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JiDi Shepherd left me an open action concern­
ing c onsolidation of some or all of your weekly 
notes . I understand you wanted m.ore time to 
t hink i t over-·but tha t was three months ago . If 
you hav e a ny suggestions , I would be glad to 
dis cuss at you r c onvenienc e . 

J. Foster 
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. NOTES 5/5/69 BECKER , 

Application of the INT-20 Vehicle to the Big Gemini Study: 

, At the request of Mr. Humboldt Nandell, MSC, representatives from MSFC and Boeing 
visited MSC to brief Mr. Nandell and Mr. Dail F 0 Stone, McDonnell Douglas, 
St. Louis, on the status and capabilities of the INT-20. Their interest was in the 
application of th~s launch vehicle for delivering the "BIG GEMINI" to a 270 N.M., 
50° inclination drbit. 0 0 

Integral Launch and Reentry Vehicle Studies: 

Contractor reviews of the Integral Launch and Reentry Vehicle Studies were held 
at MSFC during the past week. General Dynamics/Convair made presentations 
on April 29, and Lockheed reported on April 30. Attendance exceeded 100 each 
day. Most of the Task Team attended the North American Rockwell study review 
at MSC, and the McDonnell Douglas review at Langley on May 1 and 200 

Lunar Roving Vehicle Task Team 

This week Mr. Jim Belew has been at NASA Headquarters supporting the Lunar 
Mobility Study chaired by Mr 0

0 
Stoney 0 This group will give its report to the 

Management Council this week. 

. . 0 

.­. 

Ed Buckbee
Translation
Bill Lucas There is still no appreciable meat in Hal's report. The boss has questioned the need for Notes from Becker, Huber, Sneed, Goerner & Downey & has suggested that one consolidated note would suffice. Let's talk about this. Shep 5/7
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REMARKS 

With the recent reorganization, the authors 
of notes had increased from 21 to 24. A 
comparative list of these is attached. At this 
time I am not personally recommending that 
we drop any of the notes, particularly as a 
numbe r of people are submitting no note s each 
week. However, if you feel now or later that 
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we need to reduce these, please let me know. 
SecondlYt if you have any suggestions as to how 
the notes might be improved for your benefit, 
please let me know. I plan to restate the purpose 
of the notes and issue very general guidelines 
to the originators at an early date. 
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Ed Buckbee
Translation
[Buck slip note dated 4-28-69 from Jim Shepherd to Dr. von Braun concerning the increasing number of Weekly Notes authors due to reorg. Dr. von Braun responded:]

Ed Buckbee
Translation
Shep Do I need the ones Marked ?? One comprehensive one from Lucas may be more useful than four of his associates. Foster is now Newby deputy. B 4/28
[Those marked with "?" were Becker, Downey, Foster, Goerner, and Huber]



April 8, 1969 

Mr. Shepherd, 

You asked about the weekly notes subITlissions prior to Jekyll Island tri p 
cOITlpared to present subITlissions. On Oct. 21, 1968, we had 21 
subITlis s ions froITl the following: 

Balch 
Belew 
Brown 
Constan 
Geis sler 
Grau 
Haeus s e rITlann 
HeiITlburg 
Hoelzer 
JaITles 
Johnson 

Kuers 
Lucas 
Maus 
Mohlere 
Murphy 
Richard 
Speer 
Stuhlinger 
Teir 
WilliaITls 

This week, 4-7-69, we had 24 subITlissions froITl: 

Balch 

r2-) 
Heller 

Becker < Hoelzer CL) - • 
Belew Huber 

r 
Brown J aITle s 
Constan 

~(L) 
Johnson 

Downey Mohlere 
Foste Moore 
Geissler 

(L) 
Murphy 

Goerner Newby 
Grau S i ebel 
Haeus s e rITlann Speer 
HeiITlburg Stuhlinger 

nancy 
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to/mal dnirn. 



. ,NOTES 5/5/69 BECKER 

Application of the INT-20 Vehicle to the Big Gemini Study: 

p. " 
. j;) s-/ ~-- . 

At the request of Mr. Humboldt Nandell, MSC, representatives from MSFC and Boeing 
. visited MSC to brief 11r. Nandell and Mr. Dail ·F. 'St-one; McDonnell Douglas, ,.- , . 
----st:'"Louis;-'orl"tlleE;tatus and capabilities of the INT-20-. Their interest was 'in-the 

appfica-tion of this- fatl'nch vehicle for delivering the "BIG GEi\.'lINI" to a 270 N.M., 
50° inc~~l!at!on _ o.:.~.i~._ / - .~. -- -' - . -
Integral Launch and Reentry Vehicle Studies: 

_ Contractor reviews of the Integral Launch and Reentry yehicle Studies were held _ 
at MSFC during the past week. General Dynamics/Convair made presentations 
on April 29, 'and Lockheed reported on April 30. Atte_ndance exceeded 100 each_ 

.. day.o Most of the Task Team attended the North American Rockwell study review 
at MSC, and the McDonnell Douglas review at Langley on May 1 and 2. V 

Lunar Roving Vehicle Task Team 

This week ¥}~ .. _Jim Belew has _bee!!, ~t NA.?A_He_ad_qu~~.~e_rs ~~pportil!g the Lunar 
Mobility Study chaired by Mr •. Stoney . This group will give its report t~ -the --. 

~~~~ie~~t-Cou'ncil this week. 'V - - .- - - -



NOTES 5/5/69 BELEW 

H-ALPHA TELESCOP E 11EETING: We held a meeting April 28-29,' 
with Perkin-Elmer. to r_~v~~w the proposed design changes to the . H-Alph.':l: 
telescope to incorporate th~· ~echanical reticl e system. The '·design of 
the __ ljlecf{3.Erca 1 re ticle s yst~l~ Y"a s a pprove9. f?.l~ ..i?COrpor:~ ~ior~_ into the 
H-Alpha telescope wit h several modifications to the proposed .design. V­
LA TE GFE OF TV CAMERA: S&E is having problems with MSFC de­
livery of the l Q.~~.light level TV for: thecarne ra producers, as well as 
TV displays for the systern. We are having discussions on these prob-
Ielns with Mr. Horton and Mr. Cagle this week. t,..-..... ' 

STATIC TEST ARTICLE: The Static Test Article ardved at MSFC via 
Pregnant Guppy on May 1. .. On May 2, the Test Article was transporte d 
to Building 4619 to be prepared for test with MDA and payload shroud. V 
AIRLOCK MODULE CONTRA CT NEGOTIA TIONS: Cost negotiations on 
the Airlock and Systems Engineering and Integration were conclude d on 
May 2, pending agreement on fee. Fee negotiations on the total contract 
(Workshop. Airlock and SE&I) were then initiated. After some discussion 
it was mutually agr e ed to recess until vVednesday, May 7: y---

-EXPERIMENT PRR ·S: Expe riment M071, Mineral Balance, Preliminary· 
. Requirenlcnt s Revie"v (PRR) was completed at MSC on April 29. M073, 
Bioassay of Body Fluids, PRR was started on April 30, but was post­
poned indefinitely. Informal discussions were continued with both the 
medical representatives and AAP. These discussions indicated a con­
tinued lack of confidence in the ability of the proposed dried urine sampling 

--·method to return adequate organic chemicals of interest, and a strong 
desire foi--preli~inary design of an alternative specimen chiller or 
freezer syste·rn in parallel with the drying method on which the prelimi-
nary h~bitabi1ity support system waste management design is proc e eding. V · 
GENERAL ELE CTRIC: Procurement Plan for ESE is slowly being pro­
cessed through Headquarters . The oper.ating oy-ganizational reviews have 
been complete d, comments provided, and the estimated Headquarters 
approval date is now Ma y 9, 1969. The General Electric Contract 
Proposal wa s re ceived April 23, for a total cos t of $1 4 . 6 n"lillion. This 
cost includes the transfer and insta~llation of the ACE Station and com­
puter progranllning development which will not be provided by !vISCo 
Our remaining cost is approximately $13.255 million plus fee. The 

. technical evaluation is in process and negotiatipns are planned to begin. 
Ma y 26. V ",··- . 

LM-A CONTRA CT NEGOTIA TIONS: A major portion of last week was 
spent in conducting fiEa~11egotiations with Gru.mman for definitization of 
the LM-A letter contract. As of May 2,· agreement was reached Ol~ -- .. • 

~-.- ,-. . . . .. ~ --" . 
contract costs. Fee negotiations were also "initiated on May 2, but 
recessed. The contract will cover procurelnent of the first flight article 
and those long lead tilne iten1s necessary to initiate firm contract supple­
ment for the backup flight article through assembly by September 1969. V 



NOTES 5-5-69 BRO\VN 

F -1 ENGINE - The GSE pneurna tic supply for S-IC- 5 was shut do\vn 
for rcpai;:--;tKSC on ·4 ... ·27-69. On board fuel \vas inl.n1cdiately 

" ~.:.r_~""'_C1t_ .. ,_,. _ . ....-~ -"~"'_I'......u._~';;" .. . - ... -,-

adn1itted to the e ngin ~ s when .. ~h,e. sJage pre-valves returned to their 
.1"'_ '0.1--......... ............. -_ ..... . ... ~,... ." ..... t. .... ~ . -, .... . .. _..,.. ..•• ~ • ..- -'-c.... ...... _._ ....... _~ ••.. ~_ .... . ..;t..---~ ... -~"" . .;J 

~~~!!J_~P_~_r.:: . ..P? sJt.iQ}l_! Engine hydraulic pressurc was not up and 
turbopurnp plirg c s were not on. (Both are required bcfore fuel is 
admitted.) Applicable drain lines were checked and it was deterrninecl 
that all n1ain fuel valve s weI' e clos ed and the engines r ernained flight 

~--~"'""""'-'y"I .. :;:.", .......... ~ .. -~ .. ·.,--., - --........ ,.... ' •• ...-.... ..",., ........ _. -... ,., .... ,~.J. 

,,--.wo.E!1::.y..:.. Ho\vever, while fuel was later being drained from the stage 
a kink in the LU T drain manifold ca us ed fuel to back up through QD 

drain lines between the main fuel valves and the engine domes. 
RP-l entered the thrust chamber jackets of four engines. A routine 
flushing and purging procedure was aclrninistered and the engines 

, a ~~ __ ?:.g ~!? ~ c.'":.? y f 0 ~ . fl i g h t. . 1,.--.... , ---, --'--=-0 

... 

J-2 ENG].NE - The J-2 engine alternate flight mlSSlon rul~s for 
AS- 505 were accepted by General Phillips during a telecon on 
Friday, May 2. The only change to the rules since the FRR is the 

• -.'-- ,~- f 

1!:..9-.dition of a ten- second LOX dome helium purge after the cight- second 
- .... _ . __ •• ~ __ • • _ • 0- - .~. .'. • iI, 

.. ~ ~~~_.~ead ~~hills the LOX . ~yst.cm. _ Thc purge assures all O 2 is purged 
from the chanl.ber prior to the normal fuel lcad. v-----

General Phillips requested a review of the J - 2 Engine Combustion 
Stability Status following the above Mission Rules telecon . A letter 
covering this subjcct was pronl.ised within one week and a separate 
telecon will be established if he still has open questions. V 



CONSTAN 5-5-69 J5r-1-. 
. \J {oJ 

Nothing of significance to report. 
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NOTES 5- 2- 69 Downey 

1. SUPER EXPLORER PLANNING: Dr. Roman and Mr. Halpern 
of OSSA vis ited MSF C this week and we had--s~veral m~etings 
connc cted';ith the Super Explorer Progra:~c Plannin'g. ThIS 
planning is reflected in the document which we hastily prepared 
on Wednesday as briefing information for your Lake Logan 
meeting. V " 

z. ASTRONOMY MISSIONS BOARD MEETINa~: Dr. Stuhlinger 
infonns me that the Astronomy Missions Board will meet later 
this n\onth. The AMB has requested a briefing on variou~ - ,'"' --...... -- -. astr on omy activities at MSFC. Dr. Stuhlinger has asked that 
we brief the AMB on the Super Explorer definition effort. I 

'-believe they will endorse 'our planning because we a~e "i~ tune" . , . 
with previous recommendations of the AMB to NASA. V- : 

3. !.tSFC/GSFC MANAGEMENT RELATIONSHIPS ON SUPER 
EXPLORER: (Very sensitive item - suggest that this entry 

not bl;.' distributed. ') Mr. Halperp,. the OSSA Super Explorer • 
~."""-.-,....J. ... ",,, __ ••• _ " ",~_,...~::L.-.;.._'--_ ._~_~ ...... _ . _ _ . _ ..... _ . .. ...lI.IO-.-. •• ~ __ ,_._._, ...,. 

P~ogr ~1.:m Manage'r, is concerned about the joint MSFC/GSFC 
:-"LI.;o"'_ .. ~' .. .. • ...... _ - ... _'. ___ ' ., _________ ....... ~ • .;...:;..:><~'!','--.oo __ , • .-,._ .. ...,....:. _ ~ ~ ~ , 

re~J?o :1s ipil~ties 1?e.~ng . ~onsidered for the Super Explorer Program. 
:He W(~\tld lik'e to see the full responsibilit'y "af'MSFC~--'The 'joint''' ,_ ... 
.. JPi ..... , ,1'O:~_~"''''''~''''':'';>"'''._'' ____ ....... ......., .o.,;:or.r.,..,'-- .. · .. ~ ... , .... "'"""" ..... __ ••. 4 .tI-,_ .• 'h~""'~_ ..... """",,,,~.+ ... ,:.. _o)' '''',, .... _ . ... 

respo~1. sibility (with MSFC in the lead) is ~<?~ too awkward during 
q.~fini,t ·Q...n. .effort.We are. working quite well with our GSFC counter­
,part.s. However, if the progra~ is approved fo.r:._flig1];t, Mr. Halpern 
is ~PFrehensive o~er -the efficiency and definition of responsibilities 
_~de_r ::he joint ~rrangem~nt~ _ I understand from Mr. Halpern that -

~' 

.. .D...!:!..J:~:-\~gl~ questions whether Clnyon_e_ at ~§¥~ Js.. .. qualiJiecl ,_t<?~ulfill .. 
_the .. ~r_,::~grAg?_Scismtist role., This may be the main reason for GSFC's 
prese:-.t involvement. OSSA takes the Program Scientist function .....-.-- ) - -,,~ . . . ... 
_q~it_~. :.'eriously. If we are to remain in the scientific payloads 
_pusin"'5s, ";e should groom program and project scientists. for ' our 
future :)rograms.V<I-reaHze we must obtain- c~:mcti;':rence from ' . 

... -~ ~~~~""~'''-.'''''--'~.,JO:I~_ 

.£!...~!'_~.---:t3n.-::.r before we need to worry about all the P?tential fut::tr~ 
probh'...:llS in t~e _ Super Explorer Program.) V 

\ dL . 
~ / = I 1/ ' A /J.~ r.· "'" to I' ,.-I /.!;i 'i~'U·(..: ,-I r ,(,t(f,'!r I (f)f...dLttf tHJ B'1fr;;) d'/A- A~(r,';f.tt..~ 

Sr lfrkf 71 i>-~'(/U' .I,,J,JL tt t,p" dU4 Nt-­
i-xt-clfJ . j~k >l1 •• , os;lJ . ~1·L. I/:~ c.4'1r't'"c{.,j 

~ i ~ll t\ut~ , /t-{(l /Javt,~L~ (/1)" II.. /j "l;l f! l) . . '. . " . 3 IJ""· · 

\ 

Ed Buckbee
Translation
J.D. We have it now, although his views on what the Super Explorer Program should be like, does not exactly jibe with OSSA. Have these differences between him and Naugle can be allayed. B



NOTES 5/5/69 FOSTER 

J3 sjr-
CONGRESSIONAL INQUIRIES - We are continuing to receive requests ' from 
MSF for information to respond to Congressional -inquiries. - ia~t week, for 

example I Representativ~eagu~ - ~'e-q~~~t~d chart~~$howing the ~p petwee9-
major production milestones for SA-s IS and SA-S.lti_wUh FY-70 fundill9' or 

- with FY-71 follow-on}u~?-_in·9 .. _. In addition, Senator Margaret C. Smith re-
-quested (for Congressional record) the~?s!.._o( _"_closing down ll an.~ l~.t~r 
II starting-up II of Saturn V production .lines. v 

_ ____ _____ _ . .. 4 • ••• _ • ___ ,0- .~_ --. _ _ _~. ,.-' 

SATURN COST ESTIMATES FOR PLANNING ACTIVITIES - Our discussions 
with PD and PM have indicated a need for Saturn follow-on estimates to be 

. -
used for the PSG panels as well as many other planning activit-ies for the 
~ext f~ months. Becau'se of the bu-dget constraints I these ' cost 'estlmates 

---could be the det;rmining factor used in selecting the oPtions- a~d vehicle 
"_ ·systems for the future. J.F. /6t I I 

~ '.(\.,~ 't1,,, / 1.6 v'o 3d- SFe~I/;~ ldu'l,;l kw.1 
Since the !\P2.!l<? <?ss,t .§.!~s!Y.~~~.~!.~.~t_~_~,.>"~~i±~~~d o~_ ~ont<i_nu>~n~ b~,~~~~ .. ~~~.~.a. $ :t 
usual and the Saturn Program Office f s cost reduction effort will not be com-

. ",~et~~f(?~_ s~rr:e time~ C,ol ;.J~.~_~_~_~~.-~ .. a}:l.t0~?F~z_ed !he ?e_vel?p~l12e~.Lqt.an . .., .­
interim cost estimate .~rton Webb I Chief Saturn Control Office I will head 
~--'".-..-_ --..... 1' ,..~~ ........ -:;~ .... ~""'~", ••• ., -

up this effort and John Stucker of this office has been requested to assist. V 

Ed Buckbee
Translation
J.F. What can I do to get steam behind this? B
[re Saturn cost estimates for planning activities]



NOTES 5/5/69 GEISSLER 

1. Orbital Gas Dynamics: The properties of the upper atmosphere (above 150 km) 
are still subject of much deba.te. There is a consistent difference between 
pronerties derived from satelli:t_e_ decay and those from satellite-borne gauges. 
The~ uncertainty reflects'c;;r" 'i~ck of knowledge about the"' gas/surface inter- -
actions I and the less than satisfactory design of the gauges flown. We assume 
usually diffuse reflection of impacting molecules, though this is by no means 
a certainty. With this assumption we derive DD~ from satellite decay, re- . 
apply it to other satellites, and obtain good lifetime predic_tig~_? by way of 
~:.ancellinp; :Ierrors. _~7i tl1~o~Elll.t.Ll[L~r~"":ii9,£::,s.iJ~9i.~c~,~~~ .. tho.~S£l-, they can be 
strongly affected by _the type of reflection taking place. This affects, e.g., 
our complex AJ.:P configuration. The ~auges flovn by all agencies were designed 
for laboratory use. The molecules reach the sensors only after many (20-50) 
collisions with the gauge walls. For molecula.r species this means large time 

, constants, quite bothersome with a spinning satellite; the highly _reacti ve 
atomic oxygen has by this time simply reacted with the wali~- and does not reach 
:the sensor at all. Jim Ballance of our Fluid Mechanics Research Office has 
analyzed density gauge measurements of the randomly spinning Explorer XXXII 
with respect to gas/surface interactions, after it became evident that nobody 
at Goddard was prepared to do such an analysis. He used previously developed 
Monte Carlo methods to trace how the molecules bounced through the guage. 
The analysis indicates that for molecular nitrogen at satellite speeds, the 
first impact (high speed) iSI~ specularly reflected, while the subsequent wall 
impacts (lower speed) are diffusely reflected. Nothing can be said about 
atomic oxygen, the other main constituent at this altitude, for the reasons 
given previously. While we still cannot interpret the results quantita.tively, 
at least we seem to have a reasonable explanation of the erroneous gauge 

-i)-ehavior. ·V . -
2. AAP Attitude Control Pronellant Reduction: The primary vehicle attitude 
for the AAP mission is~ith the longitudinal ~is of the vehicle perpendicular 
to the orbital plane and with the solar arrays perpendicular to the solar vector. 
The propellant required to hold this attitude comprises about 85% of the total 
propellant availa.ble for the' mission. 'A control scheme has been devised that -

1"- cart- reduce the yronellant ren.,uired t6> hoid-"'rhrs'attitude~' 1;Y- 'as'~ much---a~; '40%. 
The marn- fngredfent of th~ -~'Ch;ine'-' i--;~=that one takes ' advantage ' of a natural""" ~ 
oscillation that exists about the longitudina"l"axis':'--Th~"'"·fmp1.emeiitation"'·or 
"~sch~eme-- involves onli -g·a.i~ ~ ~h~~·ges in ' the "c'ont'roi compute~.V-
3. Guest Lectures at Purdue University: Mr. Mario H. Rheinfurth of our Dynamics 
and Flight Mechanics Division has been invited to participate in a guest lecture 
series on Space Manufacturing at Purdue University on Hay 8, 1969. The series 
consists of the following three lectures: "Introduction to Space Manufacturing" 
by H. Wuenscher; "LOYT Gravity Gradient Mechanics" by r.-I. Rheinfurth; and "Heat 
Sources for Space Manufacturing Processes" by J. Rasquin. The lecture series . 
is aimed at assisting the students to find suitable thesis topics in this ne"l 
and challenging 7': pj.. 



'NOTES 5-5-69 GOERNER 

Negative r 'eI:>ort. " 



NOTES 5-5-69 GRAU 

1. RENDEZVOUS RADAR PROBLEM: George Low-requested that we furnish 
John Berkebile to participate in an analysis of the rendezvous radar 

"""--at Dalmo Victor, which experienced three r ·ecent failures. This is 
an extremely urgent problem; John left for Dalmo Victor on Friday to 
participate in the analysis over the weekend. v'-

2. BASIC ORDERING AGREEMENT (BOA) CONTRACTORS: Forty-one of the 
forty-two BOA contractors have been surveyed for qualifications to 
perform quality sensitive work. The remaining contr'actor is not 
yet ready to be examined. Of the forty-one surveyed, six have been 
qualified, and nine have been given interim qualification. Complete 
qualification of the latter depends on receipt and implementation of 
revised quality plans, re-survey, or qualification of welders to the 
appropriate specifications. The other twenty-six failed to qualify. ~ 

3. RECENT RESEARCH ACHIEVEMENTS DISPLAYED FOR AMA DOCTORS' TOUR: 
Four re~~.<!r_~h,_ developments _were displayed to visiting doctors of the c::::: ., --.-. , .. 
American Medical Association during their tour of MSFC on April 24. -

,- 'These developments were '(a) Prototype Direct Readout Ultrasonic Hand 
Scanner for Potential Industrial and Medical Applications, (b) Liquid 
Crystals for Dynamic Visualization of Thermal Gradients, (c) Proximity 
Measuring Device for Location of Metals within or behind Non-Metal 
Materials, and (d) Solid ·State Radiographic Image Amplifier. ~-

Intense interest was shown in all the exhibits but in particular to 
-.~1}~~_~~age amplifier s..,ince it could be of tremendous-val~e t; ' the-- ,. 

medical field in simplifying examination of patients. Handouts on 
all the exhibits wer~ - ~ade available 'and ' detailed explanations and 
answers to questions provided. ~~. 

4. RADIOACTIVE EQUIPMENT INSPECTION: A memorandum was received from 
the Secretary of the Radiological and Isotopes Committee (RIC) stating 

. that no item of non-compliance was found during the recent inspection 

.' of S&E-QUAL-AFT's radi.flo test area. The memorandum commended SPACO 
personnel for their compliance to the AEC requirements. ~-



NOTES HAEUSSERMANN 5/5/69 

NO 'SUBMISSION THIS WEEK. 



.' 

NOTES 5-5-69 HEIMBURG 

1. 'S-IC BULKHEAD DEFORMATION: The fuel prevalves on S-IC-505 were 
opened 'inadvertently 4-27, creating a negative pressure and causing upper 
bulkhead of the fuel tank to collapse. !Ee 1.?u~~~ead was b~.?_wn _to its origin_al 
shape before examination of the extent of deformation. The first dye pene-

....:;.". _ A'" ,,_. -... . ... _ ____ ._ _ _ ... 

' trant inspection, with paint partially removed, was inconclusive. The second 
...... ·'inspection, with surface prepared properly, showed-~_~~-e~ i'~de"nt~tions about 

0.030" in di-ameter. but none in the welds or creases. The tank was purged -
-and. a ' vis'ual -i-n'spection, -com-p"(~ted at-"i -1 ' p: m. 4- 30. showed no abnormalitie s. 

A . hydrostatic proof pressure test is to. be made with RP-1 in a configuration 
using a standpipe to preclude any gas ullage in the tank, thus reducing the 
test hazard significant1y~ The test is planned for 5-7-69. V 
2. S-II CENTER ENGINE ANOMALY INVESTIGATION: The POGO working 
group recommended on 5-1-59 the following actions be taken in search for a 
,permanent fix on the S-II oscillation phenomenon: (a) Perform tests of a 
modified center ~ngine lox line with a helium accumulator on MSFC J- 2 
engine bobtail test stand. The line is now being modified to a design resonant 
frequency below 4 Hz. Testing due to begin 5-7-69. (b) Fabricate two addi­
tional modified lox center lines, one to be used for yibration qualification 
tests and the other to be tested on S-II- 9 when it is static fired. (c) Study 
the feasibility of similarly modifying the four lox outboard lines. NR/SD 
agreed to do this and report resurts10 the working group on 5- 8- 69. v ...... 
3. S-II LOADS AT EARLY CENTER ENGINE CUtOFF: A transient loads 
analysis has been completed for the AS-50S S-II stage for - early center 
engine cutoff. The predicted acceleration level on the center engine ranges "­
from 2. 1 g to 7.Tg -d'epending on which thrust decay slope was used, AS-504 
flight (2. 1 g) or that from a static test. The center engine cros s beam is 
structurally adequate for the 7. 1 g loads. \~ 

- 4. PX'-15 ' PROJECT: Mr. R. !i~.ckman, Mechanical & Crew Systems Inte­
gration Division is in training at West Palm Beach as backup crewman 
for Mr. Chester May. V ' -. 
5. GENERAL: (a) Messrs. C. Lifer and R. Jewell have co-authored a p 'aper 
entitled "Considerations in the D~s'ign of Orbit;}. -Telescopes for Dynamic 
Environments, II presented at the NASA Workshop on Optical Telescope -
Technology on 4- 30-69. The paper describes the dynamic environments 
(acoustic', vibration, shock) which a telescope assembly might see for a 
variety of launch vehicles and discusses state-of-the-art in designing for 
these envirQnments, including some of the "unusual" aspects of telescope 

· design for dynamic environments. (b) Mr. B. McKinney, Propulsion & 
Thermodynamics Division, has completed the- req~irements for his PhD at 

. the University of Ala. His disse'rtatiori was entitled "An Experimental and 
/ Analytical Study of Water Heat Pipes for Moderate Temperatures Ranges. 11 

(c) Mr. J. Key, Analytical Mechanics Division, has completed the require­
. ... rnents f~r "il{~ MS at University of Alabama, Huntsville. His thesis was 

"Numerical Analysis of Finite Axisymmetric Deformati~n of Incompressibl~ 
Plastic Solids of Revolution. 11 V 



NOTES 5- 5- 69 Heller 

1. IR PHYSICS AND ASTRONOMY: .We appreciate your time for 
our presentation on the IR astronomy project, which is a joint 
enterprise between Marshall, Goddard, University of Arizona and 
University 'of New York. We are going to continue along the lines 
you indicated in your discussion: pursue present plans for thermal 
IR measurements of Apollo lunar- landing sites, IR stellar a~trono~y, 
and plan for participation in IR remote sensing measurements. Our 
IR physics laboratory will be the basis for this participation in 
present and future MSFC projects. v / 

2. HYPERVELOCITY LIGHT GAS ACCELERATOR: The first phase 
of work on the efiectivenes s of honeycomb to channel debris resulting 
from a meteoroid impact nas been completed. The energies required 
by an incoming projectile, with a velocity vector normal to the front 
surface of the target, to penetrate the two targets tested are: 
(1) 42. 10 joules for target with honeycomb and (2) 90:57 joules for 
target without honeycomb. If we define the efficiency of the honeycomb 
to channel debris as energy to penetrate without honeycomb , the 

energy to penetrate with honeycomb 
efficiency is 215% or, in other words, it. requires a little less than half 

-~ - ~-

_ the e_?e~gy to penetrate if honeycomb is present. It is obvious that 
different types and configurations of honeycomb will alter this 
efficiency. However, from these tests it is indicated that hone¥<:~mb 

.~,.:::+~'y_~~ff.:~S:!_~~~._~;;,5~c:nne},~!:"~ .~.:~~.is. ~~i~~r~~~l?_. E~~,~lJ .. ftp;;C~ ~ 1 
meteoroid impact. The honeycomb is not as effective a meteoroid 
~;~pe'rTas"'lwo 'parallel "plates -~ --:....;,._ .""._ ... ~J.!,. ::..: " "";'";;£"'-"'~ ."-", ,. "...t?_.,.'t~ .. ,- .~~-...-... '",-, ~.W 

Jt!:"*"+' ~_ rI_ ... _ .. ,,r,, ...... _ - ... ,--- _ ...... 1> _.,,\....-r , 

Dave Jex presented a paper entitled "The Effect of Honeycomb 
on a Double Sheet Structure" at the AIAA Impact Symposium in 
Cincinnati last week. V "" 



• 

NOTES 5-5-69 HOELZER 

1. Acceptance Testing of Third Generation Computer System: 
Acceptance testing began on April 19, 1969, under the terms 
and conditions agreed upon between UNIVAC and the Government. 
This testing is being performed with several items of software 
missing from the system. This is a temporary situation where­
by UNIVAC receives reduced rental credit until the 'missing 
items are furnished. As of April 29, system up-time was 84-% 
and increasing. The reason for the low percentage was the 
very bad day on April 23. Since that time, it is performing 
well. The required up-time-is- 95%, achievable on a sliding 

-3-0:,:day basis. Component accept2:nce is proceeding very well 
with only one Fastrand drum and one tape drive reported below 
95% level. Studies are being undertaken, with the results of 
the logs accumulated on the first ten days of acceptance, for 
the purpose of improving and increasing operational efficiency 
and control. V '" 

2. GSA Data Processing Center: The local GSA computing center 

1. 
is fully ope .. ration. al with. IBM 7094- and I BM 14-. 01 service avail­
able. All MSFC organizations should urge their contractors. 
to use thi; --ser-v-ic-e wherever practical. At a current rate of 

'"$T6b/h6ur m-a.-x.imliIT1," and a pr'oject'ed ' reduction next fiscal year, 
this is a very economical service. V--

Ed Buckbee
Translation
Dave Newby B



NOTES - HUBER 5/2/69 
13"1_ , J 1 J 

, , 

1. LUNAR BASE STUDY: MSF has ini tiated the Lunar Bas'e Study that 
has been talked about for some time. It wrn:--be-'-a --3-month- exercise 
tQ C""~~~~!gp , tec:hnicaland--"programmatic, options Jor management de­
cisions regarding the post-Apollo program. The study will be 
broken down 'into six major task areas: 

8. Objectives and Synthesis 
b. Lunar Base Concepts 
c. Space Transportation 
'd. Experiments 
e. Mission Operation 
£.. Management Systems Resources 

We have been asked to comment on the guidelines, define the approach 
MSFC will take to implement the study and to identify the resources 
we will apply. This data is due May 8. V" 



NOTES 5/5/69 JAlvfES 

AS-50S Status: Wet CDDT was cOluplcted this m.orning at approxim.ately 
_ 9: .~~ ~. _r:::.~_~g::r .. ~i~}~=~;'lY-m.i~o;- problen1s o'ccur ring <during the co~nt. ~ 

These problen1s were prin'larily concerned with n'linor leakages and - , 
measurement anon1alies. The m.ost significant launch vehicle problem 
occurred at T - 3 m.inutcs when the (3 zim_uth laying s ys tem. line- of- sight 
was interrupted by a LOX cloud. The count was recycled to T-22 m.in., 
and the mission rule for CDDT was changed to allow progression in CDDT 
even if the azim.uth laying systelu line-of-sight was interrupted. The 
countdown then progressed sm.oothly through T-O. This was the first tim.e . ~ 

on Saturn V that we have had a problcD'l with the azim.uth laying system. 
lii-l'e-of- 'srght--- b;i~i- i~terr~pted, but as you know this did occu~ on the ., - .---.--- -. --:,-... - '-- ,.- - - -

Saturn IB Program.. The problelTI is under investigation with Astrionics 
and others participating. Dry CDDT is scheduled to com.m.ence at 0649 
EDT tom.orrow, May 6, and is scheduled for com.pletion at 1249 EDT May 6. 

_ The schedu]e for the S-IC-5 hydrostat test is as follows: 
Start preparations for test 1449 EDT 6 May 
Com.plete preps and start test 0800 EDT 7 May 
Com.plete test and start reconfiguration to 2000 EDT 7 May 

flight configuration 
Com.plete reconfiguration 1200 EDT 8 May 

The m.axim.um. pressure for the test will be 31 psig ~~·.t which is 1. 05 tim.es 
the ;r}aximum predicted flight pressure at the level of the bulkhead. The 
television can1eras to be trained on the standpipe and weep holes have bc~n 
exer--~ised and found to have excellent resolution. The bulkhead will be 

'-painted Vlith a water soluble solution which re'acts with RP-l to form. a 
'highly visible stain. The final draft of the,test. procedures will be reviewed 

--tc;d·~y . ... ~ -,. 
An analysis is being m.ade of the Flight Control Com.puter (FCC) failure 

which occurred during the Quality As~rance Sam.ple Test (OAST) Program. 
to determ.ine the seriousn~s-of the failure as related to AS-50S FCC. Sub-­
sequent to completing a portion of the QAST vibration test and repair of 
several failures, a sn1all am.ount of water/methanol was found inside the 

_ ... ...-_. ~ _ ~ _ . '. r ........... _", ___ ......... 

FC~_!2~E _~_ during a leak test, Investigation revealed a ~1:.a..~c.~jt_L0J;1_nd the 
internal coolant line flare where it is attached to the case cover. A check 

"'ci-f --t"he oi:Iginal qualificatio~' unit at As trionic s has revealed similar craeking. 
Electrmics Com.lTIunications, Inc. (FCC vendor) quality control and manu­
factu~ing process techniques are Ul~de~ sc-~utiny and appear rather lax in th~. 
buildup of this fitting. If the investigation reveals that the AS- 505 FCC has 

-th~ worst-case flare conditions, the FCC coolant loop could be bypassed 
with no advers e effect on the com.puter operation. -VVe should have sufficient 
data by tonight to determine the cons equenc es of the problem. and take 
appropriate action. V 



NOTES 5/5/69 JOHNSON 

Negative report. 



NOT~S 5/5/69 MOHLERE 
-, 
.bslr 

Nothing of significance to report. 



NOTES 45/69 MOORE 

I3 sir' 
1. Con tamination Test at MSC: PI ans are be ing completed to f2ar~!,cJ e9~e _i n .. ~ __ _ 
thermal vacuum chamber contamination test at MSC in late June. The tests 

--o're--to help de·t~~mine the degree- o(c'l;;'anli,,'ess -improvernent necessary for 

Chamber A at MSC to support ATM system testing. Vle have optical samples 
from the ATM Principal Investigators in addition to MSFC samples to be exposed 
to the chamber environment. \ 

2. ATM Control and Display Dynamic Simulator: The last of the revised ATM 
Control and Display panel sectionshave been del ivered to Computation Laboratory 
for incorporation into the ATM dynamic simulator. Full simulation of the current 
design should be operational by june 1. V 

3. Solar Cells for Orbital \A1orkshop: The ~9rbital Workshop Solar Cell bidder's 
.. ~.~nfererlce was he Id at MSFC on May 1, 1969. Si x firms were in attendance 

regarding this fixed price two step procurement. All questions previously submitted 
were answered I plus some of the questions raiseo ot the conference. The remainder 
of the answ.:=rs will be mailed out this week. This important procureme'nt action 
is expected to result in a contract in August, 1969. V'·' 

.4. Strato'scope" !"roject: Arr:::mgC1":l E; nts have been made to Clssist this project in 
thr2 E: instru-mentation areas: a. 'Emissorneter - Messrs. james Zwiener and/or Don Wilkes, 
S&E-SSL-T 1 have been scheduled to go to Perkin-Elmer (PE) for several days to train 
personnel in the use ofa late model emissometer. This will speed up the . PE learning 
process with this instrument and , convey vcluable experience collected by MSFC. 
b. Tape R':: corder' -As for previous flights, MSFC is loaning an Ampex, type CP 100 
tape re"c:xder t~ the project for recording flight data. The recorder is being adapted 
for Strqtoscope II rcquir .r-:'.,"'nts. Sh i pment wi II be on or abou1' june 15. c. Photo­
multipliers - Informatbn JI1 110ve l photomultiplier tubes has been sent to trie PrinCipal 
Investigator's office ' f :· r possible appl ication in ,the star tracking system. These newer 
types may e I imiriate pro-ble n;s '~~(Perhncccl VIi th c ·:)nventional types i ri the past. V 

5. Digital Compensation of Control Systems: A digital filter has been designed ond 
is being fabricated inhousE in connection with digital control systems studies under 
contract to Auburn Un:'/ ;.; r::i tj' . QIgital filters for large vehicles are a significant 
'factor in moving toward 011 digital control systems which offer the advantages of 

CSfandard modu r or .con .pensati on confi ::.; urati-.:ms and flexibi Ii ty for new missions. To 
--date the concept has b.:.e n 3(-' 0 -:, ~t1 ' .t "2 d using a digital compensator in a penduloCs 

integrating gyroscopic'accei c r')'ilA,-o r (PIGA) control loop and in a hybrid computer 
~imulation of the Saturn V control system. Follow-on work will investigate limit 
cycles in digitally controll ed s),s t . .:r.:s, cmd sam~1c rak: v ::! rsus order of digital compen-:­

sotion and digital word length. V ' 



NOTES 5/5/69 MURPHY 

Nothi.ng of significance to report. 
. . 



NOTES - 5/5/69 - NEWB Y 

Negative Report .. 



~ . 

(,J .5/J'--
NOTES 5-5-69 SIEBEL 

1. A TM Structural Test Unit: Installation of strain gages is proceeding on 
schedule. Training of additional personnel in strain gage bonding has been 
completed. This training will enable us to work the Payload Enclosure 
parallel' with the ATM 'Structural Test Unit. \;..~./ . 

2. KSC Support: We will machine and asselnble parts necessary to manu­
~ facture two 6 million pound capacity load cells for use on mobile service 
structure, Launch Complex 39. \ 

3. Gravity Substitute Workbench (AAP Experiment 1fM507): A procurement 
request was prepared and submitted to amend thE. existing NAS8-21385 contract 
with the Chrysler Corporation, Michoud. The general requirements of the 
amendment are to provide the formal designs necessary to manufacture the 
aerodynamic and electrostatic workbenches. It is planned to ~~':lfac~ure . the 
aerodynamic portion of the workbench in-house. A prototype of the proposed 

- aerodynamic th.'roat is ~ow being fabri~ated in o~r shops. V 

4. Neutral Buoyancy~ Preparations have been completed to start testing of 
the MDA/Airlock fireman's pole. Hardware f.or this test has been installed 
and the test plan forwarded to Safety-Medical for approval. ~-. 

Astronaut Vance D. Brand participated in a SCUBA review of the Neutral 
Buoyancy Simulator and underwater AAP mockups in preparation for a suited 
run which is scheduled for the last week in :May. v ..... · 

5. Visitors: By agreement with PA we have set up arrangements to have 
visitors tour areas of inte.rest in ME. ' During April alone 1,555 people saw 

.. -the S-IVB workshop and ATM mock-ups in Building 4755; 594 people visited 
our Neutral Buoyancy test area. We provided guides and special showings 
of Videotape, etc. in many instances. V '--· 



NOTES 5/5/69 SPEER 

1. ;AJ?ollo 1 0 ~~~!iOil5 Revie w: This is another rcgul<;-r rcadiness 
review conduct(;d at MSC. T~g_~:~ _.:wel'c n9 lll.ajor problems . .. Iten1s of 
interest: MSC has declared the LES igniter problelnan accepta'!Jlc_ 
risk affecting p a d auort capabilltY"-only. L,.~nar orbit ' plall~ has been 

: changed by 4 deg. to be more meaningful for the G mission. , .. f2/C ... 
mid- cour se nlaneuve r capability following Translunar Injection is 
'2-.-'400 H/s. Dr. ' Berry 'reported on ilnprovenlcnts on f~od and water -- ' 

and nc\v procedures to alleviate the recognized motion sickness 
problem. Still open is the question of private conversations between 
crew and g;c;ulld \~hich would violate NASA _policy but are considered 

- highly'desir,able. v ""- . "~ 
\r' ~ ~ 

2. .:Ll~.V:_ Mi_ssion Opere.tions Panel: The. _se.s~~9. mget,i~g of the", 
Lunar Hoving Vehicle Mis s .i2!~ Ope ratio r~s . I:?an.:c. l .wa.;s.-.he.l,2,~a~ . .J:I?,,~!.; 
Tn~"p;"ii~1ar'y topTc- s< di~cussecl were: (I) <)p e rational as'pects of , 
navigationJ guidance and control techniques; (2) Simulation require­
ments; and (3) JPL Ivlission Operations. " The guidance and control 
techniques presently range from a very simple onboard system 
utilizing landmark recognition coupled wit~ single axis dead reckoning 
to a very sophistica.ted onboard system providing an inertial reiercnce. 
cOluputed guidance and cele stial fixe s to update the platfol'ln. The 
shl1 .. ulation studies will consider: (I) Optimuln method for traverse - _.. - . . - - .. 

.. , sin1.ulation; (2) I?~~<?1.:.~~·lin~_ requirenl.ents, for a driv~r silnulator; 
and (3) Develop a preliminary simulation functional design. At 
present the-~jPL ::nlssion operations will be limited 'to definition of 
the network and 'control center capability requirelnents. including 
necessary modifications of the JPL Control Ce'nter (SFOF}.V 

J 
3. Data Transfer Test: , Last week an important test was 'conducted 

• , .' 

to expedite the return of engineering flight data from ships or remote 
locations back to 1vfSFC. The Vanguard ship transmitted recorded 
S,""IVB /IU ~aia to an Apollo aircraft which in turn recorded these data 

-- and brought theln back. Due to data noise J the test w,as not satisfactory; 
however, the principal concept is good and efforts are continuing. V 

4. .General: Mr. Rives of this office presented a paper on HATtY! 
Operations and Data Handling" during the V{ol'kshop on Optical Telescope 
Technology here at lvISFC: V . 



NOTES 5-5-69 Stuhlinger 

1. SYMPOSIUM ON OPTICAL TELE SCOPE TECHNOLOGY: This meet­
ing at MSFC (April 29 - May 1) was attended by ~O_!~ _.~han 300 _membe~~ _ .. _ 
of NASA, universities, and industry._ With a total of 75 presentations, it 
~covered a very l~rge area of technology .related to ground-ba.sed and to 
space-based astronomy. M~~y favorable comments _ on the substance and 
the organization of the meeting were received from representatives of HQ 
and Field Centers, and from other attendees. The proceedings of the sym­
posium will be published in a bound volume. V 

Emphasis at this symposium was placed on the identification of require­
ments, and on status reports concerning present technical capabilities. 
A follow-on meeting is planned for this fall; it will place emphasis on the 

~~ questio"n how the technical requirements · of space astronomy can best be 
met with existing and with new technologie.s. V 

2. ASTRONOMY MISSIONS BOARD (AMB): The AMB, chaired by 
Dr. Leo Goldberg, will hold its next meeting at ~lSFC on May 23-24. 
-Y! e w~!e requested to prepare a one- hour pres entation on "Astronomy­
related work at MSFC". I will coordinate this effort with S&E, PD, and 

r""PM. .-",""-





NOTES 5/12/69 BALCH 

S-Il-e - Stage is .still undergoing post-static chec.kou t and rnoc1ificat ions. 
Rcm~val of stage frorn the test stand is still set for 6/3/69 . . Beginning 
with _this stage, post-static LH2 tank X-raY$ and dye-penell'ani tests will 
be deleted . V 

(-f;~IJ. -(r) Cryogenic p:roof pressure test has now been rescheduled from 
~ 5/21 /69 to 5/23/69 for l ate modification installation. SJ:a!.~_c __ U_~~_ing has been 
reschedule d from. 6/4/69 to 6/18/69 in order to install ne,>,,' centel' engine 
~LOX -f-;;cd ~duct configuraii~n. --KsC'-d~iivel'Y date will nothe impacted. V 
~.- . 

S-IC··II - Stage is scheduled to arrive at MTF today and to be installed in 
the te s t stand tomorrow. ~ 

BO:MEX - All five BOMEX ships are on station. The "Rockaway", .­
"Oceanographer", and "Discoverer" are moored, and the I'Rainie r" and 
"Mt. Mitchell ' ! arc in a drift/ station·-keeping luode. The "Mt. Mitch~ ll~r 

~~~~ _~he _~e_~ond. witho'll:t a rnoo.ring _ d~vi~e when the bouy on the device san. k . V 

Data_ acquis5t_~Qn §tarted on 5/4/69, one day behind schedule. Air sna tch of 
~hipboard data acquired thl'ough 5/6/69 was successfully accomplished on 
5/7/69, and data was d e livered to MTF on 5/9/69. V -

...... -~- . ~ -- ~ _. -, . -..- ..... . 

University Affail'S - We have received and finished our review of the 
Mis sis sippi Stat;--Univer sity Inaster -support plan for their NASA Headquarters / 
MSFC grant. \Ve expect their pers-onnel on site about nlid-June to begin 
their activities. ~ 

Legal Affair s - One additional C Olnplaint of damage from.. the 4/16/69 static of 
the S-IC -10 stage has been received J bringing the total number of complahlts 
from thj s firing to 11. v · 



NOTES 5/12/69 BECKER 

LUNAR PROGRAM 

111e Lunar Rover presentation to the Management Council (Dr. Mueller) 
scheduled for Wednesday, May 7, 1969, in Washington was cancelled. 
As you know, we have been working with Bill Stoney, MA, toward obtain­
ing a decision on a Rover Prograrn. There appears !o ~e good suppor! 
for the Lunar Roving Vehicle in Headquarters!MSF; for example, 
Ge'nerai Phillips is quoted as .. ready t~~o!1!t:!!e~d t?~ __ !=.~~~r_ R.~~.~ng/ 

~ Ve!.Iicle ag,g, specif~lly,_the Q.y'~l-~c!~~~~ov!nK.VR~gCJ~~v 
Bill Stoney stated he will recoT11mend only theJH.?-J1neJ:i..LRV. Ti'1e LRV 
pre-~tation is now scheduled for Dr. Mueller on Friday, May 16, 1969p 

at Kennedy Space Center. V 

SPACE STATION TASK TEAM 

During the bidders' cOiuerence in Washington this week, we were able to 
discuss Borman's plan for his Field Director role on the Space Station. 
Nothing is yet firm beyond the iact of his appointr.nent • .Be ... was-yeq _ 
enthusiastic abo.1:lt the project. and his pel'sonal involvement " __ He will be ---------" -. .- -.-.- . 

unavailable rOT the next few weeks, but win mee~ with us as soon after that 
as possible. ~ 



NOTES 5/12/69 BELEvV 

NEGOTlA TrONS INITH 1\1DA C: Negotiations with the McDonnell Douglas 
Astronautics CotTlpan y (\-VD) were comple t ed May 8-9, for the defini­
tization of the letter contracts for the Saturn I 'Workshop and Airlock 
Module. V . ' 
LM-A REACTION CONTROL SYSTEM (RCS) DETANIGNG AND RE­
TANl~ING : In answer to your qu es tion in the April 30, 1969 AAP 
Progran"l Review: (1) The LM-A will. require 4 to 6 days. for detanking ... .. . . - -
and retanking of the R CS propellant tanks in the event of a lengthy . 
nlission hold, and (2) The RCS prope llant r~10r;o'~l~'ethyl hydi'~zil~~" " " 
; "eplaces' the 'aerozene - 50 used in._.th~ .ApQl]o LM) can b e maint~inecl 
in the propell ant tanks for up-tc; "60 days, n1~k.i"1).g _ <;leta!.11~ip~·iil~~iY~ ·v· 

LM=-Z 1:'-RA N'Sl~'ER- A GR-Ei~NIE'NT:---TE'~-~MS c I MSF C _~_1Y.1~ 2 ! r~};.~7~. i· 'J:: gree-

!:Dent has been signed by Dr. Gilruth, and has been 'received for staffing 
p;epa'~a t'ory' to yo~'r signa tu 'J:,e . V ._-
UNIBILICAL STO\VAGE : f...s pa rt of th~ LM-A s~o"\vagc requirem.ents .. ~ 
the L~-A is r e quired to .car!y 2 EVA umbilicals. Because of space ------_... -.--- ,- - . - -- - -.-
limitations, in the LM-A, rnanagement of the un"lbilicals has pres ented 

.. _._~ __ ~ •. - - ~. _ .•. _.~ •. '. ~ __ . ._ ••••. ' . J'! 

. volume, contair..e r, and s tructural_p..I.: ?bl.erns. Two 10 ca tions are nuw 
being considered whi.ch require structural modifications. Grumman is 
now fabricating modified_plcxigl~. ~ .sph-eres to evaluate these stowage 
concepts. ~ --_.. - . - -. ~ 

ACE DELIVERY: As the result of a meeting held May 6, MSC is being 
requested to ship ACE and ACE-peripheral equipment, to arrive on dock 
at MSFC February 15, 1970, rather than Cctober 1969, as previously 
scheduled. MSC is also being requested to have ACE installed and re­
verified to A TM configuration by 1-.1ay 1, 1-970. This action is the result 
of the ACE Control Roorrl construction schedule p!'esented during the 
meeting. A CE Control Room beneficial occupa ncy date is March 11, .1970. ~ 

---GSFC EXPERIMENT MIRROR SYSTEM TESTING: vVe received a letter -
from Jim 1vlilligan, GSF C, reque sting tha t pe rform.a·nce te sting in the 
X-ray. region of the S056 mirror systern b~- accon1plished at th'~ Martin 

r'"'-~ .... ---.. ' ':.-.-____ ... -. .' 
. .. ~~.~1.yer: facility. The Martin facility i"s~qu~ in.its capability to perI~_f!1, 

_ -this~~~.tip.K~. We have initiated action to have this testing perforrned 
---u:r;.der the integration contract. V 



NOTES 5-] 2- 69 BHO\VN Br;/3 
F-l ENGINE - Two ignilcrs on S - IC-9 and four igniters on S-IC-IO -------- ...... ' 

. indicated early link _~r ~a.: J.~_ages, " varying from __ ""$..J~; S to ~_?_ n~s after 
ignitel" po~ve'l'- on- during static "testing aL M}'F. The ~~_~]'age time 
fr01TI power on to link breakage is 450-550 n1S. Since in each case 

"'---_ .. -_. . -.. . - '" . .-

the engines ignited pl"operly but fuses were blown in the GSE, 
extraneOllS high vol!agc s in the stage or facility are a prirnary 
~~-..., -" -.- .. --...-... ~-- . - ... -.. .~ -.. _ .. - . - - ._.-
susp~~c "t. Scveral jgniters frolTI this single lot are being returned 

'~to-Rocketdy n e for failure analysis. AS-505 ignitc"rs are all f1'o1'n 

a different lot and are not in question. A test procedure is being 
prepared to check the power supply systen1 on S-lC-Il at 1v1TF. V · 

J -2 ENGINE - A bleed or "roughincr" regulator diaphraO'lTI fa iled ,.. - __ . __ ..... __ 9.. . . __ ..... H.· •• • • _ . _.""_ ....... _ • __ ._ --..... • b . ... ... _~ .. _ •. _ _ . ..-..... 

_on the heliun:-_ control package on the.N'Q . ... L enginc __ .S : II-::.2 __ Yuring 
~ . - ~-- .... ~ .-- -.- - -~~ 

CDDT causing a n"lassive loss of control boLLle pressure. Therefore, 
the lower redline limit was violated and a launch abort would have 
re~_~ __ te(:l dui~fn'g- ~~ ~-t~al lalln"ch opc-ra ti.Q}1:---Th~ c;~l"l~'~l " package 

-has b~~e~~ i-cpI3:'ce(1-~t- KSC and the- fan; ci unit has been s ubj ected to 

extensive testing at Rockecdyne; ho\vever, the contractor has beell . 
unable to duplicate .thc failul" c. STilCe---i1~Ts-·t'ype- ;f"-;~gz;ia 't';-;'"h;;:~ " ' -
,--~-" ....... _/O_ .... _... ." _ ~_._,,~ _.,.. .... _ .. __ _ 
been in use since J 963 without any prior problems, the Engine 

~---..-~ 

.2!f icc. P 0 .:'.2:~:: .::..J s .. 1 <::_"PL2~g~ d.~~~~ U):Ltb_£:~A§. :.,~ .. ~5~j ~ \1 n. ~h ~...... Th e t e 3 t 
series at Rocketdyne and a revi(~w of procedural changes at KSC 
will continue. 

On May 6 at AEDC, attcmpts to run the: J-2S at high thrJ1§ t ---_. ._ ... - .. '-
or "po\-vered" jdle" ~node were un~uc_cessfLl~ due to frec:.~_ing of th,e 

"-"-- ... -.-- .. - .~ .. , .... ""'.--' ..... ..-
turbines. The tap-off ternperalul"c was below freezing. During ---.- -"' - ---- . 
~sub~_~q~~~nt. testing of May 9, the e.9_~<?_.E~dJclle_n'l?de as well a"s~. ~ 

__ ~~~r:1.( _ h ea d res ta 1~ ~~ ~~~~_~~=~_~~.~ ~"~~~y _~ em"o.~: :~.:_t~~_~~ _" V · 

Ed Buckbee
Translation
Lee James Request comment. B 5/13



' . :. NOTES 5i 12/69. CONSTAN 

NotJ:1ing ·of special significance. 



NOTES 5--9-69 Downey 

1. SUPER EXPLOR ER PR OGRA M: Dr. Naugle beL s sign _, d the 
.. ~l:..!<?,_ )):I:' .• _. Mue.11e~ <?n ~he_ ~:lI?~!_ ~-~xp l?"E.e i~ }0:_og ~~~-~~~· rr·]~i·~-·-~ 
final letter is allnost identical to the ell-aft which you reviewed; 
the few changes are minor ones. The pWlch line in the letter 
states " ••• a~d with your concurr ence, we want tc f'?EEQ.a Hy 
establish MSFC as .the Project Management: Center i9_L .the. --.,- ' .. --_ .. -
High Energy Program •.• " (Our draft of the letter suggested 

.r-,- - -'.- - - . - -
different wording at this point.) We: are now p::,eparing a 
suggested reply to Dr. Naug:Le ' s letter for Dr: M.t:'.ell.e r' 5- -
~-- . '" ~, .. ' _. - -...••..• , ... -._. .. . . .,. .. -.-.. --_ .•. __ ..... _--- --.- .-. 
~:._i_~:::at~:: ~.~ ... V·-

Mr. Halpern indicates that the Physics and Astronomy Program 
Office of OSSA is I?~~~.~E.tl.Y _planning a _3. 41v1_ fundingJe~el fo~ __ 
Super Explore! definition in FY -70. The 3.4M figure is, of 
cC;urs ~~- "fluid at 'p; ~s-ent: "-and OSSA.- is s olic~ting our r equirE::-. 
ments. Hard~are developnlent start iB p'ianncd for F'Y -71. V -'" 

.... ~ ... ----~ --------~~ ~ 

2. GULF STR EAM DRIF1~ M!:SSIOT\~ The one '~~~ek .:~~~~1e._~!'0Ll 

r- dive J~3:~ ~lipp'e<Lt2 the_~~~~~~f,.0-.!Y,..l 9;.,;,. 1v1r. May 'I.iiTi1.l spend 
May 25 and 26 at MSC bas~lil1ing the Bleep experirnents. The 
NASA part of th e. program and 
on schedule. V 

Ed Buckbee
Translation
Bonnie Looks like our 17 May dive is out. Please verify. B

Ed Buckbee
Translation
It's still on per Chet May. BH 5/13
[Gulf Stream Drift Mission]



NOTES 5/12/69 FOSTER 

DUBRIDGE TESTIMONY BEFORE SENATE SPACE COMMITTEE, MAY 9 

Dr. DuDridge told the Senate Space COlnmittee (Chairman Anderson, D-N. M. ) 
- "ti1aCt'he "FY-':'-;O Nixon b udge t is well planned a.Yld balanced.... Pr0.E?_~~~sl..sl~J._et}.o.ns~ .. 

by th'Ci-lous-e-SSA 'ancf.A'R T~ Sllbco;;-';n:litt";;~;,--~'~~h-~Mercury /Ve..l}US __ '] ~~arid in 

Physics and A stron01TIY, ~ s t~.?L~r.o.gr2t.m.!?~1_~p.c,!: .. and s~hoy.l(L.]::>.9 _ l~ei ~~_?~!a~e?l. 
He specifically supported the amounts in the Nixon budr.ret for follow-on _ 
~~, __ ... __ .. ~,_.~ .... ... _._ -1-.,.....,... !:~_ .~~ .... -... _~ _' .......... ,-: .... _ •• " •• ~' ~:..;.. ............ , .... _, ...... 0"1 .. Oo ..................... """"";;.....,;..'- ........... .:...,··~;.,,,~-""""--...... o,...,,... ........ ~' .~",- .>C"~ •• , _~_..."ct'''"" ...r 

Sa!;\.1,.;:n ,V' s JH.0':1.L.§lE_s1 __ ~.ci ~p!'~J.t<;;._ pa.:yl_o ad13_,.ig~t....~~C;~:r;: .,,~.~_l?L9.X.~!i9]1 . .( $.9,QM) J>u! 
stated that the additional amounts (for Saturn V improvement, Apollo Applica-

!'!!'" " ~ .... roo.. .L. 0,.-'''-''- ~~ ... :ov.~...;..-"~_ ~ .~.-.-..... -''''-".r"'' T-~ "'"'? ..... ~..;",..~ ~'::'~~.- ~ t.- ""- ,- ~ -

'" ti.~_n~ _and. :?p.!ce St.ation) J:r?p_o~~~~ ~rA>~,C:...:I~~g~_~, _?~l?_~~.IJ2. r:;~.~~ £e.l would ~esl~o ~ 
;;.;.~~;::~ ba.l~;~£.:~ (:!-Ious e Space Cornmi ttee has not yet is sued its final 
report, but it is expected this week.) There was no specific mention of 

"---~~ .. 
~J3._YA_ .01' th~ _spac:.e ~t~!i()? In response to questions, Dr. DuBridge made 
the following key points: 

Without existing constraints,. a..1aE.ger .b1:tdget .V{<;?uld b~ d~sirable.. , 
Next year's budget will not be much different, but he foresees a 

_~~~es, t,_ reguJ_ar,r an_d ~vell p~.2l:nI?:~d growth for future--ye.~~:>_. V ,..-

_1v!anneqflight does not end with Apollo, but there is need for.~ 

~roa~:r ,_apr-:.~~catio? o~ ~p~ce .~~chn~·i;-gy~. v -- '.,' 
Saturn V is an unique and valuable resource for use at l east 

_ .... _,_ .. ~'... ~- ..... '"1-' .", 

,-~!: .... r.~~gh. _ the l?id r '70' ~. V 

Sov~~~_§. hav~ . m~cle great progress in In~litar space t but we 
~-~' 

have an excellent (classified ) military progratl} which benefits 
:ireatly from NASA technology. ,V ' ,_. ,-'< 

DOD ancl._NAS.h __ need. separate . ~R~~e programs. He declined to . ~ ...... "...--.....~\. .. .... ~---- ~ . . 
cornment on the future of manned Inilitary spaceJlight and stated 

"that there is a question as to whether the MOL ~issi-o;; should be 
"'--......-------... - .. ~'--- ~.. . , ~. .,.... .. 

carried out with or without man. 
~ _______ . _ ....... ~ _ ~...:..-.. -:a..u..: 

Jupiter Grand Tour is a rare opportunity for which it is appro_-.~ 
p;'iat; -to pl~n ' ~ight now . 

.. ... '''''''-J 
, """---.- ,. .' 

Ed Buckbee
Translation
He couldn't have said it better. I find myself in 100% agreement with all this. B
[Dr. DuBridge testimony before Senate Space Committee re FY-70 Nixon budget]



NOTES 5/12/69 GEISSLER 
? \ , 

. J ...... , 
"-- .j L? 

1. 8-11 Oscilla.tion: . In consonance with Dr. Mueller 's remarks a.t the Apollo 10 
Flight Rea:di:ries;-~iew that !~..!.ly CECO should not be considered a .p~~a.nent solu­
tion .of t .he 8-11 oscillation problem;"-ciur 'computer simulation acti vii tes are ~Q~t~E_-
-u~n~.· vlhereas we previously were ab~e to s~mulate the oscillations observed on AS-503 -anci AS-504, ' later--test ' da.ta of the center engine LOX line c,hanged our math model to 
the extent tha t ,large variations in structural characteristics of the math model had 
to be made · in . order-· to-·dup;Licate the AS-504 oscillation. These results are compat­

-ible wi thsubsequent results of_ Boeing and NAR. We are no\: receiving new structure.l 
data from 8&E-ASTN ·mini-tests . He are confident that upon incorporating this ne,,~ 

• ~ata into our · math model, w~.."'ill . be able; throueh our--simulation, to duplicate the .. 
'Qehavior of previous flight s. and ~9nfirm or negate pot~.tio.l fixes puch as those 
mentioned in Notes 5/5/69 Heimburg (copy attached). V 
2. AS; 505!F Range Safety: KSC has informed us infornally that ?T_R has three op.t~ons, 
they can exercise on launch day for 505 mission : Option 1: For winds from Northeast, 
launch ,azimuth 'Will b~" restricted to 90 degre~s. if wind mag:ni tudes ar'e between the 
.25 a.nd 1.25 sigma. annual profiles; Option 2: For winds equal to or less than .2_5 

~f}igma., launch windmT will be extended to 96 degrees-;-' Option 3: ' If lift-off hasn't 
occurred under options 1 and 2, buses will evacuate observers (dependents, VIP's, 

-pr-ess, etc.) and launch windO'vT will be extended to lo6 degrees. As has been the 
-case on all previous Saturn launches, a "Lind restriction of 1. 25 sigma from Northeast 
... :will be in effect. V 
3. Technica l Feasibilit Study of S-IVB Lunar Imnact: Mr. William Stoney, Deputy 

_?~r~~;~ti~~g!~:e~~~~t ;;IY~:~;';~~;;~~~~~ ..l~~~~,;;~~1~::~~~~~~~~;;~,s,~~;~~~~;.~li l _i ty \ ~~; ~ 
~~~1:~~:ta:!~.~~:f~9~~h,e"" l~~r~7~,E;~~~~~tc..,_e~'p~~~me11\" The present requirements .. esHv/ 
for an optlmum utlllzatJ.on of an S-IVB impact are: '11) 'The capability to hit a ~ 
_~:PG,cifieQ. ,:t~rget area near the Apollo landing site zone with a circle of eoual pro­
=b_~bility (CEP} of approximately,50 km ; (2) Determination·of the -actua l fmps.ct poi~t 
ii ~h .. in_ ~ __ km (5 km acc.eptablel; (3) ' Determination of impact time to within -

'--...!. , 0.1 seconds. It was stated by Stoney that implementation of an S-IVB luna.r impact 
would be d'esired t:or SA-507 and subsequent. This reCluest is presently being co­
ordinated by CSE. }lo in depth analysis has been pel:'f()rmed, however, a cursory anal­
ysis has revealed :~ever.al · areas of concern. These areas "'ill be identified- along 
with a preliminary S&E assessment in a response to Mr. James. Mr. James will then 

...j'espond to r-1r. Stoney's request on the MSFC assessment. V -
4. Launch Vehicle Control~ Current and Future: Mr. Jerry Redus, of our Astrodynamics 
and Guidance Theory Division, we.s invited by"'""'the faculty of Rensselaer Polytechnic 
Institute (RPI) to deliver a lecture on "Launch Vehicle Control, Current and Future," 
and to participate in a seminar on "The Use of Optical Control in Engineering 
Problems." "lhile at RPI he "'ill be briefed on contracted stUdies RPI is doin g for 

f _~PL_ on a Martian Roving Vehicle ', to determine the utility ofthe:tr approach' for "'­
the LRV $ Detailed briefings about obstacle detection and lonr, range path selection 
will be received. V '-
5. Astronomr for Enp:ineers and Scientls~: .M,! .~ - Bob_ Benson, of our Mission Analysis 
Di yision, presented a two hour lecture at the short course' in .. fl.str_on9m~ ~rOJ: __ E}:lg~n~~rs 

,_and Scientists, sponsorecCliy- ReAA ~- :~The lecture- de'itlt with Kepler's plRIletary la"1s, 
flight mechanics, tracking systems, and orbit determination. ~ 

~ 

Ed Buckbee
Translation
Interesting B



\ 

NOTES 5 -12 - 69 GOERNER 

.. 
Negative.Report. 



NOTES 5-12-69 ' GRAU 

H-l ENGINE STORAGE EVALUATION: Three H-l Engines (4081, 7080, and 
7083) have been received at Canoga 'from. MAP for a modified second 
E&M checkout. Results from this checkout will serve as a base line 
for determining the acceptability of H-l engines after an extended 
storage period. It -rs -planned . to return these engines ' to'-M'AF ' -'a'fter 
checkout for storage in the same cocoon with S-IB stages having 
engines of the same v{~tage. At the time the stages are removed 
from storage for launch preparations, the ~eparately stored engines 
will be ret~rned to Rocketdyne for hot firing and subsequent check~ 

C-.. • . - . . 

\ out·. - Information from this test program may be used in establishing 
~additional checkout requirements or component replacement for engines 
rna ted to the S- IB stages. V~· 



'; 

, .. NOTES 5-12-69 HAEUSSERMANN " , " :' ',' .' , ;; " '" ' , I ' 
'l. Preliminary Technical Feasibility Study of S-IVB Lunar Impact: Dr. Lucas 
receive,d a request fro.m FAr., Stoney, Deputy Director (Engineering) Apollo Program, 
to ~...!~f~_asi~i}ity o~ imp~cting a spent S-IVB into the moon in order to support 
and enh,once the potential data return from a lunar seism!.~ , exp.~rJme_nt. . ,Since AS-'506 

. ' - is'-e'xpect,ed to carry the first seismometer to the moon, implementation' of an 'S-IVB 
lunar 'impact 'is desired for AS-507 and subsequent. S&E has conducted a cursory 
analysis of ·the problem, ' and it appears that the requirements set forth by Mr. Stoney 

, " can be met; however,: a much more detailed study is required. The results of the study 
have been' trcinsmitt.~dl to Col. J ames . V",,-- :' 

, I 

2. launch Azimufh Restri ction on AS-50S: The Guidance and Performance Subpanel, 
. ' held ot N-ISC on May 6, reviewed the LV and SC mission planning activities for the AS-SOSF 

Mission to insure LV/SC program compatibili,ty and flight readiness. It became necessary 
to restrict the launch azimuth of AS-505. The possibil ity of a fai lure of engine No.3 
immediately after lifto,ff from Pad B has required a redefinition of the acceptabl,e fl ight 

, " .: - azimuths from ·the viewpoint of range safety. New limit, lines have been established; 
however , two spectator stands and the VAB lie within the limits. In order-to safeglJard 
personnel who might be endangered during the launch, t~e following limits have been 

.... 

. established: : 
a. For a heac!~i.Q~ , launch azimuths from 72? to 9~ are acceptable. 

!... - -- - _._.' .' .. -- - .. 
! 

., b. For a tailwind, launch azimuths from 720 to 960 are acceptable. 
: -~'. ",. '-

, . 
... . i. .. - . c. In the event that the launch has not ~ccurred unti I a launch azimuth 

I 
it ...... in :excess of 96~ is required, L~_uses' will be provided to evacu-ate all 

personnel from the areas of concern, and the flight azimuth limit will 
'\.... , . 0 ' , 

: ' be r~~diusted to 106 •. ~ " , 
, 

3. Reassignment of Fi'ight Evaluation Working Group (FEWG): The functions and responsi­
bilities of the FEWG (formerly Aero-Astrodynamics) are being transferred to Central Systems 

, . 

'.' Eng ineeri n9'. -':1--;::'-~:-" ',:-:-,-'-;--, '~-:--:--. .' .- --.. -.-:~---.-.-. ,~'~~-. - , -'-' - , :~---:"- ' - _ ... - -_ .. -, -.~' L" ... , - -- .• ,-

----.. - '---"--·-- -;- ·v. i ' •.. " '; .'. " :" .', .,'," , .: t , " : . : 

• " I 
" ' . ,- .. 



NOTES 5-12-69 HEIMBURG 

J. SATURN ~/FLIGHT CONTROL COMPUTER (FCC): Recently, a leak developed 
in ih~ internal methanol/water (M/w) coolant line of an -ihstrument Unit . 
(~U)FCC d~ring vibration, quality and reliability prog~~~ testing. This 
failure i.? not unique and can happen on the current flight vehicles. 
Coricern over the AS-50S computer resulted in a recommendation to dis-

.,;fSe ... ----. ........ .,..,~ '"AI. '~~ ... _ ....... ,. ...... 0""1'.-.- ,,.. __ ,... 

.~f£~~~t the_ECJ: Jroll) _~b .. ~ .. ~I,\i- system and .,", u~~ .. ~Rassive _",~9.<2.1 ing,; .... A thermal 
vacuum test was conducted at IBM to determine if passive cooling can 
maintatn ' the· FCC within allowable temperatures. -FTfght and test data 

t---(ndr~ate that passive thermal control is possible within the qualification 
limits of the compu~er components, but will result in a 60 to IOOoF 
hig~er temperature. As a result, IBM and Astrionics Laboratory have 

3-c..6mmenged .. Jh,9t .. passiv.~ th~rmal centrol be uti I ized on AS-50S. Modi­
fication kits to disconnect an'o ' pru'g the M/w coolant I ines have been sent 
to KSC. V 
2. S-IVB STAGE GSE: During AS-50S countdown demonstration test (COOT) 
the conoseal located between the LH2 and L02 debris valves and the fill 
and drain coup! ing5 on the S-IVB aft umbilical leaked. A similar leak 
occurred during AS-502 COOT on the LOX umbil ical coupl ing. As a result 
of the malfunction, tests were conducted at MSFC to determine if the 
problem was hardware design deficiency or a poor installation. The 
tests proved that by properly install ing the hardware, no leakage 

/' wou 1 d occu r . 1~·/ ,~.,,-., ~'~-.' . - ,. ,., .. . " 
3. ZERO G PROCESSING OF MATERIALS: Personnel of our Materials Division 
met this week with Dr. Shaw and Dr. Gouse of Carnegie-Mellon University 
regarding a cooperarrve" - ve-;'t~re with them in beneficial uses of ' the-- _ ..... 
space environment. This meeting was in response to a letter to you 
rega rd i ng a su rvey by Ca rneg ie-Me lIon on ~~~.?!._ .th. e .sP.9<;e eny i- ronmen~ 
f_o~ .sS i_~l]ce and manufac tu r,i ng. V-

- 4. 5-IC-5 FUEL TANK TEST: As was reported in many places, the S-IC-5 
fuel tank was successfully tested 5-8-69. A significant aspect of this 
test, ~hich has received no publ icity, was that it took one week to 
develop the 61 page procedure book for making the test. Especially 
noteworthy was the fact that the procedures were developed .~!.~~ut . 'f 
,the participation of the actual o'perating personnel. jJ:P',~~. o,R~.~,?ting, 

~ E~op 1 e ~ both NASA and TBC ~ 't!..f: r ~~,.i.i...r...~_:S,,,,sh9.~~. }:h.~ ?,pe.r~~t.,! .o~ ... P'!;:S$.,?u~~"."" r 
·" bo0.i< .... . ttie morning of tb.e . ~ai . the test was scheduled, ' Since we required a 
~; f I ia~rTt-y ru n"'='b'€'for e -a~ tGarry .. i riip 1 emen tin g·":·th 'e·-t"E.~ s t, th e t e 5 t wa s 
delayed one day when the operations personnel obviously were ~ufficiently 
unfamiliar to make the test without considerable procedure review and 
evaluation. The development of these procedures and the actual operation 
can be I ikened to a surgeon performin~ from procedures written by others. 

If It appears that our method of doing business exposes us to mistakes 
y which may cause extensive loss of time. ~ 

I 



NOTES 5-12- 69 Heller 

1. SOLAR OBSERVATORY: The _!?uild-up phase of our Solar 
'Observatory, which is a joint SSL-ASTR task, is essentially 
complete"; arid wehave started regular daily operation. Mr. A. Rule, 
t.-. . . • _ "_. _ ,a, •• _ _,~. '. ~ -- ..... _ 

a co- op s"tudent~ will operate.,. the obs e rvatory for H- alpha""viewing 
._"~?-!l~ph9to:graphy daily -T;;~ 8 t~ 11 a. m., when the sun is out. In the 

afterrioonthe observatory will be open"by ·appointment. We are 
continuously working 'together with ASTR to irnprove the heliostat 
lllirrors, . evaluate H-alpha filters obtained froITl ASTR, and provide 
other services for A TM. ~ 

2. MANUFACTURING IN SPACE: In line with SSL's increased role 
to provide scientific support for S&E and MSFC activities, _§.~~ is ~ 

_-R-upPQrJing th~ .ITlanufacturing-in- space prograITl (space processi?g)." 
SOIne of the basic approaches to utilizing the orbital environment 
for space processing include: (a) utilization of the infinite vacuum 
of space 7 (b) utilization of zero- gravity for combining :r;naterials of 
great differences in density, (c) zero-gravity for levitation melting 
of non-lllagnetic ITlaterials, and (d) crystal growth under zero gravity 
conditions. SS ~_~as a .. tl1-ree-and-one-half-year background in crystal "---- '. ". ,,~ 

growing and its study under space conditions" This includes two 
.. ..... ..- • .0 . .. • 

flight experiITlents, T-005 and T-038, which are sponsored by OART. 
SSL has been requested to support the S&E effort 'in space processing. 
Because of our established capability, .we ):lave .agreed. to furnish _ .. 

\, ~upport in the .. area of crystal growing. SSL is supporting ME Lab 
by consultation on scientific aspects of the ME program and by 
furnishing alternate COR's for ME contracts. SSL will als 0 continue 
to work closely with the Materials Division of ASTN. The previously 
approved funding for space processing has been handled by 
Dr. Johnson's office. Selection of basic tasks of an SRT nature has 
been ITlade by OART (George Deutsch in HerITlann Kurzweg' s office). 
OART is well aware of and seemed to be quite impressed with our 
capability y /-" 



NOTES 5-12-69 HOELZER 

PROGRESS' OF MARSYAS DE\~LOPMENT: 

·A meeting .between the design team of the Marshall System of 
Aeros.·pace System Simulation (MARSYAS) (Computer Applications, 

. Inc.'), the i~plementation team (Computer Sciences Corporation), 
and ·Dr. Trauboth (S&E-COMP~CS) was held to discuss the inter­
face of the software system l'1ARSYAS with the UNIVAC 1108 
operating system EXEC VIII. Agreement was reached on how to 
utilize EXEC VIII capabilities for the MARSYAS system. 
Rigid control of design changes and schedules, similar to 
those for hardware systems, will be employed for this 
complex software system to assure that the final operational 
system will meet the original design goals for the engineer­
oriented language, the applied mathematics, and the modular 
software structure. V" ....... 



NOTES 5/12/69 HUBER 

1. SER~TE CO~rrTEE ON AEROR~UTICS AND SPACE: Dro _pYBridge -testif~ed 

bef,ore. this comrnitt.ee on May 9. Mr. Tockley (A&TS) and I (PD) attended. 
In ,his prepareds tatement Dr 0 DuBridge described the Space Tas'k- Gro'up - -" -," . 
,and its act;i..vities ,o They pl~n to have a ' series of meetings wi th Con­
gressional leaders toobt-ain their vie'\vs . These will be chaired by the 

~-Vtce -President and the first meeting is scheduled for May 16. 

Dr. , DU]3ridge recom-uended that we not set another , major "goal (like Apollo) 
for--the next decad.e. but t::,ather have a balanced program . He emphasized 

' the ~_d.:_,JQr _ a~di tional lunar science and follo'\v-on , Saturn V_" pr£~uctiono 

In the ~~~nned area, he recommended ,~hree new starts: ~ The ~pplications 
__ Technology Satellite ; Earth Resources Technology Satelli,te; and, the 
i9'73 Venus/Mercury 11£ssion. - - .. ~-' ... 

There was a great deal of discussion on the need to utilize space for 
~~~ional defense and that we need stronger military programs . In general, 
Dr. DuBridge supported the budget request as a balanced program and pro­
posed tha t ,anLci}t:s or addi tions- would - tend to u~balanc'e the _ pr,ogra?L. V 

" -.---- . 

2~ SPACE STATION/SPACE BASE: As a con~equence of a recent presentation 
by Georg von Tiesenhausen, to the~Sc~09l _ of Architects .and others at , 
Auburn University, the American Institute of Architects with }1~SA-Head­
quarters (Stan Deu tsch) are having a meeting on M~y 19, at MSC to discuss _ 
~a......possible symposium on the subjec't of large space station habitabi'fit y 
·_problems. Mro von Tiesenhausen has ' been invited to discuss the subject 

further at that time. V 

3. SPACE SHUTTLE: The , ONSF Space Shuttle Task Team efforts currently in 
progress in Washing ton were significantly influenced by inputs received 
from Dr. Muelle,r Eonday evening, May 6. ,Dr. Nueller -has requested the 
four (Integral Launch-- and Reentry Vehic'le), contractors and the task team 
to~~~vide a preferred _shuttle design on or _before May 19 that would be 
responsive to the, following requirements: ~OOOlf "£.eyJoad" 10,_00~ft.J . 

.. vol ~or...more> , and PW.oa.cLDiarne_t"ers -._~.-up->-to "-22!_-dia •. 

Representatives of the Program Planning Office (Sneed) have made signifi-
• cant contributions on ~pl?ojected cost for. the space shuttle. _ The task has 

been complicated by the sudden change in groundrules to a 50,000 p?un~ 
cargo capability rather than- 2S ',000 pounds • This increased vehic Ie 

'Size 'ue'gatesmost of the data 'now availab~e'_. Addi'tTonally, th-fs wee'k 
"I>r:- Mueller increased the ,non-recurring cos t he will allmv by another 
_b~Jl~~n doll;rs ( from $4 billion ' to $5 billion). In our judgement, this 
is ~egJ-~!ling to c.pproach the true _cost of an ILRV system, ,_but is still shy 

~~p~rt:a:ps _}~-$2 billion • . l/" - - -~-'--- --" 



NOTES 5/12/69 JAMES 

1. AS-50S Status: The hydrostatic test conducted May 8 verified the 
,~t!,uc~urCll int~grity of th e S-:IC- 5 fuel tank bulkhead. Redonfigu~-ation to 
flight status and revaHdaUon tests were compieted"last Friday nigrt (May 9). 

General Phillips signed the Level I CCBD approving the operation of 
~ .. " . 

the Flight Control Comr-ut~~r (!:ICC) j,n a d!y mode fOf prelaunch checkout and 
~,_ " .. __ .. . , -, - ....... "' __ ~'';'<- _.... • ,,-. \. ~."",, - .... .. " •• ,.).............-~ .. - • - - - ~,...... oJ 

, launch . This will s:l~EDJr:late the poss ibilily of a wcJ~er J11~~thf!.!JOt.l ed.~~_ from 
a failure of the internal coolant line flare attucl1ment to the FCC case. 

A mission nlle is in the approval cycle to permit progression of the 
...... ~-------.. - . -

count if the azimuth laying line-of-s ight is interrupted by a LOX cloud. If 
a-irInte;uption~occurs and the mis slon 'nile is us-ed tnere-will b'e a . slight 
degradation in the guidance accuracy, but we can stay'-well wfthin' the· ..-- --- - -- .. 
allocated midcourse error budget. Also, KSC has indicated the L/V venting 

~ test'wilf be run ' ahead of the critical ST-124M alignment period. 
A resistor failure in an S-II P. U. computer has been lsolated to cra.cks 

in the '"-ceramic core of the resistor ~hicli-o-pen-ed due to the elevated~~:-~·· 
-perah.ires· achieved during bench testing. Some of the failure modes of the 
resistors could~~~to a P. U. valve hard ov~r_,. and resulting mission loss 
from low perfOi~mance or failure to start an eng ine. Several resistors of the 
same lot have. subs equently fa Hed in t emperature cycling I but all of them 

," . ....._- -. 
failed wel).above ~he temperature expect~q in flight. No action is planned -_ ........... --~ .... -~ .. ,-" ..... ... "., ....... .. 
for AS-50S since the, r:isk of a failure appears small r and acceptabl~. TesUng 
is continuing to determine if the problem is restricted to one lot of resisters 

., __ .... ' .. • I"- ~ " •• _._ ". • • J 

~9~ to a~l of the over two h~~~red resistors us~d_ ,i_~t_he .~ P. U .. comput~r. 
~ ~Thus far I ana.lysis of the failed diaphragm of the 8-11 eng).ne pneumatic 

package regulator has not disclosed reasons for failure. This failure occur-
-.:::.. . -- . . - - - ~ 

r"ed during CDDT. The regulator has been replaced at KSC and retest has 
. b~eeri--completed: NFVsD , Rocketdyne , and MSFC have agreed ·that the failure 

appears to be an isolated ease, and no further action is anticipated for AS-50S. V--
2. S-II Oscillations: Testing of an experimental accumulator for helium 
damping in the center engine LOX line for the oscillation problem started 
May 8 on the bobtailed test engine at MSFC Test lab. \.--_ 
3. Seventeen (17) cps Oscillations on S-IC-10 durinLS.tutic Firing: Rocket­
dyne I s review of S--1.9- tQ_"~~tAU_G...t.JJjng- .pQ..ta..s..howed toa t 17 cps os cillations 

~. ~. u ...... ]' .. -,Iif .. i·.-. ;·;.. ... · ..... .....,.......,.W'&-.""' ....... ..;,..v: • ...:;::'Io Ill .... ~~~_., ..... '\.··_.:, .. ~~ .. ,"':~"'!:_ ...... ,."""" 

~ed on the C~!_~L_~£.lSIJf~~J}X9!Jg,l].£.U,tj:.~,. HJj.J).g-,- As you know, this 
frequencyiS-associated with POGO. This frequency (l7 cps) has been noted 
in static firing S-1C--6 and subs equent; however I the du..ration and amplitude 
have been inSignificant. On s- IC-l 0 I the 17 cps is present in the fuel 
~- " - .. 
pump inlet for the entire firing and for the first 90 seoDnds in the chamber 
pressure. The amplitude in the fuel inlet is 38-45 psig and in the chamber 
pressure 3-9 psig. Boeing~ Rocketdyne I and the POGO \lVorking Group are 
reviewing the data along with stage and engine changeS in an effort to 
determine probable caus es. A more deta iled report is expected from both 
Boeing and Rocketdyne· toda y (May-12). V _ . -



NOTES 5/12/69 JOHNSON 

Review of Space Power Program with OAR T: A meeting with Mr. Wood­
ward and m embe rs of his staff to review the work in space power now 
being conducted by the Center is scheduled for May 21. In addition to 
reviewing the FY-69 program some time is to be devoted to discussions 
of the planned FY-70 program . . Presently, OART is planning support 
to the Center only for investigations of solar ceil ... l?attery syst~ms . .£01- -

'~~ L.~~p?-r use~ We will ?-t~~.~pt to gain. support f~r·· a rrLqg~.~.L·p!9gra!p'.~ 
,&:" i~volvin.g power. systems (both solar cel.l anA ?~S}~9...tL!o~ . sp'a~~,, ~~ations. V ' 

-..... ... --,,-.. ~. 

Galactic X-Ray Mapping Experiment: Several months ago Dr. Kraushaar 
decided to propose an . experiment p a ckage and set of measurements which 
would extend the capabilities planne~ for his originally proposed X-ray 

. mapping ,experiment. His position is that flight of the prigi~ally planned 
experiment as a passenger on an AAP flight after 1970 is essentially 
scientifically meaningless since much of the measurement he planned 
would already have been accomplished by others. using smaller systems 
now being flown as probes. The !lpdated experiment was pres ented to the 

MSFEB on May 5. It was ;;.gt_cryy~r~~~sLfor development due to ~~c:.~ .. ?f . 
. funds ($40,Ok). We ar~ looking for other means to fly the original experi­
--me'n'Cp'~ior to AAP. None so far investigated appears attractive. Ir . 



NOT·ES 5/12/69 MOHLERE r;· 
/~,~ sll~ 

University Visits: Over the period of the past six months, I have 
visited a respectable percentage of the universities and coU-eges in 

.... -- .~., .... . - - - .~. -'.-. .-, 

th~ .. ~rea : The thrust of these visits has been aimed at establishing 
close relationships, educating and being educated, fulfilling speaking 
engagements, and inquiring into the degree that objectives have been 
met. Revelations stemming from these visits have been quite 
interesting and instructive. Some of the institutions have accepted 
'Marshall IS largesse as a matter of course, others have co':~piai~ed 

''''-that it is in""sufficient, some have conveyed the impression that it is 
... -

..their just due .and, in a few cases, a positive, appreciative reaction 
has been noted. ~o o;;'~ has, however, yetapproa~hed Aubur;{ in . 

_ ... ,.. .. _ •• """""' ..... - ' . ./"~"" - ............' r_ ';w..,. -~_ ~ ... -" .... _ ~ •• __ . .......... .~. ........~ _.. h , , ........ • .$ 

acknowledgement. A Friday, 9 May visit revealed the followin··g'''' 
..--.. " "011_, .. ..,;....-...... , __ "-"".:........... ' .• ",- .. -.. .. 

for the Electrical Engineering Department under one contract--
"Study in Digitalized Servo -Electronics for Use in Gyro -Stabilized 
Loops of a Stabilized Platform System. II 

a. Major Technical Reports - 9 

b. National Publications - 10 

c. Patents - 2 

d. PhD1s Gained - 3 

e. MSEE Degrees - 6 

As an additional gratifying observation, __ Aubur!.:,; IJ?:._all publica~i.ons, 
c:.!_~C}rly acknowledges the Marshall contr_t9.utl._Qp_.?:p.d .. is J)y ,!l0 means 

- reticent in indicating such to· visitors .-----.-. , . ,- . 
• ........ • .~ -," - ....... _._-,....._ ............ J"'~ '. <1'0 .. ~ ,. .... ~~ •• "0.- .. ...... ~. __ • • _ ...< ., ... _ .... - r:"..-

Ordinarily, I would not bother you with visits reports but thisyisi! 
", ~~~ .. '~:".~ 

was so singular as to merit special nQ.tiJ:e. The letter and the spirit 
~ __ -.-""-.u--~~ __ ~.,.;...-~ :. '.""{~"'J>I';~;...,._~_."."..,..,fI"'_-''''''1I.: --... ...- ~. " 

of tne Auburn participation in meeting the NASA objectives has no 
where been better shown. V · 



NOTES 5/12/69 MOORE 
; 

, , 
1. · SNAP-19 Testing: Sustained life testing in support of AEC and NASA Headquarters 
of a SNAe-19 ~Q _ w9tt Radioisotope Thermoe le ctric -G e ne rator !~ co_~ tinui ~g i~ a 
vacuum chambe r on a unit which has accumulate d 16, 000 hours total usage. Electrical 

' ---.. \.--

j-leating is uti I ized in I ieu of a .nuclear source .. A-very low internal pressure is currently 
~bei~g experienced in SNAP-19 's and testing is to determine the effect of this pressure 

on the thermoe lectric elements. Subseque nt to vacuum testing the unit will be dis­
assembled for analysis. V"--

2. AAP Hardware: Detailed design and fabrication of inhouse AAP hardware continues 
_ _ a!_q ~ost active wor~k a~ea with its attendant detailed coordination/expediting problems. · 

Items of accomplishment this week include: 
a. The design o~ AAP-2 OWS 800 Hertz _inverter is complete, documentation is 

re leased, and fabrication wi II start next week. 
b. The gesign of GFE power suppl ies for Naval Research Laboratory (NRL) and 

~- - - . 
High AI titude Observatory (HAO) ATM exp~riments ts, complete and documentation has 

been released to fabrication. . 
c. A protQ.type motor for the ATM Environmental Control System has been received., 

The inhouse breadboard inverter has be~n tested for compatibility with the motor with 
no apparent problems. • 

d. Problems continue to arise regarding the design and fabri cation of the 80 A TM 
Charger:Sattery-Regulator Modules: A delqy in release of th~-off-site procurement for 

rTwo prot~type housings will delay thefr delivery until early June. This in turn will 
slip completion of prolotype testing, thus completion of detailed design. Documentation 
re lease cannot occur until we mount and wire components in the prototype, estimated as 
August 1. The Critical Design Review for this hardware has been slipped to June 25. 

e. In close cooperation with ME, ~chedules have been improved for del ivery of _QFE _ 
TV camera units to NRl and CIAO experiments. As previously noted to you by PM, these 
units are critical items to the schedules of NRl and HAO Principal Investigators. Over­
time inh~e and with our support contractor is being- used i iberally to meet these commi t­
ments at the expense, in some instances, of other schedules. 

. ~ 

3. 24-lnch Cervi t Mirror: In connection wi th large optics technology, we are in the process 
or g~inding and polishing a 24-inch diameter::·· parabolic mirror fromp~xjtJo .an extremely: 
low thermal expansion optical material. This mirror )ViII be used in our laser communicatiort 

~ground station te lescope on Matkin MountaiF). The figure of the mirror wi II be measured 
using a scatter fringe interferometer to an S!~curacy of .. \/50 Jo enable the opti cians to 
polish the surface to comparable accuracy. One of the principal reasons for using cervit 
is to~.t.u_dy_the effects of material creep on the optical quality of. large mir~ors .. V-

4. Electron Mi croscope: The_ Stereoscan Scanning Electron Mi croscope_ has been placed 
in full operation. Resol utions of less than 200~ are currently being obtained. Work is 

progressing using the microscope on failure analysis of integrated circuits and observations 
of th e surface quality of be arings and be aring races for accelerometers. v 



NOTES 5/12/69 MURPHY 

Nothing ()£ . significance to report. 



NOTES 5 -12 -69 SIEBEL 

.. 

1. , S-II P090:. The hydraulic unit has been installed on_t9undatio}'~ at. 
the S-I~ structural, and the installation of the ~_haker bases has been 

' -"started. . Due to some delay in decision on hardware required for the 
'test l ~e have decided to move out immediately with the installation of 
the thru~t 'structure and skirt to prevent a slippage in schedule. V--

2. AAP. Spacecraft :, ME Resident Engineers are involved in an assess­
ment of the manufacturing status of the four AAP spacecrafts. This 

' '- - .. . 
review encompasses existing hardware status I planning I tooling I and 
other aspects of the total man1Jfacturing effort. 'v"'--

3. Space Manuf,?cturing - Glass Experiment: A small high temperature 
(up to l5000 C) furnace capable of operating_9n-.9~ailable MDA powe~ is 
required to carry out the _9~_ass melting experiment proposed by the 
American Optical Company. Owing to the limited power available and 
the requirement for controlled cooling I it will be necessary to insulate 
the furnace with a high performance I high temperature insulation. 
ASTN Materials Division have agreed to support us in the selection of 
materials and the preliminary design and thermal analysis of a furnace 
capable of operating in the chamber designed for the AAP-2 II manufacturing 
in space" experiments. ~ O~e possible type of insulation which might b,e 

- used is, curiously enough, an outgrowth of the superinsulation studies -
'wllere multilayer insulation is used for LHZ tanks.. The multilayers for 
r- fiigh temperature insulation could be made from materials such as 

zirconia fibers and molybdenum foil. ASTN have also offered their 
assistance for the fabrication of a small furnace for initial in-house 
feasibility studies .. V 

4. Flammability Experiment: The principal investigator of flight 
experiment M -4 79 I Mr. J. H. Kimzey of MSC I has proposed that his 
zero 9 flammability experiment be added to M -512 (Space Manufacturing). 
~Tne- experiment would consist of 37 flammability tests on six different 

materials. The impact on the M -512 chamber would a"mount to addition 
of an electrical socket, a 12 oz. water tank I and water nozzles. The 
combined experiments would increase, the total weight .by approximately 
20 -lb., and would require an as- yet undetermined increase in funding 
and manpower, particularly for documentation. V 



NOTES , 5/12/69 SPEER 

1. AS.:..505 Mission Rules: A _~~m1?er of significant change s t? 
AS-505' Mission 'Rules have occurred since the FRR. The Flight 

'-.° Rul·ec,hang,es n'e~essary due to S-II Center Engine Cutoff, SIc 
guidance takeover" and the restart rules for J -2 chilldown failures 
we~e finali.zed.1ast week. Launch rule changes are being made to 
reflect CDDT experience (including provision for uS e of the back~p ______ .. .... .0' ___ _ 

L /V alignlnent scheme for a late interruption of the primary 
theodolite system) and to permit a recycle and launch attempt rather 
than an automatic 'scrub after S -IC forward umbilical a~m dis 'connect 
a:t T ~ 1 -6~ 8 seconds. The required Launch Rule changes ' will b~ 
finalized e~rly this week. KSC is aware of all changes. V",:~ 

2. AS -505 Flight Control Simulation: A t the request of the crew 
(Stafford) an AS- 505 Translunar Injection (TLI) simulation of a 

".--.. -." -

"",launch yehicle platform reference failure during the boost burn was 

.. _condu<;~ed on .May 7. The simulation involved the Mis'sion Control 
Center (MCC), the crew simulator at KSC and MSFC support from 
the HOSC. The crew took over guidance of the vehicle andsuccess,­
fully flew to orbital ins erti~;' and thr~ugh TLI second ·b~rn. The 
~- ,,___ _ • 4 _ .... 

_crew initiated cutoff of the second burn resulted in an overspeed of 
35-6 ftl.:>ec (the over~peed was caused by -~n e'rror in the spacecraft 

- .. ---- - - . - ~.- ~ 

.... simulator math mod~l and would pot ,have occurred in. a<:tual flight) 
which is outside the normal midcours e correction budget but still 
would have allowed completion of a meaningful contingency lunar 
orbit mission. Personnel from. S&E participated in the simulation 
£roIn the HOSC and their s!-lcces sful support was praised by both. /~ 

3. AAP Flight Control Measurement Requirements: With the 
significant weight and performance problem on AAP, one of the 

'---_. -.. . - , 

prime areas that is being slosely scrutinized is i~s.~r.uI!l.~nta~iC?n. 

requirements. In our earlier work with the system designers, 
~rlric~pal Investigators, and MSC we have ~~entified approximately 

1600 flight control parameters. We have initiated a concerted 
effort to cut thes e requirements down in a rational way and are now 

,r--._. - -.- . ., .-

working with eSE, the Program Office and MSC in ~st~~~is!?-i.!lg a 
more restrictive measurement criteria. 

r--~--~ . . - . _ . "_' --"._, _ . _. __ .. _ .... . _ . __ . "' , V--



NOTES 5-12-69 Stuhlinger 

1. ' PSG. AC T IVITIE S: . As a member of the PSG Astronomy Panel, I will spend 
May .16 at a .meeting in Washington. During the last meeting of this group, 

ab.out £.~e ~ t_a.!L.9t the . total tim_e--..~q.s dev_ot ~d !o t"he ._Hea~y_ ~~~.~.9..rer_.~!.<?£~.?:_~~ 
alone; I exp~ct that the same will happen during the forthcoming meeting. 
Interest ' in this program on the part of OSSA, GSFC, and outside astron­

omers is very high; in fact, this seems to be t~:..~r:-lx _.pr<?j~. c,t.t;~.v:._~?-~c:I:: .. 
does not . rneet ·with .criticisrn from members of the "community". (This .. ~ . -. ,,' .. - _.. 

is ~~._~~llg~~ ~it ,~~_ ~~~~,~IEa~~~~j. projecfO-;::"- ~'~ ___ ., ___ '_u. 

2. HEAVY EXPLORER LETTER: Dr. Naugle has signed and mailed 
a letter to Dr. lv1ueller with the request that Dr. Mueller pe.rm~! ~SFC 

,Jo,.perform studies for a Heavy Explorer Program. PD and AD-S had 
helped to draft this letter. v - ' " -

In response to Dr. Mueller's suggestion to you, we are now working on 
the draft for a reply from Dr. Mueller to Dr. Naugle.v -

3. NEW LOCATION OF AD-S: On May 8, AD-S (Dr. Bucher, Frances 
Davidson, and I) moved to Building 4200. ,We are occupying two rooms 

~~ ,the squth-west corner of the ninth floor. ~' 
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The status of on- board strength for CSE vs author­
ized strength was indicated in the subject NOTES, 
as well as difficulty in obtaining release of person­
nel to adequately staff the line divisions. It was 
noted by Dr. von Braun to Mr. Weidner who, in 
turn, asked me to advise you of the steps being 
taken within S&E to staff eSE. 

Since subject NOTES were written, agreement has 
been reached on additional ASTN personnel to 
eSE. 

We have also had discussions on what is the be st 
way to fill the remaining requirements and believe 
that, now the nucleus has been established, the re­
maining requirements should be obtained through 
the normal procedure of advertising within the 
Center. We are proceeding on this basis for the 
balance. 

We also reached agreement with PD to use this 
route in so far as our unfilled portion of the last 
54 allocation out of S&E for PD. 
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REMARKS 

I think this approach will give us wider coverage 
within S&E and will place the Center in a better 
position with respect to possible criticism from 
the Union and the Civil Service Commission on the 
route we took to give both organizations a strong 
nucleus to undertake the responsibilities assigned 
to them. 

Sometimes people are inclined to forget that S &E is 
trying to fulfill three Center objectives: (a) to buil 
and support PD, (b) to establish, build and place 
into operation a strong systems engineering organi 
zation which covers not only CSE but the Systems 
Divisions within the design laboratories, and (c) to 
enhance the Center! s scientific image which means 
reinforcing SSL and replacing the los ses to PD in 
the functional transfer of Jim Downey and his gro 
I believe you realize "it aintt easy" to satisfy all 
three of them, as well as continuing to carry out 0 

responsibilities to Lee James and Lee Bel ew and 
trying to cover the ART/SRT area. 
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REMARKS 

A s you know, S&E has corne down in strength since 
June 1964 in excess of 1000 civil service personnel 
In addition, since that time, the reduction in sup­
port contractor personnel has been approximately 
3000. Also, for the greater part of the last three 
years, we have been in an almost total freeze in 
hiring civil service personnel. So, I think it is 
remarkable that we have been able to cover about 
85% of our requirements for PD, CSE and SSL, 
particularly when all three organizations are seeki 
the best Marshall has. 

We are not seeking help or sympathy, just under­
standing of our probl ern. 

1 Enc: 
Cy subject NOTES 

cc: 
Mr. Weidner, S&E-DIR 

CODE NAME DATE 

S&E-DIR R. W. Cook 6/12/69 
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thl ~ \ ,.'l-'C'!~. '0/ ' 
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1. AIAA CONTRIB UTION TO SPACE TASK GROUP: Chuck Ellsworth 
was infoTrned last week that 2r. DuBridge has requ e sted an input from 
the AIAA (through the AIAA President, R. Srnelt) for the President's ' 

~Space Task Gr'oup. This will be a document of about 20 pages on space 
programs for the '70's. Members and former members of the Spacecraft 
Technical Activitie-s Cornmittee are primarily responsible for generating 
this document. < -

-
2. HEAT PIPE TECHNOLOGY AND MANNED SPACE STATION 
APPLICATIONS: Arrangements are complete for an informal technical 
interchange, Heat Pipe Technology and Manned Space Station Applications, 
on :tv1ay 27, 1969, aCMSFC: - Purposes are: (I) to survey the technology, 
(2) to identify prospective applications of n'lerit for the Space Station and 
Space Base, and {3} to identify engineering data required but not available. 
The program is jointly sponsored by Program Development and Los Alamos 
Scientific Laboratory. Speakers are contributors among their peers and 
attendance is generally limited to persons technically involved in the subject 
matter. Strong participation from MSFC and other organizations is indicated . . - V ... -_· 
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A T M II B LA C K BO xr_ '_I _C_R_I r_I'_I _C_A_l_,_D_E_S_I_G_N_R_E_V_I_E._' V_V--,-( _C_D_R---.!.-) : Th e following 
revie\v washcld this past week: Solar Array vVin g Assembly - A good 
in-depth pr(!~entation was givcn on the design of the solar array wing on 
lYiay I'? . . The design and supporting analysis is essentially cornplcte, 
with all drawings planned for release in July. There appears to be_~<?_ 

signi'ficant problems in this area. , As a means of reducing A TM weight, 
' the ~ . .cis'so.r rnechanisms and cross bean1s are being . c?:1sidered for rc­
design to use alUtninum in lieu of steel. The weight savings is cxpected 

. -- - -. - . -.-

to be h1 the order of 0 -Q. pounds, with a potential dclay in design of three 
to four weeks. \./ 
BIOMEDICA L EXPERIMENTS SCHE:D'QLE: Current potential problem.s 
include delays in cOlnpletion of PRH. 's for M071/M073, Mineral Balance / 
Bioassay of Body Fluids, which could impact the M487, Habitability 
Support Sys tem, and progres s of the Pre limina ry R equiren1ents Review 
for the Experiment Support System. Efforts are continuing to expedite 
these reviews through MSC's Program. Cffice . V 
LM-2 DELINEI3-Y TO AAP: The LM-2 Lunar Landing Sirnulations (drop 
-tests) have been completed and post test verification is in progress. 
Shipment to Grumlnan for transfer to AAP is planned for lvlay 28, 1969 . . /' 
AAP-2 AND AAP-4 ACOUSTIC TEST PROGRAlYl: A visit was nlade to 

_ ... both _the MSC and Lockheed/Sunnyvale Acoustic Test facilities (togetheT 
with a representative of the Astronautics Lab) for the purpose of finalizing 
a facility choice for AAP-2 and AAP-4 front end payload tests. Unofficial 

- ' i~fo-rniation was obtained from MSC to th e effect that -the MSC facility 
can be modified to perform the tests in a reverberantrnod~ as specified 

a t )10 cost}o MSFC. Official confirrn'ation has been requested. l,/~ 
STAdE S-IVB 212: Stage S-IVB 212 component r emovals have been 

.-.1 completed. The stage is in the No.2 Insulation Cham.ber, and prepara­
tions a re b eginning for the LH2 tank internal rrlOdifica tions. A pproxi- . 
mately 85 percent of the Scar's drawings have b een released to date. ~ 

J,;-, , 

;:" ) . '., 
) .' 

, ' , I 

~ \ (. t'''' 
.. ·fl ." ... 
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F-l ENGINE -, A s previously reported, the _~~)_u~' , outboard engines 
on S-lC-IO exhibited thrust levels approximately 15K below the 

)evels nl.easured during acceptance tests at Echvards Air Force 
, Base. The cent. e r engine showed a lK increase. Thrust levels, 

~-- - " ' 

lower than predicted f01' flight, have been cornn1.0n on previous 
vehicles and have been attributed to site differences, instrun'lenta­
tion) turbine coking and run-to-rpn vari?-tions. A d ,e,tailed _,,_ , _" 

.-'.' .. 

inveslfgalion has been undeTway since the S-lC-IO static testo 
The quality of the prop ellants (both oxidizer and fuel) is a prinl.e 

~ __ • __ do.... - _ - --:-

suspect. Sanl.ples froITl. all sites are being analyzcdo A detailed 
report will be nlade by Rockctdyne in the F - 1 Progl'anl. Review at 
Canoga Park on June 3, 1969. Early flight data fTorn S-lC-S 
indicates close agreenl.cnt with tbe predicted thrust which had an 
cnl.pi.rical 9K negative bias. , ..-

'v' 



VISITORS: 

CONSTAN 5-16-69 NOTES 

Sj 19 9Q'~ 

On Tuesday, May 13, 1969, Mr. Isrnail H. Tekinal, Member of the 
'Grand National A s sembly, Istanbul, Turkey, visited }v1ic!::?_us1 Assembly 

-""Facility. After a briefing which was presented with the assistance of 
Mr. Akbay, S-IC Project Office at MSFC, Mr. Tekina1 was conducted 
on a tour of the facility. V 

On May 15, 1969, Dr. Robert C. Seamans, Jr._ $,e<;:~·etary ,oJ.th~ Air Force, 
. sp-oke at the Great'e 'r ' New Orleans Chamber o'f C0IY!-merc~ , Arme d F -orces ' 
Luncheon . The chief topics of Dr. Seaman's address were the establish-

".---------
ment of the ADM systern and ROTC in colleges. , ._., _ ._____ V 
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1. GULF STREA M DRIFT M.ISSION: The rehearsal dive which had 
s lipped is s chcd uled for this week. All training r equirerne nts remain 
on scheduie. The actual mis sion is planned fol' the p e T iod of June 2 to 
July 2. Dr. Ed McLaughlin of th eM Office of Space lvf.edidne, Iv1.SF, has 
sent Bellcomm personnel to West Palnl to consult on cxperirnental data 
to be taken for the l ife sciences part of the NASA progran1.. ~ 
2. SPACE BIOLOGY SUMMER STUDY: A surruncr st udy on 11Space 
Biology Future Prog r a m Plans!! will be sponsored by the Space Sciences 
Boar el of the National Acadelny of Sciences - National Research Council. 
"fr.e study will be at the University of California at San ta Cruz and will 
be about three we eks in duration. Dr. John I-Elchey and 1v[r . Jerry 
John son of my O ffice have been requested by OSSA to participate and 
to support the study in the progran1. planning area during the ·week of 
Juli 13 • . OSSA seeInS .. t~ be encouraging ITlore a ctive p a.r. ticipation o~ 
MSFC in the space biology ar-ea. T!':tis is probably a result oJ the recent 
meetings between Dr. Reynolds and you, Dr. Reyn~ld.s <:.11<:1 Di. · ~~ucas_ 

and follow-up activity and yig OTOUS PSG support by D1:--. Hilchey c:tnd Mr_ . 

~Ray Page. the MSF C representative and alternate on the Spa.ce Biology 
Pan e 1. ,,,...-----

. 3. ATM-B (SOLAR 1-.lISSI0 1'~ ): · Dr. Hii:rolcl Glaser, Chief, Solar 
Astronomy Progr am, OSSA, has be en cJ}-f:9yrag jng M.SFC to assume 

~.", ...... -., - .- . . 
..!..£..~p_o_~~sj~ility .. for the photohe lio graph expcr in1. en~~ This experirnent , 
which.is being developed by Dr. Harold .Zir in of CIT, is the l? rincipal 
experiment for the proposed ATM-·B r.£1.ission. Dr. GL3.ser ha.l:. taken the 
position that, if ATM-A is succes sful, the backup experiFnent hardwa.re 
will not be reflown. However, tbe photoheliog rap h experiment c ould be 
incorporate~ in the backup ATM canister for the ATlvl- B Dlis s ion. We 
hope to provide a satisfac tory cooperation and support fO T Dr .. Zirin 
with a minimum involvement of luanpower . . Dr. Zirin is a VE.:Ty well 
respected young scientist. I have been told that he is a close friend 
of Dr. Lee Dubridge. Also, Dr. Zirin was a coll eg e rOOlnrnate a.nd 
fellow graduate with Dr. Henry Srnith, Chief Scientis t, OSSA. ,,-- ' 

·-4. · SUPER EXPLORER PROGRAM: 1-.1r. Ii~lperny£ OSSA has r~_q':le.sted. 
that '!Ie prepare a presentation on the Super Explorer concept: for the ' 
.!:!igh Energy Panel of the Astronomy Missions Board. This pres-elltatio·n 
will take place in about one month. Dr. Kraushaar, Chair man' of the 
High Energy Panel) will then present the Super EX?lorer concept t o the 
AMB. N,1r_. _;Halpern's strategy is that the High Enel'gy Panel will eagerly 

r accept the c:...oncept, and the AMB will better accept the proposed prograrn 
when it is presented by one of their mernbers rather than by NASA. Mr. 
Halpern does not desire any detailed discussions of Super Explor er 
during the AMB IUeeting here on May 23 and 24. V 
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NASA LQNG RANGE PLAN - The long range goals and objectives of NASA as formu­
lated by the PSG activity were distributed to government agencies and offices 
outsid.e of NASA for comment last month. Copies of their comments were received 
from M SF this week. \, 

Of particular interest was "Decision Criteria for Space Planning II which was included 
in the comments received ff-om the Executive Office of the President (Office of 
Science and Technology, Mr. Drew). The compelling rea~ons st?ted for suppor;: 
of a- larg-e·-space program were: - contribution--s to national security;- international 
posture l and attitudes and morale within the United States. While important 
contributions to engineering and scientific development were recognized, they are 
considered _~econdary to the above social and political reasons. In the coming 
decade the ' total scai~ of space ~ctivities is expected to be still largely determined 
by non--scientific conditions., -' 

'" _ 1." 

- Other inter-esting comments were: Department of Defense - The s-pace transportation 
iss_ue _shouldJxe:_ treated separately ~from t.~e space statio~. P~esidentf s Office 

, 

. (Office of Science and T~hn~iogy) - Temporary lunar shelters are preferred over 
-. '-perf!1an e!!~'~lnrrarbases; -.: the lunar p;~gram-~hould ?<?1;..be an !?c!_~finite ope~ 

-ended program; -- It might be advisabl-e for the space station to follow,J1ot pre-_ .... _ _ . . _. _ . .. ... #_..-..." ':.11 ~ __ _ I 

I ~-<?ede, . low ::.cost ·transportation development; --- There is no reasorLthat a g-ravity 
, : free :lab1:n:.ator:y,in space is worth the increased qost over g£QUPll ba§B.Q. facilities; 

, The __ ~~_~!.ere medicine section "is unrealistic, devoid of any method of approacp 
--:and c'Dnstitutas- a random list of happy solutions foi.- any fore-seen probt:emsft

; -­

The astronomy section "probably underestimates the potential c9n.tribution -of 
-. sppceastronomy to basic physics."; -- "Experi~nce 'ha"5 largely . eiimi~-aEea -the 
uricertainty- about what was possible in space - and the military Significance of 
space capability; in the second decade greater emphasis can be placed applying 
'our capability to specific worthwhile opportunities. II . - ,. • 

SATURN COST ESTIMATES FOR PLANNINq. _ - . Reference your comments on our 
--nOLes :ef-si-s--/6S"-, copy attached. The plan' for making thi s interim estimai:e· has 
two .phases: First J _we are making a rapid- preliminary estimate .. This . estimate is 
ready for reyiew by PM mnnagement this week (May. 19). This _e.stimata_will 'be. ___ _ 
given to Dr. Lucas f organization for their planEing activities 0 The second phase 
will be a more detailed analysis and documentation of the rationale. We feeL 
this documentation is necessary to bridge the "creditability gap" between the 
past Saturn estimates and this "production II estimate. We will keep you advised 

·--ohhe-progre-ss--and review this interim e-stimate with you as soon -a--s it has been 
endorsed by PM. V 
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1. POGO: At the POGO vlorking Group Meeting on the vest coast on May 13, 1969, 
Douglas/McDonnell Co~ h-fDC) gave a presentation vThich indicated a slight 
POGO-type inst abj.lity at 8 seconds prior to termination- or' the S-IVB se.c~n~ 

~ burn. Updated MDC data also shows that AS-503 would have been only slightly 
. stable at this flight time. , The messe.~e --1'S' that the S-I.VB is marginally -

s.table, [l.nd there is e. possibility of an instability occurring . However, 
only 1/2 %' -d~mping- of the' 'unstable structural Mode wa's USe'(:f "in 'the MDC 

~study, \-There'as the actua.l d a roping i s felt to be higher. A d.amPing ratio 
of .001 is sufficient to eliminate the instabilit'y'--acc'ording to the Douglas 
study. Since the osciJ.latio n occurs so late in flight, we do not feel ' 
that sufficient time will be availa,ble for the oscillations--fo {ncr'ease. 
'to' dangerous levels beror e shutdown of the engines. \. ./ 

2. ~nace Shuttle Pro~: In the area of aerospace environment for the 
space shuttle, this laboratory he.s identi fied the follmTing potential 
study a.reas: (1) Atmospheric launch and landing constrcdnts.; (2) Orbital 
atmospheric criteria.' for operations beyond 1975; (3) A flight profile .. 

~-de'Pendent atr.lospheric model for the re~ion' belmr 90 km-~ - ,\-lith er.J.phasis on 
-': re~ntry heating-problems; (4) Ground,-inflight, and deorbit wind conditions, 

and (5) World-wide meteorological conditions for abort. A space shuttle 
aerospace - en.viron.~ent design criteria document is being prepared. Contact 
'With the Air Force Dynernics Laboratory, WPAFB , has been made to discuss 

. aircraft related environmental problems ' which might influence the design 
and mission planning for the space shuttle. 1/ 

3. Fourth National Conference on Aeros,pace -Meteorolop'--x.: Tr~j.)L ~onferenc?, 
which" is sponsored by AIAA and the American tAeteorological Society, 
yj,ll be held Ma.y 4-7, 1910, in Las Vegas, Nevada. The last similar con­
ference was held. in New Orleans in April 1968. ·Mr. William 'tT. Vaughan 
of our Aerosp a.ce Environment Division, and Mr. Norman Sissemline, 
Air Force Cambridge Research Laboratories, will co-chair the conference. 
Principal a.genda topics will be related to meteorological a.nd space 
vehicle/aircraft engineering application stUdies. t-le expect that MSFC 
efforts will be well represented as for previous conferences, since 
j;his is ,.the major _national meeting ' on the subject~ Plans are being made 
to have copies of all presentati ons available prior to the conference date, 
so that the sessions w~l l consist of author-panel discussions with attendee 
participation, rather than ind i vidual paper presentations. 1." 

4. Educations). Acccmnifshinent: Qeorge H. Fichtl,~ of our laboratory I has 
completed all the requirements for, and will rec,eive his Ph. _D. in Atmospheri,9 
_~r~ulence in June 1969. The subject of his dissertation is "Shear Layer 

and Jet Instability in Stratified Media." Pending final NASA approval, 
he is planning to present a paper entitled t1Longi tudinal and Horizontal 
Lateral Spectra of Turbulence in the Atmospheric Boundary Layer" at the 
AGARD Specialists t Meeting on "The Aerodynami cs of Atnospheric Shear FImTs," 
Munich, Germany, September 15-11. 1969. ~~ 

t/~~~ 
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Negative report. 
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No- submission this · week. ..5J/5' ,9(i,d 



,-:.P'"' 
.. , 

'--l" .:1 
" 
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Prcse n~ on board streng th for Ccnl ral Sysl'e rns En gin eering is 107 pcrsonne l .. ~ uLoL 
1/ the"154 prese ntly au thori zec.l • . Due to the requireme nl's of other Center eleme nts 

..lJ<;'::! ' . " \"Ihi~h ~re prese f)tly be ing sl aHed / 'we have had much difficulty in obtaining th9 .. 
;~ r{:!'J ( :Y' J~lc:ase of p~ rsonne l to adequa tely ; to ff OLi; line division~. This minimi zes Ihe 

, ..... -' .... ,,~ .. , .... , operational effectiveness of several of these organizations and causes concern as 
?;~ :.,:1.\y to the capability of this organi zation 1'0 fulfill ·its intended mission. '/ -

l'l <I ( ~2 ~-:: . .. .. 
J . , . 

. ,_~--_. , lifetime and Reliability Problems of Gyro Spin Axis Ball Bearings: From Dr. Ralph 
. Roganl a close associ a te of Dr, Draper/I le arned re ce ntly Clbout their difficulties 

in obl'oining high quo.!ifica Hon ba ll bearings for the spin axis of the ir gyros;-their " 
. ';' i. ; ." : ~j-'obl ems' are ide nl'ical to l·hose outlined in a wee kly NOTE 1'0 you o'n Jcinua-ry 16, 
. '~::"r':'~ ;1 r 1967. _ For olj"C_qyvn _pr'ogram', .the. situation .has not.i~ pr.o.\,(e.~~_ si !ICf!Ju::.c~s.J2~.t. po~; 
L-:;! {.'f C. ii, s}~1 ~;J5?~S'b,~a.iD. l'h..~. ~2CeSS5J ry JQ,Yun_d.ing supp.~rl: i or ? special hi~h pr~ci sion ball 0 

r~~;.".._ "",,-.~,:,.I' II beartng mC1nufactu(tn£t cqf)tracl' (aboul' $350 /000)! In the meantIme ,one of BendIx' 

)\d ." ,,~(, · .. j rvcndors, ....:t'l ~ \~ .9.eparture/ . do e s not de liver.'anyrPore_ be cause i·his business has nOl'..bee o. 
":'; .II : L p~of!tabl_e, to them, For future 'orders (516 and follow}ng), we should increase the . 

~)~ ~ . ~(;l. \::~ II reliabilil'Y and the. life time of our 'i9Yl'os, which depends mainly on Ihe CJu ci lity oL" 
Sty~;;'d /( ~'H ' the ~all be aring.so , It is of interest I·ha.: Kearfotfmanufac(ur~.s_ ~ow precision ball 

. ;I)J: ;:..r · i~)11 Ii bearll1gs }OI:.J~~~~vr~_gy~o f?yoduds .. vnth_.~xc::~ll!:.r;~~~~_::: -- lust as we had propos~9 
r, .... t,?( ~-? _ . J iJJ.f9r.. Ben,9.ixj we will contact KearfoH whether they can manufacture for our gyros. 
ll.j \='~ ·~ , l.,,: H Yestejoday'l lecrned in Housi'on thai- MSC/JldT VIii I reduce th8 preload on I'ho spin " .... 
160,f .I" . > r; l axis.' bearings Clnd lub-ica le them \'lith heavier oil 1'0 increase the bearing reliobilHYi . 
. " -T :; _ ~ _ ; !llbl?_:lVill.r-csu If in hig ~8~ .~~c~ I e r'at~?n (~G l? end.ent dti h rC\te~ e. This fact is noi', h~\,i.e\'er I 

I ) S . -. • I' t I I ' I' I .' I 0 I I ,. d cl ~. \ too Impor i'cml' If h~e Clune') va -l i e e propu slOn pna59s can 08 ol!:regC'!r ~'. ' .. 0 ;, 

• .. _ 1 ! , : ..... ~. . . :: ~. . ~ t • • 
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Ed Buckbee
Translation
Herm. Weidner Please note. B

Ed Buckbee
Translation
Ed O'C Maybe we should support this after all. Please look into it. B
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1. S-II CENTER ENG INE ANOMALY INVESTIGATION: An S-II inboard LOX line 
modal characteristics study was made to determine from a stability stand­
point, the best location fo~ an accumulator. Two locations 'were considered. 
The requirement of the accumulator is to give a fir~t 1 ine frequencY ,of 

_ ~_h.ertz or less and a S_~.~9nd I ine frequency sepa-;'-a-ted a s'afe"Aistanc~ 
above the high ga in eng i ne and tan k modes . ' Resul t s of the 'ana I yses ' show 

c-a '-location---11.25 inches above the pump flange to be superior. For this 
locatinn a somewhat larger accumulator is ' requi red to obtain the 5 hertz 
first mode . However, it wi 11 result in a 66 hertz second mode, which is 
10 hertz higher than that for an accumulator located 8.25 inches lower. 
North American Rockwell has been directed to provide four I ines with the 
upper accumulator. One I ine will be used for J-2 bobtail engine tests, 
one for qua~ification, one for 5-11-9 static firing and the fourth for 
installation on s-II-8 fl ight stage. A battleship version is now being 
tested on the J-2 bobtail stand~ A test on 5-8-69 under nominal conditions 
indicated that the resonant natural frequency was . red.l:!ceAfrofTl 21 cps ,_ 
to 4.5 ,cps. ..Two tests'·we-r~ 'con-due ted th j s we'e-i( with suc t ro~- (lne'--pu lsi ng 
on the, firs~ te_~t a.nd discharge _Iine ,pulsing on the second test. Pre-
I iminary data indicate that the accumulator functioned satisfactorily 
as lanned .. ~~'-- ~_p'_.""", ,.,. .. ~ :t;:o;~~MC~.~,-..... .... ~"t'''<I-~ 

"......:-U~~.~. '.r. _ f 

2. HUMAN FORCE EXERTION INVESTIGATION: Auburn University has submitted 
' an unsol icited proposal for developing a gen-;;::;l model descri ,bing human 
~ .9,ynamic force exertion and r~suftant motion in ie-ro gravity_. Since a -' 
'. 10ng .. ,sJaJ:tdJng problem has been the spe..ciJication of ' s.!iE!n_g.!~ J.e.CJui re_me~ts 

for .astronaut aids and other structures with which a crewman may -come " 
into contact, _the. proposal has .been favorablY ... re'(iewe:_d.~. 1b..~ P~_b. C~ru .. ~Ls 

t...t_o _J.J!2..~ h ~._ [11_0 rl~Y •• ,~ 
3. S-I I STRESS CORROSION ,REVIEW: Personnel of the Matefials Division 
participated in_a review meeting at North American Rockwell last week 

--to discus.sS-11 follow-on procurements for S-II-516 and subs. NR agreed 
in almost every case to change out material s to , el im rinate those now ~ 

considered to · be susceptible to stress corrosion cracking. Little .orno 
n _g.uaJ Lf i ca t i on_.of comp0rl_e I') t_s _w i J. L ,b_e J .eq uj.L~S!' and a sign i fT c'a-n i --cos t 
reduction can be r~~11~ed through the elimination of periodic inspections 

_that now have to be made on- these parts. We consider this an important 
' mil~stone in our attempts to combat stress corrosion failures in Saturn 
hardw~re. V 
4. PERSONNEL ACHIEVEMENTS: Mr. Fred Uptagrafft of Materials Division has 
been recognized for submitting the best cost reduction item for April. 
His suggest i on was to use a I esS--COstTy-m'ate'rT~n-(Kry-toxr-'for-- T-ox~----= 
~omp~_t .. j~_iJLt.Y ,.Jn_ .. the 5,-1 C, s~~'ge ~ and resu Its ina cos t ' reduc t ion-< of /""' 
$60],000. He receives a $50 . 00 award and scale mode) of Saturn V. \r 
5. BEN FRANKLIN DRIFT MISSION: We have successfull y concluded negotiations 
wi--tn the Medicai Directorate at MSC, and our Bioastronautics Off-ice is 
implementing the electroencephalogram sleep experimen t with Chet May on 
board the Ben Franklin. The Aerospace Medicine Office in Head~uarters will 
prov~de MSFC with Bel1comm help in preparations and data r~du~tion on the 
Ben Frankl in mission. We have agreed to provide Headquarters a brief 
weekly report on tnis experiment and on the general mission status. V""" 



NOTES 5-19-69 Heller 

£11') 9~/J 
1. MOUNT YARBROUGH: _Mr. Leonard S. Yarbrough of our 
Scientific Engineering Division received notice that the U. S. Board 

c..... 

on Geographic Names has designated, in his honor, Mount Yarbrough 
in the Pensacola Mountains, Antarctica. This is a result of his 

-- - - . - -
participation in the United States Antarctic Research Program during 
the austral summers of 1965-66 and 1967-68, first at the then new c;;. J I 
Plateau Station, and later at the new facility (Palmer II) on Anvers ~2k!1A-.v ' 
Island. It is also noted that Mr. Yarbrough has received the - 72.. 
Antarctic Service Medal from the Department of Defense for his ~ 

- participation in the USARP activities. V -. 

2. GAMMA-RAY SHIELDING: Last week the Gamma-ray Shielding 
_Experiment on board a 10.6 r~ 106 cubic foot b'a-Uoon was successfully 
launched from Palestine, Texas. Weather conditions which had held 
up the launch effort for several days cleared on the 12th, and the 

.Ealloon remained in close proximity to the "launch site for the entire . 
duration of the flight. The dat':l- from the balloon flight for gamma-ray 

eo shielding studies looks very good, but a clos.e analysis will be neces sary 
to determi~e the Otr-ue -effectivene~s of the shield. V-- _ _ _ _ 

Two technicial summarie s, {I J ST -1 OO- Platform and Far UV Expe-ri-ments 
and (2) Proton Spectrometer, have been forwarded separately to 
Mr. Hamrnick of Executive Staff for possible inclusion in the MSFC 
WeekI y Report to Dr. Paine. V - --l 

I 

Ed Buckbee
Translation
Congrats! B



NOTES 5/19/69 HOELZER 

.fJ I '} rfl/; 

1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM: 

Acceptance testing continues. The system is performing 
steadily, with a current uptim~ of 91% and rising more 
slowly ~ _ as of May~196'9 ' " -' - --~ '--. 

Component acceptance has improved to the point that ~ly 

two Fastrand drums are below 90% uptim~t .. ...._' . ..... ,-- ,,, . -. -,,- -

At the present rate, the earliest date acceptance can be 
predicted is between 40 to ~5 days from April 19, 1969. 
This is subject to change, -since the rules of acceptance 
allow for dynamic everit occurrences, such as downtime, etc. ~ 

2. EXEC II CON\~RSION: 

Conversion of EXEC II work, run at University of Alabama, 
Huntsville is progre§sipg. Ap?~t 75; out of 115 jobs have , 
been converted to EXEC VIII lor third generation production. 
Production levei on some of the jobs remaining has been 
very .high and_ machine time ut~ization has still been-high . . 
Further conversion, now being completed, should reduce 
University of Alabama, Huntsv ille machine time utilization 
significantly. v---
3. PRESENTATION TO S&E-ASTN ON COMPUTER SYSTEM OF STRUCTURAL 

TEST FACILITY: 
(,.. - - ."- -........ -

The Systems Analysis Branch of Computer Systems Division gave 
a presentation to the Test Division of S&E-ASTN on May 5, 1969, 
to inform (1) Test management personnel of the computer hard­
ware and software systems utilized in support of structural 
testing, and (2) make recommendations for planning and co­
ordinating activities for optimum utilization of existing 
systems for future test. The capabilities, limitations, and 
problems encountered In -the ' past with each system were also 
presented and discussed. It was agreed that Test Division 
JRe~~onnel would accept responsibility for computer operations, 
_including climate control, and make plans for coordinating 
training for MDA test. The Systems Analysis Branch is 
responsible for the software system of the Structural Test 
Facility, and its personnel will be made available through-
out test runs to assist in troubleshooting of a systems 
failure. The initial training would also be provided by the 
Systems Analysis Branch. A similar presentation and discussion 
was held on May 9, 1969 at the request of Test Division 
personnel to inform test conductors and test engineers about 
utilization of the system.~ 



.' 

NOTES 529/59 HUBER 
, //7 9~;6 

I. 'PLANETARY /NUCLEAR: The Planetary Explora tion ~lanning Pan~_~ 
met May 13-14, 1969, .in NASA Headquarters. A grea t deal of time 
~s~-spent discus sing the mission, spacecraft and r esource require­

,ments for each mi?sion in the base and optional programs 0 Two · 
new optional plans were added.-!n the outer planet area of the over-
~ ---- . . ~ - - - --._. -. - ~.- .--' '--
all plano - _The~r:,~~2:.~E-~ . ...g_~~5~Ee,ayy,., ,e.~e.h~.§i~QP-.§§lt; .. l,lrJ2~ 

~and Saturn V/NERVA uti lizati0r:!.? This is the first time during the 
Younte~o'f.the-· panel' 5 planning that realistic Saturn V class options 

have -been made visibleo The 9~ter pla net grand tour type missions, 
r-Cthree planet flybys) have been identified as desirable major new _ 

..... start i.n the FY-7l budget and a five month work plan to prepare for 
this potential request has ___ been formulatedo V-

Don Hearth has sent letters to MSFC, GSFC, ARC and JPL requesting a 
"well-thought out program plan" by mid-July, covering both technical 

'-and management aspects, if _the~ _~espective Center is inte.rested in bein~ 
assigned the Project Management responsibilityo It is Mro Hearth's 

-~ption that the responsible C~nter must be selected this fall. Action 
has been assigned- To the 'Advanced Systems 'Ana1y~is - Office (Huber) 0 We 
will prepare a progress report to you in a few weeks o ~-

2. LUNAR .S.l-!EI~TER STUDIES: Langley Research Center is planning two 
parallel studies (8-month) of $250,000 each on a 2-man, J4-day _ lu~~r 
shelter. It is to weigh less than 3,000 pounds and will probably 
use an ,expendable or inflatable concepto We are participating on the ' 
manageme nt- group which met last week -to finalize the work statement o V 

. , -



NOTES 5/~/G9 .. Jl\MES 
. IliCf0 

1. Apollo 10 (AS-50S) Re port: The l~unch vehicle prelaunch operations 
were nominal with no problems occurring vvhich impa cted the countdown. 
Actual launch vehicle event times during powered flight were ve.ry close 
to predicted. times ~ith earth orbit insertion occurring approximately 3.4 

'---- . 

I 

seconds later than predicted. Ba sed on the initial data re ceived at HOSC 
-and,inputs from KSC and MSC, the following status was derived: S-IC 
_sJ.~stems performed at or. near nominal. Initial analysis indicates that the 

oscillations reported by the flight controllers during the S-lC powered 
phase were the normal structural tiring out" associated with S-IC center 
engine shutdown~ '-' The S-IC/S-II separation sequence was comparable with 
·AS-504. All S-II engine- start box conditions were met at ignition and all 
l • • _ ... 

systems were Dominal throughout the burn. The center engine cutoff occur-
red as plan~ed and the data available af this time- shows no indication o( .. 
ll}.~ 9scillations previously experienced. A~l S-IVB stage and engine 
systems were within the expected limits throughout the first butn flight. 

-~. . -
I. U. peri?!:f!1ed as expected with des ired orbital conditions being achieved. 
During orbital flight and TLl burn all maj or systems performed as required. 
The astronauts reported ~igh frequency viliration!? in the vehicle_from . 
about 3 minutes after ignition through TLl cutoff. The HOSC data appeared 
'smooth ..with no evidence of rough combustion' or other vibration source. 

"e ' ._' .. lh~LCS.M. . accelerometer data was noisy I but did not show evidence of . 
significant amplitudes in .!he S-P/B second burn. TLl activities I consist­
ing -OfA!:.h:e--LOX and LHZ propellant lead experiments and the propellant- ~ 

dump, were !conducted without any significant problems. However, during 
preparations .for the propellant dump, the S-IVB auxiliary hydraulic pump 
appeared to draw only about 1/3 the ~ormal 'current loa'd when it was 

energized at TB7 + 53:20. No system pressure rise wa-s observed~ how-...... ~ ,-

ever ,sufficient system pressure was available to center the engine for 
the LOX dump maneuver. rr:he prepla nned experiment and propellant dump 
provided sufficient impulse for a successful slingshot to escape velocity. 

~Therefore, the APS ullage engine burn was terminated by ground command 
immediately after ignition. We are expediting the return of- down range 

. da~~ on resta_~ a nd post TLl activities. V 

2. S-II Oscillation Testinq: Two tests have heen run using the experi­
mental accumulator for helium damping on the bobtailed engine at M SFC. 
In-both tests I a 4.5 engine-mixture ratio (EMR) was used with the system 
being pulsed at pump inlet and pump discharge in the respective tests .. 
BQt£l.-!~sts yielded same results with the natural frequency be.i~~._!educ~? ._ 
to 4-1/2 Hertz. Tests will continue using different flow rates-and EMR. V 

. . 



NOTES 5/19/69 JOHNSON 

$I), c;VJ0 
Nothing of significance to report. 



NOTES 5/19/69 MOHLERE 

.5j1'7 rJb 
Nothing of significance to report. 



NOTES 5/19/69 MOORE 

6/ 1'5 oV'/j 
1. CMG Desaturation for the ATM Backup Mode: The initial ground rule for automatic 
gravity gradieht CMG desaturation maneuvers for AAP orbital configurations was that 

~ the manuevers be accomplished during the night portion of the orbit. The reason for this 
ground rule was to avoid any potential thermal impact and to maximize the time for solar 
observation. Preliminary indications are that uf".lder certain orbital conditions for the back­
up mode (CSM docked to the LWATM) manuevers subsequent to sunrise and prior to sunset 

. will have to be made in order to provide suffici~nt tirne for CMG desaturation by use of . 
. gravity gradient. The 'additional time omounts to approximately 5 minutes at each end of 

the daylight portion of the orbit. We have informally advised th~ ASTN thermal personnel 
and indications are that the thermal design wi II not be adversely impacted.' ,, "'lith respect 
to solar obse rvation time, the loss will averoge about 5% or less and is dependent upon the 
time of year of launch. The computer runs of the desaturati on scheme for the backup mode 
have been made by Bendix under the Martin contract. We expect- more data fairly soon .. 
from which we can more fully assess the problem and perhaps improve the situation. \ .... ,....---

2. Bio-Med E:<periments: The first working model ergometer,built by ASTt'-J Lab, was 
delivered to ASTR to help in the development of the heart rate control system which is 
progress ing. Fabrication of a breadboard model has been started. This breadboard wi II be 

' de livered to MSC mid-June. V 

, 3. Miniature TV Camera: The miniature TV camera was used by Ronald Phillips, Chief,. 
_ T.~_c.. hn~.Logy Uti lization Division, in his opening remarks at the President's Committee on Aid 

~jo the.J-:landicapped. He cited it as a kay example of how microminiaturization had made 
possible useful devices outside the space program. He then used the camera to show, on a 
large TV projection screen, the size comparison ofa scale Saturn V to a scale man . . Response 
was good. . /~- -.... 

4. Personnel Transfer Status: To date personnel actions for 181 persons transferring out of 
Astrionics lab have been cleared by us, Of this number 29 go to Central Systems Engineering, 

' 124 to Manufacturing Engineering, 27 to Program Development, and one to Space Sciences 
laboratory. Yet to be cleareq are three to Astronautics, one to Program Development, and one 
to Products Office. In addition, we have foui or five yet to be determined for Dr. Lucas and 
transferred by June 30, making a total of 191. To date 36 have come to Astrionics, primarily 
from Test Lab. Five are yet to move to Astrionics 1 primarily from Astronautics. Those ,additions 
to o~r strength bring their functions with them in most cases. V 

__ 5. Trimming Techniques for Microcircuit Thin-Film Techniques: Vapor deposited nichrome thin­
film resistors have been fabricated in-house fur development o( precision trimming techniques 
for thin-film microcircuits. One group of resistors was laser trimmed using a TRG Corporation 
b~olaseri" one group was ul trasonically trimmed using a Sonobond Corp. ultrasonic bonder; the 
third group was used as control samples. The -trimming techniques are being evaluated against 
temperature aging, temperature cycling, and load- life tests. Preliminary results are encouraging 
in that the trimming processes have had no detrimental effect on the characteristics of nichrome 
resistors . . , / 



· ~ "" 

I 

" N:OTES 5/19/69 MURPHY " ":"--'/ 'l 

"" "" Sf )79V~ 
NASA OMSF Safety Survey: We have received the official announcement 
from Dr. Mueller that the annual safety survey will be held at MSFC 
on June 23 - 26, 1969[ headed by Mr. Jerry Lederer. Members of this 
team will also be from Mr. Bob Helgeson I s organization. The primary 
purpose of the survey will be to evaluate the implementation of the 
MSFC Safety Program as required by the Manned Space Flight Safety 
Program (NMI 1700.2). " 

The survey "teams will be divided into two groups: Systems Safety 
and Industrial Safety. We notified the different organizations about 
the survey earlier and identified certain actions that are to be completed 
in preparation for this visit. These actions include a review and closeout 
of items that the team was critical of during their last annual survey in 
May 1968. The Saturn, AAP, Program Offices and Program Development 
have been asked to present to the survey team the status of system 
safety implementation in their respective areas. ,-



> 
NOTES 5-19-G9 SIEBEL Ii I !Y/n 9(0 ,,/ .~'~!":'. 

1. Neutral BuoLancy; The MDA mockup was removed fro m the tank . this 
reportpefiod 'for structural updating, All neutral buoyancy diving personnel 
are being re-examined for proficiency. Written examinations have been 
given and are be ing graded. Wate r proficiency will be determined next 
week • . 

2. S-II Pog o: The installation of skirt and thrust structure to the mini­
stage ' has' been completed and air bag connectors are now being attache d 
to the skirt. Astronautics has re quested that we make every possible 
effort to place this facility in a che ckout status as of May 24 (originally 
scheduled for June 1). We feel that if no more significant changes are 
requeste d we can meet this deadline. ;..-r-

3. Electronic Manufacturing ~velo12ment: An off- site fabr:ication order, 
estimated cost $40,000, had been initiated by ASTR to de velop a process 
specification and inspection criteria for machine soldering of fla t packs 
to printed circuit boards be cause the capability to perform this operation 
to flight standards does not exist at MSFC. Owing to the immediate need 
for performing modifications to Saturl) telemetry hardware , i t was agreed 
between Astrionics and Manufacturing Engineering Laboratories to do the 
development in- house. This action will save mone y and time , and provide 
in-house capabilities for future fabrication and for the technical assessment 
of this proces 5 ~ /' ~ 

4. Telescope (3 Meter Classl: During the recent three-day workshop 
on Optical Telescope Technology I ' Mr . Angeh~ presented a proposal to ' 
build a lightweight I symmetrical reflector from a low expansion materia l 
(fused silica I silicon I cervet I etc.) The reflector would consist of a 

_ sh'ell made of a thin preformed sheet I the rear surfaCe would be made of 
a similarly formed concave sheet. Sandwiched be twee n the s e two sheets 
and joining them would be a foam core of s intered-in - place micro (glass) 
balloons. This design will eliminate the ill effects due to the characteristics 
of the more conventional core drilled or hone ycomb structure, and will 
minimize the distortion due to thermal effects and to delayed residual 
stres 5 relaxation. Grinding and finishing would be done while the blank 
is floating, 50 percent subme rged I in a liquid (preferably water) to compe nsate 
for the distortion effects caused by 19 gravity. '/"/ 

5. Project Super in Support of Tullahoma: Two of our pe ople made a 
trip to AEDC I Tullahoma I Tenn. I for the purpose of discussing AEDC 
plating workload to ME Lab for ,Project Super 0 _. Their anticipated work 
would be the plating of large nozzle s (48" O.D. x 50" Lg) weighing 
between 1200 and 2200 lbs. on a freque ncy of two to four times per year. 
O~her requirements would be special plating jobs such as nickel pla ting 
on lightweight foam plastic models. Ours is the only plating fac ility in this 
area capable of handling jobs of this size and/or complexity. ,~ 



'/ 

I , , 
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1. S-IV B Restart GO-NO GO Criteria: The GO-NO GO Flight 
Mission Rul\..;s .cor failures related to the S-IVB TLI burn hav( a ll 

, 

been b.1.scd in the past on criteria agreed to v,1'ith MSC which _ 

.. ... jI 

l'cqui:.:ed the s-Ivn/IU to achieve translunar injection with an . 
e~'l'ol' requiring no luore than 2S mls of midcourse m .aneuver delta 
velocity. During the evolution of the AS-505 rules, it becan"le 
apparent that th~ spacecraft had avail~ble signifi<;?-nt1y more . 
perfornl.ance capability than this for ~ontingency lunar missions in 
the event of S-IV B IIU injectIon errors. As a result of this and 
son"lC very late pre-l1'lission coordination, several failure cases 
requiringTLI inhibit according to the formal rules on AS-50S 
would probably have been accepted as GO conditions in real tim.e_ 
(e. g., IU accelerometer failures). We are conducting action 
with MSC to insure that we have mOre realistic criteria in the 
future on which to base our launch vehicle analyses and mission 
rules. ' 

2. Reductions in Pr~ram SUJ2...Port =. As re ported previously, the 
need to reduce expenditures for program support has necessitated 
a reasses sn'1.ent of ground operations in support of NASA pro­
grams. GSFC has nlacie the decision to reduce the m.obile support 
for the post-lunar lan;ding period to two ships (Vanguard and 
Redstone) and three Apollo Range Instrumentation Aircraft. This 
l8 basically com.patible with MSFC ' s r .equirements., ... ,-



NOTES 5-19- 69 Stuhlinger 

No submission this week .6/il cfiA . 
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NOTES 5-29-69 BECKER 
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Negative report. 



NOTES 5/26/69AELEW 
.£/~t.,1l ~ 

A TM CLEAN R 00lvtS: The 7 l110nth cons truction contra ct for the 4755 
l. r- ... ---·"" 

ME clean roonl has been signed. The ACE control room design should 
be- co-mplete by July 29. Authority to advertise and award a contract for 
the 4708 Quality clean 1'000"1 has not been received from. Headquarters. 
We understand it is awaiting Dr. Mueller's signature. Advertising and 
award takes six weeks and construction seven months (complete by 

February -1970). -'E~ is raedl'y':"'p' ~ £?nlin~th~"p.a_cjng A_TM-D2i1.£2.!£ne. 
If we do not hear somethingpositjve from NASA Headquarters by this ,...- .. .. .., -------

r-owe_ek, we plan to prepare a !W~ f~r your_ signatur~' to Dr. Mueller. V 
HA BITA BILITY SUPPOR T SYSTEM (HSS): Habitability Support System. 
design and revic\,v itern discrepancy (RID) status review ~s scheduled at 

"'-- - .. 
MDAC-\Vestern Division on 0ay 26, 27, and 2~. We have invited MSC 
participation and expect personne 1 [rOln the Medical Directorate and 
Crew Systems Division, as well as from .the Progran1 Cffice. .~:!gA _C­

WD has given Fairchild Hiller preliminary coverage for study iten1s on 
--- - # • 

_ th~ waste managelnel1t system .. '"..--
WA CS ELECTRONICS INTEGRA TION: During last week, we received 
MDAC-ED contract change proposal for integration of the WACS elec- _ 
tronic equipment with the Airlock Module. The proposed cost is $5.4U. 
We anticipat.e having this effort under contract on or before mid-June. V 
MEASUREMENTS: Mission Operations, AAP hardware designel~s and 
the .AAP Operations Branch met last week to review measurements on 
the A TM Thermal Control System, PCS Systern and Electrical System, 
and to_reduc-e the mea.surements to minnnum requirements. Thj s wee-k. 
the same procedure will be used with the Crbital Workshop designers. 
We intend to review the measurements with all designers and to cover 

_ the flight control requirements with MSC by the end of Jun~. \~ 
PAYLOAD SHROUD PDR: The Prelit11inary Design Review C2,DR) on the 

_~ayload Shroud was conducted at MSFC on 11ay 20. ~epresentatives from 
Headquarters, MSC, KSC. MDAC, Martin, Bcllconlm, and MSFC ele­
ments were in attendance-. Approximately 52 RID's were submitted. The 
gnR Board will meet on June 4. 1969, to disposition the RID's. 
APOLLO LM PROGRAM STRETCH-OUT: Scheduling exercises are being 
coordinated between MSC. MSFC, Headquarters and Grumman concerning 
a possible stretch-out of Apollo LM deliveries=:-and launches, depending 
on the success of the Apollo 10 and 11 missions. The Apollo Program 

-. -nas agreed to relain the L1.1-l5 (?-nd other hardware scheduled to be 
turned over to AA P), on the current A pol-Io schedule. The stretch-out 

'---" - -

will involve additional effort by Grumman under the A polIo L1.1 contract 
and will extend the Apollo LM deliveries past the AAP deliveries. This 
rescheduling should allow Apollo LM activities to provide a substantial 
base for the AAP LM-A activities. V 
LM-A CONTRACT: Cost and scope discussions were completed on 
May 2 J 1969. but agreement has not been reached on fee to date. A 
letter contract ex-tension will be required prior to definitiza tion. k-----



NOTES 5- 26- ~.kBRO\V N 
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F-l ENGINE - The F-l Progra m. HC\iiew will be held at Canoga Park, 
Califol1nia on .June 3, 1969. 

The package! authorizing n eg otiation of the F -1 Engine Flight 
and Operational S upport Prog ralTl (Deterrnination and Findings) is ' 
~ '. 
now in the AdlTli ni.s trator's Office. It w a s subrnitted to Headquarters 
in January 1969. Concurrenc e s obtained from Mr. Lilly and 
Mr. Moritz (in absen c e of Mr. Finger) conta ined discussion pertaining 
to rate of expenditure in cOl11.parison with oth e r engine progrdn1.S 
(Aerojet and Pratt and Whitney) and proposes that further discussions 
be held with i\1SFC prior to entering into any contract for the extended 
effort. V 

J -2 ENGINE - ~~~~~_ .. ~~_cGes$ful_J -2.S e.ngine. !~.s~~ ~9.f..pr~g!~~ 
~.!.~~~i~}). were copcluc~ C; g , ~t~.AEDC '?I~.J0ay ~2...1' Ty.~bitt~ i~~J?-g (reference 
my notes of 5-l2-69) was ~s>~ evid.~ nJ. The tests were all .... blg~~~v_~~_ 

~)...~_.!p_<?de tC? ,ts~\y i th . Lra ns i tion to rnat!2~J0-g~. Typical dura tion wa s 
\ 

20 seconds low level idle mode, 15 seconds high level idle mode, and 
5 seconds n1ains lage. The third test also had 5 seconds of post 
tnainstage idle mode operation. V' 



F-I ENG~NE - Tvvo igniter on S-IC- 9 and four igniters on S-lC-IO 
indicated early link brcal- gcs, varying , fr01TI 8ms to 921ns after 
igniter po\ver on durin static testing at MTF. The a \',.,e-rage tin1e 
from power on to IiI breakage is 450-550' ms. ~jd1t:; in each case 
the engines ignite · pl'operly but fus cs were ~~~ in the GSE, 
extrane~us hig} olJages_jn the stage or Ja ~ty are a primary -
suspect. Se ral igniters fron1. this si e lot are being returned 
to Rocketd e for failure analy~is. .. -505 ignite'rs are all from 
a differc t lot and are not in qu~~ on. A test procedure is being 
prepared to check the power supply systern on S-1C-ll at MTF. 

J -2 ENGINE - A bleed or "roughing ' ! reg ator diaphragm failed 
on the helium control package on the No. engine S-II- 5 during 
CDDT causing a massive loss of cont bottle pressure. Th9~fore, 
the lower redline limit was violate • and a launch abort wouhfhave 
resulted during an a~tual launch peration. The control ckage-
has been replaced at I-\:SC and e failed unit has been ' bj ected to 
extensive testing at Rocket ne; however, the cont:r: ctor has been 
unable to duplicate the fa' ure. Since this ' type 0 regulator has 
been in use since 1963 ithout B.ny ·prior probl TIS, ' the Engine 
Office position is to roceed \vith the AS- 50 aunch. The test 
series at Rocketdy; e and a review of prot at KSC 
will continue. 

On May 6 at AEDC, attempts to run th~ J -2S at high thrust 
or ':Ec:wered" idle mode were nsucc~_~~fuLdue to fLeezing of the 
turb~!les. The tap-off ten1.perature was below freezing. Durjng - ---
subsequent testing of May 9, the powered idle mode as well as 
tank head restart was succ~ess~ully demo~strated .. V 
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AEROSPACE S}\.FETY ADVISORY PANEL MEETING AT MAF 

The Aerospace Safety Advisory Panel n1.et 'at the Michoud Assem.bly Facility ...... -.. -~ .-. , ... - ~ 

oil Friday~ May 23, 1969, to discuss witlLJ?_Q_~ ing their test philosophy and 
its irnplications for reliability a n d safety. The Panel included: 

Mr. Frank C. DiLuzio, President, Reynolds Electrical & Engineering 
Co. , Inc., Las Vegas, Nevada. 

Maj. Gen. Carroll H. Dunn, USA 
Director of Military Cons truction, Office of Chief of Engineers 
Washington, D. C. 

Dr. Charles D. Harrington, President, Douglas United Nuclear Inc. , 
Richland, Washington. 

Mr. S. T. Harris, Texas lnstrum.ents Inc. , Dallas, Texas. 

Mr. Bruce T. Lundin, Associate Director for Development 
Lewis Research Center, Cleveland, Ohio. 

Mr. Henry Reining, Jr., Dean Von Klein Slnid Center 
International and Public Affair s, Univ. of Southern California 

. Los Angele-s, Calif. 

This group was accompanied by Messrs. Carl·Praktish, Sarn Darden, and 
E. Harris of NASA Headquarters and Col. Jim Murphy and other MSFC 
representatives. V-~~ .. 
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1. GU LF STREAM DRIFT MISSION: Navy certification has not 'been 
completed. It now appears that the mission will slip about two weeks. 
The activities for which NASA is responsible continue on schedule. y -
2. ASTRONOMY MISSIONS BOARD MEETING: A very interesting 
discussion on man's role in space astronomy developed in the 
afte).'"IToon session. The AMB is preparing an overall position 
paper, and a chapter concerning man's role is to be pr epared by 
Dr. J\.1artin Schwarzschild. He indicates that he does not want to 
imp-ly that space astronomy requir e s man.. The AMB as a whole 
was reluctant to see astronomy cited as a justification for the 
manJ?ed program. Dr. Schwar zs child suggested pr efacing his 

- remarks on man's role by the coinrnent, IIIf manned space stations 
are available, man can possibly be used to support space astronomy 
in the following ways: II In my opinion.l the astronomers wish to keep 
,their options open. If the manned program prospers, they will want . .., 
a place in it. If it does not, much go-ed space astronomy can be done . -
with completely automated ' systems. /' 

3. AMB MEETING - INTEGRATED MANNED SPACE FLIGHT PLAN: 
"" ' Dr. ~ Goldberg, a nl.ember of S-TAC, heard a presentation by Dr. 

'Muelier last week on the Integrated Plan. Dr. Goldberg made a 
-'--' few brief comments dur ing the AMB meeting concerning Dr. Mueller IS 

- 'plah~ I gather ed that Dr. Goldberg was not enthusiastic about the 
Integrated Plan and considered it unrealistic. Mr. Dave Woods of 

"'~ Bellcomm was responsible for fitting astronomy missions to the '- __ _ 
Integrated Plan. ,He was in attendance ?-t ,thE? AMB meetiEg and made 

.. -;.., an ihteresting suggestion to me dur ing a break; namely, integr ate 
~w~. _ .. _ 

J:h~. 1 ?9" diffraction limited telescope (NASO) in a shuttle and bring. 
it back to earth every thirty days for servicing, repair and updating. ," . . -, 

-This is . _~~rt::-inl'y . a ,novel idea, which may have some merit, particularly 
since the Integrated Plan does not provide for a large Space Base in 

\.>. - . 

earth orbit. 

-4. --A¥B MEETING - SUPER EXPLORER; The Super Explorer 
--. P-r_~gram-was discussed by -Mr-.- Aucr~manne'early Friday morning 

_~efore y'0u arrived at the meeting. The PSG planning which Mr. 
Aucremanne described included eight Super Expl(~rer missions before_ 
.1980. The last four mis sions are notdefined. ',/ 
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CENTAUR CONTRACTING EXPERIENCE - We are arranging at the request of 
Col. Teir I for a discussion with Mr. T. B. Norris I Medium Launch Vehicle 
Program Manager I OSSA t and appropriate Lewis representatives concerning 
their contracting experience for the Centaur. Indications are that the Centaur 
contracting arrangements have certain a spects that may be helpful in achiev- . 
ing follow-on Saturn low-cost production,. The Centaur procurement has 
four basic contracts e. g. I 

a) Production of a base-line vehicle (Firm Fixed Price) 
b) Modifications for specific mission (Cost Plus Fixed Fee) 
c) Launch Services at KSC (Cost Plus Award Fee) and t 

d) Management and Engineering (Cost Plus Award Fee) • 

The;-pel1taur ~ experience could provide insight into problems we may face. , V 
MSF R&D PROGRAM OPERATING PLAN - Dr" Mueller has informed us that a 
Center submission based on the MSF POP 69-1 II Mark It is not required 0 Instead t 
he asks that the-foundation for our internal planning be the following: -

1. Maintain a $15M FY 1970 Apollo obligation and cost reserve 
requ~i~ng .. th~ . ..AP9l19~fr<?gra~ Director' s appro~?t'prioJ to __ !J_s_~. The-u"~'-e "and 
specific line-item location will be cEirIfied as the Apollo/Lunar Exploration 

., plann-ing inte~face develops • . ,/" 
2. Additional FY 1970 funds required for qualifying the J-2S Engine 

_ .. _ _ ........... .' '\.,r "".:..L 

by June 30 I 1971 will be absorbed within POP 69:-lC ~~!.QjRocketdyne) 
estimates 0 " - -- - - - . " .- ,,--

3. Apollo to fund approximately $8M in FY 1970 for MDC (S-IVBL 
IBM/Bendix (IU) I and GE (GSE) production support and maintenance of 

___ .:. m~nim,!m required capabili ttes which are common to Saturn IB and Saturn V. '/' 
4" Continued suspension of procurement plans for production of 

S-IVB and IU stages for AS-213 and 214 vehicles. '/ 
5 • __ . ~Delay deliveries of AAP baclspp _. mi!3 si0l!_ hardware sufficiently to 

avoid any requirements for additional equipment or crew. / ... 
'--....... - _ 6. A.."AP Experiment Development effort w.ill be limited to flight 
assigned experiments. The Habitability Support System's total runout effort 
will be limited to $11. 2M 0 

We are requesting Center comments to these guidelines in order to prepare 
a reply to Dr. Mueller 0 ~/.-

. ,. 

.,--
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1. §.£.ace Sh~...1e Aerothe rmodynrunic,§: He have been concerned about the apparent 
lack of interest or misconceptions in some quarters about the necessity for a 
stong ae-rothermodynamics research program for the space shuttle. Task descrip­
tions and proposed test programs have been furnished Dr. t>lrazek. Further, our 
concerns have been expressed through memoranda (Gei ssler to Johnson "Comments 
Concerning Preliminary FY-'(O Ot-1SF Advanced System Development Planning Information, II 
dated April 10, 1969). We also br!efed Dr. Johnson and his key people. 
Dr. Johnson carried our story to Dr. Eldon lla.il' and ~.fr. Norman Peil of wrp, 
NASA Hq. This prompted Mr. Pej,l to request a briefing on our requirements for 
the spa,ce shutt Ie. This briefing ~.,as made at HSFC on May 20, 1969. r.rr. Peil .ras 

-ac?-ompanied by Mr. Chuck Bendersky, Bellcom; others attending "Tere representatives 
of the Research Planning Office, S&E, and of course, members of Aero-Astrodync:mics 
Laboratory. Dur-ins -the meetinP;-r-we learned that the Flight Dynamics Laboratory, 
\-lPAFB is vigorously planning a large aerothermodyna,mics research program for the 
space shuttle. The details of the program are not available; hOvTever, "Te learned 
tha.t' -their FY-70 fund requirements for their test program alone amount to 6 tim~s 
whllt ~'Te have tentatively proposed. After having the benefit of both the AF and 

.-.c_, our bri-efings;- Hessrs Peil and Bendersky stated that they ,.,ere very impressed with ..-
/ our in depth consideration of the aerothermodyna.mics problems which must be solved 

\ 

) 
I 
\ 
I 
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i 
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for a successful development of the space shuttle. 
2. 1§-2.Q5 Real Tj.me Tra.jectory- SurJnort--: -Real time trajectory support for AS-505 
flight ',las very successful. Data 'provided to MSC proved to be very accurate; pre­

. dicted time base six and S-IVB second burn time ' ,Tere Hi thin about one second of 
actual values according to real time data.. Accumulated lo~gitudinal velocity was 

, withih 0.6 fps of actually achievec , value. 'The 1108 was used with 7094 as a 
backup. Results for both first anQ second S-IVB re-start opportunities were avail­
able within about 1 hour 10 minutes after launch. Our schedule called for first 
opportunity data by 1 hour 30 minu.tes. The AS-505 real time slingshot efforts also 
proved to be very succo'ssfuL The actual lox residuals were greater than pre-flight 
analysis had predicted and this would have resulted in more impulse than desired, 
with a consequent earth capture. A real time decision was made to eliminate the 
i mplemented on-board t;PS ullage burn by ground command. If the t;PS ullage burn 

'had not be~n commanded ofT ,\-le '\-wuld have had a total slineshot' ~~l"oc'i ty in'crement 
r,of 52.4 m/sec; earth capture "Tould occur for a velocity of 51-52 m/s ec . All 
personn,..e~ supporting this real time traj ectory support actl vi ty did an outst anding 
job • . ,..- • - -- "-'-

"3. -" NASA Research Advisory Corr.mittee ~leeting on Aircraft Structures: This cormni ttee 
met at Edwards Research Center, Edt"ards, California, May 14_15, 1969. BOb Ryan, 
of <>ur Dynamics and Control Division , attendeod this meeting as our center '-repre­
sentative. This cOtlmittee, composed of leading i ndivieJ,uals from aircraft companies, 
uniVersities, and NASA centers, has responsibility 9f recommending research areas 
in aircraft structures (structural dynamics, .ma.terials, aerodynamics) "to NASA Hq. 
Heeting consisted of a survey report from each individual on research programs 

;-carried out -bf.".,his group . Addit-ional- special reports were given on -(-a) procedures . . 
\ ~for calculating aerodynamics for aircraft, (b) appli cation of Boron epoxies and 

~
other composites to military aircraft components , (c) load relief effectivity on 
X-15. Major emphasis of the meeting centered on use of ccmposites, gains in usipg 

-them. problems in fabrication, and present and proposed implementations. I~ 
pc 
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Ed Buckbee
Translation
E.G. Were you ever briefed on MSC's new concept for the shuttle? If not, please ask Shep to arrange it. [Classified] B 5/18
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MOBILITY TEST ARTICLE (MTA): The MTA Human Factors Test has 
been complete d. Th~ purpose of the test was twofold: first, to _.compare 
driver proficiency of many subjects, and, second) to compare the actual 

__ ~lriving p e rformance of the two MTAs on earth with the performance of th~ 
MOLABs in the \T1SUar sim-(llatoi' in- Compntation Laboratory. Since the 
MTAs were originally d es igned in 1965 for about a 400-hour lifetime and 
were to simulate MOLAB's lunar weight by limiting MTA m ass to one-

. sixth MOLKB' s, low safety-fa-ctors were used and the vehicles were nearly 
worn out before the Burn.an Factors tests began. Unfortunately, inclem.ent 
weather and mechanical/eJectronic problems with the vehicles have 
prevented .a .ccomplishrnent of the scope of the original program as planped. 
The winter rains nlade the course unuseable for weeks at a tim.e and frequent 
vehkle breakdowns caused more time loss. Initial plans were to use about 
1'2~ hak:u:..s:.5·tited test subjects driving a prescribed route on our simulated 
lunar surface. The ambitious program was to include simulation of various 
eme-rgencres, such as a wheel locked) scuff steering only, etc. Metabolic 
rate , response rate, pulse rate) etc., were to be measured as an index of 

-' . d~iv~-£ -pBl'fm: mance. Unfortunatel.y) the selected route included several 
- sever e cr ~ters requiring maximunl torque frOlu the vehicle's wheels. This 

.:(- ':".5,..n tUTJ1.<ca-used electronic problems fronl current overload) and mechanical 
,,,: '" fai1ud~s -dil"the wheels and chassis as well. The test was then modified to 

use fewer subjects and runs in order to com.plete the test in the limited time 
.:' -.: rerrrciTmri'g: ..... -This program began imm edia tely after the MTA Dynamics 

- Test PrQgram here at MSFC. Although much less data were derived from 
,--....,u. the ~te-st -pTog'l-am- than originall y- expcGted) due to the equipment br eakdowns , 

etc.) it is felt that some useful Hurnan Factors data have been obtained) 
and the weak points of the GM/MTA have been revealed and will be corrected 
during refurbishment. ~ 

-
The planned MTA Refurbishment and Test Program 'was discussed with 

~T' - M-~T . B'enJa~-in Milwitzky last week and he reiterated NASA Headquarters' 

firm b acking for the program. ~ 

J Slnce 'Ui-e-~TA Human FactGrs-. ..Te..st has been completed) S&E-,t.STR and 
S&:E-ASTN have been checking out and testing the GM/MTA to assure that 
the electro-nics system improvements have been accomplished. To verify 
the torque capability of the improved system) an attempt was TIlade to 
scale an eight-foot step obstacle • . Although the electronics worked 

_.satisfactorily) almost immedia tely the harmonic drive of the left rear 
wheel failed mechanically and the vehicle was not quite able to negotiate 
the obstacle . The incident was filmed and motion pictures will be available 
soon. We believe thc. t a refurbished MT A would have negotiated the 

obsta~l e . If mOl-e information on t.he MTA programs is desired, a short 
presentation can be al'ranged at your convenience. , ....... -....-
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1. OHS MATERIALS CONTROL: The following is submi t ted _in rep ly to_ 
your comment to me on NOTES 3~3-69 HEIMBURG pertaining to McDonnell 
Douglas Astronautics Company (MDAC) OWS documentation which continues 
to specify flammable and stress corrosive susceptible materials. A 
stress corrosion review meeting ,"vas held with NDAC on March 10 to 
resolve material application problems identified in the Final Design 
Review of February 18, 1969. In sUIDmary, MDAC agreed to change mate­
~ials or provide additional justification for the specific design 
applications. The changes agreed to in the meeting have been for­
warded to MDAC through PM for implementation. During a workshop mate­
rials review meeting with MDAC on May 1,1969, all but two items of 
concern (cover material for the OWS lights and wiring insulation) 
pertaining to flammability problems appeared to have been resolved. 
We are working with MDAC to resolve these two items. ~ 

- 2. -"'-FARTS PROGRAM: Mr.- -LeoIT Rami ter' s paper, entitled "Large Scale' 
lntegrated Circuits for Space Electronics," has been selected for 
presentation at the Eighth International Symposium on Space Tech­
nologyand Science, Tokyo, Japan, during the week of.August 25, 1969 •. 
Throughout NASA, only four papers were selected for this symposium. ~ 

3. TELEDYNE qUALITY SURVEY: Lewis Research Center recently requested 
- tha~ we participate with Di. Holladay from Astrionics Laboratory in a 

survey of the microcircuit facilities of Teledyne Systems in Culver City, 
California. Teledyne has a contract for the Upgraded Centaur Computer. 
The -- procedures developed under the NASA Microcircuit Line Certification 

_ p~ogram were employed in making a detailed review of the key process 
- -, steps~ _The survey has been completed, and a report is ready to be sent 

to Lewis Research Center. Deficiencies, too numerous to mention here, 
._~ were fou~_~_ ~~ _ t?e process . a;d_,,?+o9~~lenta'-tron~- \,," .. --'~-"~"- --- ~-. _. -'-' 
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1. Acceleration Design Limit (g le vel) for Saturn V Launch Vehicle and Spacecraft 
Modifications: In connection with the Saturn V Dry Workshop, CSE requested ASTN 
to determ ine what 9 level the launch vehicle could take and still maintain manned rating 
safety factor of 1.4 and a payload of 105K pounds. ASTN has inclicated that the launch 
vehicle is prese ntly good for a 9 level of 4.35. In c'hecking with MSC it was learned that 
the present spacecraft is good for 4.35 gls; however, MSC has a contract to NAR for building 
new'"-and large r tanks for the Spacecraft Propulsion System (SPS) and their spec only calls for 

"" a~.4.0 9 design vcdue,. We asked MSC to change their design spec and they indicated t~1is 
~~Jld reqllire....a letter from MSF_C~ . We are now getting the g level documented and preparing 
the letter to Col. ' James. This shou Id be accomplished by May 29. "r . 

2. Cluster Test for AAP: We met on May 21 with QUAL, ASTN and Products Office to 
discuss checkout flow for the AAP hardware involved in the Cluster test. This includes the 
OWS, AM, M.DA, WACS, SAS, experiments, and to some .extent, the- payload shroud and 
I U. Agreeme~r was reached on flow, what has to be done with each module for each test 

.' location and for .the Cluster test, and to a limited extent how the hardware flows at KSC. 
Thus, an .S&E position is established. Minutes are being prepared for distribution. A par­
ticular bene£itJrom achieving agreement on overall flow is a net reduction of previously 
planned te-sf effort and equipment and thus reduced costs in verifying the flight hardware. V--

3. S-II POGq .Instrumentation: .S-II 506 is virtually 'void of instrumentation to support a _ 
",,,,PQGGt'(ul01-}t5'is, should a problem occur or to assist in modeling. We have discussed the 

"- '. problem' w-itk lee James, who does nbt' want to add instrumentation at this time due to the 
:" ..... -'se~er·,i.{y .,of ... t-ne .-:impact. The whole chain of events in the flight control measur'ements flow 

t~r0u gf. the"MS:H~ would Qe_ impacted. We wi II now only depend on_additional S-IVB 
vi·brG-t-i0-A meos-urements w hi ch have been approved for 506. PM has approved the 5-11 
vibration measurement request for 507 through 510. " .-

-' , 4. ,· S .... Pv'B ·Second BtJrn Vibration/Oscilfation Reported by Astronauts: Astronauts reported 

.. II 

(in r-eol - ti-me) a ·+1igh frequency vibration after four minutes of second S-IVB burn. Recapping 
later, !b~y sepO"rted lateral and longitudinal oscillations of low frequency throughout first and 
second burns with a definite higher frequency (estimated approximately 20 Hz) superimposed 
on the low frequency late in the S-IVB second burn~ Review of flight records to date indicates 

... ,,~ o-c0rre~Cl·tionJ-between the astronaut report and measurements on the launch vehicle. S-IVB 
gimbal block longitudinal acceleration of:: 0.1 g 12-13 Hz is fairly persistent for the last 

::--_ :.lQO. se-.conds-otburn. Accelerometers located in the S-I.VB forward skirt, pitch and yaw, 
; __ .ioai.e.a.te_Q".def'±.ftite increase in amplitude.of 0 45 Hz oscillation about 70 seconds before 
..... cu.toff.,. (.(:fr}1(:liping to cutoff (pitch amplitude approx. ~ 2.C9,yaw amplitude approx.: 1.0g). 

Pre I imin6ry review of acee lerations measured in the spacecraft does not indi cate low frequency 
longitudinal oscillaJion or a high frequency pitch or yaw vibration, but there are low 
amplitudes ~ 0.05 g, 15-16 Hz oscillations fairly persistent over the latter part of the second 
Gurn . .. :r:he discrepancy betvveen the low vi brations ampJ itudes measured in the spacecraft and 
the high values reported by the astronaut might be resolved by the attenuation of the acceler­
ometers. Efforts will continue to resolve the unexplained vibration late in the second S-IVB 

burn and the contradicting information on spacecraft vibration. I " 

/' 
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1. EXPERIMENT ON APOLLO 10 FOR FILM DEGRADATION . . 
BY HIGH ENERGY PARTICLES: The filrn canister which I 

rnentioned in niy Notes of April 21 (attached) is being flown on 
Apollo 10. It got on board with the help of Dieter Grau, Ernst 
Stuhlinger, Lee James, Dixon Forsythe, and many others. The 

I 

- canister was loaded at KSC with fresh film at 3:30 p. m. on May 16 
and installed in the CM. The canister will be picked up from MSC 
by Ray Hembree. .The exact time will be obtained from Houston. " 

2. G-l SOIL MECHANICS INVESTIGATION: As you already know 
from your correspondence with Dr. J. Naugle, Dr. N. Castes' 
appointment as the team leader of the G-I Soil Mechanics Investigation 
Science Tearn has been confirmed. This tearn of "Cognizant Scientis ts" 

- will-participate in the scientific evaluation of Apollo 11 with res_pect 
..:.- --w--the -lunar soil properties. Other members of the team are: 

Professor R. F. Scott of the California Institute of Technology, 
Professor J. K. Mitchell of the University of California-Berkeley, 
and Dr. W. D. Carrier of MSC. Dr. Castes has also been formally 

':;;"--, ';:i'R~-ited-:DY Dr. E. M. Shoemake r, Principal Investigator on the 
" -, '.-::ApoHo Lunar Geology Experiment (ALGE), to serve as a Co-InveS"ttgator 
n :.' on Dr . .. Shoernaker' stearn during the Apollo 12 through 14 lunar landing 
:: ~-- :- rhissions. Results of these studie's will be published in the form -- ~ 

of NASA reports, papers presented at societies, and open literatur~ 
. -.:- -. publications. The information 'obtained will have a bearing on the 

LRV, Early Apollo Scientific Experiment Package (EASEP), and 
Apollo Lunar Surface .Experirnent Package (ALSEP). .I "- • ... .u,..-, 

3. MSFC- UAH RELATIONS: I spent considerable time last week 
- $.::._. f6,rmula'ting a program of SSL tasks -which are suitable for contracting 

to the DAH Research Institute. In addition to in-house discussions, 
,l;"f .. -;'·-'--I -had a meeting with .Drs. - Porter and Thompson. I have the :. 

- irnpression that Y':..e can expect from both a desire to respond to MSFC's 
.- '·'!l-eeds.- - I intend to select for the -first set of tasks those which .have 
, .. ' '~::-a~' di:r~e"'<!r' connection to our MSFC s-cientific projects and are suitable _ 

to build up a space sciences oriented capability at the University. 
I wo'uld like to present this to you in a week. (It will take me about a 
week to complete rny homework on this.) !,.>" 

v 

' .. 
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T-031 is an O!,]~':L 3?proved SSL ::lignt. fly:,"ccrievabi.2 
coupons on the S-IV/S Workshop. ~icse coupons sevcral thcrmcl 
~.::mtrol coupons ,.:hiC::1 ' :.:-e exyClsed ::0 the At the Gild 
of the Dission , in-s:!a~meastl::-(!IT.e:1ts of a ie,,, of thes ~ samples ,.Jill 02-
l'i12dc e:nc one of the COl:j) ·.1S ,.Jill be recrieved for grou:L'l evaluatio:1.. 
Other coupons 1JiLh the sa '~i:c,mi)leS Hill be left 
retriev~l On suosequent re \:itS. 

The i:1-space ~easuring il.strucent: is an integratins re -
f1 2 ctometC!r, the prototypes 0 whic~ are in the final chec~o·t stQges 
at: Block Engineering, Bosto:1., ~2S3 . These instruments will brought 
to MS~C a~d evaluated both elecronically and optical1yo 

Tn e expe r imen t h~s no t b een ~ roved by th~ y[SFEE ; ho"cve r , 
si:nilar experimen:: pro?os0d by C2::-~; 30ebe1 of the Air Force 112s 0 ·en 
c~:)?roved . The Air Force expcrimeac .; s esse~1ti211y tc-,e sai1~e as T-a\l 
cxcC:?1: they are not planni:1g any i n- '')ace IT,eaSUreW2il l..S. :"lr . 30eo01 
i:-I.dica ted he -';vould be in f<?vor 0: a. j~n,t /'l.F /K/J,S_~ ,-,expe,~· ir;;ei.1~ u,s ing ,0~F 
reflcctc::1.eter~ l;'IC are gains to .l..ollo'('7~nl~ u~) ,\:7:!..L.:1 ?A~\.T.a:tu ~n2 O~·~S.';AAP 
Offi.C2 . Dr . Sieoc;r and his Sci:;:-..::iiic: i'.:lgH1.\.2erlng D1V1Sl0:-:. \nl1 l'/ork 0n 

this j o:'ntly Ivith m2:::1be rs oi our S?2Ce r;: c~Dophys.Lcs Divisic~_ . 

, 



NOTES 5/~6/69 HE I MBURG 
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AS-50S POGO SUMt'IARY 
S-IC Stage No problem. FI ight data similar to AS-504. 

• • ,-' 

... ~. ,. I ' ;~ 

'-' J .. / 

S-I I Stage - Early center engine cutoff solved the problem experienced on 
previous f l ights. 

~~Stage- Data from fi rst burn indicates only one measurement where 
oscillation s significantly outside of the noise level. The 
measurement of conc ern is on the J-2 gimbal block. The 

' oscillation starts at Th+ 35 seconds (593 seconds GET) at 
...... ___ • ~0.05 g at 17~ HZ "' peaks _at TLj+ 6.6 seconds (62A seconds GET) 

at ~0.25 g at 19Hz ,and becomes indiscernible at T4+ 83 seconds 
(681 seconds GET). The command module recorded a peak of 
0.04 g during this time. 
Data from the second burn indicates no discernible oscillations 
to support either longitudina l or. lateral dynamics of the 
~vehicle. This evaluation is prel iminary and efforts are con­
tinuing to explain the astronaut reports of oscillations 
during second burn. \.' 

\ 

S-I l-508 INS ULATION PROBLEMS Continued investigation of the spray foam 
'-'J -rnsul'ati'ori on S-II-508 after cryoproof and static testing have turned up 

s...eve-ra] ..5.:i:".gnificant deficiencies i-n adhesion between foam and tank. The 
pr:-obnlem-s ·all appear t.o s..tem from poor workm~nship; that is incorrect ­
adhesive appl ication, failure to remove metal primer prior to applying 

' 1. i r; .. :irrsti;hH+<in, and improper cleatrin-g-of t.he aluminum substrate. Considerable 
l..-' reJ3a i r · rna..y be requ ired, depend i ng on the resu I ts of a test program be i ng 
:~; ma,d.e a.t: .. NR-/SD. Unfortunately, the test · results will be delayed since NR/SD 

~ improperly prepared the test specimens. 

,::-. B..EN FR"ANKWN DRIFT MISSION .. It appears that the drift mission will have to 
be sl ipped by about 2 weeks because of Grumman negotiations with the Navy 

.:~_ ... r-eg.a..rd+..ng=qua 1 if i cat i on requJ reme.n.ts_ -:.:'Th is wi II nece.s..sLtat e..at.. I .e.a.st 2 weeks 
~;:t . longer' participation by MSFC personnel'. A test dive was made this week; but 
~ _ - ~ .a. m-Lrwr -cab 1 e leak deve loped, and no .. fur the r dives have been at tempted. ...--

"'. ' PAYL"OAD~s..HR{)UD The Payload Shroud ' PTel iminary Design Review (PDR)· was held 
- as""srledv-lea 5/20. Fifty-two ' RID ':; -re-sulted from review of data package and 

the PDR. Two of the RID's, if accepted for implementation, will impact not 
o'n'!'y 'th-e- Payload Shroud by possibly 6 months or more, but wi II impact the 
AAP-2 and _Lt by equa I amou nt s . Refe rence is made to KSC reques t fo r 

r. ·"aclditional .... access doors; " in the"" lower frustum and in the lower cylinder. 
c_··..z ···Lmpa·ct -of adding a lower c.yl inder door wi I 1 (nclude re-design of the 

structure w.ith some weight penalty, whereas a door in the lower frustum may 
."'.~ rce"qtlir-e- on"lya modification. H"owever, 'a door in the lower frustum will re­

quire a complete ' qualification test program for the nose cone which con-
stitutes a major added item to the program in both time and money. Since 
handl ing fixtures are already available for use with the current design, we 
bel iev'e the "se requir'ements are in the "nice to have" category. The RID way 
of doing business exposes us to significant impacts imposed by any level of 
management in MSF. 



NOTES 5/26/ 69 HOELZER 
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THIRD GENERATION COMPUTER SYSTEM: 

On Friday, l-lay 23, 1969, UNIVAC successfully sati.sfied the 
contractual terms and conditions of acceptance by passing 
acceptance testing wi.th an average effectiveness level of 95%. 1_, 

\ . . 

The efforts of system analysts and support personnel will be 
directed toward implementation and checkout of those features 
determined as operationally expedient and deficient . ...... / 



NOTES 5/~6/69 IJUBER 
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NUCLEAR ENGINE: The nuclear XE engine unsuccessfully attempted a 
full pOHer test (1100 thermal m~gaHatts and '50,000 po'unds thrust) 
at the Nuclear Rocket Development Station (NRDS) in Nevada on 
May 15 and 16. Both days the engine failed to achieve bootstrap 
startup (i. e .) using the pressure on the propellant in the 
propellant tank and the stored heat energy in the engine system 
'to provide 'the energy needed to accelera te the turbopump during 
startup to pump the hydrogen propellant through the engine). The 
bootstrap startup had performed very successfully during the 
intennediate pQ1;ver tests 0n this engine. Initial examination of 
the turbop1.uup on May 17, revealed that the turbopump shaft could 
not be turned even with a torque greater than eight tThleS the 

- normal required turning torque. Opti.ons-~under consideration for 
corrective a~tion in order to continue the tests are: (1) To 

~ ~ep'lace the turbopump assembly with the XE-Backup engine turbopump; 
(2) replace the upper module as.sembly (11NS) (including turbopump) 
with the XE~Backup illrS; and, (3) replace the XE engine '''ith the 
XE-Backup engine. No estDnate is currently available of the 
time before resumption of tes ts. ~// 



NOTES 5/26/69 Tl-\MES 
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1. §-IVJ~_J}_~~9.n_d Bun~~Oscilla:~~on~e1?gT~0 by Astr<?na uts: A very 
preliminary review of the downfunge ship data and CSM data does not 
show exceGsive oscillations or vibrations during S-IVJ3 second burn 
timeframe. The dala docs show 12-13 cps oscillations witl~ _ a .25 G peuk-­
to peak amplitude dudng [('.ost of theS-IVl3 second burn and tlO-50 cps 

' vibrations 'with a .2 G peak-to-peuk amplitude (pitch) and. 08 G peak­
to- peak ' amplitude (ya w) SLc rting a pproximately four minutes into th e 

. second burn. The review of the data is continuing to try a nd correlate 
the data v.ri"Lh the oscillations reported by the astronauts. 

Action has been initiated to install 1\\'0 accelerometers to measure low 
frequency vibration and three pres sure mea s urement s (LOX pump inlc1;---c.tnd 
outlet and engine chamber pres sure) on S-IVB- 50 G t~!rough 508 .utillzing 
the FM/Fl\.1 telemc;try link in the IU for transmission. These measure­
ments will be high-speed monitoring type and will be In addition to the 
p resent pressure measurements on the LOX pump inlet and outlet and 
cha.mber pres sure i!::at are transmitted through th e PC:M link.. ...-
2. s-JY)3 Al.0_gia~Y..1iydra~1J.:S::...I'~mp Failure_; The failure which OCCUlTed 

-during. the ApoLlo 10 flight has been duplicated during ground testing by 
simulating the breakage of t.he compensator spring guide which allowed 
the pressure to drop from 3650 psi to 500 psi. Approxi.mately two years 

l...:...a·g01 -<fwQuJ~nes s was noted in this spring gu5.c1e a nd Vickers, the v_endgr I 
_.:.,-.'. wa.sdirecL.ed to instdll a stronger spring guide on all manufactured pumps 
_.' .~ and suhse_quent production. The vendor do.ta reflects that the ch~ge wa.s, 
... ~. -. made; !1o:JVev~r , it was discovered during the inspection of another pump' 

that Vickers had failed to make the change . Action has been initiat ed 
.... · :- t·o:in;-:p~~tthe ~o~pen-saiors' to as sure that all_ pu mps ha V2 the new spTing 

guide. Inspection of the S-IVB-506 pump is scheduled for May 27. ',---
3 . _.~ S- il CQntcL.10pQ j.ne LOX l.i.l~.?- l'.ccumulatQI: The last test of the experi­
mental accumu.lator for helium dC'tmping is scheduled for May 29. Good 

_ dat? hus been obtained thus far from the accumulator charge sequence 
I. - ~-- -and rute-. -The bobtail engine testing of the "flight configuration II a ccumu­

lator will start approximately June 10, 1969. The earliest possible flight 
. -'.~_ ... efLeQtjYit¥_,of the a ccurnulator is _now plunned for S- II-8 viith the. earliest 

static fjring by S-II-I0; however, as a result of performance of S-II-5 
with early center engine cutoff, stronger cons ideration is being given to 
accepting center engjne cutoff as the permanent fix. ' ./' . 
4. S- IVB-212/0WS Static Firing 31t MSFC_: We are working with CS~ 

_ (s&Et and the AAP Office to prepare for a June 5 CSE/MP revieVl of the 
plans for static firing the S-IVB-212/0VvS at MSFC. We have provided 
drafLcopies of our charts to MDAC for their comment and reaction. 
Although we expect MDJ\C to work with us in arriving at c~rkap.l~ . p]U!1 
for. S::-IVB)?tatic firing and ch eckout at MSFC, we should not be surprised 
if ~hcir initial reaction is one of opposition to the decision and they may 
make inquiries to. your office. After the June 5 review , we will schedule 
a pres entation to you on tl1is subj ect. V 
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~SSA FY -70 Program Submission - Copies of the task descriptions 
making up the program proposed by the Center for OSSA support are 
now being reproduced. The major technical areas being stressed 
are AstronorrlY and Optical Technology, Communication Applications, 
Meteo.rology, and Biology (Sterilization and Biological load control). 
The only fiscal guidelines provided by OSSA represent about lO - 15% 
of the ' proposed program value. However, at the time of is suance of 
guidelines, no work in the Center on the Heavy Explorer was contem­
plated. FY-70 requirements for this effort are estimated at $4+M 
and repre sent about 45% of the total program dollar value o ' I 

Current SRT submission does not include plans for BOMEX follow-on. 
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Nothing special to report. 
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1. New Generation of Telemetry Equipme~t: A major problem in acquiring ~bta from 
space vehicles has always been the shortage of transmission c!=lpacity for wideband 

. data signals such as vibration and acoustic measurements. The sing!e, si.deband/frequency 
division (SS/FM) telemetry technique was developed to alleviate ' tbis. problem for .the 
R&D Satl,!rn vehicles and over a thousand vibration measurements have been monitored 

-via SS/FM on Saturn vel:licles since its initial use on SA-2. In addition the Titan program 
took advantage 'of MSFC developmental work on SS/FM by using SS/FM on Titan 3-C 
-tle.v€l0i3me-At-€!~#ehicles. The SS/FM equipment used on Saturn and Ji.1QILhaci limitalions 
in low data frequency response and channel phase characteristics which degraded usefulness 
for defining certain data characteristics. Using S&RT funding a new generation of 
telemetry equipment using frequency d'ivision multiplexing (FDM) techniques has been 

_ deveLop.ed whi.ch overcomes these limitations of earlier telemetry equipment. The Inter­
Range Instrumentation G.roup (lRIG), associated wah DOD, decided several months ago to 

. modify the IRI G telemetry standords to incl ude this new technique. ASTR personnel 
___ through thetr Rcrticipation in nat~onal ·standards groups (lRIG/Telem..elry Working Group and 

Teleme:.try Standards Coordination Committee) are now contributing to the formation of this 
new telemetry standard. .// 

2. Solar Sensors for Orbital Workshop: The contract document for the design, development, 
fabri_cation, and delivery of eleven ffight qualified solar sensors for the Orbital Workshop 

l J, ii:;-B-tote~t ,\W;(ls::f.orWarded to the contrac-tor, Ade:ole Corporation, for ' signature, on May; 16, 1969 • 
. ~ .~n'lTh:i'5' · r.e-CJoirement had been delayed previously by an MSFC I.egal opinion that the contract ~ '" 
n 11:l !'d¢:Cumell "wa~ii1sufficient because the quantity of end items being procured varied from the 
.--: _ ..q.uaptities '.c.glled ouLin the OWS Class De-terinination and Finding as approved by the NASA 

Administrator. .../ 

3..: . ATM Di,g.it.al Computer (ATMDC): The CritLcal Design Review for the IBM ATMDC was 
• l"'~""-condu:ciIed M-ay 15, 1969, on schedu Ie. ~ Action items resu Iti ng therefrom are~ schedu!ed " .• , 

~,,~for'-Ch,seout-by -May 30. Four I·BM Deviation Approval Requests were approved by MSFC 
__ r-eJati~e.. to _manufacturing technique.s... _ !here _ace no known problems outstandIng on the 

ATMDC at this time . . ,.--, 

'~~4"'<L l:hrivefs+ty of Tennessee Remote 5-ensing Aircraft: Several Astri-onics tedmical· personnel 
participated in a demonstration flight on the University of Tennessee Remote Sensing air­
-craft-last week. University of Tennessee h_as 5: Hasselblad 500 EL cameras on board with -

_ - filters -and-a ..single channel radiometer _{3---5 microns}. Readings were -taken over the Widow .. 
C.reek portion of the Tennessee River. Observers could clearly distinguish the river and 
the banks, and even a barge that happened by at the time. \ /-

5. Green Mountain: Shipment or transfer of 210 line items ~f .equipment-dismantled from the 
_Antenna Pattern Test Range (Green Mountain) has been complete-d. 1tems were shipped to 
KSG, MTF, SSL, MICOM,' and Alabama Space Museum. Project is cORsidered complete and 
fi les are closed as of May 19, 1969. ITis I ike losing an ole friend. ~. 
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Nothing of significance to report. 
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1 . S-II Mini-stage: The J-2 engine has been installed on the S-II Mini­
stage and the stage lowered into test position. The air bag system is being 
connected to the stage and shaker hardware. The desired aC8elerated 
schedule has now been met. \ 
2. Payload Shrouds: MDA Test Cylinders: The lower cylinder was completed 
on May 22 and moved to ASTN. The forward cylinder is being equipped with 
strain gages. Completion and transfer to ASTN is planned for May 29. ATM 
Test Cylinders: Assembly of -the rings for the low(';r cylinder has been started. 

- The last missin~ ring for the forward cylinder wiU be shipR~_d on May 24 
from McDonnell/Douglas. '_ 
3. Progress in Space Manufacturing Activities: A number of ·research 
organizations in industry and in the universities are working at their own 
expense on zero gravity processes. This is a direct result of the meeting 
last November on Manufacturing Technology Unique to Zero Gravity Environ-

_ . menL We think that more organizations will want to take part in this pro'gram 
_a~Ls..Qon...a,.s.....the letter of agreement on industry participation,in. NASA-pr:ograms 
between NASA and American Optical Corporation is prepared and sent out. 
This ,will establish a precedent which can be used with others. Zero-g 
'mam:lfacturing experiments -suitable foen-ear-term orbital flight application 

.. are-'being· defined by: American Optical, Dr. Deeg I Glas s Manufacturing 
"'- Experiment; Revere Copper & Brass I Dr. Mondolfo I Aluminum Matrix Abrasive 
~_ . _. Mat.erial;-.--Martin Metals, Dr.... _Thielemann, High Temp~rature..Alloys .ior , .. _ 
" i\1.Tur.bitne;.:..B:.lades. Other experiments Bre bEing defined by: - NOTth"American ·- '--,.~", ~.-:'i"j 

- ~'-" RockwellT;Mr. Olsen, Optica-l ' Glass; North American R6ckwe"lt·,- Dr. Hurig; '~'"''''-~'­

.. C' ~ 'Spe-oia-Hzed-Electron Tube Manufacture' and Fiber ReinforcEn::i ' eastings1 .... 1"! "" .,,.. ~.~ • ..-"\ 

~ _ ~~~Grumm~=>Mr. Foggerty, Polymeriz:ation of New Types o£"'Plastics.; . .Grumman., 
.. =.:::- Mr:.~~Whit1~ -:Solid Boron Filaments; -Martin-DemLer, Dr • . i(ober;.-Proce-ss-ing of. 

Vaccine and Isotope SeparaHon- by Thermal Gradient; Sandia Laboratcries I 

~ _ , Dr. Nw..o.D.., High Temperatw:e_Ghemistr..}U)f Rerractoriss-o - In..the...universities 
'n .. ""the'"'ioHowing activities are in"progr:ess_: _. Advanceddegree _tht::rs:es-ior -doC1oral -.. 

program are be-ing prepared at Purdue Un.iversity concerning Zero-g Processing 
-Bystems. for Positioning and Heating oLMaterials; Dr. Shaw~oLC~!;.~~~~Mellon­

University ~s preparing a group study program for 30 - 4.0 undergraduate seniors 
to study and propose ways of using our earth orbital capability; Dr. Ruppe 

- "'Of-'tl-l:e~e'ehnical University-in~Munich .is~defining a s pac-e~ mon'l..rfacturtng~ 

-. - experiment. Studies will soon be underway and working grou·p-s exist to help--
;_·::,. --.in the as~sessment of the Jeasibility and value of~ any proposed experiment. . - -
~ ;;;:.~~HQ_PJilii-ication- of experiment-idea-s-.;:is ~ made-without sucn-.an-.a:s:ses~ ffif>.::nt- and.- ~, _. - , 

t.he-approval of the investigatof_. A meeting is planned for September 23-::24 
here -at- MSFC for- engineers and scientists to--present their ideas on the 
Utilization of our Earth Orbital Capability for Manufacturir.g. This will be 

=c - - ,-a follow-up tQ last year's meeting giving those who have _been _working in _ 
-- -"'-- ·the subject an opportunity to report their progress and future plans. We -

invite you to lead a panel discussion -in the aft::;rnoon session on September 24. 
- \/ -
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1. Apo1lo 10 Data: We were reas onably successful in expediting the 
key second burn data on this mission. L/V data recorded by the 
Mercury and Redstone ships were played back to ARIA aircraft, 
picked up by special courier and arrived at MSFC and McDonnell 
Douglas within 2-} days. Although we had some processing problems, 
these data were quite useful for the early assessment of the 
vibrations reported by the crew. The actual ship tapes were 
rec-eived at .MSFC 4i days _after ·launch. CSM vibration data were 
finally received from MSC on Saturday (5/24). Earlier copies were 
unusable. Thanks to GSFC, _ this schedule is much. better than any in · ....... .,­
the past. However, in the event of critical anomalies and if we need 
an immediate as ses sment during an on-going mis sion; still better 
delivery schedules are required. We shall discuss this with GSFC. 1 ... / .... -, 

2. Apollo 11 Range Safety: In a pel's onal mes sage to you, Dr. Debus . 
has requestefra crash effort to generate additional trajectory data to 
alLe_viate the range safety pr.oblern fo.r 1:he engine #'3-out case and..to - ~ 
-avoid limiting the launch azi-muth for that reason. In past calculations 
of velocity vector turning rates it was as sumed for simplicity that at 
engine - out and simultaneous los s of control all four control engines 

~.: ' go -hardover. The requested refinement is expected to result in .. 1 ~', 

I" ,. reduced turlling rates since the loss of a control engine (in an r ' - • ., ... 

,"· a-s s-urne-d hard-over position) would reduce the effective moment hy r' ( F-

_ ~ 25%lL __ S&E-AERO supported by Boeing will have to run appro:xirnat-ely 
::.:-:400 __ t.raJcctol<ics and the established deadline (June 3) is extl."emely 

short~ but every effort is being made to accomplish this goal. Your 
answer to Dr. Debus is being prepared. 
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ASTRONOMY MISSIONS BOARD (AMB) MEETING AT MSFC: The AMB, 
chaired by Dr. Leo Goldberg, held a one-day meeting here on May 23. 
Besides the regular Board members, about six NASA observers from HQ 

and GSFC, and 12 from MSFC, attended the presentations which were given 
by Marc Aucremanne (NASA Astronomy Program), Urner Lidell (Lunar and 
Planetary Missions Board report), and me (Astronomy-related work at 
MSFC). The Board then discussed the AMB Position Paper to be submitted 
to PSG shortly. By and large, the Board is in agreement with the NASA' 
astronomy program as propos ed by OSSA. The role of man in space 
astronomy is still not clearly defined. There was agre ement, without 
objections, that man will event,!-ally be us eful in the operation of astrono'm­
ical systems in space, but there was much hesitation to define his role in 
connection with an early space station. Board members expressed again 

- the hope that NASA would make a study in which two systems with the same 
- scienti.fi.<::- objectives are comp-ared, the first for remote control from ground, 

redundancy design, and, if necessary, complete substitution by another space­
craft, and the second for man-maintenance including repair and replacement 
of components by astronauts. ..- ... , 

Dr. Goldberg e,?Cpressed his and the Board's appreciation for MSFC .'s 
, ho~pHq..Hty, ..., including the tour. throug.h the mock-up area and Astrionics "-,,., 
Laboratory. Obviously, the Board was surpris ed and impres sed by the 

. large and .. diversified program of astronomy-related work at our Center.' ~./ 
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1 ~ CU LF STR'EA1vl DRIFT MISSION: Navy certification has not been 
compl~ted. ,It now appears that the ITlis sion w~ll slip about two weeks. 
The" activities .for which NASA is responsible continue on schedule. V"--

2. ASTRONOMY MISSIONS BOARD MEETING: A very interesting 
discus~ion on ITlan l s role in space astronomy developed in the 

. '. 

afternoon session~ Tl1e AMB is preparing an overall position 
paper " and a chapter concerning niari's role is to be prepared by 
Dr. Martin Schwar zs child. He indicates that he does not want to 
iIYlply that space astronomy requires man. The AMB as a whole 
was reluctant to see astronomy cited as a justification for the 
ITlanned program. Dr ~ Schwar zs child suggested pr efacing his 

. remarks on man l s role by the comment, IIIf manned space stations 
are available, man can pos sibly be used to support space astronomy 
in the following ways: 11 In Iny opinion, the astronOITlers wish to keep , 
\th~ir .9ptions open. If the manned program prospers, they will want .- . .a. place in it. If it does not, ITluch good space astronomy can be done 
with completely autoITlated " systeITls. '"".--r 

--~-3 . . --A~MB lv1EETING - INTEGRATED MANNED SPACE FLIGHT PLAN: 
II ", Dl-'. · Goldberg, a melnber of STAC, heard a presentation by Dr. 
U ,I 'Mueller last week on the Integrated Plan. Dr. Goldberg ITlade a 

~:.I L, ... · fe~_ 'b!ief COITlITlents dur ing the AMB ITleeting concerning Dr. Mueller IS . 

plan. I gathered that Dr_, Goldberg was not enthusiastic about the 
_ .. . In~egrated Plan and considered it unrealistic. Mr, Dave "Woods of 

Bel1comm was responsible for fitting astronomy missions to the 
Integrated Plan. ):-.Ie. was in attel~0ance ~t th~ AMJ? meeting and ITlade -7 

J'-- an interesting suggestion to ITle during a break; namely, integrate 
.:'-. .- ...... ~-~ .. 

the 120" d.iffraction limited telescope (NASO) in a shuttle and bring 
....... - - ".'. - .. 

, it back to earth every thirty days for ser\ricing, repair and updating. 
--.-This 'is certainly a novel idea, which ITlay have some ITlerit, particularly --- ...... -. - .- "-

since the Integrated Plan does not provide for a large Space Base in 
.' . 

earth orbit • . 

- - 4. AMB MEETING - SUPER EXPLORER: . The Super Explorer 
~-Pr.ogram was discussed by Mr. AucreITlanne early Friday ITlorning 
~efo,re . you arrived at the ITleeting. The PSG planning which Mr. 
AucreITlanne described included eight Super Explor~::: ITlissions before 
1980.. The last four ITlis sions ar e not defined. '/' 

I " 
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CENTAUR CONTRACTING EXPERIENCE - We are arranging at the request of 
Col. Teir, for a discussion with Mr. T. B. Norris, Medium Launch Vehicle 
Program Manager, OSSA I and appropriate Lewis representatives concerning 
their contracting experience for the Centaur. Indications are that the Centaur 
contracting arrangements have certain aspects that may be helpful in achiev­
ing follow-on Saturn low-cost production. The Centaur procurement has 
four basic contracts e. g • , 

a) Production of a base-line vehicle (Firm Fixed Price) 
b) Modifications for specific mission (Cost Plus Fixed Fee) 
c) Launch Services at KSC (Cost Plus Award Fee) and, 
d) Management and Engineering (Cost Plus Award Fee) • 

The _gel1taur .experience could provide insight into problems we .may face. V~ 

... MSF R&D PROGR.l'l,M OPERATING PLAN - Dr 0 Mueller has informed us that a 
Center submission based on the MSF POP 69-1 "Mark II is not required 0 Instead{ 

. he asks that the foundation for our internal planning be the following: -

1. Maintain a $I5M FY 1970 Apollo obligation and cost reserve 
requiring th~ Ap'ollo Prog-ram Director's approval .pJ;"i,QJ; to use. ThE;-'lis-e and 
specifi~ ii';~-item l~'c~tion will' he cra-rified a '~ the Apoil~/Lunar Exploration 
,planning interface develops • ..c~: ----' - ,._-_.- -' .-

2. Additional FY 1970 funds required for qualifying the J-2S Engine 
by June 30 I '-197l will be absorbed within POP 69- 19 ApolJ2JRocketdyne) 

~ . .... -- ~ .' ~ .... - _. 
estimates 0 

3. Apollo to fund approximately $SM in- FY 1970 for MDC (S-IVB); 
IBM/Bendix (IU), and GE (GSE) production support and maintenance of 
minimum required capabilities which are common to Saturn IB and Saturn V. '/ 

40 Continued suspension of .procurement plans for production of 
S-IVB and IU stages for AS-213 and 214 vehicles. '/ 

5._ Delay deliveries of AAP J;>ac)sup mission hardware sufficiently to __ __ ~~. .i __ _ 

avoid any requirements for additional equipment or crew. ~ #/ 

'"'-~- -, 6. MP Experiment Development effort will be limited to flight 
.assigned experiments. The Habitability Support System's total runout effort 
will be limited to $11. 2M 0 

We are requesting Center comments to these guidelines in order to. prepare 
a reply to ' Dr .. Mueller 0 ~/-
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MOBILITY -TEST AR TICLE (MTA): The MTA Human Factors Test has 
been cornpleted. Th~ purpose of the test was twofold: first) to _cc:m,pare 

.driver proficiency 01 many subjects) and} second} to compare the actual 
__ ~riving performance of the two MTA s on earth wi th the performance of th~ 

MOLABs in the visual silnulatol' in Computation Laboratory. Since the 
MTAs were originally designed in 1965 for about a 400-hour lifeti:me and 
were to simulate .MOLAB's lunar \v eight by limiting MTA mass to one-
sixth MOLAB' s} low safety factors were used and the vehicles were nearly 
worn out before the Hun,an Factors tests began. Unfortunately} inclement 
weather and :mechanical/electronic problems with the vehicles have 
prevented accomplishment of the scope of the original program as planned. 
The winter r-ains made the course unuseable for weeks at a tin,e and frequent 
vehicle breakdowns caused more time loss. Initial plans were to usc about 
-l"l .hard-.~-nited test subjects driving a prescribed route on our si:mulaied 
lunar surface. The ambitious program was to include simulation of various 
emergen-cies} such as a wheel locked} scuff steering only) etc . Metabolic 
:r:at.e, . response rate) pulse rate, etc.) were to be measured as an index of 
drivel; performance. Unfortunately) the selected route included several 
sev~re cr.aters requiring maximum torque from the vehicle's wheels. This 

;i11: tur-h c aused electronic problen,s from current overload) and mechanical 
~': ;fCiilur-e:"s on "t-he wheels and chassis as well. The test was then modified to 

use fewer subjects and runs in order to complete the test in the limited time 
' f'err~ainin~g . This progran, began immediately after the MTA Dynamics 

Test Program here at MSFC. Although much less data were derived from 
.... - --the -test pr-ogram than originally expected ) due to the equipment breakqowns ,_ 

etc., it is felt that some useful Human Factors data have been obtained) 
and the weak points of the GM/MTA have been revealed and will be corrected 
during refurbishment. l 

The planned MTA Refurbishment and Test Program was discussed with 
Mr. Benjamin MHwitzky l ast week and he reiterated NASA Headquarters' 
firm backing for the program. ( 

Since the-MTA Human Factors Test has been completed) S&E-ASTR ~nd 
S&E-ASTN have been checking out and t esting the GM/MTA to assure that 
the electronics system improvements have been accomplished. To verify 
the torque capability of the improved system) an attempt was made to 
scale an eight-foot step obstacle. Although the electronics worked 

_satisfactorily) ahnost immediately the harmonic drive of the left rear 
,wheel failed mechanically and the vehicle was not quite able to negotiate 
,the obstacle . The incident was filnl ed and motion pictures will be available 
soon. We believe thc.t a refurbished MTA would have negotiated the 

ob stacle . If mOl-e information on the MTA programs is desired) a short 
presentation can be arranged at your convenience. :...-----------
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r. ,O~~S . MATERIALS CONTROL: The following is submitted j.n reply to 
your comment to me on NOTES 3-3-69 HEIMBURG pertaining to McDonne ll 
Douglas Astronautics Company (MDAC) OWS documentation which continues 
to a~ecify fl~~mable an~ stress corrcisive susceptible materials. A 
stress corrosion rev.iew meeting was held with MDAC on Harch 10 to 
resolve material application problems identified in the Final Design 
Review of February 18, 1969. In summary, MDAC agreed to change mate­
~Jals or provide additional justification for the specific design 
applications. The changes agreed to in the meeting have been for­
warded to MDAC through PM for implementation. During a workshop mate­
rials review meeting with MDAC on May 1, · 1969, all but two items of 
concern (cover material for the OWS lights and wiring insulation) 
pertaining to flammability problems appeared to have been resolved. 
We are working with MDAC to resolve these two items. 

2. --PARTS PROGR.A1:1: Mr. Leon Hamiter's paper, entitled "Large Scale 
Integrated Circuits for Space Electronics," has been selected for 
~resentation at the Eighth International Symposium on Space Tech­
nology and Science, Tokyo, Japan, during the week of , August 25, 1969. 

~ _" 'rhroughout NASA, only four papers were selected for this symposium. ',,/' 

3. TELEDY~~ QUALITY SURVEY: Lewis Research Center recently requested 
- -- that we participate with Dr. Holladay from Astrionics Laboratory ' in a 

survey of the microcircuit facilities of Teledyne Systems in Culver City,­
California. Teledyne has a contract for the Upgraded Centaur Computer. 
The ' procedures developed under the NASA Microcircuit Line Certification 

_ program were employed in making a detailed review of the key process 
J steps. The survey has been completed, and a report is ready to be sent 

to Lewis Research Center. Deficiencies, too numerous to mention here, 
~:w~re fou~? _ ~~ t?e _ proc~ss a-;;d~d-~~~~;t~ati'on~:-:'~.·- · ' .. ~ ~,~.--,- ... ~ .. -. ,- '-'- -- , 
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1. Acceleration Design Limit (g level) for Saturn V Launch Vehicle and Spacecraft 
ModiITCCitTons: In connection with the Saturn V Dry Workshop/ CSE requested ASTN 
to de termine what g level the launch vehicle could take and still maintain manned rating 
safety factor of 1.4 and ' a payload of 105K pounds. ASTNhas indicated that the launch 
vehicle is presently good for a g level of 4.35. In checking with MSC it was learned that 
the present ~pacecraft is good for 4.35 .g l s; howe vel:' / MSC has a contract to NAR for building 
new' and larger tanks for the Spacecraft Propulsion System (SPS) and t,heir spec only calls for " 
a·~4~0 .. g .. design value/ We asked MSC to cnange their design spec and they indicated thi.s 
:'.::~-f..e.quire .a lett~r from MSFC. _We are now getting the g leve.! documented and preparing 
the letter to Col. James. This should be accomplished by May 29. ~ 

- 2. Cluster Test for AAP: We mer on May 21 with QUAL/ ASTN and Producfs Office to 
discuss ch~c_kout floV! for the AAE hardware .involved in the Cluster- test •. -lhis includes. the 
OWS, AM, M[)A, WACS/ SAS/ experiments, and to some extent, the payload shroud and 
I U. Agreement was reached on ' flow I what has to be done with each module for each test 
location and f-or the C luster test, and to a I imited extent how the. hardware flows at KSC. 
Thus, an.. 5&E position is establ ished. Minutes are be ing prepared for distribution .... . A par­
ticular benefit fr~m achieving agr.eement on overall flow is q net .reduction of previously 
planned test effort and equipment and thus reduced costs in verifying t~e flig-ht hardware. V 

3. 5-11 POGO Instrumentation: S-II 506 is virtually ~oid of instrumentation to support a _ 
"-POGO~ ~!1(Jl.ys-Js should a problem :occur or to assist in model ing . . We have discussed the 

probiem with Lee James, who does not want to add instrumentation at this time due to the 
' sever-i~ty of-the. impact. The whole chain of events in the flight control- measurements flow 
through the M5FN would be impact~d._ W~ will nQv'LQnly_depend on additlonQJ S-IVB 
vibration measurements which have been -approved for 506. PM has approved the 5-11 - -- -
vi.bration measurement request for 501 -.thrQugb 510. " __ . _ __- _ ... -

··4. ; S:':I-VB -Seco~d Burn Vibration/Osci-I'lation Reported by· Astronauts: Astronauts reported 
(in real time) a high frequency vibration after four minutes of second 5-IYB burn. Recapping 
later I t~~y> reported lateral and longitudinal oscillations of low frequency throughout first and 
second -burns with a definite higher frequency (estimated approximately 20 Hz) superimposed 

, . 

on the low frequency late in the S-IYB second burn;- Review of fl ight records to date indi cates 
a correla-tion between the astronaut report and measurements on the I·aunch vehicle. 5-IYB 
gimbal block longitudinal acceleration of:: 0.1 g 12-13 Hz is fairly persistent for the last 
JOO-~e~onds ,oLburn. Accelerometers located in the S-IYB forward--skirt, pitch and yaw, 
indicate a definite increase in amplitude of a 45 Hz osc'illation about 70 seconds before 

: - cutoff, remaining to cutoff (pitch amplitude approx. ~ 2.1:9, yaw amplitude approx. ! 1.0g). 
Preliminary review of accelerations measured in the spacecraft does not indicate low frequency 
lor.gitudinal oscillation or a high frequency pitch or yaw vibration, but there are low 
amplitudes:: 0.05 g, 15-16 Hz oscillations fairly persistent over the latter part of the second 
burn. The discrepancy between the low vibrations ampl itudes measured in the spacecraft and 
the high values reported by the astronaut might be resolved by the attenuation of the acceler­
ometers. Efforts will continue to resolve the unexplained vibration late in the second 5-IVB 

burn and the contradi cting information on spacecraft vibration. y 



I. "EXPERIMENT ON APOLLO 10 FOR FILM DEGRADATION 
B"Y "HIGH "ENERGY PARTICLES: Th~ film ca~ister which I 

m.entioned in my Notes of April 21 (attached) is being flown on 
Apollo -10. - It got on board with the help of Dieter Grau, Ernst 
Stuhlinge':r, Lee James, Dixon Forsythe, and many others. The 

- canisrer -was loaded at KSC with fresh £ihn at 3: 30 p. ~ ...Dl). May 16 
and installed in the CM~ The canister will be picked up from MSC 

., . ... 

b y Ray Hembree. The exact time will be obtained from Hous ton. - f 

2. G-l SOIL MECHANICS INVESTIGATION: As you already know 
from your correspondence with Dr. J. Naugle, Dr. N. Costes' 
appointment as the team leader of the G-l Soil Mechanics Investigation 
Science Team has b een confirmed. This team of "Cognizant Scientis ts 'f 

- will -f3articipate in the scientific evaluation of Apollo 11 with respect 
. to ·the lunar soil properties. Other melnbers of the team are: . ----<4' 
-Professor R. F. Scott of the California Institute of Technology, 
Professor J. K. Mitchell of the University of California-Berkeley, 
and Dr. W. D. Carrier of MSC. Dr. Costes has also been formally 

.,:.:: -----::rnVite d by Dr. E. M. Shoemaker, Principal Investigator on-t-he 
• <;, :."'" Apol-lo Lunar Geology Experiment (ALGE), to serve as a Co-Investigator 

. - on Dr.. Shoemaker's team during the Apollo 12 through 14 lunar landing 
:: ~ -·-missions. Results of these studies will be published in the form --

of NASA reports, papers presented at societies, and open literature 
• t publications. The information obtained will have a bearing on the 

LRV, Early Apollo Scientific Experiment Package (EASEP), and 
Apollo Lunar Surface Experiment Package (ALSEP). ...... .~". ~ ,_.~ 

3. MSFC-UAH RELATIONS: I spent considerable time last week 
• r..., -- fo.rinulating a program of SSL tasks which are suitable for contracting 

to the UAH Research Institute. In addition to in-house discussions, 
- .,.Ti l ha-d ·a meeting with Dr s. Porte rand Thomps on. I have the- - -

impression that we can expect from both a desire to respond to MSFC's 
., - ~!leeds.- I intend to select for the first set of tasks those which have , 

- a dtrec-t- connection to our MSFC scientific projects and are suH-able 
to build up a space sciences oriented capability at the University. 
I would like to present this to you in a week. (It will take me about a 
week to complete my homework on this.) ~Y 



Drs . Do~ie ~ a~d d2Locch r c cG~tl y i~~ ti~ tc d (as p2rc 02 SSL's 
-l- -" C'l ':--.L~O··~ " n~ -l Y- "'l'C' -.lror t'..' c'" \ "'\~ ·"' 71t c...' C':~ ') "'n '-'Y-\) " '-; r1:::- nt:--o ,':''''''''1'' ' ,--' ". _ " .... _. Co •• ,,: -" v . . ~ " • _ _ ~~ c.. ..v C ' "" __ .'--L __ .• _ ~ _ •• _ ......... _._ 

"f·<:n. c ~ s o' f' ') 1-0"" 011 i-""'l.· - l.J i "' ~l·0 ·'1 ~-1 1? d.: -F :·"' r "" .,.,·:-- 1- l" l1ds o f 1-;1"'" :: i..'} --t..,;..._.L~ ..... 1 "'- _ .... <.... • • l_'-...... ... u_ ... _ .1.._.L.. ...... '-.i..':"_ ,...... __ ,..L. t.L L _ 

the c·: (COL'.:.11.:1nd 11'.cc1-.. .. 1.2 ) of t~1C .505 ili:;ht. Dc _'; i.gn \·].::s bC g U:1 0:1 

.April 1. .all ':: the complc;::c cl packc gc 1.-100s i1':-. ndc2::-:.-ic d to KSC 0;'-•. .l..pri l 7. 
rIclp H2S r ·ccc.ived froii~ ma ny pe ople 2 t ~ .. ~S?C, othe: n7i.s2 :i.t '\.Jo"J.ld TIot 
h;)ve t')ecn possi1Jlc to r.:2Ct: this nearly i:D.pos·sible de.:;ciliue. 

2. p~~'pect rCTl12 t e -c: 

I a\ glad \ ·]e could present to CO::1ne cciol.1 "lith I}'~" GU2nth2r's 
N.':"S t2::::;~l'3tion cliscussion~i::he sU:.::us [: :"1G. Dc.c:<.grc:l:::ld 0:":: [he Prot:on 
Spect::-o:"e er experiEe:nt . I1:-.liCh is. l:12r"".r;,e: as a houss~..::cep::':1g or ,s;,....'turn 

• - .. TT ' ~, ~ -, 0 - '" \1 1 t erLglr~e2rl.:1:- r:le2SureC.2 :!'L OJ .'.e riCi ? 8 ;,..:12-: l-:" Goes rLOT.: f.12Cln ~ar~\ve. , 0 

Dr. Guenthcf, but that he ce~ conti~~~ wi h us on the 2x?2zi~e~f as 
a me !110er of~!:-te U:J.:'versiL:Y of pJ,a'o EJle. yo o~ r h e lp "\oJich P~, [ (l)::-ogra:a 
Nan2ge:-;:2nt) ~o 00 c.::..in the £u::lclL"1:; for 2. pos ' i'o12 u~::,\'ezs i ty cont~\.:J.c t 
is g=e2t1y _ ap~reci&tedw As Dr. Guencher ex? alued in our ~~~ting\ the 

' - . 1 ' h , . . ~ d -r- ' ~ ~,.,." experl:nent Wl measu~e toe S~a ~2l1 en o~ ne proton spec~rum . ~ne 

results are urg n tly needed for solutio:J. oE th f~lm fogginS ?~OblC\'l 
for .6,:?.'1 <:lnd for ong·.:ice occt.93.:::cy of t~1e OHS rbit.s.l Ho::-kshop) • 

.' 

3 . T-031 Fl:' ~ht E_ --C 2rir:1cr!t St2 tt~S! 

T-031 is an OJ,n.J:' a~)?roved SSL f l ignt ::':ly :.:-c[ricva'o12 \ 
cou?ons on the S-IV/~ . Worksho? :hese cou~ons several therm=l 
control coupons ,.;hi.-:::h ~:-e eX;,)()sed [0 the space e::nJi::-v:'!',12n.... At the end 
of the oission, measu::-e~e:J.ts of a few of thes- samples will '02 
Qzdc G:nc one of the COl.:p -.1S \vill be retrieve d for gro:..,:'"' evaluatio:l . 
Other coupons \,7ith the sa.'2 sC',r;l?leS \-Jill be left on the 
retriev~l on su~sequent re 

The i:l-space reeasuring i.struc2nt is an integrating sph 'r2 
flE:cr:ome ter, the prototypes 0 - Hhic~ ar2 in the final chec:(Q · t 
at B~ock Engineering, Boston, ~~ss . These instrunents will 
to MSFC and evaluated both ~onically and opticallYD 

Yne eXDQr':men~ h~s noc been ~he ~cFEn . ho~~" ~ r , ~ '" .!..., 'L ~ ._ .... _ ~'-' _ '-J , , '-- v ~ _ , 

si~ilar experim2n:: pro?osed by Car~ 30ebel of the Air Forcc has 

re -
stages 
bro"J.ght 

2.?)roved . The Air Force experioeL'it -: s essentially tne sarr,e as T- O\1 
excC:?t: they are not planni~g a::1Y in-~~ace llieasuren2nts. ~~r . 30ebel ' 
i:-.dicat:ed he '\,70uld be in favor of a j -'nL: A?/NASA expel'ir..e:1t using 0:.\::­

r e i12ctc::leter" 1,;e are goir;,g to iollo'w::his Ul) 'i .. rith OA:ll' 2:lU the O~1..S~''lJ:.A? 
Offic2 . Dr . Sieber and his Scier:tifi.-::: 'PogiEcering Divisic:-:. Hill I'/ork 0:1 
. ,. - ' - 1 . h 1--, r S ,~:\ ,. D·'· 1:t1lS jOlnC y \-JlLl. me;-::uers or our p.2.ce .:..\2:c:-r:::cpnyslcs lVlS1.0r . • 

't> 

'. 
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AS-505 POGO SUMMARY 
S-IC Stage - No problem. Fl ight data similar to AS-504. 

. , . 
. " 

S-I I Stage - Early center engine cutoff solved the problem experienced on 
previous fl ights. 

S-IVB Sta~e- Data from first burn indicates only one measurement where 
oscillations significantly outside of the noise level. The 
measurement of concern is on the J-2 gimbal block. The 

' oscillation starts at Th+ 35 seconds (593 seconds GET) at 
+0.05 g at Lt~J-jE' peaks at Tl.j+ 6.6 secands (62Lf secands GET) 
at ~O.25 g at 19Hz ,and becames indiscernible at T4+ 83 seconds 
(681 secands GET). The command madule recarded a peak of 
0.04 g during this time. 
Data fram the secand burn indicates no. discernible asciI lations 
to. support either langitudinal or lateral dy'namics of the 
~vehicle . This evaluatien is prel iminary and efforts are can­
tinuing to explain the astrenaut reparts af ascillatians 
during secend burn. / 

\ 

S-II-508 INSULATION PROBLEMS Centinued investigatien af the spray feam 
insylatiun- en S-I 1-508 after cryopreof and static testing have tUine& up 
several si.:gnifican t deficiencies in adhesien between foam _anc.L .. Lank. The 
prablems all appear to stem fram paar werkmanship; that is incarrect 
adhesive a.pplication, failure to. remove metal primer prier to. applying 

f '..l .' ..... j nsuJ at Lon, and i mp r ape.r c 1 ea,n i n9 ~oL th-e a I um i num subs t rate.---t-oos i derab Ie .J 

\... "io ...repa i' r may be requ ired, depend i ng on · the resu I ts of a tes t p reg ram be i ng 
.. -made at ·· NR/SD. Unfortunately, the test ' results will be delayed since NR/SD 

impreperly prepared the test specimens. 

BEN FRANKLIN DRIFT MISSION . It appears that the drift missien .will _ha.ve to. 
be slipped by abeut 2 weeks because af Grumman negatiatiens with the Navy 

~ ____ re.ga t:.dJ ng qua 1 if i cat i an __ r-equi r:ements. Th is wi II necess i tate.. .a.L .. .leas.t 2 weeks 
lang-er participati'en by ~\SFC persennel. A test dive was made this week; but 
a minar cable leak. develaped -, anD . no. flJrther dives have been attempt.ed . ~..-

- PAYLOAB :>£'HROUD The Pay-IDad Shreud Preliminary Design Review (PBRrwas held 
-- as ··sched-Lrl -ed 5/20. Fifty-tw'O RID -Is resulted frem review ef data package and 

the PDR. Two. ef the RIDls, if accepted for implementatien, will impact nat 
~hly the Paylead Shreud by possibly 6 months er more, but will 'impact the 
AAP- 2 and _1+ by equa I amou nt s . Refe renee is made to KSC reques t fa r 
addit1anal- access daars; in t'he lawer frustum :=and in the lewer cyl inder. 

- Jmp-act 'cff adding a lower cylind-er daor will include re-design af--t-l1e 
structure with same weight penalty, whereas a dear in the lewer frustum may 
ie'quir'e -en'lya medificatian. Heweve-r, a deor in the lawer fr-ustom will re­
quire e camplete ' qual ification test pregram fer the nese cone which cen­
stitutes a' majar added item to. the pregram in beth time and meney. Since 
handl ing fixtures are already available for use with the current design, we 
bel ieve fhese requirements are in the "nice to. have" category. The RID way 
af daing business expeses us to. significant impacts impased by any level af 
management in MSF. 
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-THIRD GENERATION CONPUTER SYSTEM: 

-. 
f j 

On Friday, May 23, 1969, UNIVAC successfully satisfied the 
contractual terms and conditions of acceptance by passing 
acceptance testing with. an average effectiveness level of 95%. (~/ 

\ - ~ 

The ~fforts of system analysts and support personnel will be 
directed toward -implementation and checkout of those features 
deiermined as operationally expedient and deficient . . / 
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NUCLEAR ENGINE: The nue,lear XE engine unsu~cessfully attempted a 
full pm-ler test (1100' thermal mcga\,mtts and 50,000 poiunds thrust)' 
at the Nuclear Rocket Development Station (NRDS) in Nevada on ' 
May 15 and 16. Both days the engine failed to achieve bootstrap 
startup (i.e., using the pressure on the propellant in ,the 
propellant tank and the s.tored heat energy in the engine system 
to provide the energy needed to accelerate the turbopump during 
startup to pump the hydrogen propellant through the engine). The 
bootstrap startup had perfonned very successfully during the 

. intennediate pmvcr tests 0n this engine. Initial examination of 
the turbOpl.ID1P on Nay 17, revea1e.d tha t the .turbopump shaft could 
not be turned even "lith a torque greater than eight times the 

··norma1 required turning torque. Options unde.r cons idera tion for 
corrective a'ction 'in order to continue the tests are: (1) To 

... ;-ep'lace the turbOpl.illlP assembly with the XE-Backup engine turbopump; 
(2) replace the upper module as.semb1y (UHS) (including turbopump) 
with the XE-Backup UrIS; and, (3) _ replace the XE engine ,>lith the 
XE-Backup engine. No estilnate is currently available of the 
time before resumption of tests. ~~ 

I' 

INN! 

" { .: .. 
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1. §..-IV)L_S8 CoQ<!.Bu~n OscillC1tions R~.9I~~d by Astrona uts: A very 
preliminary review of the dovvnrun9c ship data and eSM data does not 
ShO'N excessive oscillations or vibra tions during S--IV13 second burn 
time frame . The dClLa does show 12-13 cps oscUlations witl~ . a .~.5 Gpeak­
to p eak amplitud e durj.ng f':OS1: of the S-IVl3 second bum and 10-50 cps 

' vibn,tions with a .2 G peak-to-peak ampJiLude (pitch) and. 08 G peak·· 
to-pe<lK amplitude (yaw) starUng approximately fOllr minutes into the 

- second bum. The review of t he data is continuing to try and correlate 
the data vlith the oscillations repOlted by the astronauts. 

Action has been initiated to install t wo accelerometers to measure low 
frequ encY '-vibraUon und three pressure measurements (LOX pump inlet and 
outlet and engine cha mber pres sure) on S-1VB- 50 G t hrough 50.8 ,utiliz ing 
the FM/FM telemstry lin k in th e IU for transmissio~,. These measure­
ments will be high-speed monitoring type and wUl be j,r) addition to th(~ 
pllesent 'pres sure mea stuemcm-cs oITLhe LOX pump inlet and outlet and 
chamber pres sure t~at are transmitted through th e reM li.nk. --
2. S-IVD .P.t)2..;:}lia0~UyclrauJj:~_JY~ Failure.: The faUure which occurred 
during th e l\poHo 10 flight has been duplicated during ground testing by 
shnulatirrg the breakage of t.he compensator spring guide which alJovved 
the pressure to drop from 3650 psi to 500 psi; Approxi.mately two years 

.,. 9g0, 0 ' weakness was noted j,n this ·spring gu5,de and Vickers, the vendor, 
.. .. _. ___ wo,S dlrpcted to insta ll a stronger spring guide on all manufactured pumps 
.. : and, subs8quent production. The vendor di_!t~~ reflects that the change was 

• r ., :made~ -hovvev er , it was discovered during the irlsp2ction of anoth~r pump 
that Vick ers had faUed to make th e change. Action has been initiated 

" " ~ ~lo-i~~~p~~t;he (;om pens-at ors 'to assure that all. pumps hav8 the new spdng . " 
guide. Inspection of the S-IVB-5 06 pump is scheduled for May 27. 'r-

. _ " 3.. s-u ,9~ntcr"!~!l9.Jne LOX Liq.~ ..l\cc~mulat<2!: The la st test of the exper.i,­
_mental 9ccumulCltor for helium clc1mping is scheduled for May 29. Good 

_ duig has been obtained thus far from the accumulator charge sequence 
a m:rru:te-;- The bobtail en-gine testing of the "flight configuration" accumu­
lator will start approximately June 1 0 r 1969. The earliest pos sible flight 

- n~,~,eif.c..ctilliL¥ .. of the accumulator is .now planned for S-II-8 v"ith the ..earliest 
static firing by S-II-10; however, as a result of performance of S-II-5 
with early center engine cutoff, stronger consideration is being given to 
accepting center engine cutoff as the permanent fix . . / .... 
4. S-IVB-212/0VV-S Static Firing at MSFC_: We are working with CSE 
(S&1:) -arid the liAr Office to prepare for a June 5 eSE/pAP review of the -
plans for static firing the S- IVB-212/0WS 2t M SFC. We have provided 
draft copies of our charts to MDAC for their comment and reaction. 
Although we expect MDAC to work with us in arriving at (-~~rkaE_l~ p1uf1 
for S~ IVB . static firing and checkout at M SFe, we should not be s urpris ed 
if their initial reaction is one of oppcsition to the decision and they may 
make inquiries to your office. After the June 5 review I we will schedule 
a presentation to y0\1 on this subject. 
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PSSA FY -70 'Program Submission - Copies of the task descriptions 
making up the program proposed by the Center for OSSA support are 
now being. reproduced. The major technical areas being stressed 
.are Astron~)!ny and Optical Technology, Communication Applications, 
Meteorology, and Biology (Sterilization and Biological load control). 
r~~ only fiscal guidelines provided by OSSA represent about lO - 15% 
of the ' propose<;l program value. However, at the time of issuance of 
guidelines, no work in the Center on the Heavy Explorer was contem­
plated. FY -70 requirements for this effort are estimated at $4+M 
and represent about 45% of the total program dollar value. 

,/ 

Current SRT submission does not include plans for BOMEX follow-on. 1 ,.. 

-" ( 
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Nothing special to report. 
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1. New Generation- of Telemetry Equipment: A major problem in acquiring ?ata from 
space vehicles has always been the shortage of transmission c~pacity for wideband 

. data signals such as vibration and acoustic measurements. The single. sideband/freq.uenc.y 
division (SS/FM) telemetry technique was developed to alleviate this problem for .the 
R&D Saturn v_ehicles and over a thousand vibration measurements have been monitored 
via SS/FM on Saturn vehicles siAce its initial use on SA-2. In addition the Titan program 
took advantage Of MSFCdeve lopmental work on SS/FM by using SS/FM on Titan 1-C 
deve I opme-n t<3 I ,vehicles. The SS/ FM equipment used on Saturn and l1tgn had Umi tations 
in low data frequency response and-channel phase charaderistics which degraded usefulness 
for defining certain data characteristics. Using S&RT funding a new generation of 
telemetry equipment (Jsing frequency division multiplexing (FDM) techniques has been 
cleve lop.ed whLch ove rcomes these I imi tations of earl ier lelemetry equipment. The Inter­
Range Instrumentation Group (IRIG), associated with DOD, decided several months ago to 
modify the tRIG telemetry s '~andards to include this new technique. ASTR personnel 

____ through their p.articipaHon in notional standards groups {IRIG/Telemetry Working Group and 
- - Telemetry Standards (oordin-aHen Gommittee) are now contributing -to the formation of th~s 

new telemetry standard. ~/ 

. 2. Solar Sensors for Orbital Workshop: The contrad document for the design, development, 
fabri~ation, and del ivery of e leven fI ight qual ified sol ar sensors for the Orbital Workshop 

'1..i~",rt.:lP,roi:echwas fO\1worded to the cO(ltractor, Adcole Corporation, for·signatur.e. on Moyl6, 1969. I. 

f"" ~~< thi:s ' T..eqtlir-eme'nt had been delayed previously by an MSFC Legal opinion that the contract ., 'r 

:" '1rl !"du-oumeJ+t:-wcsyinsufficient because the quantity of end items being procured varied from the 
.. .,,_ . .quantUies: c.qU:ed out in the OWS CLass Determjnation and Finding as approved by the NASA 

Administrator. " ...... -

__ -.3-.:_ ATMlliEilaJ. Computer (ATMDC): -The Critica l Design Review for the IBM ATMDC was _ 
rot J'n"'r'L-conJu.cted -Meyta 15, 1969, on schedule. Action items resulting therefrom are -s.cheduled .,," I 

~. '- for- closeout by~May ~O. Eour IBM De..vi.ation Approval Requests were approved by MSFC 
_._ r...el ativeJo fllonufacturing techniques. _ There are no known problems outstanding on the 

ATMDC ot this time. :",--

'~~'~Hfl+versi~f Tennessee Remote -Sensing- Aircraft: Several Astdonics~ technical -personnel 
participatecUn-a demonstration flight on the University of Tennessee Remote Sensing air-

___ craft last week. University of Tennessee has 5 :' Hasselblad 500 EL cameras on board with -
filters _aod a .sjngle channel radiometer (3-5 microns). Readings were taken over the. Widow. 

- (reek portion of the Tennessee River. Observers could clearly dist~nguish the river and 
the banks, and even a barge that happened by at the time. \.~---

5. Green Mountain: Shipment or transfer of 210 tine items ~f .equipment-dismantled from the 
Ante-nna Pattern Test Range (Green Mountain) has been completed. Items were shipped to 
KSC, MTF, SSL, MtCOM; and Alabama Space Museum. Project- is considered complete and 
files are closed as of May 19, 1969. 'Tis like losing an ole friend. :""'---
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-Nothing of significance to report. 
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1. S-II Mini-stage: The J-2 engine has been installed on the S~II Mini­
stage and the stage lowered into test position. The air bag system is being 
connected to the stage and shaker hardware. The desired accelerated 
schedule has now been met. ~ 

2. Payload Shrouds: MDA Test Cylinders: · The lower cylinder was completed 
on May 22 and moved to ASTN. The forward cylinder is being equipped with 
strain gages. Completion and transfer to ASTN is planned for May 29. ATM 
Test Cylinders: Assembly of the rings for the low(:;r cylinder has been started. 
The last missing ring for the forward cylinder will be shipJ'ed 9-1.'1.May 24 
from McDonnell/Douglas. 
3. Progress in Space Manufacturing Activities: A number of research 
organizations in indus-try and in the universit-ies are working at their own 
expense on zero gravity processes. This is a direct result of the meeting 

- -- last November on Manufacturing Technology Unique to Zero Gravity Environ­
ment.. _We think that more organizations will want to take part in this program 

_____ as .sa.on a.s....ibe letter of agreement on _industry participation in NASA prog.x:ams 
between NASA and American Optical Corporation is prepared and sent out. 
This will establish a precedent which can be used with others. -Zero-g 
manufacturi-ng experiments suitable for near-term orbital flight application 

- are tieing defined by: American Optical, Dr 0 Deeg I Glas s Manufacturing­
Experiment; Revere Copper & Brass I Dr. Monc?-olfo, Aluminum Matrix Abrasive 

__ Mater~al;. -.Martin Metals, Dr:.. _Thielemann, High Temperature Alloys for.. _ _ ~ _ . 
..... ~~ . ~':Vurhine:'Biades • Other experiments are being defined by: North American ~ ,~ . 
.. .,..,~. "" Rockwe-ll, '"Mr. Olsen, Optical -Glass; North American Rockwell, Dr. Hung I 
"" 'CU" Specicrl1::zedElectron Tube Manufacture and Fiber Reinforced Castings; " -. . ~, 

= _", Grllmman,..;.,...Mr. Foggerty I Polymerization of New Types of Plastics; G:humman, 
. ____ Mr. Whitt, Solid Boron Filaments; 'Mar_tin-Denver I Dr. Kober, Processing of 

Vaccine and Isotope Separation by Thermal Gradient; Sandia Laboratcries, 
_ ~ ___ ~Nels..o~ High Temperature Chemistry_of Refractori-es 0 In the universities 
~-,- ..:~he~ foUowing activities are in progress: Advanced degree_theses for doctoral --~ .... 

program are being prepared at Purdue University concerning 2ero-g Processing 
s.yste~fill:. Positioning and -Heating of Materials; Dr. Shaw of Car~9gi8-Mellon 
Uniye.tsity Js preparing a group study program for 30 - 40 undergraduate seniors 
to study and propose ways of using our earth orbital capability; Dr. Ruppe 

--of~the-TechlTical University in Munich i5- defining a s pace manufacturing 
experiment. Studies will soon be underway and working groups exist to help 

_ -in tbe asses_sment of the feasibility and value of any propOSed experiment. 
_; •. .: . .:N..Q_lluhlica.Uon of. experiment -ideas· is made without such an as-ses sment .and _ - .. _ . 

tl1e approval of the investigator. A meeting is planned for Septemb2.f- 23-24 
here--at MSFC for engineers and scientists to present their -ideas on the 
Utilization of our Earth Orbital Capability for Manufacturing. This will be 

- a foJlow-up to last year's meeting giving-those who have been working in 
_. the subject an opportunity to- report their progress and futIT{e plans-. We 

invite you to lead a panel discussion in the aft~rnoon session on September 24. 
. \~ 
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1. Apollo 10 Da ta : V-le were reasonably successful in expediting the 
key second burn data on this mission. L/V data recorded by the 
Mercury and Reds t one ships were playe d back to ARIA air.craft, 
picked up by special courier and arrived at MSFC and McDonnell 
Douglas within 21 days. Although we had some processing problenls, 
these data were qui te useful for the early assessment of the 
vibrations reported by the crew. The actual ship tapes were 
receiyed at MSFC 4i days after l~unch. CSM vibration data were 
finally received from MSC on Saturda y (5/24). Earlier copies were 
unusable. .Thanks to GSFC, this schedule is much better than any in ....... / 
the past. However, in the event of critical anomalies and if we need 
an iInmediate assessment during an on-going mission, still better 
delivery schedules are required. We shall discuss this with GSFC. V .......... -

2. Apollo 11 Range Safety: In a pel's onal mes sage to you, pr. Debus . 
has requested a crash effort to generate additional trajectory data to 
.all.e.Yiale the ran:'ge safety problem for the engine #3 - out cas e and to -
~ void limiting the launch aziIuuth for that r eas on. In past calculations 

·· of velocity vector turning rates it was assumed for simplicity that at 
engine-out and simultaneous loss of control all four control engines 

-t:.. ' go hardover. The requested refinement is expected to result in 
., .. reduced turning rates since the los s of a control engine (in an 
~'\-:.~, -a--s'"8uli1ed hard-over position) would reduce the effective moment by 

'1 

• ,.25%) .... .. S&E -AERO supported by Boeing will have to run approx imately 
~ _ .400. t~aj cctories a n.d the established deadline (June 3) is extrelnely 

short~ but every effort is being made to accomplish this goal. Your 
answer to Dr. Debus is being prepared. 



NOTES 5-26-69 Stuhlinger 
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ASTRONOMY MISSIONS BOARD (AMB) MEETING AT MSFC: The AMB, 
chaired by Dr, Leo Goldberg, held a one-day meeting here on May 23. 
Besides the regular Board members, about six NASA observers from HQ 
and GSFC, and 12 from MSFC, attended the presentations which were given 
by Marc Aucremanne (NASA Astronomy Program), Urner Lidell (Lunar and 
Planetary Mis s ions Board report), and me (Astronomy- related wor k at 
MSFC). The Board then discussed the AMB Position Paper to be submitted 
to PSG shortly. By and large, the Board is in agreement with the NASA 
astronomy program as proposed by OSSA. The role of man in space 
astronomy is still not clearly defined. There was agreement, without 
objections, that man will eventually be useful in the operation of astronom­
ical systems in space, but there was much hesitation to define his role in 
connection with an early space station. Board members expressed again 
the hope that NASA would make a study in which two systen1s with the same 
scientific ob~ectives are compared, the first for remote control from ground, 
redundancy design, and, if necessary, complete substituti?n by another space­
craft, and the .s econd for man- maintenance including repair and replacement 
of components by astronauts. 

Dr. Goldberg expressed his and the Board's appreciation for MSFC .'S 
r' e, hospitality, including the tour through the mock-up area and Astrionics -, 

Laboratory. Obviously, the Board was surpris ed and impres s ed by the 
large and diversified program of astronomy-related work at our Center. ',/ 
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