E5~-:·~k~f~~'~~·~~·r·f~~~·~~t~b~·~ 
I1-v· ........ ""t(t'ov,,~ insight into how Lewis handles the Centaur Project. 

~ .~ ~ 
~/ M.'J, . 

- ~"'~ LRV 

'4 A review of the Statement of Work was held today with members from 
PD I the Source Evaluation Board, Contracts Office I and S& E in attendance. 
A great deal of effort is being expended to have the Statement of Work as 
fn-m as possible by the release date of the RFQ, planned for the week of 
June 23. There are a number of sections which are awaiting inputs from 
MSC I particularly in regards to the LM interface I astronaut interface and 
scientific interface. MSC bas the action as a result of a meeting in 
Washington with Ben Milwitsky last Friday to haNe the se inputs to MSFC 
no later than June 16 for incorporation into the RFQ, In the interim, M SC 
has established a point of contact to work directly with our pe ople in the 
interface definition for the RFQ. A tentative date of July 8 has been 
established for the Bidders Conference at MAF. A task force organ ization 
under the -LRV Project Manager will be utilized pending finali zation of the 
organIzation. This task force will start operating in a centra 1 loca tion 
today. A s a matter of 1nterest, t-,,! SFC has corres ponde d with MSC regard--
1ng questions we'~otiTd -1i}~e'-roa~-k--th'~-"Ap;li~- ll' 'c;~;; -;; 'th~i; '-r"etl~rn ' ""~'~ 
-conc~?n'ing 'th~ experie n--;;~-;n theLUi1ill--s'7{"rlaceas'~appi~b~t-;th8 

_ ___ '-"'O;"._a ..... l1_- ... __ "~ .. .. --- --".-.........----.... ~~- ... ~"~-~~'bM:I..u 

Lunar Roving Vehicle design. . ....-.. 
4. '\. ~ ";;--..-,'" :-~ ... ~;,~.~., ... ~."'".",~~~- ~:_M) J> ,.- J../~ / / S C ~ 

,,;'>(,\-,111.-:-\ "I .-{:", . "~'t\."\"\ V"~ ..... .:... , " ~" --- ... , ., ' .. "" ( 

~ 

L.J-- Can we really learn something from this? Rs



NOTES 6/19/69 JOHNSON 

FY -70 Advanced Systems Development Program (908) - A Planning 
Proposal Submission was made to OMSF on 10 June. Copies have been 
distributed internally for review and comment. This submission will 
serve as a basis for OAR T technical approval of the contemplated work 
and as a basis for final program approval by OMSF. The document 
reflecting the approved program will not be developed until after the 
beginning of the fiscal year. A copy is attached for your information. 
(DIR and S&E-DIR, only). 



NOTES 6/16/69 MOHLERE 

A&M Computer Center. The Center has received from Dr. Morrison 
(j)f Alabama A&M a rather comprehensive progress report cove·ring 
the computer center at A&M. This report shows some significant 
accomplishment both in the conversion of many onerous administrative 
tasks to computer application and in the employment of the center for 
purely educational operations. Currently, for example, a class of 
some 40 is completing the course in basic fundamentals. The center 
would not be pos sible without the diligent efforts and dedicated 
application of Clyde Foster of Comp Lab. In addition to conducting 
courses and designing a curriculum on 4 year basis, Clyde has also 
accomplished some limited recruitment badly needed by the college. 

Wage scales have interferred seriously with the college's efforts. 
It is to be hoped that the Governor's education bill will provide som e 
relief. In the meantime the college has asked that Clyde be extended. 
On the basis that the Computer Science Center would be seriously 
handicapped were he to leave, it has been agreed that he may stay 
for a maximum of 6 months. College authorities have also been 
informed that they must provide from the science /technical faculty 
a candIdate who can become familiar under .the guidance of Clyde 
Foster within the stipulated period. 

ASEE Program. The NASA / American Society of Engineering Education 
Program has been launched and promises to proceed vigorously. There 
are on the design s ide of the program 21 faculty fellows who will operate 
under the guidance of Dr. Vachon of Auburn University and Mr. Herman 
Harnby. On the research side there are 37 members which represents 
the largest program to date. This program is administered by the 
University of Alabama, more specifically Dr. Barfield. The NASA 
representative is Dr. Head. The administrative aspects of the program 
have, in my opinion, been established in excellent fashion. 



NOTES 6/16/69 MOORE ,I? 
v / t//,I 

1. ATM Manual Poi ntj ng Controller (MPC): A concept Design Review for the MPC was (' v 
.helciJune 10 1 1969, m Bendix i leterboro, N.J. The material discussed at the ' review 
consisted of preIJininary design drawings, development test plan, program schedule, 
and the MPC Component Detai I Specification. 

2. ATM: Advanced Release drawings were processed for the manufacture of qual ification 
unitSOT1he ATM Mai n Power, Auxi I iary Power, Transfer I and Control & Display Dis­
tributors. These distributors are being manufactured inhouse, Fully released drawings wi II 
be processed for ATM fl ight units. 

3. AAP Instrumentation & Communication Panel: The AAP I &C Panel met at MSFC on 
June 10 for its first meeting under the new co-chairmanship resulting from S&E reorganization. 
Mr. John Cox of our Systems Division replaces Mr. J. T. Powell as MSFC co-chairman. 
Nineteen agenda items were covered. Significant items included discussions as to whether 
MSC has requirements for real-time central timing for data and/or gas analysis measure-
ments for the orbital assembly. Headquarters reiterated their interest in the AAP teleprinter 
uplink study being performed by MSFC and MSC. These are being worked as action items. 

4. ATM Checkout at KSC: A meeting on ATM checkout was held with the operations 
personnel at KSC. Our present designs and plans were defined and discussed with the 
several KSC organizations present. The more significant topics of interest were the number, 
size, and required environment of the ESE racks. The MSFC vs MSC philosophy on use of 
fuses was discussed. MSC minimizes use of fuses between spacecraft and support equipment. 
Past practice of ASTR and QUAL has been to fuse liberally. It was agreed that MSFC would 
provide the required fuse panels for the Ground Equipment Test Set and for the test connector . 
interface and that KSC fuses would be utilized for the umbilical interface. The areas within 
the Manned Spacecraft Operations Building (MSOB) clean room where the ESE may be located 
and the possible cable routing within these areas were viewed. There appears to be plenty 
of space for the ESE within the MSOB, but rack weight and electrical distance are critical 
constraints at the pad for some of the equi pment. These areas are being worked. 

5. OWS Contract Awards: Contract NAS8-24394, for the design, fabrication, test, and 
delivery of four flight qualified Attitude Control Sun ,Sensor Systems' and seven flight qualified 
Solar Panel Sun Sensor Systems for the Orbital Workshop, was awarded to the Adcole Corp., 
Waltham, Mass., at a cost of $164,599. Contract NAS8-30177, for the design, development, 
test, and deliveryof two prototype and six fI ight units of a Rotary Electromechanical Actuator 
for the Orbital Workshop, was awarded to the Kearfott Products Division of Singer-General 
Prec ision, Inc., Litt Ie Falls J New Jersey, at a cos t of $405,275. Thi s actuator wi II posi tion 
the S-IVB Orbital Workshop Solar Array and will employ a triple redundancy concept for 
all major elec tri cal components. 



NOTES 6/16/69 MURPHY 

Nothing" of significance to report. 



NOTES 6-16-69 SIEBEL 

Lt.!. J./; ,,>\u" 'I J 
. . . -.. ' . S-II: (a) Mr. George Lewis will be le aving the S:-J J. program on 
o ':l" .. ~roxi~2.~e lL J~r:~~~~!!Candl:eT~rn-to 'the Lo-s-Ang"ele's-'-Divis10n. -(b) -
;;;, " ,e.. Messrs. Franklin and Bryan participate d in a review at NR/Tulsa on 

(--.r:q d",~ June 9. This review was concerned with the proposed relocation of 
4..~ I' S-II structural tooling from Tulsa to Seal Beach. We concur with such a move • 
• " ... (\.~...t. 12 • ATM Alignme nt: Following the rece nt OAO tea m's visit to ME ,one 
l~ k :of our planners was at Grumman last week to discuss the work that was 

laccomplished on the OAO relative to startracker alignme nt and to observe 
the optical setup used to align the five startrackers to a 10 arc sec 
tolerance with a primary refere nce. The review with Grumman will serve 
to help us in our efforts to align the ATM experiments and to point out 
potential problem areas that can be resolved prior to the actual alignment 
operation. 
3. ATM Hardware Modification: The ATM cannister section has been 
removed from the Neutral Buoyancy Simulator for modification to the 
sun end work station. A new concept of the translation chute has been 
installed on the mockup along with some of the handrail sections. 
The remaining hardware is be ing insta lled as it becomes available. 
4. Single Crystal Growth: Contract negotiations with Westinghouse 
for the development of the Single Crystal Growth Flight Experiment are 
complete. The contract· has been prepared and .was sent to Westinghouse 
for their signature. They are expecte d to start on the project e arly this 
week. Westinghouse will complete the final report and submH a pre liminary 
copy within 11 weeks. They will deliver one laboratory test module and 
one flight configuration module at the end of 26 weeks. 
5. Alabama Space Science Center: The dummy engines have been 
removed from S-IC-D, and the stage has been loaded, and moved to a 

. holding area in preparation for the June 28 move to the museum. The 
S-IVB and S-II stages will be removed from the S-IC dynamic test stand 
early next week and loaded for moveme nt. We have transported the S-IV 
stage from the river storage area to our shops for modifications. Plans 
to load the S-IB may be delayed due to painting of the stage now being 
accomplished. This will have no effect on the overall schedule. Other 
hardware necessary to this June 28 move is also on schedule. 
6. Payload Shrouds: MDA shroud test cylinders have been assembled 
and shimmed. No decision has been made yet whether or not an additional 
access door should be added. The decision on access doors in the ATM 
shrouds is lagging similarly. 
7. Personnel: Mr. Littlefield from our West Coast field operations is 
being released to NASA Hq. He will work in Mr. Freitag's operation. 
We . will sorely miss Mr. Littlefield's services at MSFC and in the field 
but look forward to his representing MSFC's concerns and opinions at Hq. 

Lee James—I hope this does not hurt us too badly! Rs



NOTES 6/16/69 SPEER ~ (, ( I (.' 
1. Apollo 11 Flight Mission Rule Criteria: In a meeting with MSC 
last week to define AS ~ 506 Flight Mis sion Rule Criteria, MSC 
personnel defined primary AS-506 alternate mission objectives as LM 

. system testing and lunar orbit observation of additional science 
(landing) sites. On this basis, we would attempt S-IVB restart as 
long as we can still achieve an LOI with the LM Descent Propulsion 
System. This permits as much as 400 fps S-IVB velocity deficit at 
cutoff which is substantially more than ever agreed to before. There 
was a very productive interchange between our S&E personnel and 
MSC which should lead to more realistic restart GO-NO GO mission 
rules. We are formalizing the criteria agreed to, which still require 
additional ma.nagement confirmation, and S&E is analyzing the 
specific failure cases affected. 

2. AS-506 Post Flight Data: In working with GSFC we have reached 
agreernent that S -IVB second burn data will be shipped to MSFC 
within less tha.n 48 hours after launch. This. was confirmed during 
last week's Mission Support Review at KSC . .. 

3. Apollo 11 ~imeline: I am planning to publish a condensed 
nominal Tirneline of this entire historical lnis sion shortly beior e 
launch.. Distribution will be made to all ·MSFC employees. 

4. AAP Flight C~mtrol Measur·ements: As previously on the A TM, 
y-Je have closely scrutinized the OWS/ AM measurement programs 
(with the exception of the WACS and SAS); Fllght Control Measure­
ment reductions were approximately 50% on the OWS and 28% on the 
AM. MSC flight operations personnel directly participated in these 

. work sessions and concurred wIth the results. This effort is being 
continued sinc e it will be meaningful for dry workshop configuration. 



NOTES 6-16-69 Stuhlinger 

NASA POSTDOCTORAL RESIDENT RESEARCH ASSOCIATESHIP PROGRAM: 
There are 12 NASA Postdoctoral Resident Research Associates on tenure 
at MSFC at the present time. In contrast to earlier years, we now find 
that we have more applicants than our ceiling will permit us to accommo­
date. MSFC' s ceIling, as well as the ceilings for other NASA Cente rs, 
is set by the amount of funding that NASA Headquarters gives to the 
National Research Council. The National Research Council (NRC), 
which is affiliated with the National Academy of Sciences and the National 
Academy of Engineering, manages this program for NASA. All appli­
cants are evaluated by NRC Evaluation Panels on a quarterly bas is, and 
appointments are made to the applicants who are rated highest. The 
number of appointments which can be offered by NRC is limited by the 
number of dollars from the Office of University Affairs in NASA 
Headquarters. Colonel Mohlere, in cooperation with AD-S, -is nego­
tiating with Headquarters to attempt to increas e the MSFC ceiling for 
the forthcoming year. 
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NOTES 6/23/69 BECKER 

SpACE SHUTTLE TASK TEAM 

The Washington effort of the Space Shuttle Task Team is continuing. The Task Team 
is presently preparing a Technology Program Plan. The effort started on June 18, 
1969, and is to be completed by June 27, 1969, The followjng specific areas will 
be treated and MSFC personnel in Washington supporting this effort are: 
Aerodynamics/Configuration Verification - E, L. Linsley, .S&E-AERO-AD, 
C. M. Akridge, PD-RV; Thermal Protection System - R. R. Fisher, S&E-ASTN-P, 
E. C! McKannan, S&E-ASTN-M, J. A. Forney, S&E-AERO-A; Expendable Tank 
Construction - J. H. Laue, PD-0, S. J. Denton, PD- D; Integrated Electronics 
System - F. Digesu, PD- 0, O. C; Green, PD- 0; Propulsion - J. Thompson, PD- RV, 
R. Brown, PM - E. The plan developed by this group will be forwarded to the OMSF 
and OART Centers, who will be asked to generate in greater detail programs they 
would propose to undertake in accordance with the overall technology plan. It is 
planried to review these plans around July 20, 1969. 

SATURN V WORKSHOP/Bo TASK TEAM 

A meeting was held Thursday, June 19, in Mr. L. Belew's office with NASA Head 
quarters (Mr. Schneider) and Bellcomm personnel to discuss the artificial gravity 
experiment ·concept proposed by Mr. C. Mathews. The general conclusion was that 
the present workshop configuration would probably require extensive modification to 
adapt it for an artificial gravity experiment at the specified study guidelines and 
.biomedicallimits (g = 0.6 g's, R = 150 feet). Both Mr. Schneider and Mr. L. Belew 
agreed that the data as presented was sufficient to satisfy the intent of the NASA 
Headquarters'request. 
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NOTES 6-23- 69 BROWN 

F-l Engine - Reference my notes of 6-9-69 concerning the fuel 
found in the thrusl charnbcr and drain lines of the engine in position 
3 on S-IC- 7. A sin1.ilar condition v/ ab encountered with the engine 

:. 
, I f' 
• 
f 

in position 2 on S - IC-8 when the stage was rotated from lhe horizon­
tal to lhe vertical at I<;:SC. Th e problem centers around the fact 
that the engine control systern is shipped and stored "wet." As a 
result, when the stage is in the horizontal positio.n, fuel collects ( . 
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in the drain system as a result of normal leakage and cycling of 
the valves during checkout. Howeve r, because of the orientation 
of the engines in positions 2 and 3, this leakage can flow back into 
turbopump seal cavi ties. Potenti a l drainage paths -for all engines 
on the stage and re.sulting contamination modes have been evaluated 
and identified. To correct the problem, revised procedures are 
being studied . 

Two other potential contamination problems have occurred 
recently. First, on S-IC-7 a plastic b ag installed over the LOX 
overboard drain line on engine F - 6047 was found to con ta.in hydro­
carbon fluid subsequent to a gimbal actuator seal fa.ilure which 
sprayed fuel on the engine. Extensive analysis of the drain system 
has $hown that the fluid entered the bag externally and no engine 
contamination is present. Second, on S-IC-lO, engine F-6066 
was found to have approximately one-half gallon of fuel in the 
com.bus tion chan1.ber . The fuel "vas deep enough to cover the 
lower rows of the LOX ports. The source was found to be a 
leaking check valve in the gimbal actuator hydraulic filter manifold. 

,'0,-, !h~~~E2~~c::.~~~,_~EgiI?-e ha,s ,been repla~e_d with a sp,are engine . . 
t , 
~ .. 
J, 

, H-l Engine - The Delta Project Manager at Goddard Space Flight 

11 
Center has indicated an interest , in using unallocated H-l Engines 
in the Thor vehicles which are being procured for the Delta Project. 

- 11 Goddard has initiated an effort at Douglas to review an H- 1 Engine I 
Thor vehicles installation study that was made several years ago. 
We have offered Goddard any assistance they may require'_ 

Ed Buckbee
Translation
Bill Brown, I don't like this F-1 engine contamination. Who is to blame, Rocketdyne or Boeing or who? It is not only a dangerous thing because it might be overlooked some time, but it costs us also money. Maybe it is time to call somebody on the carpet. How many H-1 engines are unallocated. Before we give engines away, we should discuss it. Maybe after the MOL and probably TITAN III cancellation more SAT IB's are needed. Rees

Ed Buckbee
Translation
In the meantime, I talked Ed O'Connor who explained the matter to me, so forget it. Rs [Eberhard Rees]
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CONSTAI}J NOTES 6-23-69 
\ . 
1 

Thjrty-se\len ropH~~~e:nt~1)ves of the luncricc"t)) So::;iety for En~drlr!erinu 
~ 

EduC:Mion / NASJ;. Summer l'ac:ulty fellowship Group tou.red ihc Mkhoud 

Assembly }-'oeilHy on v,rCciT)esdny I June 18, 19(;9. It is pl~nTied that B 

sjmHor group will visit thit faeSlit~' on June 2.5, 19G9. 
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NOT£S 6-23-69 DOVfNEY . .. 
' .. " , 

'AsrrHONOMY SU B COMMlTTEE MEETING - I attended a 
'me'cting of OSSA's Astronomy Subcommitt ee in Wasl1ington on 

June 12 and 13. The principal agenda item concerned evaluation 
of. proposals subITliti ed in l' espons c to NASA's solicitation of 

.' P~.op·o·sals £1' om the scientific community for (]) Mercury (Venus 
. flyhy mission and (2) CSM in lunar orbit. The response from the 
sci~ntiJic COmln"LU1ity was rather broad and about forty proposals 
woro · ~ e vi. cw ccl by tho Snbcomnlitte e. In the case of the Mercury/ 
Venus flyby mission J a nlUTIber of scie ntific teams are being 
formed to cstahlis h scientific obj ecti yes and instrumentation 

" rc'quirern~nts ' in various discipline areas. The Mercury/Venus 
mission is proposecl for 1973 to 1975 J but has not yet been 
authorized by Congress. It is included in NASA's FY -70 
budget package. JPL is the responsible Center for tbe project. 
The CSM proposals included a solicitation for experiments 

. for both the pl"eSently scheduled and approved Apollo missions 
and potential future missions. 

,. ' !?~ >~/' 
" 

Dr. Stone of GSFC made a proposal to the Committee reco;nmending 
that the pres ently approved RA E- B (Radio Astr onomy Explorer) be 
placed in orbit ar_olUld tb:~m_o_~:m rather than in earth synchronous 

orbit. ~AE-A ~E:£.~se~tly~ju.~c~ic:mi1}g_i!.:._hi~1: ear.!l~ ~:r.~~t ~~t 
~J)parent~is haITlpe_l"ed by ionospheric effects and othel~ earth 
12oi~.e_. The de;il'ability of a lunal' orbit io~ati~:>n - for RAE-B 
seemed rather evi9,ent, but additional discus s ions will be 
required before any final decisions are made by OSSA and the RAE 
proj ect gl' oup. 

-:1 The Astronomy Subcommittee is a companion committee to the 
Planetary Atmospheres Subcorn.mittee discussed in Dr. Geissler's 

.J Notes of last week. Dr. L. Devries of AERO attended the most 
\ recent meeting of the Planetary Atrnospheres Subcornrnittee. Dr. ' 
: Devries and I will meet this week to "corn.pare notes" on these 

closely related commi'ti:ce activities. 

fA' i 2. GU LF STREAM DRIFT MISSION'. The Ben Franklin is out of the V//Ii" v '-;Ytlvh.i: 
. '} . 
~ /t~~ /I. _ ( wfatther to re~u~ld one °t~ the rn

f 
otNors. . Gr"J:nf.ma~ has Anow answ

l 
erfetd

h 
all 

/ n,--:.....- o · e rernalnlng ques lons or / avy cerh lcahon. . pprova 0 ese 

~ ... p~ ...... ~t.:: 2. answers and a di~e. to 6.00 fe.et ~y t~le Navy will .clear the certification. 
-- -1 ~ . proces s. The MInI-DrIft I111S S lOn 15 now tentahvely 5 cheduled for 

~ . June 24 and the Dr lit miss·ion..,for a start fronl J .uly 7 -14. - . 
. . 

I 

._- .... 

Ed Buckbee
Translation
Bill Lucas, this is interesting. Rs

Ed Buckbee
Translation
Jim Downey, has this now taken place? Rs 6/26



. . ~ . . NOTES 6/23/69' FOSTER 

HQ..USE " ~PPROPRlJ\TIONS COMMITTEE MARK ON FY-70 BUPGj:T -
at 

The House I< b 
Subcommittee on Inde pendent Office s 8 Chairman Evins (D-Tenn.), finalized its 
markup of NASA's FY-70 Appropriation Bill on June 19 at $ 3,696,950,0000 This 
markis. $269M less than th e House Authorization, but only $18. 6M less than 
the Nixon "budget reque st. Comparison of the Nixon budget with Congressional 
actions to d ate is as. follows: 

Nixon Change House Change 
Budget House from Approp. from 
~st A1dth .. Regu~.~t Mark BeQU2§.t 

R&D $3,006.4 $3 / 264.4 $+258.0 $3 , 000.0 $- 6.4 
C of F 58 0 2 58 0 2 -0- 53.2 - 5.0 
R&PM 65O.s:lL 643.t..Z. - 7 2 643 0 7 - 7.2 __ !....L'z!. 

$3,71505 $3,96603 $+250.8 $3,696.9 $-·18.6 

The $5.4M cut in R&D is general rather than specific to line item, and, within 
C of F, a $200,000 High Pressure Gas facility at KSC is the only MSF item 
recommended for deletion by the Committee 0 

The official Committee report is to be issued to the Congress today, and House 
floor action on the Appropriation is scheduled for Tuesday, June 240 The S.enate 

~Space Committee ' s markup of the Authorization Bili is also planned for June 24. 

!:.,ROPOSED APOLLO A"\A/All.DS - Based on Dr 0 Mueller! s original approach of 
allocating and requesting nominees from seven of our top management people, 
including yourself, 114 candidates were proposed for possible Apollo Awards. 
Following the Lake Logan discussions on this subject, determination to use a 
coordinated Center approach, and la.test ground rules from General Bowman, we 
have submitted a listing of 333 candidates o These names may be used for 
different types of awards; however, the initial request was made for the 
"Who's Who in Apollo 11 publication 0 

. BOB PRESENTATION - NASA Headquarters has asked that we make a presentation 
to Don Crabill and his staff (BOB) on the Apollo Cost Study procedures, logic 

~ '-.--...-,_.- ... - ~ .. - - _ ... 
and -com puler -program during the latter part of this week 0 They have also asked 
that the MSFC efforts pert~ining to the low cost Saturn follow-on be discussed. 
We will invite CoL Tier to make the l"atter pre"sentation. . 



NOTES 6/23/69 GEISSLER 

1. ~y.!.rd !Lind Tunnel for M.$..£? We hear that MSC is again urgently 

searching for a small surplus wind tunnel to be installed at Houston 

for preliminary configurat ion work on new projects (space shuttle). 

They strive to obtain the experimental backyard facility that we, 

by lucky fortune, brought with us from our Army days. Evidently, 

the theory of !luse outside facilities" fails for such needs in the 

real "1orld (as ,ve always knew), even for MSC vii th its good connections 

to its parent LaRC. Let us cherish and maintain our asset. 



NOTES 6-23-69 GOERNER 

Nothing ofSign~ficance to Report. 



NOTES 6-23-69 GRAU 

ENGINE PROGRN1: Representatives of this Laboratory recently attended 
a meeting at Rocketdyne in which various low cost engine study pres­
entations were made. Many of the proposals involve significant con­
figuration change s and extreme changes to the way we presently test 
and checkout engines. From a cursory look, the number of design 
changes seem to be excessive for the amount of verification tests 
which could be performe d prior to implementation. Further, net 
savings could be questionable due to the considerable test reveri-

. fication required by such changes. On_~_pr<?p_()sa~ involve9 direc~_ 

II ~hipment of the e_0gin~_s-1 rom Canoga Park to KSC for installation 
b-y t~,=-.!...!:age- con-tractor. This would eliminate much of our test and 
checkout activity, as well as curtail the second E&M significantly · 
~t Canoga Park. Rocketdyne did not discuss the quality control or 
manufacturing areas, but it is understood they will present their 
proposals in these areas at a later date. It would seem that MSFC 
should exercise considerable caution in shaping thet:estand'"ch-e-ck-....----------- -- -~ -"'.----:- ------ - - -- ,---~---- - - -
;>ut requirements _for the low cost programs. IT . 

. . .1 a~ /~ 

I3.:u {'d~/~ ~ 

·1e~~ ;~ /1~~ .-4/,vvr /11-~~ t'"t11~1 .~ 4h/!p/t).c.-~ 

,~ rw£ !( ~ c 'f '0?..,;rp..,>-~- ~ ~ ~J-C~ 

Ed Buckbee
Translation
Bill Brown/Bill Lucas Would this mean that stage assembly is proposed to be done at KSC? What program are they talking about? Rs

Ed Buckbee
Translation
I agree! Rs



NOTES 6/23/69 HAEUSSER:\v~ANN 

Integrated Dry Workshop/AT M Report to Monog8meni" Cou;lci I, July 8: A v/rinen repo,!' 
is being pt"epal"ed this Vlcck whic:: Gefincs l'~,,~ !v\SFC Sai'urn V Dry Vvorkshop concep j­
(i ntegrated ATM, fo:-ward :nounted) and gives re:;ults of trade si-udies anG a i:xc!irninci"y 
d8Sigl1. The s;-atus oT this report and c:ssocioi"ecl activi~ies ",''os presenl-ed by us 1"0 Sil l 
Sc hne ider last week , and the approach and fonnai' was cpproved by hi m ai" thcr t ime . Out 

schedule calls for submission of this repOi"j- i-o CC::Ter lv\anegement on Ju ly 1 i ai- any time 
j-here(lf~ei"1 w~ wUI be prepared to make in_-depi-h p:-esenj"aj"ions as required . Pr~ry we 

C" ace prepar i ng for a presentation to j-he Management Council on,or about July 8. The rc?or~ 
x.r outl ine , whieh parallels the presenraj-ion , is as follows : 

~1;~., .t{A~-1vl~_. ,,~k~(!,- I 
.- - I ntrodudion 
~~ ,,.4vv/~ J/t.;./'/l/"";' ptt....lj,~ II ConfigurGTion Definii"ion 

/tr~~ ~!, ~~~C:). Iii Mission Definition 
.f;f-VCh /vrC...:Y d~ f&,r~ IV Systems Definition 

/. V Verification 
//',1 crt . .-?w c;.".,e,j- v 4Jo /:-.n-v.-C~ VI M . I I . 
€7 j A,f .;1 I oau;e rr:pCCTS 

'!;e,.. • "-"~" • F 4"V:.4"tf../t-, "~'Jo::.~,- VI I ~ . I· J. . ' . • 
\f raci I des Impa CTS 

~~ .f.~?';c:.L" :!~,~/ ot~iiVI fi Summery 

~/'VI.~.~~~. /.2.;, 

/~ ~ /?/ c i'c.. .~r..A!­
.~..;;..~.?~ ~P--~ ~] /4~ 
/~ 1'1 r..: 1'1 . 

The in troduct ion explains the ground ru les and design soals upon which 'i-he study is base d 
and the reasoning behind ;hern , Co nfiguraofron Definil'ion is primarily layout cfcwings with 
supporting words for cl arification 1-0 show launch rc;cility layouts, fli9hO[ cor.figuration and 
o rbital configuration . Mission Definition covers all fiight mechcmics aspects , experiment 
timc li nes l range safety; etc ., 1'0 define the launch and operal-ional phases aT ;"he mission . 
Systems Defi;:i ;"i on incluces descriptions of each major system such as eledi"ical power I 
n·.ermal, mechc.nica! 1 atl"i:-ude contlol, etc, 1 in sufficient detail ;'0 iden;-ify a! I hardwcre 
involved , pcrHculcl"ly modifications ar isi ng from the change: to the new confjguratioil. The 
Ver if ica i"ion seC"i"ion is based on our plans 1"0 ir.:-egrcte the hc:,dware at MS'FC and shoVls 
sc heduled !"Iei"dware flows from manufacture to launch . T i-le two inipacts seci"ions show j-hG 

I d I ,. h . f I d I I 'I r. .1.,. co r.seq uences oy rna u e or c longing rom tne wet to i"y WOi"KSnOp, as we. as on .iaClllrleS 
a r MSFC 1 KSC I MSC and the con~ractors l plants; this incl udes G S:: and tr"cnsportai-ion . 
FinailYI the sur;imory describes aspe c j"s not covered el~ewherel such cs contamination , 
and indicates the firmness of various aspects of the design and schedule as well as dirl~ ctio;ls 

of future acnvii-y. 

Bo;h Mart in and MDAC are heavily i nvolved in support of p:-eparat ion of this repo:-t, 
and the design laboratories have been intimal"e! y involve d throughout j"he study and are 
assistir.g in the report prepcration. 

Ed Buckbee
Translation
Jim Shepherd. There is no time for this during the week of June 30. If it has to be done before MCM the only day would be July 7 with v. Braun there present. Please look into his calendar. Rs

Ed Buckbee
Translation
I think we should have such an MCFC internal meeting before going to the MCM.



, /:? 
t./' ./ NOTES 6-23-69 HEIMBURG <c/ 
~~~. /tv~~ " 1, , S-I I STRESS CORROSION SUSCEPTIBLE MATERIALS: At the request of this t <;1 
J ,- j'lf I, 1'1 laboratory ,Mr. Bi 11 Long of NR/SD has completed a survey and advised us 

J'!4 .... &JVt--C{'lt/ that elimination of ce rtain stress corrosion susceptible materials in 
~~ tA(J S-II-14 and -15 and ill susceptible materials in S-II-16 and subs would 

" , .'// result ina cost savings to the program because of the el imination of 
At: .... ;11--v.t,~v..:.e. J current inspection requirements. 5-11-14 and -15 have no stress corrosion 
/.4 !>tt-"...i,! susceptible materials in the LH2 tank. There are 14 items in the lox 

" , tank. Elim'ination of such materials to the extent that no inspection 
10, fo-;(,,.;(;'/'J.4'''- \ scaffolding WOLJld be requi red would reduce inspection time and costs 
/j~ ~~'~ I COriSider'ablY, plus providing greater confidence in the structure through 
-' 'J .\ the ,el imination of such materials . 

. ~P/4"'ie-' 12. MGSE STORAGE STANDARD: KSC awa rded a cont ract to Ma rt i n Company to 
~/.1.G'!4.A~~ ( study how KSC could reduce operating costs after Apollo 11. The basic 
~~~,wZ~t~' result of the study was to place an LUT in storage, etc. The Martin study 

~I! then became a close parallel to our effort of determining adequate storage 
requi rements. Mr. Poppel (KSC) brought the t~artin people to MSFC June 16 

.f ,,.: 

... ,_ "_ \. } : l ,_ 

to share what had been done to date in hopes that our MGSE Storage Standard 
and the Martin recommendations might be compatible. It was gratifying to 

- ~ee ' how closely the requirements ' were. Martin is making a study of using 
desiccants; we have asked for their results. 
3. DRY WORKSHOP: The vehicle configuration for the dry workshop was 
updated and prints hav e been made available to KSC for thei r impact. 
Prints were also distributed to various MSFC organizations who are looking 
into mounting of the 1 ife support (oxygen/nitrogen) pressure vessels, the 

ATM deployment and the shroud separation system. Further layouts are 
being made to determine the ATM star tracker view and angle restriction with 
the' ATM deployed closer to the MDA during clustering. Layouts are also 
be1ng made to determine the compatibil ity of the configuration with the 
existing platforms in the Verticle Assembly Building (VAB) and the 
Mobile Service Structure. 
4. INTEGRATED EXPERIMENT TASK BOARD: Personnel from this laboratory 
participated in an integrated experiment task board meeting at MSC 
June 11. The meeting was conducted by Apollo Appl ications Program Office 
(AAPO) of MSC with participation by the principle investigators for 
M508, EVA Hardware Evaluation, and for M171, Metabol ic Activity, personnel 
from MSFC and representatives from General Electric and Martin Marietta. 
The result of the meeting was the acceptance of the GE task board for both 
experiments. It was noted that unofficially D020, Alternate Restraints, 
no longer had a valid requirement for a task board as it is being dropped 
due to the cancellation of the MOL program. A new tool kit will have to be 
furnished for operation of the task board. MSFC accepted the action item 
to investigate the feasibil ity and impact of performing M508 in the 
crew quarters. 
5. PERSONNEL: At the Fifth Annual J6int PropUlsion Special ist Conference 
in Colorado Springs,June 9-14, 1969, Mr. Keith Chandler of our Propulsion 
and Thermodynamics Division was elected chairman of the National AIAA 
Liquid Rocket Technical Committee, He wil I assume this responsibil ity 
January I, 1970. 

Ed Buckbee
Translation
Lee James, I am all for elimination of this material, but I doubt the cost savings because the change means new documentation! Rs



NOTES 6-23-69 Heller 

I.. REAL Tl1viE SOLAR MAGNETOGRAPH: We had a two-day review 
of the Real Time S.olar Magnetograph, together with the Principal 
Investigator, Dr. Brueckner of NRL. Discussions were held in SSL 
a.nd COlnp Lab. Dr. Brueckner specifically discussed the status of 
the electronics as a follow-on of his visit to EMR, Inc., Sarasota, 
the NRL contractor for: the SEC tube and corresponding electronics. 
Other aspects are the interface to the 1108 compute r and the software 
for the scientific evaluation and interpretation of the data which 
determine the requirements for data display. 

2. THERMOPHYSICS SPECIALIST CONFERENCE: Members of 
SSL presented three papers at the 4th Thermophysics Specialist 
Conference of the AIAA. This meeting has evolved into an annua.1 
event of the AIAA. The interest for MSFC is especially in the areas 
of the electromagnetic space environment and its effect on thermal 
control coatings and contamination of optical surfaces, and thermal 
radiation properties of the lunar surface and subsurface. 

3. METEOROID PHYSICS: The MSFC Research Achievements 
Review on Meteoroid Physics will be held on June 26 in the Morris 
Auditorium from 9 to 12 a. m. 

4. BALLOON OPERATION: The neutron albedo experiment was 
launched on a balloon in Palestine, Texas, Tuesday, June 17, at 
2:30 a. m. The flight wa~ successfully terminated at 6 p. m., having 
stayed within signal range of the base station at all times. The data 
obtained appeared normal as monitored during the flight. The experi­
mental analysis will be performed later by the Principal Investigator, 
Dr. F. Maienschein of Oak Ridge National Laboratory. Certain 
equipment recovered from the neutron experiment launch is being 
ins talled on the gamrna- ray experiment gondola, for which Dr. Gibbons 
of Oak Ridge National Laboratory is the Principal Investigator. The 
estimated weight of this balloon and experiI?ent is 5000 pounds. The, 
earliest anticipated flight date will be Saturday, June 28. 



NOTES 06-23-69 HOELZER 

APPLICATION OF NASA HEADQUARTERS T MANAGEMENT INFORMATION NET­
WORK EXTENSION (MINE) SYSTEM TO MSFC TEST PLANNING (ASSIST) 
REQUIREMENTS: 

In a continuing search for a generalized data management system 
for MSFCts use ,which allows user-oriented, on-line storing, 
retrieving, and manipulation of engineering data, the Systems 
Analysis Branch of Computation Laboratory has held further 
meetings with Cdmputation Laboratory personnel, A&TS-CP-A 
personnel, and Mr. Tuey, NASA Headquarters. 

After reviewing the Test Planning (ASSIST) requirements and 
the MINE capabilities, it was decided to have the General 
Electric Company demonstrate to MSFC a portion of the MINE 
capability. This is being accomplished by implementing MSFCfs 
Test Planning Application into the MAIDS module of the MINE 
system. 

The success of this implementation will be demonstrated to 
MSFC in late June 1969. Should MSFC be able to adapt the 
MINE system to our needs, substantial savings in software 
costs can be realized. 



1. 1-1SFC 11:ITr.(:~ATr:D PI,t.tI : S0j11e CJGV DnCe i n .Eo::::m;:1.t i on has l,ecn ob-_ ._-----
-tained rcgard iu~ l~f submiss i ons to i~ . Lilly, subsequent to 
the 6-11-69 discussions 0':: th e; 1>.iS:<' " Integra.ted Plan". It is 
understood tha t the budget submi ttal for NSF was $21.577B, 
through FI-75 ' (in lieu of the $17 ;; f ::.gure , discussed previous ly). 
This inc ludc s $19. 61513 for RE~D , and $ 10 96213 rOl- ~\o 0 0 It docs 
not include allowances for program arljus l GCnts or inflation. 
It is -also under~tood that Dr. Mue lle r will send a letter to 
the Centers, requesting further efforts to reduce the $19.6l5B 
R&D cost, without changing program content ( expected to arrive 
at Cente~~ ~arly in week of 6/23/69). 

The FY-71 R&D portion of this su~)mission ($1.838B) included 
$216:1 for the Shuttle , $90l1 for Spaee Station, and $64i1 for 
Dry Work-Shop No o 2. 

It is understood that this submission did not include the 1974 
Dry Horle Shop in Lunar 01:bi t His sic~l. o T i1 ~_ fi deletion ,'JOuld allOlv 
the Space Tug and Saturn VC ( four Stage Saturn V) to slip . to 
late 1975. 



'. ~ . NOTES. 6/23/69 JAMES 
SATURN f? 
1. ' _AS":S'O~Status: Wet CDDT is scheduled to start the night of June 25 t:(.z '7 
with T~O 'scheduled for 8:32 a~m. eDT, July 1. Dry CDDT will be con- / ...... 
ducted on July 2. This schedule may be affected by problems encountered 
with spacec~'aft hypergol loading. Due to these problems the S-IC RP-1 
loading will be accomplished tomorrow instead of today. S-IVB hypergol 
loading ,started this morning. 
2. S- II-9 Static Firing: Static firing of the S-II-9 was successfully 

. accomplis'hed Friday I June 20, for a duration of approximately 350 seconds. 
cl , i :, ' . 3. ST-124M Azimuth Alignment: We are currently evaluating a change 
~~ ~~t~\ . to preclude any appreciable loss of azimuth alignment accuracy in the 
~tY' /f1.-"C./ event theodolite lock is lost after final platform alignment. The current 
:~vC4 system l such as will be used on 506 and the associated mission rule l 

. :L-~t~ could .allow up to O. 5~_.inac~~£.acL ~ith_ .!..?s s_9f)<2c~. The system we plan 
~. to implement on 507 wi.ll maintain an accuracy of approximately 20 arc 
/4vr;t:.. 2r seconds under similar conditions. A m~dified ESE panel is curre~rtli at KSC 
t'~~d- ' ·t;ndergoi~~g-t~st~. An ECP will be processed at conclusion of the test. 
I;,f /J. t. - (:4. Procurement Planning for Saturn Vehicle Follow-on Production: Re fer­
£va~tj.i. I e!1ce your question on my 6/16 notes concerning whether we can really 

' . ~ ~b \learn something from the Centaur Project experience. We haven't obtained 
,{rJ-f j .z,.' any significant new ideas in this area but feel that we can benefit from 
p~ <h I their actual implementation experience of the fixed-price contracts. 
fd .!J t I , ~ 5. S-IVB Static Firing De1etion: We are issuing the necessary contractual 
. It. 6.;~">·1 \ . e-ction to lvIDAC to t erminate the static test operations on S-IVB stages 
cc,tv!',.Vfl1 512 through 515 / 210 and 211. The establishment of a S-IVB stage firing 

• (I~ capability at MSFC will depend on the decision to implenent J -2S or pro-
ceed with the V{et workshop. . 

LRV 
A June 20 review of the LRV Request for Proposal with NASA Hq (Mr. Milwitsky, 
Mr. Stoney and others), KSC, MSC, and MSFC was heIdI in preparation 
for a June 24 LDX conference with Gen. Phillips and the three Centers. 
However, it became clear during the review that the time schedule of the 
contracting phase of this project was so compressed that a less than ade­
quate job on the RFP was being done. The RFP contained too many duplicate 
requir.ements and called for series type tests and work '.",hkh, if implemented I 

...... , 'WOUld 'riot allov; us to meet the delivery requirements. Mr. Stoney was 
asked to discuss cancellation of the LDX With Gen. Phillips and to set UPI 
instead, a "face-to-race" meeting with top management of NASA Hq, and 

,the, three Centers to review the various concerns associated with such a 
tight schedule and the need for "togetherness" on this venture. Another 
working rev1ew of the RFP is planned for the week of June 30. 

Ed Buckbee
Translation
Lee James. Do we really need this high accuracy? If its aligned for 506, why not for 507 and following? Rs



NO'.ILS 6 / 23 / 69 Johnson 

FY69 Advanced- S:lstems tevelomrent Propram ( 908 ) - Hr. reil and 
Hr. SaLU1ders of Q1SF visited S&E-R and the Purchasing Office to deter-­
-mine ~he dollar value of the 908 Purchase Requests that , it no:] appears , 
will not be cbligated before JLU1e 30th . This figure , adjusted as of 
tcday ~ is -approximately $8001(. Of tl)is amount approximately $550K 
\vas originallY designated for LRV . \-Jhen the original allccatim of a 
portion of the 908 mmey was made to LPV , it Has wi til the understand-

- ing that LU10bligated funds en June 15th would be \"i t'ldra'lffi and applied 
to other i tenE in the 908 program. \-1e are presently making plans to 
cbligate the -total $800K of ' 69 funds against our 908 AdvanCEd Systems 
Lev-elopT:'Ent ( fOrTr€rly knoNn as Supportine wveloprrent ) FY70 RTOP Plan . 
TI1e subjects taking priority are : Aero-ThennooynaJ-pj.cs &, Propulsien . 
This late in the fiscal year these mmies ~,]ill have to be obligated 
D'lrough the inter-agen0j i1IPR technique or as add-ens to existing con­
tract~-; or suballotted to other NASA Center-, . \ \~e are proceedine to do 
this on a crash basJ.s . 



NOTES 6/23/69 MOHLERE 

Nothing spec ial to report. 



NOTES 6/23/69 MOORE f2 1/ 
1 2..7 

1. ArM Television Came ra for NRL: Sperry personnel began a three shift operation 
today in a last ditch effor t to mee t our commitme nt to NRL to provide an ATM 
television came ra for use in th e ir flight prototype experime nt by July 14. The TV 
camera is the pacing ite m in the NRL schedule. Delays of approximately two weeks 
were incurred in getting pi e c e par ts through screening 'tests and the three shift operation 
is designe d to make up this d e lay in the final assembly and checkout operation. 

2. Ar M Sola r Array: The air bearing runways for the ATM solar array d~pl?yme n t test 
fixture have been casT with epoxy which has proven to provide an excellent leve l 
surface. The maximum out-oF-level measurements obtained on a plane 50. by 20. feet 
is ± 0.0.2 inches, which is well within tolerances desired. The data from vibration 
and acoustic tests of the ATM solar a rray structural model provides good agreement 
with analysis data as to' natural frequencies experienced. Full scale deployment tests 
using the deployment test fixture are scheduled fo r September 1969 . 

3. ' ATM Fine Sun Sensor: A 56 day test of the wedge drive in the Fine Sun Sensor has 
been started in Astronau t ics laboratory. This drive is mission critical to ATM in that 
it implements offsets (read in increments of i .25 arc seconds) from sun center for pointing 
ATM experiments. Although redundant, the drive life is of concern especially for the 
extended lifetime of up TO eight months for the Dry Workshop configuration . 

4. ATM Status Review: The monthly TWO day'slatus review of ArM was completed 
last week. Many Astrionics milestones are being achieved approximately on schedulei 
however, there are a significant number of mileSTones this calendar year which are 
coming inTO jeopardy and will require special attention. Release of detailed documentation 

13. ~, is overtaxing our Sperry supp~r i' in this area even though we have recently reduced our 
drawing standards radically and have suppiemented our Sperry personnel in this area. 

A,.~ , Receipt of piece pa d s continues as a major contraint to schedules. Each instance is 

J , .h',! being worked appropriately. l~pecial insYan~~l. ~he.r.e .Y~Elndors ..9 re ~ 1] ~t_ a~xi~us J:£..~n:!mi t . 
J'(/I.7 /~ • 10 orders for our perculiar low-volume Riece part needs, may we call upon you for a well 
.;,t~ ~_ placed telephone call o f encouragement TO t hem? - -~--
,1hA~ __ A ' £'a;~~ . .;,... ;L.-i"~.(:' . 
'Y'~ -n"" 5. Savings Bond Drive: During the 1969 Saving Bond Drive, we have been able to increase 

f bo the Laboratory participation by approximately four pef cent. To date our results are: 
New "E" Bond buyers -----,----- 20 
New Bond/Share buyers ----------- 6 
Increased Allotments --------------25 

laboratory participation is now 67 per cent after a fairiy comprehensive campaign. 

6. ArM VHF Transmitter: Conic Corporation of San Diego has submitted their proposal 
to manufadure fen-watt VHF transmitters for ATM which we were nor successful in obtaining 
under prior contrad with Giannini-Voltex. The Conic proposal, currently being technica lly 
evaluated, seems to vindicate as to COS T'S our decision to .aba ndon Giannini-Voltex in def­
erence, to a source more well founded in the RF field . . The Conic schedule is tight but 
appeatsachievable. 

Ed Buckbee
Translation
B.M. Please, do this. It has been proven helpful in the past. Rs



NOTES 6/23/69 MURPHY 

1. NASA-OMSF Safety Survey: The OMSF Survey Team will arrive 
Monday, june 23, 1969. An entrance briefing is scheduled at 1:00 p.m. 
in the Tenth Floor Confe rence Room, Building 4200. 

Suryey act'ivities will be carried out by the Team on June 24 and 25, 
1969. An exit briefing is tentatively scheduled for Wednesday I June 25, 
1969 I at 2.!.GQ p. m. I in the Tenth Floor Conference Room. Notification 
o f the briefing has been sent to the appropriate Directors. 

2. Ben Franklin Certification Progres s: Certification of the Ben Franklin 
by the Navy is progressing satisfactorily. We expect all open items to 
be cleared today I June 23, 1969. With the sign-off of the la st of the 
open items I the NClvy will establish that no unsafe condition is present. 
The Navy participants will be allowed to dive in the test on June 24, 1969. 
The start of the Drift Mission is tentatively set for July 14, 1969. 



NOTES 6-23-69 SIEBEL 

~ 
~" 

1 . Alabama Space Science Center: The preparation of stages for " I 
movement to the museum continues and no problems large enough to 
effect the movement date have arisen. The following actions have 
been taken this week: (a) ! A meeting of Marshall, TVA, City of 
Huntsville I and State of Alabama personnel was held and final 
details of stage movements from Gate 9 to the museum were made. 
(b) A meeting of Marshall, Post Engineer I and Provost Marshall 
personnel was held and all work details assigned to accomplish the 
move from Marshall Center to Gate 9. We now feel that this entire 
operation should go very smoothly if weather conditions are favorable. 

2." Jechnical Evaluation CO!1}mittee - Langley: At the request of 
Langley Research Center, Mr. Fred Beyerle served on a panel to 
evaluate proposals they received on a Planetary Quarantine Analysis 
Program for Viking Project. 



NOTES 6/23/69 SPEER 

1. ,Apollo 11 Flight Mis sion Rules Review: The Apollo 11 Flight 
'Rules w,~re formally 'reviewed with the Mis sion Director (Hage) and 

. Fl,ight Director (Charlesw,orth) by a telecon last Friday. There were 
no launch vehicle problem items. 

, ' , 

' 2. AS-50b TM Link ~ategorization: George Hage has decided that the 
S-IC and S-II PCM links (each carrying more than 95% of their 
respective s 'tage telemetry information) be classified Highly Desirable. 
Although we recommended "Mandatory", I feel this is a legitimate 
management position accepting the risk that we could not identify the . 
cause of a stage malfunction. 

3. Operations Management Meeting: Gen. Stevenson conducted an 
informal exchange of ideas between NASA and DOD (Gen. Jones) on 
6/18 at Patrick AFB on how to reduce ground support to manned 
missions in the future. Since DOD is attempting to unload an ever 
increasing share of their operating cost on NASA, they were pre­
dictably concerned about the outlook. However, no commitments 
were made. 

4. Lunar Site Planning: _This is in answer to the question why we are 
not using lunar landing site # l: (a) recovery would have to be 
performed at night, (b) lunar terrain is' of less interest than site #2, 

. (c) launch recycle relationship from site #2 to site #3 (2 day interval) 
is preferred. It appears unlikely that we- wiIi attempt to land on 
site #1 in any of the follow-on missions presently being planned. 



NOTES 6-23-69 Stuhlinger 

No submission this week. 





NOTES 6/3G/69 MOORE ~ 
1/f' 

ATM DIGITAL COMPUTE'R (ATMDC): A meeting was held June 25 with Mr. Clint Grace 
of IBM I-Iuntsvi lie to examine in detail the causes of a overrun of approximately $IA 
million reported I..>y IBM in June on contract NAS8-20899 for ATM digital computers. 
This contract was negotiated CPI F in January 1969 at a figure of $1,954,999. Sub­
sequently, two contract changes have been processed. One deletes flight software 
from the contract (to be done inhouse by MSFC) and the other was a minor schedule 
change for convenience of all concerned. The net effect of these two changes is a 
contract cost reduction. 

Mr. Grace and hjs people elaborated in detai I upon the reasons for the proiected 
increases which con be categorized in three groups; (lt~ow~~ _supply inadequate out­
put in the MOL 4 IT computer wh i ch is a part of the ATMDC. (MOL reduced the 

- specs; to work around the problem but the work-around is not applicable to ATMDC 
therefore a redesign is required). (2) Large increases in vendor prices for piece parts, 
and (3) underestimates by IBM of the effort necessary to do the job in almost all areas. 
Principal areas are design, which is 90% complete, and manufacturing, ~{hfch has 
just been ini tiated. ' 

Duly impressed with th<; seriousness of the situation, Mr. Grace stated that IBM manage­
ment is not yet satisfied that they have reduced the estimated overrun to its minimum .. 
that they are working all aspects of reducing it, and that he would like until July 22 

i to further work the problem and report his results at that time to MSFC. 

!~epresenl.atives of Purchasing and of Program Management attended the meeti~9 and 
, ~ f" t' ,I are aware 0 tne SltUQ Ion . 

. ~ .,;~ .A9,A,ov- ./C-e!-,:~....- -OV o?_ /"r,,-c--

2-4-4;" ~-t.-

Brooks Moore, as you know cost overruns of that magnitude are a very serious matter. Please, send me some more information on this thru Lee Belews' Office. I will then decide whether I should talk to Art Cooper about it. Are we in the clear or do we also contribute to this overrun? Rs

Brooks Moore I couldn't agree more!! B 7/11



GEORGE .C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE, ALABAMA 

Memorandum 

TO 

SUBJECT 

Dr. E. Rees~ DEP-T 

Director ~ Astrionics Laboratory I 
S&E -ASTR-DIR 

A TM Computer contract cost overrun 

DATE July9~ 1969 

Reference your request for additional information per my weekly notes 
of June 30~ 1969, Enclosure No. 1. 

Overrun was detailed in a presentation made by IBM's Mr. C. Grace 
on June 241 1969~ to representatives of S&E, PM~ and A&TS-PR. 
Enclosure No . 2, extracted from the IBM presentation. indicates the 
magnitude and trend of the projected overrun. Enclosure No. 3 shows 
the original IBM proposal price and final negotiated price, by task. 
Enclosure No. 4 shows a comparison of negotiated values versus the 
'contractor's June 1969 estimated cost at completion; with contractor's 
expenditures to date. All computers are yet to be delivered. Approx­
imately $350K of the overrun can be contributed to increased overhead 
and G&A ' rates. This is no doubt influenced by the MOL cancellation. 
To fully understand the details of the problems encountered by IBM may 
require explanation by the technical COR~ who is available upon request. 

Two contract chaflges haye been implemented to date: 

a. Deletion of flight software, now to be done in-house MSFC. This 
action decreased the contract cost by approximately $66K. 

h. Relaxation of delivery date for vibration dummy to ' permit develop­
ment testing of IBM. This is a no-cost change. 

An action to increase field support by 20 man-months is in process of 
negotiation. This will increase the contract cost by approximately $62K . 

. 
The above changes are the only ones implemented or inferred. IBM 
acknowledges that MSFC actions, contr:actually and / or technical1y~ have 

MSFC - Form. 488 (August 1960) : 



• 
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not contributed to the overrun situation. I am satisfied also that our COR 
has not informally or otherwise contributed to the overrun. We are In 
the clear. 

We have scheduled a presentation by Mr. Grace for August 56 1969, to 
further define and justify a final overrun position on this contract. 

4 Encs: 
As stated 

cc: 
DIR" Mr. J. T. Shepherd ~ 
PM-AA" Mr. L. F. Belew 
S&E-ASTR-BA" Mr. J. Rowell 
S&E-ASTR-C" Mr. J. Swearingen/Mr. H. Garrett 
S&E-P-ATM" Mr. E. Cagle 
A&TS-PR-M" Mr. W. McKinney 
S&E -ASTR-DIR" Record Copy 
S&E-ASTR-Z 
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TASK NO. 

L 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

A TM DIGITAL COMPUTERS 

SUMMARY OF NEGOTIATIONS WITH IBM, FEDERAL SYSTEMS DIVISION 

BASIC CONTRACT 

DESCRIPTION 

Program Management 
Design 
A TMDC Programing 
Fabrication and Assembly 
Development Testing 
Parts and Materials Selection 
Qualification Tests 
Quality 
Reliability 
Spare Parts Study 
Documentation 
Engineering Field Support 
Post Flight E aluations 
Shipping Containers 

Totals -Target Cost 
Target Fee 

Total Target Cost and Target Fee 

PROPOSED 

$ 157,858 
418,488 
185,884 
897,082 

9, 707 
5, 289 

36, 153 
76, 155 
45,805 
None 

119,138 
54, 593 
20, 998 
13, 692 

$2,040,842 
163, 158 (8%) 

$ 2, 204, 000 

AMOUNTS 

NEGOTIATED 

(11/19 thru 22, '68) 
$ 149, 965 

368, 165 
184,433 • 
776, 203 

8,450 
4, 600 

31, 479 
73, 628 
39,839 

6,431 
103,717 
43, 999 
18, 285 

9, 410 

$1,818,604 
136,395 (71/2%) 

$1, 954, 999 

ANALYSIS OF REDUCTIO::-JS 

Burdened Labor 
Purchases, Subcontracts, etc . 
Travel 
G&A, IR&D 
Target Fee 

Total 

ENCLOSURE NO. 3 

$118, 870 
19,823 

2, 576 
80,969 
26, 763 

$249,001 

.. 

DECREASE (INCREASE) 

$ 7,893 
50,323 

1, 451 
120,879 

1, 257 
689 

4, 674 
2, 527 
5, 966 

(6,431) 
15,421 
10, 594 

2, 713 
4, 282 

$ 222, 238 
26, 763 

$ 249, 001 



CURRENT FINANCIAL STATUS AND ESTIMATE TO COMPLETE ATM DIGITAL COMPUTER 

TASK NO. DESCRIPTION ':":'NEGOTIATED ':'CTD DIFF 

(All figures are in thousands ) 

1 Program Management 150 114 198 48 
2 Design 368 688 865 497 .. A TMDC Programing 184 59 135 (49) u • 
4 Fabrication and Assembly 776 447 1402 626 
5 Development Testing 8 32 41 33 
6 Parts and Materials Selection 5 70 109 104 
7 Qualification Tests 31 4 50 19 
8 Quality 74 64 203 129 
9 Reliability 40 35 44 4 

10 Spare Parts Study 6 0 0 (6) 
11 Docum e nta tion 104 36 69 (35) 
12 Engineering Field Support ·44 25 97 53 
13 Post Flight Evaluations 18 0 0 (18) 
14 Shipping Containers 9 3 15 6 

Total Cost 1819 1577 3228 1411 
Target Fee 136 29 131 

Total 1955 1606 3359 

':' Taken from 533 report for period ending June 27, 1969, and is cumulative from cost incurrence 
date of January 7, 1969. 

':":' November 19 through 22, 1968 

CTD (Costs to Date) 
ETC (Estimated to Completion) 
DIFF (Difference) 

ENCLOSURE NO. 4 
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NOTES 6/30/69 BECKER 

SPACE STATION . 
Dr. Graybicl, Di,rector of the Rese<lrch Department, Naval Aerospace Medical'. 
hl stitute , has agreed to provide tl~~injng_~nJ_otating environn~~n~~ for MSFC 
personnel. Approximately ,25 design and s~ste~1s eJ~&..~neer~ will be sche dLlled in 
groups of four or five ~el\~e~n I~W and q ctol?eE. Duxing the second week ,in October, 
Dr ., Grnybicl will visit MSFC to present hi" views on rotating cllvh-omncnts . 

Following discussions last January with representatives from the National Communi-
., cable Disease CCDter (NCDC ), a briefing on the Space Station Program was given at 

the NCDC on June 23. During related disCllsstons, Dr. )<okJ~o, Dil-ector of the 
LabOl-atory Divis ion at NCDC, expressed a des ire' for an exchange of information 
among nationa l experts' in matters related to possihle effects of null gravity on 
pathogens , their pathogenicity , and immullogenicity. He prefers a meeting in the 
Huntsville area in 1a.te August 1969. Such a meeting sponsored by MSFC has been 
discussed with Dr . Vinogracl (Space Medicine ) and Mr . L. G. Goff (Bio-Science 
Programs ) with favorable responses. On the surface, this raDge of aetivi.ties seem 
beyond the . LIS ~Ia'l MSFC role . It rela-tes direc'tJ.y, howeveT, to health and habitation 
of a manned Space Station as well as to the fundamental sciences involved. 

\ 
\ 

. The remaining mernbeTs of the Dual- Mode Lunar Roving Vehicle (DMLRV ) Task 

\ 

Team aTe 's 'upportjng the Manned Vehicle with statement of work inputs, exhibit 
updatE-!g, ' backup data, etc. We are a l so 'establishiDg requfrements to reconsti-
tute the DMLRV Task Team. 

DUAL- MODE LUNAR ROVING VEHICLE 

SHUTTLE TASK FO~CE : O' Keefe Sullivan of th e Program Pla!1ning Office 
was a : 1>; 1:.;3<3 l ast week working w i th Hur.:l l',"andell, who is the ] cader of the 
Spac e Shuttle Task Team Progran-, Plans Group. An effo rt is b e ing made 
t~ de t~'r~-i'ne the difference b etween the dev e l o pment cost of an ILRV 
vehicle which will d e liver 25,000 Ibs of payload versus the c1evelopm.e-nt 
cost of a vehicle which will deliver 50,000 lbs of pa yload. 

Ed Buckbee
Translation
Bill Lucas, I do not understand this. Are we doing here something reasonable? What will we learn from it? What devices does Dr. Graybiel use? Rs 7/4
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NOTES 6/30/69 BELEW 

SYSTEMS ENGINEERING & INTEGRATION CONTRACT EFFORT: 
Meeting were held last week with Martin and MDAC to discuss 
potential irnpact of the dry workshop on their Systems Engineering 
and Integration contracts. Each were given guidelines on the pro­
posed split of this activity and asked to provide a cost" estimate 
bas ed on thes e guideline s . The s e prelimina ry guideline s e s s entially 
established Martin with the responsibility for experiment integration, 
mission-oriented activities , ATM hai'dware, and MDAC responsible 
for hardware-related integration tasks. This results in a transfer of 
SOrIle hardware integration· tasks horn Martin to MDAC. 

We have the estimate from MDAC in hand and expect to recelve 
Martin' s today (6/30/69). 

FY -69 AAP PRQGRAM AUTHOIUTY: It is estimated that all except 
$400,000 of the $169. 4M FY -69 AAP prograln authority will be obli­
gated by today (6i30/69) .. 

AIRLOCK SCOPE OF WORK REASSESSMENT: Discussions were 
held last week with MDAC -ED on elelta changes to the AM work scope 

- resulting fl'orn the impact of changing from I'wet" OWS to I'dry" OWS. 
MDAC-ED presented delta costs to approxilnately 30 items that are 
being considered under the 11 dryl' OWS program. 

1 AM/MDA STATIC TEST: The static test MDA was mated to the 
structural Alvl last week . Approximately one week of struc:;tural set­
up l'emains on th e AM. The new test plan and requirements documen­
~a tion .drafts, which will include the Payload Shroud. ha ve not been 
prepared to date. 

1vlDAC PERSONNEL CHANGES IN WORKSHOP PROGRAM: MDAC 
personne l changes have been made within the Workshop Program, 
Bill Button has been assigned as the Systems Development Director. 
Bob Prentice, who was the Acting Director, will be Bill's Deputy. 
Tony Puglisi has been assigned as De·puty to Saln Yarchin. Habitability 
Support Sys terns (HSS) ha s be en removed from:- the Wo rkshop engineering 
activity and nlade a separate activity. Al Germ.an will be responsible for 
the HSS activity. Hal Meyers will be responsible for all other Workshop 
engineering effort. Al German also has the responsibility to aid the 
Saturn Office, as necessary. in the r .esolution of any Inajor launch per­
turbations affecting the S -IVB stage. 

OWS ENGINEERING MOCKUP: Disa ssembly of the OWS Engineering 
Mockup at MSFC has started in preparation for Habitability Support 
Systems Preliminary Design Review (PDR) presently scheduled for 
August 26. 1969. 



NOTES 6-30 - 69 BHOWN 

F - l ENGJ.NE The static t es t of S-lC-ll at 1v1'1'1" on Thursday, 
Jun e 26, 1 969, was t erminated at appr oxima tely 96 seconds due 
to a fire around eng ine if3 (F-6072). Prelirninary investiga ti ons 
ind.ica t e th at the girnba l hydr aulic supply filter manifold ins talled 
by the stage contractor began to leak at T+35 seconds at th e 
inanifold to s upply duct flange, spraying fu e l over th e engine. 
The fu e l ~as i gni t ed in th e turbin e exhaust area a t T +46 second s 
and spread to envelop th e eng ine until autom.atic cutoff was 
initi a ted at T +96 seconds. Con s id erabl e burning of lines, 

iJ~ a~~ bracke t s , and e l ec tric a l h arnesses were foun d on this engine . 

).,' . )~:":'~ r..£....~ddi ti~,~:' o h~l~~-2 _...£!:l~l~-.2!:ch it~diam ~~. cr_ and the other 
~v'V-:c..-c:~ : .1./8- inch by3?..J.E Ch, \Vj.l.~_~OU1~y~1._~~0 d~K~e r en!:... e?,-~ern~l t.llbes 
.tUv, . , of the thru st chamber of eng ine #5 (1"-6070). The tub es were 
/';"1(1'-&-",-...-1-, I 'i2s_a t~~ -Ef tlib ~;-~ p~-;:t.b~ hi~~c1-lhe he~ t ~-xch;"ng e;-:-- -Oppo~ite ili~s e 

.~~ /I~C;:-~jt .~u be s. and i -"£.§ id e -th~-~~ ci!1.~ 1:' ~~~ , -..!u b e ·s e par a ti O_l~ w.§!- ~ f ~_~ncLo_v eJ~§l n 
c4...40,ru;.".~ , ar ea approxim a tely 14 x ]0 inch es . Engine F-6087 presently 

,;;C.ky'('~;fr.t ; -llo ca t ec1 to S-lC-14 will b e prepared to r epl ace e~gine 1" - 6072, 

".ere,..' r .;t...?f/~and it will probably be n eces sary to rem.ove engine F - 6070 for 
i«:<},;C. . ,reful'bishm.en t. The re n"la inin g engines apparently require only 
,?~ P,; .... . mjnor repa irs, sLlch as electrical connector boots , and these 
v.. ,A.. repa irs can b e accon1.plished in place p ending m.ore d e tailed 
~ '(vI;'-.:r'i1/..'-" ,>r/ . 

'1"i'" , eva luation. 
,/~~~"v</i" -:-
1-. ~'-"'<"I:WJ J -2 ENGINE - Reference my notes of 6-16-69 concerning plans 
.~+"A~ to conduct an S-IVB Stage vent systern test at AEDC to confirm 
• . ~~/. ~t:,.v the analysis of 46 Hz oscillations experienced on AS- 505. All 

cornpo nents required have now b een received and the test is 

schclllL~U9 r July 2, 19 69 . Current plans are to initiate one 
t;~~.~ ,:. ..... ~on period t;" satisfy the v ent system test reqllire'~nents and 

~. A/i . .'..vt to begin a regula r J - 2S engine test imm.ediatcly. 

,.to'V""-V"U~!-

.f~-i.a. /ftu .~-(/ <.. 

~. 

Ed Buckbee
Translation
Bill Brown How can this be explained? Is there evidence that it happened after a draft? Does it look like explosion or implosion? Is there any possibility that the whole damage on tubes is not connected with the fire? Rs

Ed Buckbee
Translation
B.B. What came out of the test? Rs 7/4



NOTES CONSTAN 6/30/69 

Nothing of spe cial significance. 
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NOTES (, - 30-69 DO"lNNEY 

1. lUGl·tl;~N~~:~.~~ SA~-!:~~L~~I'I'~.)-:>~~Q.G~_AM: Thc nalliC, Super E~plol'~r, 
has been c;hangcC1 by OSSA to I-ljgh Energy Satelli~Q_. \Vc havc becn in[onne·d 

/'\..) "-~--.....- '-...- ........... '-. .... 
by OSSA·. tha t D1'. Na ugle c1eflil'cs to rele<tsc an Announccm.cnt of Flight -
Opporhu~itie8 V~FO) to the science cOlnnl\..l11ity about August 1. Dr. Na ugle 
'will require a bricfing on the project prior to release of the .1\1'0. 

, pro Mu.eilcl' h as ·n6t yet 1'cs j)on c1ec1 to Dro Naugle's letter of lvla y 12; 
subj e etj N.l\SA . Pl' ogJ:anl of High Enel'g y Astr ononlY. \Ve under stand that 
Chuck M~ thc\vs h as the action to prepare Dr . Mueller's reply to Dr. N<mgle 
and that 1\'1.1'0 Ivfath cw s will not use thc dr a ft version 01 the reply that we 
had pr epal'c:cl. MSF is ql.lcr ying us on the fcasibHity of putting the survey 
type (early) H.1gh Energy Satellite cxperilnents on a workshop m.is sion, 
e. g. D\,{S ff2, rather than on a spin sta bilized satellite o Snch an appl"oa ch 
is certainJ.y feasiblc. The niost sign5iica.nt cOluplexity (horn. a technical 
standpoint) is to provid'e the nccess a ry ol'ientable pla tfcn'nl. s to p8rD1.it a 
total sky cov(;rage capa bility for survey typ e expCl'in'lents rnol1 nte d on a 

1, . Work.~hop, tha t D'lUst nlajntajll a fL-::ccl orienta tion toward the sun. 
2. ORBITING RESEARCH ~.[. APPLICATIONS LABOH.ATOR Y - SUMlvfER 

YACuLTY- S;{UDY: T};; A-~~)ul'))'j Alab~n';~= 1\1SFC-S-m';;:ner Faculty 

Study (June 9 - August 22, 1969) uncleI' the co - direction of Dr. R. 1. Vachon 
(Auburn Univer sity ) and 1\11'. H. Go H a rnby (PD-1\tlP) is now \vcll established. 
TwentY-O!1C faculty participants (1 5 horn engin8cring disciplines ; 5 from. 
physical" sciences ; and 1 fr orn n'lathematic s ) aJ~ e doing an ind8p cndent study 

~,o f a -H1al1ned orbiting research and applications laboratory with ·emphasis on 
t he ra1:i.ona,le of experirnentso Dr. Vachon did not establish a preconce ived 
y.rol<k 'staterncnt but is requij.'ing the participants to .[~cDe1'2_te sets of 
constra.ints and objcctiv8S. The faculty participants arc encouraged to 
b e c reative in evel'Y consideration , · not to accept prior decisions without 

-~qucstion;' 'and not to prejudge solutions. Per sons horn various or ganizations 
t hroughout the Center have provided orientation to this activity" through 
p resentations and furnishing of l' eports and other data. 
3. G ULF STREAlvl DElFT M1SSION: The Bcn Franklin is presently· at sea 
u ndergoing COIYlpliance dives. A dive to l, 800 feet under Navy auspices has 
b een c ODlpletec1 and all syst'21nS were in conl.pliance except dClTIOnshation 
of fire extmguishers , oxygen brcathing' appar.atns , and calibration of depth/ 
p ressure gages. As a result of this dive, Navy::clearance for NASA personnel 
to d ive i s expected in the ncar future. Two adclitional dives to 600 feet may 
b e -reqllircd for inshurrient calibration purposes , b ut the Navy will probably 
p er luit Ivi"r . Ma y (PD--1/1P ) and/or Mr . Heckman (S&E-ASTN- V) to participate 
in t hese d ives. 

T he }.1ini-Drift is now ~chedulcd for the week o f July 7) and t he Drift 
M ission i s planned to stcu't about 10 c1ay~ later . 



NOTES 6/30/69 FOSTER 

~ 
POSSIBLE ASSIGNlvTENT OF AIR FORCE MOL PROGRAM OFFICERS TO NASA 'f/;f 
Action is in process by Headqu(.llters to request s e lective assignment s to 
NASA of USAF middle grade office r s who are now pe nding reassignment from 
the t erminated MOL Program. M any of these officers had a previous tour of 
duty with Flight Operations at M SC prior to their ass ig11ment to the MOL. 
MSFC requirements ha ve been provided to General Bogart as follows: 

J .. / . c-/v &.~/ ~~'-.:t<-
. ~ ~.{~. (( Program Development 
1. . Science & Engineering 
. ~"p~ ~ Program Management 
~v",,:';'('" 'J .. ;t J.,. Administration' & Technical Servi ces 

~ 

STATUS OF FY- 69 OBLIGATIONS 

6 engineers 
20 enginoers 
15 engineers 
-.! engineer 
:42 

. ! The Fiscal Year 1969 obligation picture is ~encouragir~SI' In the Research 
and Development appropriation we will carryover in the SRT program 
-appr.oximate1y $ 2/500 / 000 to $3 ,000 1000. We expect to be fully obligated 
in the OM SF programs with the Gxc eption of a carryover in the Space 
Sta tion project of $465 ,000 and $190 ,000 in Supporting Development . '(Ye ('I. 

' . . ' 'could :ha ve a small __ ~arryov~r_'in the AAP 'program du e to shuffling of AAP { 
~u~hority ~etween MSFC P!~g~am--office3" - ----. - .~- -'- .--

- We continue to estimate some $t!. 5 mUllon IT 1969 fund availability for 
forward funding FY 1970 effort in the Research and Program Management 
appropriation ~ These funds will be obligated prior .to June 30 / 1969. 

f/ 
-U?~A; ~.A~~ + A/f fl ~'"' fi.di~ /Y J/-' L 

f~ cy~~ /Wi/1 ~d~ ~ .~ ~~I. 
.,4-VJ .~ e;re.C-~~~d b~e ~-'l !--

~ 

Ed Buckbee
Translation
J.F., do we have any feeling how many we would get? Rs

Ed Buckbee
Translation
Jay Foster, are we losing those funds or can they be carried over. I never got a clear answer. What shuffling of AAP authority between MSFC program offices has taken place which prevented us from obligating all funds? Rs



,~. '. 
NOTES 6/30/69 GEISSLER 

Nothing of ~ignificnncc to report. 



NOTES 6-30-69 GOERNER 

SPACE SHUT'TLE TECHNOLOGY PLANNING: Messrs. J. Laue and 
S. Dentoll) .PDo.DO-MJ and Messrs. F.·Digesu and O. Green) PD-DO-E, 
participated in the Space Shuttle Task Group tec'hnology planning activities 
at NASA Headqnaloters. Messrs. Laue and Denton were responsibile for 
the forn'lulation of a technology plan to develop and evaluate low-cost 
expendable tankage for the one -and -one -hal{ -stage shuttle. concept. The 
technology plans are to be subn'litted to the appropriate OMSF and OAR T 
Centers who will be asked to generate) in greater detajl) proposed 
progralns for implementation of the overall technolo g y plan. Major 
points elnphas ized in the technology plan for the expendable tankage 
were the need for construction and test of a full··scale prototype tank for 
evaluation of the fabrication process, and the need for systen'ls trade-off 
analyses to support the design of the prototype tank. In developing a 
schedule for the technology plan) a requirelnent \vas in1posed for obtaining 
conclusive results fron1 the technology work fpr input to the Space Shuttle 
concept con'lparison and selection process which \vould begh1 in the 
second quarter of FY -1971. Although not discussed in the technology plan) 
it was felt t11at the schedule is extremely constraining and may offer no 
alternative but to pursue the LMSC. proposed luethoc1 of fabrication of 
the tanks. 
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NOTES 6- 30-69 GRAU f2 
A.~/,LL 

1. DEVELOPMENT OF NEUTRON RADIOGRAPHY FOR SPACE VEHICLE COMPONENTS, II I 

NAS8-30070: Members of this Laboratory 'vitnessed the first tests of 
t~e Neutron Radiographic Direct Viewing Television System at Zenith 
Ra.dio Corporation and Argonne Nati.onal Laboratories. Tests shmved 
that the high resolution version could resolve. a 0.002 inch hole in 
a penetrameter, at a flux level of 2.0 x 103 neutrons/sq em/second, 
with time exposure of 1/2 minute. Dr. J. Barton, a recognized neutron 
radiography expert, stated that he had never before seen the 0.002 inch 
hole resolved; and that this low flux level had never been successfully 
used for precision imaging before. Performance of the breadboard tests 
exceeded minimum contract performance requirements by a considerable 
margin. The tests are proof that production, high-quality neutron 
radiography with generators and small sources is practical and attract-
ive • 

. 2. PARTICIPATION IN PRESS FORUM,' "NONDESTRUCTIVE TESTING eNDT) AND 
SPACE VEHICLES": Messrs. Neuschaefer and Beal of S&E-QUAL partic­
ipated as panelists in an NDT forum for members of the press in 
New York City on June 18, 1969. NDT applications on the Saturn 
vehicle were covered by Mr. Neuschaefer. M~. Beal presented and 
discussed po~ential NDT applications in the outer space environment. 
Mr. Larson, Chairman of the Board for the American Society for Non-

-- destructive Testing, served as moderator. Approximately 25 memeers 
of the press, representing new$papers, television, engineering jourw 
nala, management publications, and popular periodicals, were present. 
The presentation was well received by those present, and the dis­
cussion period afterward helped clarify any lack of understanding on 
statements made. 

3. INVENTION AWARD: Mr. R. L. Brown, Sr., S&E-QUAL, was presented 
an In'lention Award .June 12, 1969, for his discovery, "Cascaded Solid­
State Image Amplifier Panels." This discovery allows the development 
of imaging systems having combinations of desirable characteristics, 
such as high gain combined with image storage, not previously attain­
able with solid-state devices. 

~. ~ / 4v~ ~ (~~,(~,.,c /~~~ tJl.~ ~ ~ /VZUr ~. 
~ /~ ~ .4~ /J/'Y(?~~A;.-z1-o- ~~/t."" __ ~Ao..- ,,£..e~ ~ 

~.L. fC~ 0-. ~~ .5 -/f. ~ .~ .... /~I fi~ ~fd;'V~t­
~ /k-~':"~4 "t'~ S -it. ~ ~-- {wz-if-~. C..r.4r~ 

. _, kv~~~~~~~~f/I'/~? ~~~/~~.~---
/V' l/~./tVV'k ~f/-p~....r ~ ~..&-. ~.'~ ·fv.:>wCC4~ ~~~ ~",t,"'~) 

r 

Ed Buckbee
Translation
D. Grau, what is the highest resolution on X-rays? Could we with this neutron method even better find critical flaws on this S-II. As you know, we intend later on to eliminate the S-II cryo-proof test. Could we introduce neutron radiography there? How expensive is production equipment when available? Is any particular shielding necessary? Rs



' ... . NOTES 6/30/69 ' HAEUSSERMANN 

NO NOTES THIS WEEK. 



NOTES 6-30-69 HEIMBURG ;,?) 
{I Gj ''1/~. 

I. FUEL EFFECTS ON F-l ENGINE PERFORMANCE: Regarding Dr. Rees' question on 
the possibi I ity of fuel difference accounting for performance variations 
in the S-I~, Rocketdyne does attribute some performance variation to fuel 
di fferences; this was reported by Rocketdyne in the 25th F-l Engine Quarterly 
Revie'w. We simply do not have sufficient quantitative data to properly 
assess the true magnitude of this effect at this time. Tests are underway 
at Edwards Air Force Base involving two different lots of fuel, and we 
expect these tests to give quantitative data regarding the relative 
performance differences of these two lots of fuel. We will report the 
results of this test series as soon as we have the information. 
2. 5··11 INSULATION: $-11-9 successful static firing 'proved; finolly, the 
successful techl,iques for field repair of the cryogenic insulation. This 
is a signiflc,,-r~t step in overcoming the S-II insulation problems which have 
pl agued us since the inception of the spray foam insulation process. 
3. CRYl")GE.NIC ENCdt\EERIN.,G CONFERENCE INSULATION SEMINAR: Charles Wood of 
ou~ Propulsion and Thermod;nam;cs Division was requested to organize and 
conduct a tech~ic31 seminar on high performance insulation for the Cryogenic 
Ehgin~ering Conference held at the University of Cal ifornia at Los Angeles 
On June 16-18, 1969. The seminar was successful, and was highl; beneficial 
to upproximately 125 special ists attending. Government, Industry and 
University personnel formal iy participated in presentations and discussions 
which covered the broad spectrum from calorimeter evaluations through 
complete system appl i cation and testing including meteoroid protection. 
General conclusio~s from the meeting were that technologies are adequately 
advanced for satisfactory appl ication of high performance insulation to 

; I :t;' 1 most non-cryogenic appl ications and for cryogenic' appl ications of modest 
du~ations. A continuing aggressive technology effort is required for 
applications utilizing cryogens for long durations (3 months to a year). 
4. 5-IC-l1 STATIC FIRIN~: A ~ajor fire occurred in engine 3 during static 
firing of 5-IC-ll. An invest igation by personnel from this laboratory, 
assisted by R-QUAL, revealed the r.ause of the fire was the failure of the 
contrac\or work crew to remove some polyurethane packaging material used to 

. ;../ protec t flanges during stage shipping. A check of the same hardware on 
1< , /I.,(J '. S - I C - 6 has bee n i nit i ate d a t K S C . 

I /) '/:.' 5. RICKO'JEf{ P8,ESS CI)~JFj:RENCE: Vice Adm. Hyman G. Rickover has told Congress 
'~0V:~~·, overmanageme.nt is crippling the Pentagon. And he predicted that unle ss it 
~A/t-~ - is ended there \"IiJl be "more Pueblos, more thousands of sheep killed by 
'~' ~.' nerve gas, more airplanes improperly designed, more inefficiency, more 

, cost overruns." 
~~/"~J-' 
~~" . '7~.:-' 11 "We have now reached the stage in the D~fense Department where there are 
~ more and more 'managers' and fewer people left to do the work," Rickover 

IPCIt?" '~l/~ 1 recentl'l told the Joint Comrlittee on Atomic Energy. He stressed what he 
attl.-v.r~ called the need to "go ba(;k to basic principles and real ize that people 
M ccty.,YV'- \Inct systems , will solve our problems." A declassified version of his 
'~'W-"; April 23 testimoil'l was released Sunday night. 

;h-,~ J ~ 

Ed Buckbee
Translation
K.H. I read Rickovers testimony with great enjoyment. His is 100% right, although he is also a manager, so am I and so are you. Rs
[re over-management crippling the Pentagon]



NOTES 6-30-69 Heller 

1.. METEOROID PHYSICS REVIEW: The MSFC Research 
Achieven1ents Review qn M e teoroid Physi~s Research was held on 
June 26. The OAR T p r ogram mana ger, members of othe r NASA 
Centers, universities and industrial research labs wel'e in attendance, 
in 'addition to our own MSFC Clnployees and s upport contra ctors. 
Despite this, the total number of people was regrettably sn1all, 
especially none of the key management people were present. I found 
this review very interesting and exciting. According to an agreement 
with Dr. Johnson, it was conducted more like a session of a 

~--h~ scientific symposiUlTI. Our friends from OART and several outside 
~~~ I , ~isitors congratulated Bob Naumann for such an excellent series of 
0"", (oJ, t3,,;~ I presentations. If you could spare thre~ hours some~ime after 

, '-\ Apollo 11, you might want to have a repeat performance for you and 
~ ~~~~_o~~keyjeople of MSFC. ~hi~£2~~d_a)so h-elp-~; _i~t~od~~e_ 

. ~ '- _ ~ Naumann as the y_h_~f _ <:~ our ~~ysic~ .~nd .. ~strophy~ic_f!_ P_~y'ision ,-
0Q/,.b .tV~-~'-

~f;-V' 12., 2. SUPPORT FOR MANUFACTURlNG-IN-SPACE: Mr. Gary Arnett 
of this laboratory has been assigned to give scientific support to ME 
for their Manufacturing-in-Space effort. Last week he participated 
in the technical evaluation of proposals on "Processes for Space 
Manufacturing." Other participants in this were from ME and ASTN 
Labs. Members of SSL's Space Thermophysics Division are working 
jointly with the ASTN Mate£ials Division on the growth of crystals 
by the use of ASTN' s Czocnralski crystal growing apparatus . . The 
crystals will be evaluated in SSL. Mr. Tom Bannister of this laboratory 
is the alternate COR on ME's crys tal growing experiment for AAP- 2 
which has been contracted to Westinghouse. 

3. SOLAR PHYSICS SUBCOMMITTEE: I received an invitation 
from John Naugle to serve on the Solar Physics Subcommittee for 
the coming year, starting July 1, 1969. 

Ed Buckbee
Translation
Bonnie, put it on vBraun's calendar and let Jane know too. Rs



NOTES 06-30-69 HOELZER 
" 

"Nothing of significance to report. 

"," 



NOTES - HUBER - 6/30/69 

FUTURE PROJECTS FILM: 

A. second production meeting took place at: NASA Headquarters on June 24, 1969, 
""and was attended by Mr, von Tiesenl1ansen, PD-SA -0. 111e first draft of the 
movie script was revj ewccl by OMSF repr"esentatives together with the MSFC 
representative and the producers, Previously, the first draft was reviewed by 
Dr. LtlCas, Mr. Hobbs, and Mr, von Tiesenhausen and \vritten comments had 
been submitted to 11r. Grimm, Audio Visual Director, NASA Headquarters. 
The basic theme of the film, which was essentially hardware oriented, will be 
changed to place major emphas js on the why of earth orbital and lunar programs 
and less emphasis on the hOi~. The controversy about whose spa ce base configu­
ration would be shown was resolved after a rat11er lengthy discussion. Both the 
MSC and the MSFC versions will appear in the movie in a well-balanced way . 

. The r:.esult of the scrjpt change will probably be a four to six week delay of the 
"original scheduled completion date Wl1ich was in early August. Daily contact 
with A-V Corpol'ation, the producer, is being maintained. 

/3p- -j~- / ,/tv-c. CfA-e, '/~'1 ~.~ /l~~~'(' A~ ~~ ~~ . 
V " , 
~~ ...?--l",Av1 ,/~~ ~4k- .~ .~~ /k--e.-- /V--C . 

I 
~_ /~ -,. v . .i3~ "~~'V~~" 4-V7~- te~ V 

,r.... . -' " /" I / f7 / / ~ 

v~-L &~ ~~ ~/~..,-~ ./Y'k('f ?tt-.-;/-~ 6Y"':'~I-i-<' 

~-L~~_ ~ 

Ed Buckbee
Translation
Bill Huber, we are very much interested in this movie. Please, let us know when we can see it. We is: Dr. v. Braun, myself, Gorman, Weidner, Lucas and our whole internal staff and the Staff and Board Meeting. Rs
[Future Projects Film]



NOTES 6/30/69 JAlvfES a 
1'/~ SATURN 

1. AS- 506 Status: Wet CDDT starte d the ni ght of Ju ne 26, one day later 
than projected due to ' problems encountei'ed with spacecraft hypergol 
loading. T-O of the wet CDDT is now scheduled f or 8:32 a.11"1. CDT 
J 'uly 2. Dry CDDT will be conducted on July 3. 

2. S-IC-II Fire: The S-IC- n fire has been traced to a leak on the 
M rcfr"",.e~N o .. 3 engine high pr es s ur e fuel supply line to the ' actuators. Film 
~~-t.~~records show the le ak starting at T+35 seconds and the fire igniting at 
-wc,.c~ /.'~:r ' 1-46 seconds. After automatic cutoff at T+96 seconds, extensive use 
(.'- / 'C/, '[., of firex and purge was required to extinguish the fire and the No.3 
7"V-t7v,1I- 4-1 . ' . . tl .,,-'/ 'f. - engine was extensively damaged. Durin g emergenc y fuel and LOX 

V.U<'" ~ 'V;J'~c.r-I..;,. . '(" .... ,drain, geysering occurred in th e LOX interconnect and No.5 engine 
. .ut..~~ L.., suc: tion line due to the heat input, from the fire. The resulting LOX 
.wq..Yn.-vv<--~vl slugginga~uptured the No. - 2 to No •. ,S engine LOX i nterconnec t line at 
.t4c /t~ ~.aho.ut 'T+.317 5 seconds an.c:l durn.p ed a 'large arrlOu n t of LOX ab~;e the h ea t 
i:/W'l'.(..wyC 'l/Yfvv-shielcl. F.ortunate ly, the LOX did not contribut e to the fire. The fuel 
~~/I'!--"..A':C~leak on. engine No.3 was found to be due to a s h ipp i ng cover being left 
u:,r~~ ~4J.n a flange on the high pressure fuel line when it was in s talled by Boeing I~, 
'" c' /."V1 ,at Michoud. S-IC-G and all other S-IC stages will b e clear ed by a special y. 

• v1 ,/"","'"7"- ' , "-,_, _ Iv. inspection' to insure that n6 other 'shipping covers .have been left in place . 
.) rl J ((fV~ .~. . 

J'a-tt' I '() 6 t..- . 
'1'; ~ "'. '. '. '3 .. '.-;..~ ~ lC:;:;",d: l Pres sur e Volume Corn pens ation (PVC) Duct Malfunction: 

12:, Faitur~.~nalysis of the PVC .d.ucLwhich -malfunctioned during the prestatic 
checkout at MTF during the week of June 9,indicates the problem was 

~ass.ocia.te~d with deformed struts in the PVC. Arrowhead did sonle repair 
work on the struts of this PVC after pressure and g~mbal tests. The only 
component" testing pedon-ned after the repair was ~. pressure test. Because 
of the repa ir work, the struts becarne d eforrrled and created an internal 
interference, thus the problem at MTF. Plans are to rework this PVC and 
return to operational use. We db not have any ducts on any other stages 

which have a similar repair. 

LRV 

:A June-: 27t-h teleconference -involving NASA Headquarters (Dr. Mueller 
and General Phillips), MSFC, KSC, and MSC reviewed the status of the 
RFP for ::the LR V. The, extremely tight contracting schedules and critical: 

I 
I 
I 

LM/LR V interfac es were recognized as areas which will require clos e t 

monitoring; however, a go-ahead was given to proceed toward a July 3 I 
releas e date for the RFP. \ 

.... ~ I 6 /t-?V.~ ~, ~~ p~ ~- ~l-.r /h/~ /~~ -I~//uyt, / 
$v.-- ~'''''''''''A~ l/!'~ ~~-<~7~)')~ "~~ ~-~ vV 

t-. ~?''/ r. -. / I" 
1~ . ~.-/-'t,~ .... -.r;,- C7----~~~ ~ «/I ..,v~ ~/ /n.-4,;- .?J?"~ I M~~ Pf-~~ /;:2: ..... ''; 
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Ed Buckbee
Translation
Lee James. After S-IC-II is refurbished again, could we assess how good it is? What especially can we do to assure us that we can entrust astronauts to it? Would it be as good as 505 and hopefully 506? Rs

Ed Buckbee
Translation
Lee, I would very much like to know what this fire costs--it must be many millions-- the Government [the Taxpayers]. I would appreciate to get a good breakdown of everything such as time lost, new engines, repeat of static test, etc. Rs



NOTES 6/30/69 JOHNSON 

Reprogramming of FY -69 Supporting Developme nt Funds - As a result of 
a review of outstanding purchase requests which were unlikely to result 
in obligations prior to 1 July, Headquarters withdrew $539k of FY -69 
funds in the 908-20 (Lunar) account. However" we were able to recover 
$ 500k of the withdrawn funds through reprograrruning into the 908 -10 
(Orbital) account to cover Aerodynamics Research originally planned for 
FY -70 in support of the Shuttle. These funds are being used to secure 
Wind Tunnel support at other government facilities and can be obligated 
this fiscal year. ' 

6 

:rhe $539k withdrawn will be reinstated in the FY -70 Program. 

Research Achievements Review - The eighth Research Achievelnents 
Review of. the third series was held on June 26 in Morris Auditorium. 

' The 'pr 'esentations reviewed the Meteoroid Physics Research at MSFC. 1 

Space Sciences Laboratory and Astronautics Laboratory participated. 
It was an exceptionally well done and well received review. 

'Revision of Galactic X-Ray Mapping Experim"ent - At the last lneeting of 
the MSFEB~ a proposal to' revise and update Dr. Kraushaar's Galactic 
X-Ray Mapping ' Experiment was rejected because of the cost involved -;... 
$400k,' At the request of OSSA, Dr. ' Kraushaar has revised the revision 

e . in an, attempt to reduce the cost to' about half that figure. The less 
,." expensive -version of the equiplnertt does not give quite the results which 

the lnore--eornplete equipment .would .have given, but still seems to be a 
~scientifically meaningful experilTIent. It is, therefore J being reproposed 

for MSFEB consideration. 



NOTES 6/30/69 MOHLERE 

Nothing of special significance. 



NOTES 6/ 3G/ 69 MOO RE ;1 
1(f 

ATM DIGITAL COMPUTER (ATMDC): A meeting was held June 25 with Mr. Clint Grace 
~f IBM Huntsville to examine in detail the causes of a ove rrun of approximately $1.4 
million reporte d by IBM in June on con tract NAS8-20899 for ATM digital computers. 
Th'is contract was negotiate d CPI F in January 1969 at a figure of $1,954,999. Sub­
sequently, two contract cha nges have been processed. One deletes flight software 
from the contract (to be done inhouse by MSFC) and the other was a minor schedule 
change for convenie nce of all conce rned. The net effect of these two changes is a 
contract cost reduction, 

Mr, Grace and h is people elaborated in detai I upon the reasons for the projected 
increases which can be categorized in three groups: (1) Power supply inadequate out­
put in the MOL 4 IT compute r which is a part of the ATMDC. (MOL reduced the 
specs; to ,work around the problem but the work-around is not applicable to ATMDC 
ther¢fore a redesign is required), (2) Large increases in vendor prices f~r _ piec~paJts, 
and (3) underestimates by I BM of the effort necessary to do the job in almost all areas. 
Principal areas are design, which is 90% complete, and manufacturing, which has 
just been initiated, ' ' 

Duly impressed wi th the seriousness of the si tuation, Mr. Grace stated that I BM manage­
ment is not yet satisfied that they have -reduced the estimated overrun to its minimum, 
that they are working all aspects of reducing it; and that he would like until July 22 
to further work the problem and report his results at that time to MSFC. 

Representatives of Purchasing and of Program Management attended the meeting and 

.1 are aware of the situation. 

~ ~. C~ .1J""~ ~ ~ ~ of- Ae-.vC ~V4<A'r~_ 
. / Q 
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Ed Buckbee
Translation
Brooks Moore, as you know cost overruns of that magnitude are a very serious matter. Please, send me some more information on this thru Lee Belews' Office. I will then decide whether I should talk to Art Cooper about it. Are we in the clear or do we also contribute to this overrun? Rs



NOTE S 6/30/69 1\1 URPHY 
" , .. 

S-·IC.-ll Sta ti-c. Firir~.&Jl:..<:= ide nt: The S-IC-11 static firing incide l.t \vhicll 12 
occurred at 11TF on June 26; 1969, was iJllmediately investiga ted by a 
group of M,SFC p e r s on'nel h eaded up by Mr. Karl HcilTIburg. We h a d a '1;1 
l-epresent.a t ive on ibis te a n1. An MSF C Board of Investigation has now 
been appointed with Dan Driscoll as Chainnan. The Board will provide 
you a sun1rrlary of tbe findings and reconnnendations to send to OM'SF' 
and NASA Headqua rters. They will need tin1c to verify the current early 
conclusions of Boei.ng , MTF and MSFC people. Iv1"ost jmporta nt, of 
course, is to -insur e no immediate impact on the Apol~o 11 flight and then 
to prevent similar future occurrences. 

NASA-OMSF Safety Survey: As scheduled, the OMSF Safety Survey was 
concluded on Wednesday, June 25, 1969, with an Exit Briefing pl'esented 
to Mr. Neubert. 

The TeaIl1 was ilnpressed with the gr~atly increased safety awareness 
and activity at MSFC; in fact, Jerry Lederer gave us an "A grade" in 
cornpa rison to other NASA Centers. They had some recommendations 
that we can correct at an early time. Tean1 members were concerned 
that AAP systenis safety implen'lentation keep pace with the development 
of the AAP Prograrn. The Team will forward their report in the near 
future. 



NOTES 6-30-69 SIEBEL 

1. - Alabama Spa ce Scie nce Center: All S-1 and Saturn V stages were 
moved to the museum on Saturday I June 28 . The move went without 
a hitch. The Post Engine ers I the TVA , the City of Huntsville I the 
Huntsville -Police I and the Alabama Highway Patrol all cooperated 
very willingly and competently (as did the weather! ) • 

2. S-II.-9 Insula tion De bonding: After cryogenic proof pressure test , 
it was found that several rails (Hot Spot Protection System) surrounding 
the feed lines (FL) were debonded. All rails surrounding FL #3 and #5 
were removed and replaced using the normally spec Hied Lefkoweld 109 
adhesive system. Particular care was taken to maintain a bond line 
thicknes s les s than 0.015 -inch. Thicker bond lines had been found 
on the debonded rails. After static firing I removal and inspection of 
section of the replaced rails revealed Lefkoweld bond line thicknes S8S 

, of .from 0.009 to o. 014-inch and a hammer and plastic chisel were 
jt..;.~ .~ -required to remove the sections ofrai!. The rails bonded with 7343 

.~ . 1,(r-<y ,adhesive were inspected and likewise re quired a hammer and chisel . 
? ~ k for r~moval of the rails. The problem of rail debonding appears to be 
,(}VVV; .'0 ~solved by careful application of the adhesive during the rail bonding. 
,M/v-t ~."d- Numerous debonds \N2; re encountered between the cork cover sheet and 
,~~ I .ili~ f~. '[his Probl;~s~_cj -'yet _b_~~n -re~ol'y-e-d ; ~ut is _ being .~orked~" 
~ ~ 

ft;~ . 3 .. .-ATM Radiators and Cold Plates: Both the above thermal control 
. ' comp0t}ents are made up of elaborately machined elements joined by 1 

., resi.-stance seam welding. After an extensive development program 
we have established the criteria for the seam welds. One of the 

._ ~' .... criteria is tha.t the welds have to be completed within about 72 hours 
?L 0,, :-/ . of cleaning the parts. We have only one machine on which these parts , ~t~< 
___ can be welded. We have obtained another welder from" surplus" but 
W~fo-t<.- have been unable to get the funds to refurbish it. The existing machine 
.L Cr ,-:t~ broke down during welding last week. This has led to the scrapping of 

expensive parts ($1800). Such delays not only cost money and labor 
k ~ but may even have severe impacts on an already tight ATM schedule • 

. ~ 4'~ We consider it necessary to have available t\,'10 machines on which 
h..J>L. . '-1 ~ .-.sw:;h..,critical parts can be made -- particularly when the cost of a spare 'J} <v 1. : r---/i -\ machine is relatively low ($30, 000). 

4. Safety Review: The NASA OMSF Safety Team performed a review 
of the Laboratory on June 24 and 25. Several minor areas with regard 
to safety were noted in the preliminary debriefing held Wednesday 
afternoon. The overall housekeeping of the Manufacturing Engineering 
Laboratory complex was noted as good. 

Ed Buckbee
Translation
Karl Heimburg. We obviously have not solved all the problem! Rs
[re S-II-9 insulation debonding]

Ed Buckbee
Translation
H. Weidner What can be done to solve this money problem? Rs



\ ....... .l. 

NOTES 6/30/69 SPEER 

MSFC Input to AAP Flight Operations: The degree and mode of 
"formal MSFC engineering inputs to AAP Flight Operations is still 
a fundamental unres 01 ved question, which has considerc.ble 
significance also for future programs. The basic is sue is main­
tenance of the "cradle -to-grave l' hardware responsibility which 
has always been an essential factor .in the MSFC design, develop­
rnent, and integration capabilities. This responsibility requires 
an appropl'iate recognized MSFC role in analyzing in-flight 
system operations and establishing system operating limits and 
proc edures , similar to our input and cognizance in KSC launch 
operations. It also requires the commitment of appropriate MSFC 
engineering resources to this area. I believe MSFC should make 
this commibnent and systematically provide MSC with validated 
systems data for their operations planning and training; nominal 
and contingency operating specifications to be observed in utilizing 
our hardware (lTIodules and experiments); and operating require­
ments to satisfy engineering and scientific objectives for which 
we are responsible. Although we are doing some of this, there are 
large gaps and 'l do not believe this Center has full internal agre~­
ment yet on the mode and degree of engineering inputs to the flight 
operations area. If we do not soon support this area more strongly, 
MSC may preempt it entirely with their on-site supplemental 
contracts which are now being arranged.¥y office is preEarin.g_ 
a pr,?~~~al_~s_~_b~~is for .~disGussion internally a~d with MSS:;, . 

, gi,,;,rect~g.~La_ r_~.attonship with: MSC in fiight . operations that i~~ 
.e~~entia}ly sy_~~~tr~cal .1:.0 our relat~_onship._V"'..~th.J<S~_.~~ l_a~nch 
operations ._ 

tT ::I. . 
t&~ ~ a.-<.- 4e-~14 ~ ()~ ~~. 
~ /~If-vJ'U k~ £- ~~1'~~ . ~. ~ ~,,--Pc-o(J A<--.-V&~ 
~ 1.. 6 ~~ ~ fo8-e-~.,~ 

~ 

Ed Buckbee
Translation
F.S. When you are ready to talk about this proposal I would like to participate. Is this a very serious matter? I don't have any feel for it. Rs
[proposal for relationship with MSC in flight ops symmetrical to relationship w/KSC in launch ops]



NOTES 6-3 0-69 Stuhlinger t:? 'ilf 
MSFC MEMBERSHIP ON OSSA SUBCOMMITTEES: One of our goals ~o 
stTengthen the ties betwe,en OSSA and MSFC , is to establish Marshall people 
as n1'elnbcrs of the subcommittees of the OSSA Space Science and Applications 
Steering Con1mittee. In FY 1969, MSFC did not have a single full-fledged 
rn'ern'ber on any of the subcomn1ittees, but did have an observer on one. 
When I talked to Dr. John Naugle about this several months ago, he 
encouraged n1C to contact individual chairmen of the subcornmittees and 
suggest qualified people fron) Ma rshall for membership. Following 
inte rnal n1.e etings to s elect the n1.OS t appr opriate candidates £1'011:1 MSFC, 
I contacted several subcon1mittee chairmen. For FY 1970 we will have 
at least the following representation: 

SUbcolTlmittee 

Astronomy 
Solar Phys ics 
Planetary Atnl0spheres 

Particles and Fields 

Marshall Participant 

Mr. Jim Downey, PD, Member 
Mr. Gerhard Heller, SSL, Member 
Dr. Leonard DeVries, AERO, 

Observer 
Dr. ~:rhomas Parnell, SSL, 

Observer 

There are still several chairm,en that I have not yet contacted, so our 
representation may very well increase. For those p e rsons who are 
observers 'this year, it is quit e possible that they will be named as full 
,members next years. Members are named on the basis of their individual 
expertis e in a given field, and not on the basis of the org'anization they come 
from. 
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