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The recent agreements in the Manpower 
Management Council concerning the utilization of 
CSE in the Shuttle and other Phase B studies will 
provide the basis for S&E/CSE to establish 
staffing patte rns . 

In a broader sense, I have asked Dick Cook 
to set up a visit to CSE for you to review the 
overall implementation an activities of CSE. V 
Dick agree s but would 11k you to visit Astronautic - - -
and Aero-Astrodynamics irs Ince you haven't 
been there in some time a d to allow S&E to do 

- -
more detaited planning in he Phase B support 
area. We will arrange calendar as your 
schedule permits 

cc: Mr. Weidner 
Dr. Haeusserm.ann 
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NOTES 10/6/69 BALCH 

. rt:oJ 6 
S - lC-=.l~ - Stage pTe s suyizatiar, checkout is approxirnateJ y 4 days 

I~ /2.L 

behind s chedule , bUt recovery oper<lti.OD.3 are nnder way to avoid im.pact 
to th e propellant load tes t sch e duL::d for 10/15/69 and 10/16/69 and 
static firing schedule d foy 10/2 2/69. 

S-II-9 .. The static firing skjrt has be cn rernoved and :r eplaccd with a 
slave unit. The static firing skirt will b e shipped to Seal Beach for 
us c on 3 . subsequent stage . ShipDlent of the S-II-9 stage to KSC is 
sche dule d for J./8/70. 

S .. : .. I~-= 1. 0 __ - Full duration static firi ng was succe ssfully acconl.pEshed 
on 10/1/69. Prelhrinary exarnination of data indicates that all systerns 
are acceptable . Renl.oval f ron1. the t e st stand (A-·2) is sc h edu1ed for 
1]/6/69. 

§.:.IJ-=.ll: - "Pow e r-up" was accomplished on 9/29/69. Cryog e nic 
proof pressure test and static firing rerna in scheduled for 10/18/69 
and 10/29/69, respectively. 

Change in S· .. I} Stage P_rocessingYJan - The S II-10, S-Il-11, and 
S-II-12 stage s will be given a D1.odified post- static che ckout after 
st.2;.tic firine< and then placed in storage in the S-II St?icre Checkout o .:> 

and Storage Building. Prior to shiplTIent , these stages will be placed 
in the test stand again for cornpl~ tion of post-static che ci.\.ont. This 
cbang e is ex.pected to cause SOITle revisions to present stage 
pr vce s sing plans.v 

GE Service Contract - Final distribution has been lnade of Amendrnent ---- .----
No. 188, which provides for contin uation of general support services 
at. MTF for an additional 3 ITlonths fr'orn 10/1/69 through 12/31/69.V 



NOTES 10/6/69 BELEVf 

Y'':u/< 
ORBITA L WORKSHOP (OVvS) DR Y WORKSHOP DELTA PROPOSA L: 
MDA C-WD technical portion of the proposal for conversion from. "wetll 
to "dry" Orbital Workshop configuration was r eceived at MSFC on 
Sept. 29. Technical evaluation of the MDAC-WD "dryll Workshop delta 
proposal is in progr e ss , and is targeted for completion on 0 ctober 17. 
The cost and schedule portion of the MDA C-WD "dry" Workshop delta 
proposal is to be delivered to MSFC O ct. 6 . ~ 
OWS-l DELIVERY SCHEDULE: Plannjng data fronl the MDAC-WD 
indicates an impact of OWS-l delivery capability, due to 1ate availability 
of Thruster Attit.ude Control System. and Solar Array System hardware . 
The predicted s chedu 1e impa ct is ba s ed on la te authoriza tion to proceed 
relative to lead time for TACS valve and SAS solar cell procurernent . 
Based on an October 1 authority to proceed (A TP), the MDA C- WD 
assessnlent of schedule impact is approxim.ately four to twelve weeks, 
respectively, for TA CS and SAS hardware. We have notified Bill 
Schneider, botb formally and informally, of this ,urgent need but he 
has not been able to obtain a procurement go-ahead for out-of-house 
and is holding us to preliminary desjgn only. 
"D~yll AI~LOCK PROPOSAL: The MDAC-ED finn cost proposal on 
the "dry" Workshop configura ti on of t.he Airlock wa s dis tributed to the 
S&E project. engineers and all AAP offi.ces last. M.onday (Sept. 29) for 
their evaluation and comment. A two-hour briefing \~'as given to these 
people by l'v1DAC-ED to explain the structure o f the proposal and the 
technical content of each item in consi.derable detail. :.... 
A TM MONTHLY STA TUS REVIEW: The monthly ATj\ll Status Review 
with all of the S&E Labs was held on Sept. 30 and Oct. 1. A1though 
sig;lificant progress continues to be made in several areas (basic 
structure, star tracker , charger battery regulator HlOdules, solar 
arrays, etc . ), the necessary definition to proceed w:ith detail design 
in the electrical network and rack layout a ·reas is missing . More 
s pe cific bla ck bo x definitions of S Offie of the ch::l.nged or ne"" com ponents 
need to be developed and a revised equipment list baselined . The total 
ATM status will be reviewed 'Nith Center rnanagement. later this month. V ..... 
PROTON SPECTRO.!l,1ETER FOR SWS: /\. nlemo from S&E-DIR to ·SSL-DIR 
dated Sept, 25, 1969 , design3.ted the SSL the r esponsibility to develop 
a complete package of hardware, electronics and detector head to make 
a measurement of the high energy protons that will be encounte red by 
the SWS . \.. 
A T1'4 DEPLOYMENT DESIGN REVIEW TEAM: A desjgn review team 
has been assembled f rom. CSE, S&E and PM to revie\v the design con-· 
ce pts for A'1'1\1[ de ployme nt. The team wEi review the two joints , fixed 
and hee, to determine which one will be reconlmended Oct. 15 . The . 
tea rn is meeting wit.h NfDA C regula rly the next two weeks to continually 
assess the two designs . V 



NOTES 10, /6/69 BETP.tAY I 
, , 9'~h';-I ' 10 ;> 
FY 1971 Budget Estimates To BOB - NASA:~ planning to subm:t a FY 1971 
$4 . .4943 budget estimate to BOB v','f.._:ch ~il1 support ... Option f,.L; .. oftte SpeC8 
Task Group's report to the President Q Included in this total are 'a $702~~/~ 
R&PM level and an $80M C of F program" Of t he remaining $3 G 71 :::"~ Ie;, 
Research and Development g MSF- s level is $ 20 lOSS whic:l. is G $ ~:. 8 . '7:'.v~ - - -~ 

decrease from the preliminary IT 197 1 budget @~thn,J.b~s pr@ sent~d C"~ .. H ... 

-September~CM. This decrease in the MSF R&D estimates by pro9rams is 
shown below: 

(Millions of Dollars) 
PreUn. FY 197,1 NASA BOB 

Program/Proj ect 
Apollo Lunar Exploration 
Lunar Explorati'on Program #2 
Follow-on Production .lSat. V) 
Apollo Applications 

Saturn Workshop 17 # -\': 
Advanced Dev, elopme t

J Advanced Missions . 
Space Station 
Space Shuttle 

Total MSF R&D 

--

Budget Estimd ~e 
$1,160 0 0 

100 .. 0 
157 0 
480 0 7 

64 ,0 
30 .. 0 
10 .. 0 
90.0 

_____ 2 ..... 16~ .O 

$2, 07 0 7 

6. Submis_sicn 
$ 0 $1,1 60.0 

-}- 19 0 3 
6 0 0 

11 .. 5 
7.5 

10.0 
46 0 

-$19 8 .7 -

60.0 ' I 

-00.0 
500@O 

18.0 
1805 
2.5 

80.0 
_ 170.Q. 
$2,109.0 

Revised GS-14 And Above Ceilings - We have been informed by WiSF that I 
Marshall' s FY-70 end of year ceiling for GS-.l4 and above pOSitions will be 
cut to 1155. A comparison o(the revised ceilings for each MSF Center wi"h 

I the previous ceiling is shown below: 

P?evious Ceiling .6- Revised Ceiling % Reduction 
MSFC 1174 - 19 1155 106% -MSC 923 -23 900 2,,5 % 
KSC 479 -14 46 5 - ~ o 9 % 

/ . 

I 
I 
I 

MSF Review of the Center's R&PM FY 19 70 Operating PL:m (POP 69-3) - The I 
Center's FY 1970 R&PM Program Operating Plan was reviewed by Headquarters 
representatives on October 2, 1969. Although there is little optimism that 
Headquarters is sympathetic toward our total deficit of $ 3 , 999,0 00, it does 
appear that they will support a portion of the unfunded requirement 0 The 
review concentrated on the areas of Civil Service Personnel requirements, 
ADP Rentals, Support Contractor effort and R&A Projects 0 V 

i 

I 
I 
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I.;:" 6 / b 1(/7 lL-
J -2 ENGINE .- Representatives of the l'viSFC Contracts and Legal 
Offices and the J -2 Engine Project Office have met with the DCA A 
auditors several tin1.es during the past few weeks concerning a 
potential defecti.ve pricing problem on the J - 2 Engine prod~ctio!1 
contra.c t. Thes e n1.eeting s have been devoted to as sembling the 
facts in the case as a prelude to issuing a Letter of Deterrl1.ination 
to th e contractor. The contractor will be at MSFC on 10/7/69 to 
discuss a settlement which, if effected, will preclude issuance of 
a deterrnina tion letter. V ... 

GENERAL - Reference is n1.ade to _Dr. Muellerls letter to you 
on 6/13/69 wherein he required a re-examination of the overall 
Rocketdyne funding level prior to completion of negotiations on 
the F-] contract extention. We consider that this action was 
completed concurrent with the POP 69-2C review with OMSF Head­
quarters personnel on 10/2/69. Written approval from Dr. Mueller 
to proceed on engine contracts is anticipated contingent upon 
NASAls overall FY-71 budget posture. There are indications that 
major contracts which require FY -71 funds might be held up pending 
the outcome of disc.ussions of the FY -71 budget with the BOB. V 

Enclosure DIR's cy only ... 
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Dr. ,;emher von Braun, Director \T~~~;J;~~:7~'(~'~.·T~Jf?f~! 
National Aeronautics and Space Administration; .... :: . \ \ \-,C.-', \ t" ?(J!' 0- ;/ ';'\.,- I i ,.:. j ":f '; 

G~orge C. Harshall Space :Flight Center ., ', . ",.. ' -:: ·-hC:l..:.=.-z"'~·~\-'-=-"'""J' ·/ 
h 11 2 ' ) { !! ;" ( .. ' , . }:ars, a Space Flight Center , Alabama . 3581 ", " ",-,,,~,. ,,. -,-•. _--,--- - " , 

. ~ ~~.\::LT.~~ _, __ . _ c_' : . 
, I Y" '/ - (' : 

1('1· , \ ,C -"' (' !" . ' . . .•... ___ :' /'>:: . ."'. , 
The enclosed Justification for Noncompetitive Procur(:1:: 2rlt and .-0), j ;.y' ~: . ,;' ! r'" I 

I\esoti~tion D&F for continu<'.tion of 1'-1 Engine Production SUPPO!;t / / I 
u"dt:!l' the North Amed.can Rockwell Contract N..'\S8-lS/34 h"y(; been 

HO':,7E!Ver, the amount to be cOiIlmitted and obligated to this proc,,:: e -
' oent continues to be a matter of unresolved concern, Conse quently , 
the 0\'(:r.:<11 Eocketdyne funding level should be re-e;-:20ioeo in order 
that the aiTiount to be used for Production Suppor.t can be ficcd. 
Uiti1 your help, the Apollo Progl'arn Office Hill conduct this revie~; 
as ,soon as possible. You are authorized to proceed with all necesS2ry 
procurc;:;ent actions short of obligation of funds until tr:c revie;,; lie.S 

been cOGp leted and the amount to be oblig<'.ted i.s established. 

In our 'recent teletype to you, relative to your using the CP?? 
Dode in a similar extension of J-2 Operational and Flight Su?port, 
we furnished some relevant considerations regarding the broad 
choice of contract types to be ctinsidered in future situations 
involving procurement of s1.J.staining engineering requirer.'ents for tr;c 
Apollo Progrc..l1. Considering the lapse of time since approval of tGe 
original Procurc",cnt Plan for this requirement in January, 1966, 
the cethod of contracting f6r this extension of F-l , Engine sust2in 4 

ing engineeririg should be reviewed in light of the guidelines ~en­
tioned above. In any event', a prenegotiation posi~ion rcvie .. : is 
requested. 

'Enclosures: 
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HIGH ENERGY ASTRONOMY OBSERVATORY: I have been infonned 2L 1.' 
(unofficially) by O SSA that the HEAO has been approved by Dr. Paine as 
a new start in FY -71. Apparently BEAO is the only major new start in 
the OS A Physics and Astronomy area ior FY-71. (I assume thatATM-B 
will b e funded by MSF , not OSSA.) We are continuing to work toward the 
goa.l of letting Pha.se B definition contracts for HEAO by April of next year. 
FY·- 71 Phase C/D i1..ll1ding will probably be limited to a few million dolars. ~ 

2. ASTRONOMY PLANNING: The OAO Follow-On was not approved for 
an FY -71 start. However, we are continuing to work with Mr. Purcell 
and others at GSFC. We are considering the interfaces-b etween the large 
opt-i cal space teles copes b eing planned for the futur e and the Space Sta tion/ 
Space Base and the Shuttle. It seen'lS that the ) 20-inch diffraction lilnited 
telescop e will fit rather nicely into' the 15 1 dian'leter x 60 1 long Shui.:tle 
cargo compartment. I believe the telescope will be a snug fit from the -standpoint of both diameter and l ength. Vve hope that the Shuttle cargo 
.compartment do es not shrink and the teles cop e does not grow during 
further conceptual studie s. (The astronomer s h ave specified a spatial 
resolution requiren1.ent equivalent to that of a l20 -inch diffraction liIniied 
telescope as a goal for the National Astronomical Space Ob s ervatory. If 
diffraction limited optical perfonnance is not obtained, it will be necessary -to build larger aperture and longer tele scopes, eo go 200 - in ch aperture 
p e.rhaps, to provide the p erfornlance of a 120 -inch diffraction limited 
sy, ' teln~ However, the bigger teles copes will not fit into the Shutt1eo This 
speaks for a need to develop diffraction lirnited optical technology, which 
is ,a.n objective of OAR TI s OTES Project.) 

3. TECHNOLOGY EXPERIMENTS: We are b eginning to consider an 
experilnental payload for the Second 'Workshop mission which would support 
the design or operation of certain subsystelns planned for the Space Station/ 
Space Base. For example, it would seem very appropriate to ipvestigate 
in .orbit maintenance t echniques on various prototype or D'lockup Space 
S tation /Base subsystem.s which could be installed on DWS II as experiments, 
not as mission critical subsystems. Mr. Carey of m.y Office has discussed ­
a few pos sibilities with Mr. N ovik of OAR T and Mr. Armstrong of MSF 0 

T hey were enthusiastic and receptive. However, our definition of these 
pos sibilities is ver y preliminary at pr esent. We will be working clos ely 
'\vith t he Space Station Task Team to better define r equirernents and to 
establish reasonable approaches. vVe are not considering any technology 
experiments that would significantly i.mpact the DV{S II design, other than 
the widely discussed and ·son'lewhat controversial artificial "gil expeyjment. V 



NOTES 10/6/69 GEISSLER 

?~Oj6 
1. AERODYNAMIC TESTING OF SHUTTLE CONFIGURATIONS: Most of the Shuttle confi~u-:. 
rations are geometrically unsuitable for quick analytical appraisa.l of the ' 
aerodynamic characteristics. It is therefore necessary to rely heavily on wind 
tunnel testing even during the early screening phase where we used to be able 
to make reasonable predictions based on analysis alone. With this realization 
in mind, we are heavily involved in many test programs mostly in cooperation 
with the various contractors. The following is a brief summary of these efforts: 

General Bynamics 
(1) ~try configuration - Static stability and 

at transonic and supersonic Mach numbers in 
(2) Entry configuration - Static stability and 

at M = 10 in the AEDC von Karman Facility 

control characteristics 
the MSFC 14" TWT 
con~rol characteristics 

(3) Two stage configuration - Static stability and control charac­
teristics will be determined for a composite t1.orO stage configuration 

,at transonic and supersonic M~ch numbers in the MSFC 14" TWT • 
(4) Entry configuration lb<2dy + _ej,eir0E + ruddervators + iW-ing.wing1 

Static stability and control characteristics will be determined for 
variations of this configuration at transonic and supersonic 
Mach numbers in the MSFC 14" TWT 

Lockheed 
(J.) , Entry configuration - Static stability and control characteristics 

at transonic and supersonic Mach numbers in the MSFC 14 n TWT 
(2) Entry configuration - Static stability and control characteristics 

at M = 10 in the AEDC von Karman Facility 
(3) Two stage configuration - Static stability and control charac­

teristics at transonic and supersonic Mach numbers in the 
MSFC 14" TWT 

(4) Entry configuration - A second entry with modifications to the 
rudders to obtain static stability and control characteristics 
and flow visualization data is in progress \,' 

Program for the Martin configuration is presently being planned . v---
2. LUNAR EXPLORATION PROGRAM PLANNING: At the request of PD-AP (Mr. R. Stewart), 
Mr . O. H. Vaughan and Mr. Paul Larsen of our Aerospace Environment Division are 
preparing a list of proposed Lunar exploration sites for the follow-on Apollo 
missions (21 thru 28) as well as a list of missions and payloads to be used at 
these sites. ...These data will be presented to Mr. Ben Milwi tsky, NASA Hea.d.quarters t 
sometime this month. V 
3. PRESENTATION: Mr . Bob Ryan of Dynamics and Control Division gave a presentation 
on "Space in the 70' s" -to the Louisville Rotary Club, September 25, 1969. There 
were approximately 500 in attendance. The spe~ch was well received. V-



SATURN: . NOTES 10/6/69 GODFREY /tt/, 
. /~/O/6 -I·~ 

·1. S- II -14 1H2 Forward Bulkhead Incident: During invert ed cleaning 
operation of LH2 tank on 9/20/69, a 4-1/2 pound spray nozzle became 
detached from the cleaning tool and fell 40 to 45 ft. impacting the LH2 _ 
forward bulkhead. An accurate assessment of damage has not been made 
but there is a 1-1/2 inch fracture in the bulkhead and about five abrasions 
within 100 inches of the manhole. An MSFC Investigation Board has been 
convened to investigate the incident. Mr. Jack Franklin from the ME Lab 
will chair the Board. The spray nozzle and associated tooling have been 
impounded I but NR was given go-ahead to continue cleaning of the tank 
and determining extent of damage. The Investigation Board will convene 
at NR tcxiay (10/6/69). V--
2. S-II-I0 Static Firing was conducted successfully on October I, 1969, 
and cutoff was as programmed. First reports indicate that the center engine 
accumulator system functioned as expected, and LOX pump inlet pressure s 
were stable throughout the run. Detailed analysis will be accomplished 
when accelerometer data becomes available. V 
3. A -507 FRT. The AS-507 FRT was completed on Tuesday, Sept. 3D, 
1969. A simulated liftoff occurred at 1:43 p.m. eDT. During the test, 
an automatic cutoff occurred at T-7 seconds due to failure in an igniter , 
substitution box (GSE) on Engine # 103 on the S-IC stage, resulting in a 

" hold of 2 hours and 20 minutes. It was decided to jumper the igniter 
problem and troubleshoot after the FRT. v 
4. Cracked Brackets on S-IC Stages: There are 32 brackets arranged in 
groups of 4 which join the pres surization tunnel and the el ectrical tunnel 
to the external stage structure. During subassembly of S-IC-14, three 
bra ckets were found to be cracked. Ins pections this weekend revealed 
four brackets cracked in S-IC-7 (two cracked brackets are part of a group 
of four). Structural analysis by Boeing/Michoud indicates that three 
cracked brackets in any group of four is a structurally marginal condition. 
Accelerated stress corrosion tests completed this weekend confirm the cause 
of the cracks to be stress corrosion. A bracket reinforcement design is 
available and is being considered for installation prior to launch. The re­
design will be available today for MSFC review. Mod kits will be shipped 
to KSC to be incorporated on a non-interference basis with current activities. 
Preliminary coordination with KSC indicates that the modification can be 
incorporated next weekend, October 11 and 12. 
LRV: The demonstration of the Bendix a nd Grumman LRV· s during the STAG 
meeting last week at Flagstaff I Arizona I was a complete succes s. The 
two Roving Vehicles were operated on Apollo 11 site terrain model and a 
lava flow obstacle course. The mobility capability demonstrated by these 
vehicles greatly impressed the group. The capability to negotiate deep 
craters t slopes and rocks was well demonstrat ed by both vehicles and 
generally the e ntire group was favorably impressed. The vehicles were 
driven by several individuals from the group including Dr. Gilruth, Jim 
McDivitt, Jack Schmitt -(Astronaut), Rocco Petrone, and Dr. Mueller. 

Ed Buckbee
Translation
Only the Notes thru Grau had Dr. von Braun's initials; the remainder did not have any marks to indicate that Dr. von Braun had read. There were no annotations.



NOTE S 10- 6- 69 GOERNER 
7'~O/6 

SPACE SHUTTLE CONFIGURATION HEIGHr EV1\LUATI ON 
---------. - --r 

Personnol of th~ Aerospace Corporation are assisting us in determining an 
analyt i cal nOl'malization approa ch to assess the Space Shuttle contra c tors ' 
weigllt proposals. Tho approach which has b een se l ected i s bas ical ly t aki ng 
the contr actors ' des i gn data , ad j ust i ng the data to a common bas i s and t hen 
applying \.;eight i ng fact or rela t i onships t ha t have been dev e l oped from 
previous Shuttlo vehicle des i gns and also from his t or i ca l da t a of past NA SA 
and Air Force programs. It should be noted that t his approach does not 
a ctually .::tssess the validity of the par t i cular vehicle conf i gura t i on but 
only compiJxes design characteristics of t h is con.f i guration to past vehicle 
designs and to those of other configurations. The assessment wi l l be first 
made using the 3 . 5M pound gross l iftoff we i ght vehic le data a nd ) if t hese 
results pJ:ove to be useful, an assessment wi ll b e made using the SOK pny10ad 
data that was suppl~ed by the contractors in August . Because of t he exten­
sive alnount of data t o be accumulated and ana lyzed , the r e sults of t hese. 
stuc1ies ',Jill not be· avnilaule unti l sometime i n November. 

Aerospace Corporation has also agr eed t o provide us 'iVit h t hei r computer 
programs which assess subsystem i",eights 'iVith respect to vehi cle config ura­
t ions . The assistance from Aerospace i s cont ra c tua lly covered by the 
NASA··DO:!) contract . 

INFORMATION MANAGEMENT STUDY FOR SPACE STATION/BASE 

An Inf ormation Management Study (at a level of $400 K ·for a year) is 
being conducted by Mitre Corporation to consider the overall process of 
acquisition, computation and processing, flow, storage, display and 
distribution of information and data among a Space Station/Base and 
associated vehicles, the telecommunications to the ground and the ground 
data and control centers. The reason for placing emphasis on "Information 
Managementll is to force early planning on the rational control of the large 
volume of data expected to be created by a SpacL Station/Base. Charles Beers, 
MSC, is COR and C. D. Carlile, PD-DO-E, MSFC, is alternate COR. 

MSC was awarded conduct of t he study since the responsible people in 
Doug Lord's shop (Dr. Jack Wild, and Ed Meyers) liked their work statement. 

In a sole source award review prior to the contract, Dr. George Mueller 
expressed much dissatisfaction to the Mitre approach, but agr eed to let 
t hem per f orm 25% of the study (total $400 K). Then, he would review the 
study and make a decision to proceed or cancel it. The Decision Review 
Presentation was held 9-25-69. At the presentation, Dr. Mueller did not 
express any satisfaction with Mitre's effort. However, on 9-30-69, he 
gave permission for Mitre Corporation to proceed with the study. 



NOTES 10-6-69 GRAU 

~~/O)t 
1. QUALITY MAINTENANCE PROGRAM VENDOR SURVEY ACTIVITIES: During the 
period of March 1967 through May 1969, Saturn prime contractors con­
ducted 440 surveys of 164 separate vendors ~hich resulted in the 
detection of over 2000 discrepancies. These discrepancies typically 
fell in such areas as documentation, inspection and testing, control 
of manufacturing processes, specifications, calibration, traceability 
and procurements. A significant number of cases involving .the use of 
wrong materials was found. Management visibility of survey activities 
was insured through program monitoring from pre-survey planning efforts 
through vendor implementation of corrective action. MSFC participation 
was utilized to assess prime contractor source operations and performance 
of Government Agency (GA) personnel delegated surveillance responsibilityo 
NASA trip reports were forwarded to MSFC where Quality Laboratory person­
nel evaluated survey performance and vendor/GA discrepancies. I feel con­
fident that the detection of these discrepancies at their source and the 
resulting expeditious correction afforded by the vendor survey program 
has averted events which could have adversely impacted mission accomplish­
ment. 

2. SPACE SHUTTLE: MSFC Drawing 85M03928, "Parts Selection and Control 
Requirements for Space Shuttle Vehicle and Engine", has been completed 
and is in the process of being released. This document ·establishes the 
minimum requirements for parts selection and control which include parts 
selection, quality and reliability assurance requirements, specification 
and procurement controls, and failure analysis. Minimum screening 
requirements for electronic and electromagnetic parts are given in 
appendixes. 

3. RELIABILITY PROGRAM REVIEW: A Reliability Program Review and Survey 
was conducted at Bendix Corporation, Teterboro, New Jersey, during the 
period of September 15 through September 19, 1969. The reliability pro­
grams for contracts NAS8-30l05 on AIM Star Tracker and NAS8-2066l for 
ATM Control Moment Gyroscope (CMG) , Inverter, and Control Computer 
Assemblies were found to be inadequate in that Bendix has not established 
the controls necessary to assure effective~ consistent implementation of 
the reliability program requirements. The report is in preparation at 
this time. 



NOTES HAEUSSERMANN 10/6/69 

?t;o/~ 
1. Cost Comparison of the Apollo Inertial Measuring Unit (IMU) and the Saturn ST -124: 
MSC is negotiating for an additional order of 100 gyros in support of the present Apollo 
Program. This will again add to the cost per flight, which has been about 13 Million 
dollars per IMU against 3.3 Mi II ion dollars per ST -124 if all costs such as for development, 
manufacturing, repair and replacement of components are included. We intend to give you 
a more complete presentation at the next Staff and Board Meeting. 

2. Automation of Redlines: CSE-GC observed the first launchsite run of the Redline 
Monitor Program during terminal count sequence of the AS-50? Flight Readiness Test. 
The program properly recognized all Redl ine out-of-tolerance conditions expected on 
this test and performed exceptionally well. No problems were encountered. The program 
will be used (in passive mode) again on COOT and launch. 



NOTES 10-6-69 HEIMBURG 
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I. $-11-14 LH TANK DAMAGE: During the inverted cleaning operation of 
5-11-14 at Seal Beach, a cleaning spray nozzle became detached and impacted 
the forward LH2 bulkhead. The incident occurred at 4:10 p.m., 9-30-69. 
The immediate quick look inspection revealed a hole, a gouge, and five 
abrasions, all in the vicinity of 100 " from the manhole adjacent to a weld 
land. Prel iminary review of the information available would indicate the 
possibility that replacement of the damaged gore or gores will be required. 
2. J-25 ENGINE DEVELOPMENT TESTING: The I-beam injector, which was designed 
to eliminate the 4400 Hz vibration source, was tested Monday night at 
Rocketdyne. The injector did not el iminate the 4400 Hz vibration, nor did 
it change any of the significant parameters associated with this problem. 
Because of this unsuccessful test, a special "Blue Ribbon Team" headed 
by Matt Ek, Chief, Engineer, was formed by Rocketdyne to expedite the 
solution of the 4400 Hz vibration problem. We are planning a NASA team 
to participate with Rocketdyne in the solution of this problpm . 
3. COMMERCIAL ADOPTION OF OUR NON-DESTRUCTIVE TESTING (NDT): As a result 
of considerable orientation demonstrations by our NDT facil ity personnel, 
Fairchild-Hiller personnel have indicated a strong interest in adopting 
our technique which came to their attention in one of our reports. In a 
test of Fairchild-Hiller honeycomb panels in which only they were aware of 
the locatio~ of the defects, our eddy sonic techniques discovered the flaws 
easily. These panels are used in quantity in their aircraft production. 
5. t1SC TRACE GAS CONTAMINANT DETECTION INSTRUMENTATION CONTROVERSY: We 
have- discovered that MSC has on hand about seven of the special instruments 
(chromatographs) which have the capabil ity of measuring accurately up to 
50 trace contamina~ts. The instruments were designed and built to have been 
used in the Apollo Program, but never were. They are currently in storage 
at MSC. When we inquired about obtaining two of the instruments for use 
in SI,.JS, the initial response was favorable, but after "bucking it up the 
line" we were told Ilthey're being saved for later programs. 1I In view of 
the austerity under which the AAP program has to function, it seems 
eminently logical to use these instruments in an appl ication ~, when 
they are vitally needed. 
6. APOLLO (OWS) FECAL COLLECTION EXPERIMENT: The design of the Ap0110 
fecal collction unit has progressed as far as possible without participation 
by MSC personnel. Several items, such as the mechanical and electrical 
interface problems, require immediate resolution to prevent schedule impact. 
Informal attempts to obtain information have not met with success. If the 
official approval of the project is not given shortly, the chances of 
flying the experiment on Apollo 14 will be jeopardized .. 



NOTES 10-6-69 Heller 
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1. HOLOGRAPHY: SSL has built up an impressive holography capability 
in Bob Naumann's Division. John Williams and Bob Kurtz are the key 
people in this endeavor. Both are working toward Ph. D. 'so Dr. Tom Gee 
from the University of Tennessee Space Institute has worked with us this 
summer as a summer professor and has been a valuable help to us. 
Although we are application oriented, we emphasize the theoretical under­
standing of the complex Fourier optics to guide our experimental efforts. 
Ed Klingman, another of our Ph. D. candidates, assisted Dr. Randall of 
Astrionics in teaching the seminar in Fourier Optics conducted recently 
in Astrionics Lab. There are numerous applications of this holographi c 
capability to MSFC programs. The fact that holograms can be used to 
detect changes in position on the order of fractions of optical wavelengths 
allows nondestructive testing of numerous objects, both large and small, 
under various load, no-load conditions. This load may be thermal, 
vibration, stress, etc. At the present time we are developing holographic 
nondestructive testing techniques for the following laboratories in the 
following areas: Astronautics Lab - various honeycomb bonds and epoxy 
joints; Quality Lab - honeycomb structures, various welds,' and analyzing 
stres s in solder joints on printed circuit boards. We showed some of 
these experiments to the BOB during their recent visit, and they seemed 
to be well impressed. Holographic interferometry (holometry) is being 
used in our own laboratory for detecting thin films of contaminants forming 
on optical surfaces and for flash holograms of hypervelocity projectiles 
in flight. I discussed this work with Hermann Kurzweg of OART. He is 
very interested and asked us to prepare material for possible inclusion 
in his next Congressional hearing presentation. We would welcome the 
opportunity of briefing you on our holography work at your convenience. 

2. VISIT OF PROF. DR. COURTES: Dr. Courtes, Director of 
Laboratoire d'Astronomie Spatiale du CNRS, visited MSFC on September 29 
and 30. His stellar astronomy experiment has been approved by the 
OSSA Astronomy Subcommittee and is recommended for a flight on the 
Dry WS. Dr. Johnson's office is in charge. Harry Atkins of SSL is 
acting as experiment scientist. Dr. Courtes is using an interesting new 
optical concept which he calls "insect eyes." Dr. Courtes seems to be 
a "space astronomer" with considerable hardware experience and with 
a sizable staff. It looks to me that this is a desirable involvement for 
MSFC and that it is worthwhile to make the necessary studies required 
for writing an EIP and for MSFEB approval. The Scientific Airlock 
seems to be a good possibility to accommodate the interfaces with French 
hardware. Dr. Courtes intends to study galactic arm dynamics and 
other galaxies by the UV radiation (1500 to 3600 R) from H II regions 
(hydrogen clouds ionized by 0 or B type stars). 



NOTES 10-06-69 HOELZER 

~W 
1. MEETING OF COMPUTER USAGE TEAM NO.1: Dr. Seitz, S&E-COMP-CM, 
attended the Computer Usage Team (No. 1 of five Teams) in con­
junction with Dr. MuellerTs Fourth Generation Advanced Computer 
Study. The chairman of the Computer Usage Team is Mr. James 
Constantino, Office of Manned Space Flight, NASA Headquarters. 
The task of the Computer Usage Team is to size the proposed fourth 
generation computer, based upon workload considerations. 
Mr. Constantino split the Computer Usage Team into four task groups 
as follows: 

a. Baseline Data. 
b. Forecasting Methodology. 
c. Liaison (with Teams 2, 3, and 5). 
d. Integration and Publication. 

Mr. ConstantinoTs final report is scheduled for submission to Mr. 
James Turnock December 1, 1969. 
2. PERSONNEL: Mr. Bobby C. Hodges, Computer Systems Division, 
Computation Laboratory, has returned after receiving the degree 
Master of~cience in Engineering (Computer Science Major) from the 
University of Florida. He is scheduled to give a presentation of 
his thesis research titled TlA Computerized University Student Health 
Service Information SystemTT at the 7th Annual Meeting of Engineering 
Science to be held in St. Louis, Missouri on November 3-5, 1969. 
3. MANPOWER SYSTEM 1108: The Manpower Personnel Administration 
System on the 1108 EXEC VIII became operationally current October 
1, 1969. 
The Personnel Administration System is a computerized personnel record 
for each employee. Data includes current employment status, organi­
zational location, and personal and educational data on each employee. 
System was designed to output a variety of statistical reports re­
quired by Center Management and Headquarters. 
System provides basic personnel information to the Security, Medical, 
Training, Incentive Awards, and Insurance Systems. The processing 
cycle for this System is weekly, monthly, quarterly, semi-annually, 
and annually and is composed of 19 separate programs producing 62 
different reports. 
4. FINANCIAL MANAGEMENT OFFICE MONTH END CLOSING ON 1108: The 
monthly closing of accounts and subsequent financial reports by 
Financial Management Office will be done on the Univac 1108 EXEC 
VIII System for the first time starting October 2, 1969. This is 
a significant management application and requires large blocks of 
machine time for several days. It will come at a time when priority 
scientific machine processing is also critical, and will be a good 
test of how the Center can stand conflicting priorities on our third 
generation system. 
S. STATUS COMPUTER SYSTEM: A text and Form Editing System being 
developed for Research Planning Office is now printing modified 
supporting and technology forms, which allows Dr. Johnson to re-
spond to specific management questions immediately. Purchasing and 
Financial Management Offices are developing input programs for 
current updating of the system. 



NOTES 10-6-69 HUBER 

1. SPACE TUG: One of the key ingredients of the Integrated Space 
Program is a "Space Tug", built around a cryogenic (Triple-M type) 
propulsion module. In the Space Task Group's maximum pace program, 
the Space Tug would be used in conjunction with Saturn V and a lunar 
orbit station beginning in 1976 (14-28 day missions on lunar surface), 
In STG Plans I and II/III, however, the Tug and Lunar Orbit Station 
are deferred until introduction of the Nuclear Shuttle in 1978/1981. 
The latter plans would not only defer introduction of the Tug, but 
would mean further extension (to 1978- 81) of lunar exploration 
limited by marginal capabilities of the Apollo hardware. 

2. INTERNATIONAL CONFERENCE: Mr. Georg von Tiesenhausen, 
PD-SA-O, attended the International Orbiting Laboratory and Space 
Science Conference at Cloudcroft, New Mexico, on 9-28-69 to 10-2-69. 
Participants from Spain, France, Germany, Russia, Italy and the 
USA presented a great variety of interesting papers. The conference 
was relatively small (about 70 persons), and provided an opportunity 
for several personal discussions. A more detailed report on the 
conference will be prepared soon. 



NOTES 10/6/69 HUETER 
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MANNED FLIGHT AWARENESS §EMINAR: This seminar at MSC on Septem­

ber 25-26 (which you could not attend) had the motto "After the Moon - What? " 
I think it was very succes sful in pointing out our difficulties of the past as to 
human factors, and those we can expect ahead of us, as well as some ways to 
overcome them. Rocco Petrone and Lee James succes sfully pointed out r ecent 
problems where human shortcomings could easily have led to failures. Signi­
ficant thoughts evolving during the meeting include 1) each succes sive launch, 
like Apollo 12 and subsequent, will be individual missions and can draw little 
from the succes sfu1 past as far as human factors are concerned, inclusive 
discipline, devotion to job, and attention to details; 2) motivation of the individ­
'tiat, in the environment of declining manpower at contractors and cutting 
costs , as propos ed by the top management of our primes (McDonnell Douglas, 
NAR, TBC), and most emphatically expressed by Bill Bergen was "get the 
supervisors out of their offices and on the floor where the hardware is built. II 
I agree that without close supervision and utilizing the experience of the direct 
supervisor (be it design, manufacturing, qual), we will not tackle the problems 
connected with the mental condition of a worker facing discharge and still 
working on vital jobs. 

S-II-14 FORWARD BULKHEAD INCIDENT: An MSFC Board of Investigation 
has been appointed to determine the cause and circumstances surrounding the ~ 

detachment of the spray nozzle which resulted in the fuel tank damage during 
the detergent cleaning operations at Seal Beach on September 30, 1969. Chair­
m .an is Jack Franklin of ME. 

FIRE PREVENTION WEEK: As you are aware, October 5-11 is established 
nationally as Fire Prevention Week which is to be observed by emphasizing 
the importance of preventing fires which cause an annual fatality rate of 
12, 000 people and property damage or los s in exces s of $2 billion. We will 
observe the week by increased training and orientation effort through several 
demonstrations scheduled for the laboratories and by distribution of "Safety 
Talks" for supervisors as well as reminders in our weekly bulletin and the 
Marshall Star. 



NOTES 10/6/69 JOHNSON , 
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UV Astronomy Package - Drs. Courtes and Authier and Mr. Laget of the 
Laboratoire d'Astronomie Spatiale, CNRS, visited MSFC on September 29, 
30, in connection with their UV sky survey proposal. Dr. Nancy Bogges s 
of OSSA participated in a part of the discussions. We have agreed to pro­
vide them data sufficient to permit them to complete preliminary design of 
their equipments compatible with the AAP-l configurations. OSSA has 
agreed to sponsor them before the MSFEB. They will require no funding 
support from NASA for development of the experiment hardware. 

Space Power System Activities - Mr. Youngblood, Astrionics Laboratory, 
and I visited the Lewis Research Center on October 2, for discussions on 
the Nuclear Power System development work at LeRC with Messrs. Slone, 
English and Nehles of Lewis, and Mr. Rochen and Dr. Schulman of OART. 
It was tentatively agreed, subject to further discussions and approvals by 
center managements, that: 

(1) Lewis would provide to MSFC an early model Brayton Cycle 
Turbo-Alternater unit for experimental use. 

(2) Lewis and MSFC would work out a limited" exchange visit 
program" involving carefully selected power system engineers in 
both organizations for the purpose of transferring design and test 
knowledge between the two power system groups. 

(3) OAR T would initiate planning to support MSFC -OMSF system 
integration information requirements through provision of either design 
information or additional machinery from the OART research centers. 

It became increasingly apparent during the discussions that there is inade­
quate exchange between the two Centers. They possess a vast array of 
nuclear power system performance and design information which we are 
not systematically tapping. And we are exposing them only to "air brush 
engineering" level requirements for total system integration in the Phase 
A-B study efforts in which they are participating. 

The Plumbrook facility is impressive. If you have not visited it recently, 
you would probably enjoy doing so when it is convenient. 
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1. SPACE SHUTTLE DESIGN CRITERIA REVIEW (DCR): OMSF has 
scheduled a Space Shuttle DCR for I 0-18-69 in Washington to review 
and resolve major Space Shuttle issues. NASA and DOD representatives 
will participate in this session; contractors will not be present. MSF has 
limited the attendance to this meeting to the Management Council, the 
speakers, and three representatives of each Center. Based on this DCR, 
a new schedule for the Phase B vehicle and engine activities has been 
established: Engine Vehic le 
Phase B RFP release to industry Oct. 31, 1969 Dec. 1,1969 
Phase B Proposal submittal to NASA Dec. 12,1969 Jan. 2, 1970 
Phase B Letter Contract award Jan. 26,1970 Feb. 13, 1970 

2. SPACE SHUTTLE TECHNOLOGY STEERING GROUP: This group 
(Tischler Committee) will meet in Washington on 10-6-69 to review the 
present total recommended program list, funding requirements, and 
proposed Center assignments. The purpose of the meeting is to agree 
on a program plan and to define funding defiiciencies with the view of 
requesting needed funds. Dr. Mrazek, as a member of the Steering 
Group, and Jerry Thomson will attend this meeting. 

3. SPACE SHUTTLE PROPULSION TECHNOLOGY PANEL: Representatives 
of MSFC, MSC, LeRC, and USAF met on 10-1,2-69 to establish the detail 
plan for auxiliary propulsion (APS) technology. Agreement was reached on 
the details and funding requirements. 

4. SPACE STATION BRIEFING: Chuck Mathews has requested that MSFC 
arrange to give him a status briefing on our inhouse Space Station activities 
similar to that given by Bob Marshall at the Douglas orientation sessions. 
Bob will give this to Chuck at Houston the evening of 10-9-69. At the same 
time, MSC will give Chuck the resU:lts of the inouse Space Base activity. 

5. SPACE STATION STUDY PLAN: MSFC review of the MDAC Study Plan 
has been completed, and the plan was approved subject to the incorporation 
of several minor changes which have been discussed with MDAC. It will 
be is sued on 10- 22 - 69. 



NOTES 10/6/69 MOHLERE 
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No submis sion this week. 



NOTES 10/6/69 MOORE 

1. LUNAR ROVING VEHICLE: The ~{C~~ision in Astrionics has several inhouse 
~e'ffods lUr:lde:rway in both the manned and dual mode LRVi navLgation sub~ystems. Oqjecti.ves 
are development and test of a navigation system meeting the requirements of accuracy, 
power, weight, volume, and operability on an LRV. One inertial system, consisting of 
a directional gyro, processor, odometer, and position and heading display should be 
ready for operational field tests by November 15, 1969. Other systems designed and 
being fabricated are radiation balance sun sensor, solar aspect sensor and a two-gyro 
inertial system . We are negotiating wi th the Navy for the loan of a complete inertial 
sys tem (SYP811, Heading and Attitude Reference System). Navigation test beds for the 
above systems wi II be avai lable by November 1. One wi II be modified for brush less dc 
motors for wheel drive and wi II have remote control. A sun compass, for use by the 
astronaut as an emergency navigation aid, has been fabricated. Field tests are underway 
with results to date looking encouraging. 

2 . EARTH RESOURCES POI NTI NG: This laboratory has studied the capability of the 
Saturn Workshop (SWS) attituae control and power systems to perform Z-axis in the local 
vertical (Z-LV) pointing in support of earth resources experiments. Results indicate that 
these systems could adequately support the required total of 15 orbits of Z-L V with q 

point ing accuracy of approximately:!: 20
• A major constraint is that Z-L V pointing must 

not be done for periods longer than one orbit at a time and that at least two orbits of 
solar inertial attitude must occur between Z-LV orbits . This constraint is due to thermal 
heating and battery depth of discharge considerations . A presentation to Mr . Bi II Schneider 
is planned early in October after the subject has been reviewed by the AAP Mission Require­
ments PaneJ. 

3 . SATURN V BREADBOARD: The Saturn V Breadboard is now working one operational 
shift per d(lY (40 hour week) . This is allowed by a reduction of the number of software 
·change$ and the stretch-out in the launch schedule. The Breadboard concluded its support 
of AS-507 on September 24 and commenced support of AS-508 computer software debug 
on September 29 ~ 

4 .. SPACE STATION GUIDANCE AND CONTROL: A study has been initiated to determine 
modifications to Control Moment Gyros for use on the Space Station. Modifications such 
as long l ife, (Tlaintenance capability, tie-in to a data bus concept, and elimination of 
gimbal stops are being studied . 



NOTES 10-6-69 SIEBEL 
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1 . ATM: The degree of cleanliness required on the ATM is at present 
a serious consideration in firming up schedules and manufacturing 
me thods . The investigators require a minimum of particles (size and 
quantity) and a minimum of outgassing from I for example I residual 
hydrocarbon deposits on the hardware. The specifications for the 
acceptable levels have not been finalized. From our side I and 
toge ther with the Materials Division of ASTN I we are studying what 
are the best cleanliness levels we can attain within our resources of 
manpower I facilities and budget and within the schedule. We are 
also attempting to assess the effects upon the ATM environment in 
space of that attainable leve l. Meanwhile I we are prec1eaning to 
LOX levels of cleanliness all the parts to be used on the ATM prototype. 
We propose to perform some subassembly operations in clean rooms I 

but are limited by the conditions in our main assembly area (4755) 
pending its conve rsion to a 100 ,000 level clean area by the installation 
of an airlock at the entrance. We may overcome this problem by 
enclosing I temporarily I some major assembly fixtures in plastic 
clean II tents II • 

2. Space Expe riments: The M- 479 Zero-Gravity Flammability flight 
experime nt I designed by H. Kimzey of MSC I has been officially approved 
by the MSF Experime nts Review Board for the orbital workshop. The 
expe riment will be performed in the M-5l2 Space Manufacturing experiment 
facility. MSFC is the development center for the combined experiments 
package ; MSFC is responsible for the M -512 experiment and MSC retains 
responsibility for the M-479 experiment. 

3. Gravity Substitute Workbench (Flight Expe rimAnt M-507): The 
Engineering Prototype of the Aerodynamic Bench has been te sted at 5.3 
psi pre ssure in the AERO Laboratory pressure chamber. The design was 
proven; screen size I motor spe eds, e tc. I were verified and the de sign 
appears to be satisfactory. The formal report is in pre paration. All 
materials submitted to ASTN by Chrysler Corporation Space Division on the 
e lectrostatic portion of the workbench have been approve d. 



NOTES 10/6/69 SPEER 
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1. LIEF Presentation: We presented our plans for continued LIEF 
operation and a 44% overall cost reduction to Gen. Stevenson and a 
group of Headquarters personnel on 10/3. We mentioned briefly the 
potential use for AAP (MSC has an action to define the degree of 
support they want from us). The presentation was well received and 
our proposal accepted. 

2. OWS Flight Control Parameters: The flight control parameters 
and the operational redlines for Orbital Workshop (OWS) were base­
lined this week as a part of the overall instrumentation baseline 
conducted by S&E-ASTR. The Cluster System Branch of the MSC 
Flight Control Division participated in the review and made significant 

- contributions to the parameter determination. The review resulted 
in 159 measurements being identified as flight control parameters 
and 65 as redline !TIeasurements (including interlocks). This is a 
slight increase from our baselined Wet Workshop list, which is 
t;onsistent because of increasing ground support requirements. We 
feel we now have a good workable baseline for OWS and are hopeful 
of defining the A TM requirements within the next few weeks. 

3. AAP Data Redundancy Removal: With the increasing demand for 
data processing and analySiS, because of the longer duration missions, 
more efficient and economical techniques have become a mandatory 
requirement. MSC has proposed for the AAP a data redundancy 
removal technique which would be accomplished at the remote sites. 
This technique has already been successfully used by the Air Force 
in some of their satellite programs. BaSically, it transmits only 
measurement changes and eliminates repeated transmission of the 
same measurement value. Although we at MSFC consider this 
technique feasible we are not yet convinced that it is the best way to 
satisfy the majority of our requirements. We along wi th PD, CSE 
and CaMP are evaluating various other alternatives along with this 
one, such as onboard data compression, various special recording 
techniques and data compression at the data processing center. We 
are striving to reach a consolidated MSFC position within th-e next 
four weeks. 



NOTES 10/6/69 STAl\1Y 
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FATALITY AT M~CHOU12: Louis L. Vaughn, a Boeing employee, 
was fatally injured at the lvIichoud As sembly Facility on Monday, 
Septernber 29, 1969. A Boeing Board of Investigation has been 
appointed with representatives of NASA and Mason-Rust participating 
as obs erveT s due to the potential liability to the governrnent and 
Mason-Rust. The investigation report is expected to be available 
in draft form by October 10, 1969. 

PRESENTATION BY THE BOEING COMPANY: Representatives 
of the Boeing Cornpany nl.ade a pr es entation to MSFC officia.ls in 
Huntsville on Tuesday, September 30, 1969, concerning their pro­
posal as subcontractor to Litton for building the superstructures 
for the DD-963 type destroyers for the Navy. In accordance with 
direction received in Huntsville , some facets of the presentation 
are being revised and a letter is being prepared to inform NASA 
Headquarters on the proposed job. 



NOTES 10-6-69 Stuhlinger 
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1. DR. TELLER'S VISIT: Dr. Edward Teller, Director of the University 
of California Radiation Laboratory in Berkley, visited MSFC on 
September 30 to learn details of NASA's work on nuclear propulsion and 
nuclear-electric power. Representatives of the AEC-NASA Space Nuclear 
Propulsion Office and several NASA contractors also attended to make 
presentations and to participate in the discussions. 

Dr. Teller's remarks indicate that he now has more confidence in the use 
of nuclear propuls ion for manned planetary mis s ions and that his concerns 
about shielding problems have been eased considerably. He also pointed 
out the value of electric propulsion for freight transportation to Mars. I 
feel that his visit was very worthwhile. 
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NOTES 10/ 13i (:9 BALCH 

j';:: "i i.3' .. 
S-JC-· I2. .. All phases of stage processing are nov,,' on schedule for 
pr00JJ ar.t lO;'ld test on 10/15/69 and 10/16/69 and static fil'ing on 
10/22/69. However) a pr oposccl cha nge t.o provid e £0:>: autOl.ua tic . . 
in lieu of ITlanual checkouT 6fthe scrVO-CictuZltors rn~y cl.EE..lay the 
iJrop c llrLnt Joad test on e day and s tatic fil'ing two d,l YS. ,_ ... ...... . 

.. ' - . I 

( S-II-9 ;- Stage is in the vertical position in the S-II Stage Checkout '-.---- ,. 

~rnd Storage Building with enviromnental enclosur.e installc::d, A 
final lYlodificCltion p(-! ri~c1 is scheduled fron"l .) 1/3/69 thr ough 12/ 17/69_, 

-and sl1iPlll::'n t to KSC l:emains scheduled for 1/8/70. 
_ .- .... _.- - --" .••. . ..... ~ - ., .. - -,. -..w .• __ ._ . ....o 

, §-lI-lO .. Stage i s in the A-2 Test Stand tlndergoingyos.t .-:s~~ <:: ~j _c. 

ell e c LOll t c1.l"ld D"locij fication s . As a 1'0 sull: of over an l' '2v i sions to 
Ole 5-11 stage: p:cocessing plan to pr ov'ide for storage of the S ··JI - IO, 
S-JI·.11) Cind S ··n - 12 stage sat ]'vI 'IF, thE' d a te for rernoval of the 
S-!I-IO 3 t ;:J.ge f:l: oH"l thc test stand was ·cb3.nged fl·orD. 11/6/69 to 
11/41 69 . 1,,/,-, 

S :}l..=~l ~ Stage is in thc~l\-l 'Test Stand unde):going P!'c-stati .c , 
che ckol.l.L. Tll e o verall r evisi ons to ihe S-JI s t age pr oCC:: S S i ll~~ plan 
Dlcnl i onecl aboyc ch:)nged the d ;l,tC for c:ryogenic proof pres ~; ure 

test from 10/18/(>9 to 10/2'9/69 and the ~}alc fO::-." s~a~ir: firing from 
10/29/69 1:0 11/13/69k:~ 

....,.. ~"' ... p -

. . 
~h'-er,s~,~ l~~.arch - The A.!~,as., Ven"lier Engine was sllcce,ssfully 

.. test-:.fired for a planned du!.·c:.,~ion of l~ seconds on 10/8/69 as a part 
of one of the research tasks of Louisiana State University. Data· 
c,cyuisit"ion \vas satisfactory, ,and the pTocessed c1~ta was of good 

quality. V '--



NOTES 10/13/69 BELEW 
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HARDWARF.: NLAKE OR BUY: On Oct.IO, during his visit to MSFC, /0 /1 
Mr. Schneide r ga ve lne verba 1 a pprova 1 to proc eed wi th MSF CIS plan_ 
for the; prime· conlractors to supply the TACS Thruster System:, OWS 

-'Solar Arl~ay, Payload Shroud and MDA -integrati on and assembly/ 
che ckout. We arc directing the contraclors accordingly since l ong 
lead procurerncnt has to be initiated on TAC and Solar Array h ardware .V 
LEVEL n BOARD MEETING : The meeting was held with Bill Schneider, 

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

MSC and KSC representatives in attendance to d ecide on two iterns. The 
fir s t (ha rdware relocations on · the Airlock and Workshop and clocking the 
deploy e d position of the A TM) was to [e..~ilita, ~e. ~VA by providing a line., 
~o_~ sight for observation and film transpo rt b etwee n the Airlock batch al'id . .­
the A TM side ·workstation. The change was ap_proved for subrnittal to 
i..,;;vel I with reconl.lnendatio!1 for Schneider's fonna l approval. The 
~econd ( ~~)stit~lting a I -g hc:rd grid ceiling and providing a side acces$., 

,door in the OWS) ;was to greatly facilitate in-plant assernbly and checkout v ......... __ . 

as well as to iroprove KSC testing and launch preparation accessibility . 
. The Boa I'd ~a vorably re ceived the cha nge but r egue s ted s ome ~slclgiona 1 

data on tes ting requj .l'ements p_rior to a pprova 1 for submis sion to Le ve 1 1. V 
INTEGRA TED SYSTEMS TEST ~ - .A. t" -~- ~e~til1 g invo] ving S&E and PM 
top management on 0 ct. 7, it wa s concluded that cos t and schedule con­
straints dictated that th e }ntegrated test of AAP 1-2 orbital hardwar.e 

__ ~hould be perforrned at KSC~: Desire for test configuration validity 
places the center of gravity of the testing in th e stacked configuration, 
with such exceptions as finn r e quirernents may dictate.. Dndcr the t ech ­
nical leadership of CSE, working ·,·yith KSC and MSC, the test d efinition 
is to be essentially complete in two montbs. We are discussing manage­
ment as peets of the tes ting with General Morgan and the involved elements 
at MSFC. V -
CLUSTER SYSTEM DESIGN REVIKW: The purpose of this review 

(D.ec. 1-5) is to in.s:::re_ .. ~~1~_t all ~~~ . n,: .?clnle.s ~re upc~ate~ tp .. }he (\~Y. 
Workshop configuration and to close out open areas in the Cluster Re~ 
'qllIrements Sp~ci·fication. This combined review replaces a numbe r of 
individual prelin1ina ry design reviews previously planned for updClting 
the system .. ~ ~ 

THERMA L SYSTEM UNIT PROCEDURES: We have develope d a matrix 
of events with organizational responsibility co\-ering procedures, hard­
ware delivery, and software delivery in connection with the thermal 
vacuum test of the A T~vl thermal unit at MSC. This matrix will be used 
to identify and track the events leading to a successful conclusion of 
this test. V /-
DEPLOYMENT i\SSEMBLY: A meeting between S~, E and MDA C-ED - . 

'was held Oct. 6 to discuss the design of the Deployment Assembly. The 
_ ................. _~ ..... -, ,"0"'''· _.. ....... _..... .- ~ __ . 

MDAC-ED presented five "freel! joint concepts and one rigid concept to 
<S~'l:E with the -r esults of decidi.ng on one eo.ch. This week, both S&E and 
. MDAC-ED are c0l1d'.lcting independently an objective trade-off between 
- 'the t~v;· remaining configurations. Today, MDA C-ED will present to 

MSFC·'t'ileir study and recom~e~c1ation. The MSFC ITlUSt decide by 
Oct. 15 to obtain a firm cos t proposal by Oct. 31. V 
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·-g£7/~r~/ c; ;:'O/Cl ~ 10/11-
OMSF R&D FUNDING CONTROLS - OMSF has provided MSFC I MSC I and KSC 
FY-70 and FY,... 71 funding controls for use in preparing FY-71 Budget data. These 
control'~ i~dicat~ "major ~~t~ for t he Centers' requirements as recently submitted 
in POP 69-2C. Reductio;;s for-eac"h-Ce-~ter' ~r~~as" Tolio;-s: " 

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

(Dol'la rs in Millions) MSFC MSC KSC 
(/ IT 1970 

POP 69 - 2C 
Control 
6-

FY 1971 
POP 69-2C 
Control 
6-

Tota~ Reductions 

$793.0 
, 713.8 
-79.2 

$832.7 , 
687.2 

-145.5 
-$22 4. 7 ' 

$1,029.7 
934.4 
-98.0 

$1,083.9 
847.9 

-236.0 
-$3 34 .0 

$285.1 
285.1 

o 

$262.3 
243.7 
-18.9 

-$18.9 

MSC's FY- 70 reduction of $9 8M wa s primarily $ 64M in Apollo/Lunar plus $17M 
'a nd $ 16M in AAP and Lunar Expl oration Program Number 2 respectively. In 
'.FY- 71, MSC received major cuts in Apollo/ Lunar ($1 28M) and Lunar Exploration 
Program Number 2 ($ 110M) w ith other r eductions in Advanced Development ($ 4M) 
a11d Advance d Mi ssions ($ 1M) • KSC r e c eiv ed no FY-70 r eduction,. The $19M , 
r e duction i n FY- 71 was pri marily in their Apollo/Lunar Program. Marshall' s -. .... 
re duction by programs is reflected as follow s: 
~ __ ~ ~- -~ __ '_ ,~ __ .,J 

Apollo/Lunar 
Follow-on Prod. 
AAP -....-. 
Adv. Development 
Adv. Missions 
Space Station 
Space Shuttle 

POP 69-2C Control 
$503.5 $503.0 

46.0 46.0 
171.4 154.2 
71.0 7.0 

1.1 .9 
** 2.7 
** ** 

(Dollars in Million s) 
Fy 1971 

6 pOP 69-2C Control 
-$ .5 $365.0 $300.0 

o 179.4 100.0 
- 1 Z Q.x~"" 2 5 3 • 5 2 7 8,. 3 
- 64.0* 24.0 8.0 ,..-. .. -...-- - .. -~ 

.2 10.8 .9 
+ 2.7 ** ** 

** ** ' 

+ 

§.5 •. ~ 
79.4 
24.8 ... 
16.0 
9.9 

$713.8 -$79 0 2 $832.7 $687.2 -$145.5 

*The FY-70 $64M reduction in Advanced Development would not be as severe an 
impact to the Center as would the reductions to the~ Apollo/LuI}ar and :\pollo Applica­
tions Programs. 

,"-,- ' 

**Dollars amounts being included by OMSF. 

Mr 0 Gorman called Lt. Gen o Bogart and sent a TWX to MSF outlining programy 
......... .., ....... "'~ ..... "'"C:"- __ ... --':'r ......... ~'(.. •• r, • .,.. . .. ,.., ___ .. _____ •••. _.,.0;.- -.~..)..z::::--<'a ... -_.~~:.,.. .•.. ~ • • : ~.. .. ........ , - - -

impact and requesting that funding controls by Centers nO.t b.e made prior to the 
~h"'" -.' _'-~",,~';-"~""':;~""""""~'_""'~~~' .' .. ~-.....'" , ___ ~r·,~' '"': __ ~.'''.~~''''-'-:-.l.''';''''2'''.·:..'I._~. ~K -.",- ~,_~.,':J" ...... -:..'- _ ... ) .. "'..,. ~-."";""'(j.- ..... - ..... -•. -~. 

rOP Review witFi Dr. Mueller. a.n~:Ldi~scu~sio!"L~vith Dr. von Braun. V-
- ~"""~~"',\ ;.I-~.t";l!";'~_~t.,;t'--.'!7""" ~/J". ~.,!"'~ ...... - -. - . -..' --. ... -.~~-";.: ~""'-.".. .. ----..-" ... l1--:""---"",10;",~.-~",,,, __ ,, 

...-' - . -
ESTABLISHMENT OF NUCLEAR STAGE PROJECT OFFICE AT MSFC - Mr. Milton Klein 
m,anager of the SNPO, has c<2.~!acted Dr. Mueller. aboutE .tablJspiD9- ~ 'Nuclear Stag~ 
T~_~Js_T,eam .or Proj ect Office .atJy1SFC. Contact wa s made by letter da ted August 7, -
1969, through Mr. Lundin, OART. The I?,~~ . team would receive institutional suPpo.rt 

"_ f~c?"f!1 , OMS~ ~ and.EI..9.9.I2,IJL SUPPort _~nd . direction from SNPP.. Mr. Klein emphasizes 
the ... n.eed to move ahead .i n developing ~9!al requirements for the nuclear propulsion 
system, _ and the importance of fOQ.tJsing all nuclear rocket stage activities at one 'office. '-- ----- . .. --- - I 
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?r;:/Cs 
!,-1 E!.:gin~ylJm.p c;;.9~1figul' .ation: The F-l dev.~loprnent pl'ograln . 
experienced se'vcl'al LOX purnp explo -sions \vhich were never fully 

s • -.. _. __ , '_ ~. . ... 

'''' explained. The pri:-.ne suspect was (and is) i~~~gLl~ .<?f,the pUn1? 
- p. .. ~ ~ • 

"-lm'p·el~~r. Follo\ving the last explosion the irnpeller life has been 
limited to 3500 seconds. As a backup, a 6 x 6 (six full vanes and 
six half va-nes ) impeller was developed. The_~_,~,_t_impeller_ develop ­
ment has gone \liell and has now been qualified through about 450 
starts and 12 turbopuffiPs": - It ha~ ' th'e "pot~ntial of moving the pU~I? 
'~-p' er'atin"g lirnitati ~~; up to 'T80 0r:C(~~; f~~ ~ i) but h has no flight,. .: 

_ ......... _. .. - - ...... _ - _. . . . _. .",. _. . .p <I"". _~ ... , 

expe:n,ence . \Ve had recolTllnended that this and several other 
rotating machinery changes be includ ed in the f!=>llow-on engines 

...... ,. .~ I ~.' ~ 

__ to Dr. Petrone in the LDX on lo\v cost vehicles on Septernber 12. 
Dr. Petrone suggested that \ve reconsider whether a . change froIn , 
a p1..unp configuration that has such a successful flight history 
should be D1.ade. 

A meeting was held on Octob e:r 7 with the As tl'onautics 
Laboratory t.o !econsider incorporation of the improved turbopump 
rotating parts in the £ollo\v-on engines. On the assurnption thal we 
will not b e asked to upl'ate the F-l englne, it has been decid ed that 

_ .. ~he rotating D1.a.chinery changes \vill not b e includ e c1 In the follow-on 

englnes., ' ",' 
... - ,. " V' 

!-2 - E~g~t;,e Electrical C,on,trol Assembl~: Th~.&.C6:,. ,f,91:' ~~l~ J -.?,,_ 
t;:(2__ ~ i . ~_. ~.. - ,, - . ..,,-- .. 

engine is based on technology at least 10 years ~lc1 . . " It has ·no 
~._ .... -... .... ___ ._ ... _ .. ..,.. ... _w·· ..... ' - - ',. ....1 · ."'. ,- .' " -, - ~--~--

l'edundancy and it has be9n theL.r:l_Qst . troublesome subsysteln of . 
tv,. .. ' . . . - ~. 

~~X of ... ?ur engines . .... Many of the ECA cor:lp'?_~';;.2-~ .. ~.ts (transistol'S, 
resistors, etc.) in the current ECA are no longer rnanufactured. 

~.n::::"~"::.",,,JC\;.-:;:r;..,.. """ ........ ,"'~~~~ •• . •• "':'(~""_"""'''' •• '''-''";'I':.:;;...~;: ..: ~;, ... "': • ~~" ~""", •• " ............ ...-.... 1"-> ..... "'"«':" 

The J~ !.~R"..~ :_0.9 .. } ;:. ~ c.p g tIf. ,~ q u y. \-v.i ll _~h ~i;"r",~~fs0-j;,,-·E_~q.~ iir,EL s.9l.n 'e .. (t~ §.i:g n 
changes, rebaJancing, and requa.lification. 
~ ................... i.-;a.-~"~h ... _·,!I..w""- '.~ , .• '" t'"':"'·";:~ '.f1' .,:.," .'~ r:":"-" ':"N-' .. ' __ :. '.,~""",, .. -:::-:. ... -~"'h"f 

The J -25 development progl'an1. has pursued the T'welded 
module ' ! design approach in its ECA. In conjunction with S&E, we 

~ .... - . •. -p."'. • 

'have decided to build follow-on J -2 engine ECA!s with the \veldec,l 
modulE; technology'~ The change is more extensive and mor)~ e..xpensiye 

,... .. -,,": " .' •..• • - ..... • ... " r_ ,_ r- .,--. .- '..... • 

.J?~! t£l~., pr~c:. e .j.s small t~ ,relatio~ t~ the incre3;sed engIne reliabil.ity 
which the welded module will provide . V-
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7110/).,:? 
1. ASTR ONO:MY SUB COMMlTTEE MEETING: I attended a meeting of 
the Astronorny Subcomm.ittee of OSSA's Space Science and Applications 
Steering Committee. The prLmary purpose of this meeting was to review 
propo sais submitted by the scientific cornrnunity in response to a Flight 
Opporhmities Announcement for OSO's I, J I and K. OSO-1 is scq.ccluled for 
flight in FY-73. Although it is not represented as a "new start," OS0-I will 

- pYovide a sig-n5.ficant increase ~ spacecraft payload ~apability: relative to 
the present OSO design~ . 

The OSO spacecraft includes a pointed section ~nd a wheel or rotating 
.. _s._e_ctipn. : Both sectionsaccomm.odate experiments. --M;st of the experinle;"ts 

proposed for the OSO-1 wheel section are _stellar. rather than solar exper i­
ments. Thel:e was a significant resp~nse from the scientific com'munity 
for ~-r!J-Y experiments in the low energy region of the spect1'LuTI (~ Kev to 
0.1 Kev). Observations of such low energy celestial radiation are valuable 
in obtaining information on interste llar absorptiol'l; and on the intergalactic 
medium.. The 9S0 experin~_ents are smal~ and are not comparable to the 
experiments being considered for the High Energy AstronorTIY Ob servatory. 

There will be a special lneeting of a few members of the Astronomy 
Subcom.mittee later this year to evalua te ~ f ew lunar surface astronomy 
experirnents. A group fr01TI l\1SC is proposing an 0.5 meter lunar surface 
telescope to operate in conjunction with an advanced ALSEP system. V 
2. GULF STREAM DRIFT MISSION: The d?-ta reduction activity at ,. 

,-Grum.m~n is proceeding sa~isfactor i.1y. Mr. May is technically supervising 
this effort. Mr. May }las been requested to make a presentation late this 
month to MTF on the Gulf Stream Dr ift Mission. He plans to accommodate ' 

• this request':' -Many such requests are being received and we -de-sire to J 

support as many of these requirements from NASA and NASA contractors 
as our time and travel funding permit. Several talks can be provided during 

.. a single trip to the west coast. ~ 
<-----_ . .-.... - -

3. ASTRONOMY MISSIONS BOARD PRESENTATION:._Dr. Mueller has 
requested andJ~ now cOlTImitte~ to make a presentation on Stellar '~ATM to 
the AstronolnY Missions Board on October 17 or 18. I understa'nd that the 

\..:.. ~." '" . ~ 

primary purpose of this presentation is to convince the AlYIB that ATM-B_ 
should be stellar rather than solar. This -~b; a ~<!s_t ~iU~c'-:ll~ poiNt t~ , 
make with the AMB. .I understand that Dr. Mueller will not be able to ma:k~ 
~e presentation and he has asked other s·-to makeit~" I_understand that the 
"bu"Cl<"-is being passed". and for various reasons J hope it doesn't get passed 

.!O MSFC. We are ill pl'epared for this, _since we do not know what Dr! 
Mueller's Stellar ATM is yet and haven't studied ito The purpose of putting 

--this in the Weekly Notes is to suggest that MSFC sh~uld avoid participation 
<---- in this presentation if possible. To date, we have only been asked to provide 

a small amount of data to MSF, and I hope that our required PC!rticipation 
does not increase. We should not volunteer participation. V 
4. HEAO: .Dr. Naugle has signed but not yet released the Flight 
Opporhmities Ann01 .. ulcement Document for HEAO. V ~ 



NOTES 10/13/69 GEISSLER 

1('))13 
1. SPACE SHUTTLE AERODYNAr.f.rC }'ESj'DrG) An aerodynam~.c_Jitudy._proeram. -of the tAa.r~in. 

_~o~cept of'the Space Shuttle is being outlinecCto · c:ov:.~..r the period up to initiation 
... of the Phase B contracts . [{ data, package of available aerodynamic information 
from the Hartin reports has been assembled. rThe booster cruise canabili ty is 

...L' . ___ .......... _ . ..;_ . ...,.. ... ~t,.. ... __ ~ .• ,."'1( .:,. ..... ". ...... 't>. -,. 

cons.idered to be inadequate;; therefore t a joint analytic study and test progra~ 
·wi th -l'lartlri"will be emphasized. A test program has been estabilished as follous: 

a. A compos ite model to be supplied by Martin will be tested in the 
HSFC 14-inch TWT from M = 0.2 to 5.0, beginning November 3. Six-component, low 
angle-of-attack stability data will be obtained on the orbiter, booster and 
launch configurations. _ 

b. Martin '''ill provide a model capable of testing parametrically, 
geometric variations. This will be available in mid-December for testing in the 
~1..SFC wind tunnel. 

c. ~e are presently ",orking with Martin on additional · l arge scale" 
.-bpos.ter and orbiter tests both at 1m, speeds and hypersonically at various angle­
of-attack. \~.,.. 

2. HRETUrG OF THE PLAlTET.ARY AT~·!OSPHERES SUBCOI'll1'UTTEE : Dr. Leonard L. DeVries of 
our Aerosj,'ace Envl;'onl1"ent ~isi;;n a.ttended -;= P.':;ting ;f the' OSSA Planetary 
Atmospheres Subcommittee last week as an observer . The prima.ry purpose for this 

. meeting was to evaluate proposals (30 proposals received) for experiments to be 
carried on Explorer PE-C and AE-D spacecraft. These spacecraft mi ssions are 
planned for 1972 and 1973 and will be launched by Delta-class vehicles. The space­
craft will weigh about ,,6QO pounds 9 not including propellants , and "rill accolTmodate 
about 100 pounds of scientific instrumentation. The primary objective of these 
missions is to investigate the chemical processes and energy transfer mechanism 
which control the structure and behavior of the Earth's atmosphere and ionosphere 
in the altitude reeion 120-400 km. ~- . 
3. 1-10RLD-WIDE. CLOUD STATISTICS: The ~arth Resources Division at MSC has re'luested 
a copy of our World-wide cloud st atistics for use in assessing the impact of 
cloud cover on various future Earth Application missions. These statistlcs.~.J:lave. 
been furnished to the requestor. ~ 

- 4. ArTICLE IN HUiITSVI].L"R TIHES ON S-IVB LUNAR IHPAC'J': An article appeared in 
the Huntsville Times on October 7 t 1969 t concerning the impacting of the AS-50S 
_S-IVB/IU on the lunar surface. 1m accuracy of 10 miles' was quoted for tarp;eting 
to the impact point. Act_Y:,~Lexpected accuracy is between abouto._9.? .. ~!1d 190 nrn. 
The reporter who wrote the articIere·ce{ved ~h1 s"'Tnformaiiori' at~·a · ·l~'·Ct ur~e · gi'vdr-" 
by Mr. Don Beattie, o 1,lSF-l'-·1AL. Nr. Jones of PAO has been informed that this 
accuracy is not possible, and he ha.s agreed ~o relay this information to the 
reporter at the Huntsville Times. ~ 
5. THESIS FOl1 .. MASTER'S DEGREE : Toe University of Virginia has approved a thesis 
entitled l'Effect of VIall Houghness on the Damping of Liquid Oscillations in 
Rectangular Tanks." submitted by Frank Bugg of our Dynamics and Control Division. 
The approval of this thesis )nat~s the. completion by Mr. ·Bugg .of ~l_ ac.ademi~ 

•.. requirements for the degree of r.1aster of Sci~nc·e in l-1echanical Engineering •.. _The 
~~§r~e will be aMar~e~ in June 1~70. ~. ~~ 



NOTES 10/13/69 GODFREY 
SATURN: ,);:10/ J:) 

1. Cracked Brackets on S-IC Stages: The hardware change on S-IC-7 
to correct the tu nnel platform cracked brackets has been reviewed and 
approved by MSFC. Repres entatives of Astronautics laboratory reviewed 
the change in detail. Mod kits', which consisted of adding support to 
the tunnel platforms 1 we're delivered to KSC on October 9 and insta ll ed 

~~ _.. ',r ..,. " '"' ._~. _ ~ .... ... 

during the period of October 1.0 - lZ. This fix will be effective through 
S-IC-13. Stages S-IC-14 and subsequent will be corrected in production. ~ 
2. S- II-14 LHZ Forward Bulkhead: Two methods of repair of the bulkheSld 
were discussed at a joint MSFC/NR meeting on October 10. One was a 
doubl er repair of the bulkhead and the other was exchanging bulkheads 
with S-II-lS. NR recommended a doubler repair, After disc'Ussion, MSFC 
agreed. S-II-lS tank is assembled down taring 3 1 and a large amount of 

-cutt ing and rewelding would be required to exchange bulkheads. We will 
not permit NR to cut the bulkhead in preparation for the doubler until we 
have jointly agreed on a doubler configuration and are satisfied t hat a 
pull test program has established the validity of the doubler. The repair 
and verification program can be accomplished without delivery impact. 
Some ove rtim e will be required. 'v"'-

3. PottS::kBIumfj~ ld . .B..~lay FaLlure IU .:2.07: After 507 FRJ.' 1 the I~.1?y )n 
e-!~~_._~.:w-Hch ... ~~lectQr, . r.?Y::'9r. C?!~trql Circu.it . \A!~~ .~ou.~ct. . ir:o per~t.iy~.! The relay 

was replaced by one from another lot and reverifi ed over the weekend. 
Failure analysis has indicated a burned coil. Tests on other relays from 
the same lot (6707) have shown that heavy overloads (example 40 volts 
'for 10 minutes) are required to burn the coil. Data surveys have shown 
that._Q(B_. 9ther relay of the same lot failed on acceptance test becCl~lse of 

. low coil r~~Jst~nce. All data indi~tes 't'ri'is l's 'a -relay 'coff problem I---not ­
-asy-st-e'~ probIer~'~ Analvs is i s continuing - no impa ct on 507. ~ 

4. Sa turn P-rogram Technical Audit: The audit 'began-'Octobe~ 6 with the 
Quality and Manufacturing Team at IBM 1 Huntsvi.lle 1 and the Checkout 
Team at North American Rockwell, Seal Beach. The teams are making good 

."p"!,ogres s with excellent cooperat ion by the contr~Ctors.:--Each team 'ha s a -' 
member from our five prime contractors. The mix of government and con­
tractor team membership is giving a positive benefit to the team and to t.he 
contractor being audited. Weekly progress reports in more detail will be 
distribut ed to interested parties. v--- -
LRV: Forrqal JJ3-V negotiati ons begin today with Boeing and Bendix. Informal 
- _ :.a-4 . __ .. 'C .. ;. ... - . -'. ~ -. - '. .~ - •••. - - -. .. ..... - ,' . _ -~ • . ' _'. _ ..... ... ,-. .... 0 ""1;'11/ -- "-. 

I!!eet i ngs between project personnel and both contractors have 6ccurred 
,...,..duri ng the past week in an effort to clear up certain gross techni cal and 
,.-management, points. Current plans caif for lette'f' contra cts signed by ea'ch 

contra ctor to be presented to Dr • . Paine for final source selection in late Oct. ~ 
/" .-, . .. ... _ -
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HIGH ENERGY ASTRONOMY OBSERVATORY (HEAO) 

The Preliminary Design Office is currently prcp:.lrlns tho tcchn;i.cal portion 
of the Phase B work statement for the HEAO and will submit a first draft 

"-- . --'_. - ' " -
to Mr. Carroll Dailey, PD-MP-S, on 9ctober 20, 1969. The HEAO schedule 
calls for release of the Phase B RFP during the first week of January 1970, 
and we will conclude our Phase A inhouse study activity and associated 
documentation in time . to make the results available to prospective bidders 
prior t ,o the RFP release date. 

..... -.... 

Two subsystem supporting contracts are now in the procurement cycle and 
technical work should start in the very near future; both are funded by 
OSSA. Bendix will study th~ attitude control and aspect sensing 'problem 
and the--App'tied Physics Laborator y will investigate magnetic torquing -
devices. -

Our in-house effort now includes brief analyses of two alternative con­
figurations in addition to the _ ~aseline HEAO. The baseline has _f~~ed, 
body~mounted solar arrays and spins about the transverse axi~. The first 
alternative employs both fixed and deployable solar array~ and spins about 

~the transverse axis;- flle ' s'e'cond a1t'ernative employs both fixed and deploy­
able solar arrays and spins about the longitudinal axis. Pertinent cha rac-

; teristics of each configuration are being defined and the advantages and 
disadvantages of each will be assessed. Mr. Carroll Dailey informed us 
on October 8, that in view of the marginal spacecraft power capability 
which we have encountered, the Program Han~ger in ossA an<i the Projec~ ­
Scientist at GSFC have agreed that the galactic plane scan w~ich req~ir~d 
substantial displacement from the solar vector and attendant power degra-

V~d-ation should not be considered as a priority requirement ,and, thereby, 
'-configura'tion driver. Assessment of the alternative configurations will 
he ,made on this basis. ~~ 
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LARGE SCALE INTEGRATION (LSI): Based on the question you asked Dr. Shea 
last Monday concerning LSI, I thought you might like to have some more 
background information~ Widespread use of LSI on the Space Shuttle and 
other new space programs will allow: (a) weight reductions of 10 to 1 
in electrical systems. In- the supersonic- transport, a weight reduction 

-Of 2000 pounds will be possible through the use of LSI multiplexers to 
~monitor sensor data, (b) volume reductions of 12 to 1 are possible, and 
'power consumpti~n is cut inha"if , (c) drastic- reiuctions in the number 

~~ of external connections in an electronic system are possible. The end 
- result is ' an increase in system reliability; and (d) jmprov~d maintain­

ability of complex systems is accomplished. ~ 

A typical integrated circuit contains up to 15 gates built into one _ chip ~ 

and mounted in a package with 14-16 l;;d-~-:---LSI is ~ " lfighe~ level of com- " 
plexity in \vhich a complete silicon waf~r ( rJz -I~'ches ' in diameterr-is . .-

'mounted in a package' with up to 156 'external leads. Up to 3000 electronic 
elements including transistors, diodes, and resistors ire built into the 

· silicon wafer and are interconnected on the surface to form the equivalent . 
of over 200 computer logic gates. There is no def inite agreement as to 
what level of complexity constitutes LSI; however, a complexity of over 
200 gates is generally accepted. . 

f 

LSI circuits can be divided into bipolar and metal-oxide-semiconductor 
(MOS) types. Texas Instruments, i~c., Motor~la, and Fairchild Semi­

"'-con(i~tor ~~e the leading manufacturers of bipolar LSI. General Instru·· 
. _ - _0 ..... , ._~ ... _. 

ments, Inc.) American Microsystems and Autonetics lead in the field of 
MOS LSI. Although the technology is fartrom perfect, LSI circuits are 
~~eing used by the Air Forc~ and the .~tiona1 . Security Agen7y. Raytheon 

in Massachusetts has developed a computer for Rome Air Development Center 
that uses Texas Instruments LSI. ~~~ 

Some major problems remain to_be solved to _allow full exploitation of 
·w...... ... _ _ _ ~ ~. 'or • .:. -... ~:....... "". .. - -~ .... - - ~ __ ~.,...'" ~~ ...... • ~ _'" ~ ..... _ ~ _ ..... to j 

LSI. S~em~es~gners need to adjust to the new design concepts using 
. Lsi instead of discrete parts and microcircuits. Multiple-lead hermetic 
packages need to be developed to protect the circuits and permit full 
utilization of their performance and reliability potential. _A relia91e, 
inexpensive method for assembling and interconnecting must also be 

r-developed. In addition, most LSI circuits produced to date are cus-tom 
~~aae-~0jgh_"c<?st!V~ ------~ .- - . . ... - ._-". -- ~ --'" 

Thel'echnology Division of the Astrionics Laboratory and the Future ___ _ 
~fr?gra~-S and Technology Office of this Laboratory- work ~~osely togeth~r_ 
~n this- fiel.d, which I believe Qeegs_ t ,o __ get-..e_'LeJ1._!JK!.r_~_pttenJ;j .. Q.p~~ .... 
preparat~~~o!:... .!o.E..th(!.9ming,"":s_pace __ p);:~m_ra_~s . A ~Qsal on how to get 
tfiis-l.ncr~ased attention , wi ll be made to S&E-DIR in the n~r fu!ut:e . V 
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, I~? /1.3 (~II~f' 
1. AAP IntegrCltccl C I usi-cI" Test : The a! ter:,D.QJ Lve~ unde r consi deration for an f.j.;D 

i ntegro red- sysfcrnStcst Vtcrelxesenfec! by CSf to MSFC m·ct nCigement on Octobe~·-7 ~ -' 
Il- was d~termined thC1r the in l"t:c!g!'oled systems rest \"Iould b8 concluded at KSC raj·he,· 
them at MSFC. The desir'obi [;1 y ;( coneludi rig the subie d l~s l- i I~ ~d~2 st~~-~ ' ~;t I·he V AB 
versus t-hc oss~mbly in the MS08 \V(I$ left Ufli"esolved pending further sl·uclies. CSE is 

-· f;) per-fo·ml an incbpth ~tudy 10 arrive at i·he b;'s't-p'~ss'ib! e configul"ai- ion CJ:ld loca l· ion 
at I(SC. I\rnollg t:le cons! dero l"ions of 1 his sl'udy wi II be req ui:"cmenl·s , CC>;lsh'cti nts ( 

. limitations, anel progl'wn impacts of eoch j·est configul·ol·ion. v ·-

2. AAP Emergency & \;\/GI'ning System Meeting: A meeting was held at tv~SF<':: on 
October 8- \vi1-h the Qstr"Onouts and other MSC p'ersonnel 1·0 discuss Appendix H, 
Emergency ~'( Yvum i ng Syskm D85i Sjt1 -I nh::gl'cdi on Req ui I"crn;nl-s-, ' of · tE~-~cT~~i·~·r R';­
quir'cl"rl8nis S;:)f~ cification c!ocumcnl. Ii' wm !camed i"llc;'l: ihe ~1·sli"onmd·s official com-

,,- ~(~ents to Ar) j)endix H hud nolo been i nclud.-:~d 01 all du;· ing :118 MSC revioy/ of the CI OCUnl 2 1l;. 

- lheyore b..?si ccd [y OPrx)secllo olmosl· ever'ything conl"uined in i-he spec i f ic (!l' i~n w·id in:cnd 
t~ issue an EnfJin ~~e ri nSJ Chcnge r(equ2sr 1·0 921" i·he cJocum enl· modified. Theil' c.kmg es \\loulcJ 

I 0 • •• 'i t I 0 0 I' resu. T I n ~c'l0: Irnp:::iCts. ·0 il2 presen r ~y;)rem O(;!Slgn. \/"" . . 

3. 1081< Payload CClpobility SI'udY: 1 In.June of this ),eell" MSFC I'ece ived a reques t 1·0 

sludythe possi bi n 1-y of i nC(-eCiS! ng I he SC1"fU;'n V I (1IJ1lch vehi c le paylood ca:)obi lily ro 0;)·­

. pj'oxinlCli'e ly l0.QiOOO pour, ch-= 1-. sl"ucly was ini;:aled \'/illlin S~~[ and pre liminary resu!i :. -
indicate that i·he 103,000 pounds is nolo ochievoble bv using 1he cur·renr Saturn V vehicle 

- - . _ _ . 1 . .... ._ . 

.... pl ~~3.e!.i(1in 1~leasy to obtain" poyload improveme nt ii·cms. _To i .QcE~9_?~_ the payload C()?Cl·· 

biliiy to the desired leve l, .several modificalions ha ve bsen inlwduceq in1"o the study; 
incorporaJ-ion of 1he ~~?I thrust F- l ~ngln~ and 12igher oper'cjting til l- usl· level for j·he F-l 
engi nes. In the dual thrusl· mode the F ··1 engi nes woul d be opcraled at a thrust lev,e I of 

- api:)J"oxim~t~ly 1 .57 m-i II ion pounds each dud ng the firsl· hal f of the S-!C stage burn ~ In 
- the ··hi gh_~;:- operon ng thl"usl· I eve I mode the F -1 engi nes wou! cI be opcrated ~!. 'a 'thrusl· I cve I 
of a~xi_r:!l.ote Iy 1 .• 55 mil Ii on po.unds e.a~hJhLoughout the S·-IC stage bum. In ei the l' case I 

the pa-ylood goin would be (jppl:~xima1'ely 1,400 poun9s. If, after the incoipOl'o1ion of eilk:r 
of the ~b;~e, the '!,ehicle does not pl'Oduce 108/000 pound; .~f payload c·apabilily, we ~'ii!l 
either r~,quest (I lov/er poylo(ld requirement 01' i!lCOrpol'Cl1·e vehicle changes j·hat· may be 

,_ co~.~id~r~b!y more costly or less easily obtoined_o V ' 



NOTES 1,0-13-69 HEIMBURG 
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l. S-II-14 LH2 FORWARD BuLKHEAD: The' contractor presented his 
recommended disposition of the damaged forward bulkhead to MSFC 
on 10-10-69. The contractor recommended using a doubler for repair. 
The basis for this recommendation is because the membrane and weld 
land of the damaged and adjacent gores are on the high side of. the thickness_ 
tolerances_: This gives a factor of safety higher than the minimum. 
Therefore, a doub ler can be installed without degrading the factor of 
safety below an acceptable level. This l<;tboratory is. in agree:nent with 
this recommendation. ,.,; 
2. NEW DIAGNOSTICS CAPABILITY IN MATERIALS DIVISION: After 
several months of trying to obtain an electron paramagnetic and cyclotron " --- --- •... - ... -- '. ..... . .. --- - ' 
resonance spectra qf ?-)uminum, we have finally found a technique by 
~hic h to -;'ccomplish both-. This accomplishm ent -now gives us the .ability , 
to determine the effe cts of stress, strain, and corrosion, as well as aging 
and working paramete rs, on orbital and free electrons within the crystal ' . 

_ lattice -of aluminum and its alloys. It is our belief that with the use of the' 
above resonance techniques we may be able to ~:>t~blish exactly what the 
st!,es~_ corrosion process is a}1d !2?W it c_auses rapid failure in materials ... \./ 
3. SHUTTLE ACTIVITY: In an effort to update and improve the welding 
technology requi re d for shuttle, we have now T~9 _~elded Colum~i_um panels 
.015" thick at 8-1/4 inches per minute, _l!.?5n.g 9-.n A.rgons:.oye!ga§. As~ - 4 

result of this activity, ~ee no ba~ic prob..!.emsiI]._~~.s.e.rp~ling c.():r;' ~_uga..~ed 
~t..?..hieJg panels for the space shuttl~. v-----

4. NEUTRON RADIOGRAPHY: Our ion accelerator has been modified to 
make it acceptable for neutron radiography studies. According to the 
manufacturer of the accelerator, this is the only such accelerator in the 
country that is so modified and they are quite interested in it because of 
possible commercial applications. _y! e. - ~Ef} studying appli~atio_ns in_~ 

joi!1t ~ffort with QUAL labo_ratory. Although the technique appears 
~~t_remely promising anq s_~perior to . X- ray technique~ for many special 
~pplications, we w ould suggest ~aution_ in using it at this time for 

acceptance crite ria, simply 9~~~o the. immaturity of tJ:1e technique, the 
lack of staz:,.c!ards, etc. ~-

5. NICKEL SHORTAGE: It appears that there may be a r.E-_t}~er_ ~~.E~0':ls_ 

shortage of nickel)p. th~ _n~xtJ~y,r_yea rs. Much of this is attributed to the 
strikes at fNCO, but the steel prod~~' e;-S'"'have been publicizing the fact that 
-n?t._e::~_~gh ~ickel j.s being mined and that there is simply mo~e .deman~ . 
.!ha~_ supply. Top defense department ratings are required for procurements. 
Although NASA also has a high rating, we could be in some difficulty wi!l:-

_ future procurements of high nickel alloye-;gi"ne components and with -
p~o-c'u;"em~nts of materials for evaluation and development of ~pace shuttle 
superalloy hardware. _ Orders will be very slow in coming. The ~itl:lation 
may certainly influence our selection of materials for space shuttle 
components. V 

Ed Buckbee
Translation
K.H. Can someone explain to me, in 15 min, how this works? In basic, elementary terms. B

Ed Buckbee
Translation
Noted. BH



NOTES 10-13-69 Heller 

?"i;Q Ji..) 
1. OSSA SENIOR COUNCIL, OCTOBER 7 -8: This meeting was 
very interesting from many viewpoints. It was especially important 
for me because it touched on future programs, future Headquarters-
Center relationships, and the "new way of doing business. " . I hope ~._' 

, that we can cash in on Dr. Paine's endorsement of the value of '!:iAS-.:1lI!~"'···-·< 
- ~ . - -. .- ~. - .... .... ." -.- *"""". -. .... ... 

__ .~ese·arch associates J _ .. ~,_<!Q~J?J~Dg,_Q.Lth.e .. .ql.!:9tSL_i.:r;-O}J.l),?~..t.Q.. 2:;L",would J(} ~e.. Mf-{ 

~," ~:: .. ~~!.X .!?~:q~~Asi~tJ~ .. E~ MSF~: \",./ Ct. d/{fJJ 6n CI 
. . , .... , .-.,<' • ~___ {(,,'/~I- I f "~~r~,~' 

2. VISIT TO Ao Do LITTLE: I visited the A. D. Little Company d~ 0/ •.. 
October 9 to see the experimental hardware they have built for the " T 

AESAP and ALSAP. This hardware includes: Retro-Reflector Array, 
Thermal Probe (P.1., Langseth), and Gravimeter (Po 1., Weber). 
The latter two experiments are H mission experiments. While at 
A.D. L., I talked to two of ,the lunar' poI. IS, Mark Langseth (Lamont 
Obs ervatory) and Gene Simmons (MIT), about the role of Pol. 's and 
of Center scientists • ..1'Jl~Y ,are looking forward .to working with MSFG_ 
on experiments carried on Lunar Rovers. They are ,strong advocates 

- .. -, ~ 

of the Dual Mode LRV. \ ~-" 
.,,-----.'.'-'. ."" 

3. ENVIRONMENTAL CRITERIA: SSL has furnished inputs to 
AERO in connection with the updating of the environmental criteria. 
AERO is in the process of preparing a document entit1e4,.~1?~pp'lemental 

"Natural E~vir~nment Criteria for the NASA Space Station Program. II 
EfS'L has the responsibility for three areas for all MSFC proje'c'ts: - ..... . 

t"'"1?.C!rtic;!.~ radiatio~, meteoroids, and .. thermal radiation ~ny:i~o~men~ 
Members of SSL also participated in a meeting at MSC where the 
~~t~~rpla!l_~!<l:ry . environment was discus sed. V 

Ed Buckbee
Translation
GH Do we have a decision in that respect. B
[re doubling OSSA Senior Council from 12 to 24]



NOTES 10-13-69 HOELZER 

; '("'/1.:1 
TECHNICAL PAPERS: 

Dr. H. Kerner and Mr. L. Gellman presented a paper on TlMemory 
Reduction for Spaceborne ComputersTT at the AlAA Computer Con­
ference, September 1969, in Los Angeles, California. The 
method proposed is of significance especially for in1:~r:.pf-anetary .-' -missions. \? 

Dr. R. Seitz is co-authoring a paper entitled TTText Editing and 
Management Information Displays Using Low-Priced Graphic . 

..... Terminals TT with Dr. D. Robert Parker, Brown Engineering Company. 
"The paper will be given on October 16, 1969, at the Sheraton 
Inn in Huntsville at a symposium entitled TTThe Engineer and 
Computer Graphics. TT The symposium is a part of the 7th Annual 
Conference and Short Course pf the Huntsville Chapter of the 
American Institute of Industrial Engineers. ~ 



NOTES 10/13/69 HUBER 

9'(;0/ );1 

NUCLEAR STAGE/PAYLOADS STUDIES: The first formal progress reviews ... 
on three current study contracts (Lockheed, }IcDonnell Douglas, and 
North American-Rockwell) were held at MSFC during the week of October 
6, Studies of potential unmanned missions/payloads (Outer Planets, 
Mars Surface Sampi-eR-etu'rn-, Barium Cloud Experim'ent) are included; 

'--in' addition to nuclear stage definition studies. _ All three contractors 
seem at this point to be doing a good job. Several interesting 

-approaches for 4.~l~yiation of nuclear shielding problems were 
presented, including ~_tandpipes and dual-wall ~anks. V" 

SNPO has been instructed by Dr. Paine to re-orient the NERVA program 
~fO support t1;le Nucl~~ar Shuttle concept, and to target to\17ard a 1977 

r"'fest flight date ."·"Accordingly, we "7ill direct the three stage 
~ study contractors to concentrat; ~h~ remaining study effort on the 
Nuclear Shuttle, for ope rational use beginning in the 1978 time 

~ period, Initial Study efforts were concentrated on expendable .---".... _. --

nuclear stage concepts .V ·· . 

~~Q_E~~!s.o.n~l1e.L h~Y!._ ,~n~i.::~tecl.a , ~tr0n.g . ~,~t_~rest in ,the Nucle~r _ 
Shuttle recently, Two MSC representa tive s a ttended the s tud'y reVie\'lS 

"here", ·· .. ~_ome .. cc)J1une'nts hav~ been made regar.d ing simi lari ty of the. ~ 2 
Nuclear S~uttle to ,the anticipated NSC respons ibil~ty for tpe ~ . 
orbtt?-.1 ' stage of the Space Shuttle, .) 

!t-_-- ~:.,,~J"- - .... ..,;"o.,;-~- "':.';'._; .II'JI..-..... .~ 

#fNf 

Ed Buckbee
Translation
??! B
[re comments regarding similarity of Nuclear Shuttle to the anticipated MSC responsibility for the orbital stage of the Shuttle]
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?r: 7/1-.f 

DOC~1ENTATION OF APOLLO ACCIDENT/INCIDENT EXPERIENCE: General Electric 
has been given a task by Headquarters to accumulate accident/incident 
knowledge for the Apollo program. The desire"'-is'- fo document our ex- .. ~-' 

·-perience-as well as the experience of the contractors. Mr. Chuck McGuire, 
of Mr. Petrone's office, and Mr. George Cranston, the GE representative, 
to head the task team effort, visited Marshall on Thursday, October 9, 
to discuss the requirements on MSFC and its prime contractors for this 
effort. We are currently coordinat~ plans to support this effort with 
the concerned MSFC organizations. v' 



,.NOTES 10/13/69 JOHNSON 

~f?J'J 

Freeze on FY -70 Obligation in Space Vehicles - Bruce Lundin, in a TWX 
on October 9, jro_~~_ ~ll procur.~rnent acti0I'l: ,~ in the, Space Vehicle, Ae~o­
thermodynamics and Structures Programs sponsored b"y OAR'rand '-' ' 

- dir"ect:ed decomm~tITlent o~ funds not already obligated._ We had already 
oblig ated$l(Hf~-~OOOin the Structures Subprogram. The residual funds 
$J ~ 650, 000 have been frozen. pending a re.view by OAR T on Shuttl~ al!-cl 

=-.§p'a~~. ~tation requirements and resublnission of proposals from this' 
Center to OART. V-' 

In a telephone conversation o.n October 10 with E. O. Pearson of the 
OAR T Space Vehicles PrograITl Office, he directed that the l~!.:_!J:l_~r 

._~ubITli~sion of requirements to OAR T be delayed p.ending an analysis 
_0£ the. OAR'I' budge,t and the is suance of a new guideline to the Center. 
In the same conversation, he gave t~shnica,l approval for the release , 
of authority by ,OMSF to the Center for the. conduct of a Supporting 

:.!Jevelopment Program !'n the area of 'structures. The work to be under­
taken is to be selected by the Center from lis~s of individual tasks 
approved by Messrs. Love and Anderson of .Langley ,and does not include 

"'any of,the work originally contemplat~d by MSFC in its s;bi;;Ts~sion to~'"--'''''' 
OMSF on June 1." ~ , -



NOTES 10-13-69 ADVANCED PROJECTS (PD) 
7/-·o j IJ . 

SPACE STATION MONTHLY REVIEW MEETING: The first Monthly Review 
Meeting with McDonnell Douglas Astronautics Co. on the Phase B Space Station 
Study was held at the LIEF Center on 10-8-69 with the Fier(Cj5ir~~tor's Review 

'-Croup (fog prevented Col. Borrnan I s attendance); NASA Headquarters, other 
participati'ng Centers, AEC, Air Force, and many MSFC personnel. A si.rnilar 
review to'ok place the next day at MSC with NAR. The .Reyiev: groupwCl:s_ ple9-..:>.e,d 
with the p!.<:.gr_ess of both -contracts, and _~_~s.tion a~signments resulte<!. Chuck 
Mathews participated in the MSC review ' and verified the launch readiness date 
orMid=-75 for the first Space Station m~dule. V -
Mr. HalTIon was one of the lnany Headquarters attendees at the first Monthly 
Revfewon 10-8-69. He is a member of the ,MSF Space Station Task Force 
and he requested a separate discussion during the afternoon concerning the 
,programmatic implications of the FY 71 budget reque st that Dr. Paine pre-
sented to the BOB. He indicated that Dr. ~.?-,in.~ req1J.ested $80M for. the Sp~~e 
.§_~~tiQ!Li!l)[Y_,:?! 3ind that Mr. ~j:hews, for the time being, \yas holding fi~m 
to a launch readiness date of lnid-75. According to Mr. Hamon, because of 
impos~d budget ceili~gst the t!.~.~dquarters Ap~l1o people had included ,no funds 
in FY 71 for the following Space Station related items: a) Intermediate 20 Launch 

s:t:;:--<i~~V-~hic1e, b) Intcr.~~dia'te 21 Launch Vehicle, ~f j.~2S- Engines for the S-II ~tage' 
..... co-( ;:./ (identifie.d as a baseline in the ~y ), d) Space Tug . . The Intermediate Logistics 
J;Yc-Jl System initially included a Tug function for the orbital assembly and buildup of 

the Space Base. It was also intended for use in maneuvering the free-flying 
and the docking of separate experin~ent modules to the Space Station. With the 
drastic reduction and reorientation of the Phase Blntermedia!e Logistics System 

'effo"'i-t~"- this ef.fort hasdisappeared from the program. Therefore, a capability ' 
1or-perfor~ing the functions described a'b~':;e "i~- ;~'t ·being provided for in current 
plans. ~ , 
DUAL MODE LUNAR ROVING VEHICLE STATUS: Four days of review were 
held last week with Grumman and Bendix to assess the status of the Dual-Mode 
1.man~~,~:r~~ote cont.rolled) .Lunar R,oying V.E;I}icJe. Both contractors have pro:' 
ceeded well into the definition of a specific configuration and plan to submit a 
vehicle specification, development plans, a preliminary design, and a detailed 
cost estimate prior to the end df the study in Feb. 70. Preliminary information 
will be suppli~d to us prior to that time 50 that the final reported data wil~ 
represent at least one detailed NASA iteration. j2Q11Lc...Q1J.t.J'_a_GtQr,9. qel~,e~~ ,~h.a.! ~ 
a Du~l-Mo.§e _~~.Y_ .~~E J~)e .,.developed for)auncll. in 197~ ...9ILQn~_of the first of. t~e 

'~~~~.buy" of Apollo hardware. Both configurations are expected to benefit 
gre~t1y f;o~the'· Ma.~~~d "LRV· (MLRV) development and the Bendix versioI!_~i!.l 
~e a direct modificat~on 0.£ the MLRV P!ovided they are . seleq~'d.fo:r -th~'t~~.ntract . 

.... Both.Grummanand Bendix cost estimates will include the development and '- - - .- , 
production of four units, plus one equivalent spare and associated ground support 

.;--equipment, facilities and launch support. In addition, the Bendix cost proposal 
" will designate the cost delta required to develop the dual mode roving vehicle 

using the MLRV as a basis. V ' 



. NOTES 10/13/69 MOHLERE J3 . 
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REDSTONE SCIENTIFIC IN FORMA TION CENTER: Dr. Juilian S. 
_ KobJE:.T of the Research and Development Directorate in- the -" Mis sile ,,' 

COlnmand will shortly assume full time responsibilities as Director 
c.-- . .~ 

of the RSIC. V 

RSIC ECONOMY MEASURES: The Informatic~n Cent_er has recently 
suffered a rather drastic reduction- in its personnel ceiling. This is 
the direct result of stringent economies dictated from Washington. 
This situation has caused the RSIC to review the services offered it§ 
patrons. Essentially these changes will result in patrons doing a bit 
more for themselves in taking advantage of the library services. For 
example, the . ~~.b.~ary will now be unable to respond to telephone requests 

. for reproduction of articles from journals and for delivery of books. 
Of course, the governing regulations for the RSIC make provisions for 
over the counter services anyway, so these new restrictions cannot 
be considered as degrading services' . V 

"'- - ~ . 

NASA/ASEE SYSTEMS DESIGN PROGRAM: As a result of several 
faculty members from South Dakota State University participating in 
the NASA/ASEE Systems Design Program conducted by Au~urn University 
at MSFC, _!~at university will initiate a systems design program patterned 
after this .. V 

REQUEST FROM TALLADEGA COLLEGE: We received a request from ----_ .... -.. -... -~.. -- - -

Dr. Bacon of Talladega College to use on a non-intereference basis C!,n 
electron microscope in connection-with work o~-g"ran:t' ~rom the Pul?lic 

- Health' DepartmenL ·· .. We are' indebted to Astrionics in general and Jim 
"' Taylor In"par-t[culir for their cooperative attitude in~.K!:~.e.ing ~o Bacon's 
use of their scanning microscope. This falls nicely into place in fulfill-

------.. ..•. --- -.. - - . 
ment of Federal policies towards universities. V--

ASSIGNMENT OF DR. CUTCHINS: This 'Office with assistance of the 
Director, A&TS, and very tangible assistance from the Program 
Management Directorate arranged with Auburn University for the 
assignment at MSFC of Dr. Malcolm Cutchins, Professor in the Aerospace 
Department, for the period September 15 to June 15, 1970. Cutchins' 
assignment is in Technology Utilization area with specific responsibility 

- {or p~eparing a report which will ?~tline methods ' and techniques f~r 
appropriate classroom instruction in the Systems Approach, L e. , 

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

Systems Engi:t:leering. V 



NOTES 10/13/69 MOORE 
/1''7/;7 

1. ATM W1RE: Astrionics has established firm recommendations as to which hookup _ 
wi re is to be used on ATM flight black boxe~ . This culminates an extensive effort to 
~re~ t -a w_ire which doe? not outgas and which is acceptable from solderability and 
we i.sht aspects. The wire is nicke l pla ted coppe r, jacketed with teflon a nd coated with 
polya mide. The recommended wire has good resistance to flammability and is also 
acce pta ble" for use insi de crew compartme nt a re as. Packaging specs to maintain the J 

requ ired wire cl ean l iness have also been established. V---

2. SLUSH HYDROGEN POI NT LEVEL SENSOR: We have completed a _ ~r:...0totype disc re te 
level sensor for slush hydrogen and we are preparing it for shipment to the National -

"-------- - -
-Bureau -of Standards , Boulder, Colorado, for test. This unit utilizes a change of capacitance 
t·o de tect s lush quan ti ty and could be appl icabJ e to Space Shutt le and/or long term orbita l 
storage . V 

3. SHU TTLE SENSO R MEETIN G: At the request of Dr . Ti schler, O ART, and Mr . Wedan, 
ECR, we have scheduled a meeting at MS FC this week to firm up a sensor te chno logy plan 
which includes the re quirements of the Space Shutt le workinggroups such as structures , 
li fe sup -port, and pr~'pu l s ion in an in tegrate d fas hion . The results will be incorpora te d into 

--;ur support of Mr . Weda n's Integrated Electroni cs Working Group which meel's agai n on 
O ctobe r 21 . V --

4. VIS IT TO MSC REF SHUTTLE AVIONICS: Along with othe rs from MSFC, Dr. Hae ussermann 
and I visited MSC on 1079769 to discuss theSpace Shuttle avionics system. MSC prese nted 
thei r avionics syste m concept as well os some hardware technology efforts wh ich could suppott 
the avionics system development. The concept presented incl uded the digital data bus method 
of intercommunication and the sharing of the onboard computation between two central 
computers and smaller computers located in each major subsystem. Portions of the system 
wer~ identified as being potentially common between the booster and orbit~r (identical design 

- -; 'if'h a different set of hardware in each stage) while other items would be tai lored -to the 
~pec ,ific stage application. We are i _~ general agreement, with the _ techn_~c~L~oncept~_ which 
_ are similar to those being proposed by several contractors. V --- - - -
In a special meeting with Bob Gardiner (Max Faget) Assistant Qirector for Electroni cs Systems}_ 
and ;ome o{llfS-k-eype~~n~el, ~_f~~~~ _c:_?~plet.c: !y :~eptive at~it~~e co~cerni_ng the _ 

J??ssibility of splitti~g between MSC and MSFC the responsibililt~ for development of com!,JJon 
av!o!:.! ~~ .~y~!em components wh ich would be used in an MSC orotfer and MSFC booste r .~e 
agreed that the p~~rall concepts and subsystem inte!!ace specifications would have to be ~ 

_!!H)tu,illyY 4eri_~_~L~rld l.h.e;n ~ach ~.I~ment_ assigned to .9l]e of the_centers for development. V 
- While it is too early to arrive at a detailed definition of the split of assignments, the 

atmosphere seems conducive to further pursui t of the arrangement. VSYi th yo~r..£.£nc.~!:';'~S~l 
I woufccnJ<eto'continue thes~ discussions wi th Bob Gardi.ner to further develop a definiti o:1 
~r~fonr;;;;es;~n~ibi liti'~~ fo~'x.o~r' ~o~--;id~;~ti~~~"--"' 'l/ '' w_ ,--... .~ .. .., ... -- _ .. _ .. . -~ ,/ · ~'-·-'-f-"··"--'--~~VV 

)3lftL 

lu G:'l"! 

~ 

Ed Buckbee
Translation
B.M. I'm glad to hear this. Good luck with your further talks with Bob Gardiner. Please keep Bill Lucas posted at the time. B
[re MSC receptive to splitting responsibility for development of common avionics system components used in MSC orbiter and MSFC booster between MSC and MSFC]
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1. .orbi.@~ Workspop Solar Array System (SAS): To develop the cable 
confiquration in th:? ~lr2a o f the hinges between the individual solar

o

- -

:-pane ..: s a fixture was developed and built. F:lat pables are to be us e4 ; 
tb3 rlS, ut:t~i~, t he u.8~dovln points 4 the lecation of wiring junction boxes, 
~able le ngths and an acceptable CO!1I ' gu.ration for integration with the 
structure have to be determined ,. The fixture consists of a beam fairing 
segment and three hinged solar array panels. During informal discussions, 
MDAC-vVD have indicated that this fixture would be extremely useful to 

~. _ __ _ . -~-. - _. -- .-~. • _ .• __ •. _ _.. _w. __ 

_ them during preliminary development of the SAS. They have been assutea 
- that we-will complete it in-house and furnisn it to them as soon as contract 

negOtiatioIIs are complete. v 

2 . Space Processing and Manufacturing Meeting: This meeting is _..:s__ ___ • _ . _______ ......:... ____ ~ 

s c heduled for October 21 and 22 in the Morris Auditorium. Thirty-one - - ---
t' _t e.chnica l papers are to be presented by people from industry I government, 

and un iversities as well as from MSFC. The .respons.e to our invitations 
ha.s been £iT£!~fying. In addition to the 3} people giving presentations 
we helve had acceptances from 109 peoplecfrom industry (40 companies ); 
8 psople from universities (8 universities); 12 people from government 
agencies (7 agencies ) and 26 people fro m ·other NASA Centers and 
Headquarters . Quite a few MSFC people have also indicated their 
intention to attend. We expect press coverage from a few technically 
oriented magazines. We sincerely hope that your schedule will permit 
,~~'! to." make the opening ad-dress-on"(5ctob~r--21_. : :V?----~--"-- _.-.-----'-



NOTES 10/13/69 SPEEr~ ' 

YA [J/I.? 
1. AS-50? Fligl!t Rules n.f.view: Chc:t Lee 2.S Apollo Iv1ission Director 
concluctcd-~-;-C:~;i'~~~;--;f th~~--AS'~'5 07 Flieht Rul~s by tc.:lcc.on on 10/8/69 . 

..... Nc discussed the: l'C]0.x~tion of the S-· IVE~/IU TLI CiO-NO GO cl'jtcria - --- ---- - ." --'. . . - ~ -- - - ~ .-- .- - .. ' 
and the res ttl hl!-g rule ch2..nge:s v:;hich weI' e 2. c c eptcd, Ac1di tional oa ta 

.. _-- -. - .... . - ---_. .. -- . -.- . 

on slingshot HlaneUVCT capabilities and the operational procedures for 
executing the lYlaneUVer were reque~;ted and have been pl'ovided. ~ 

2. S~~_~ncJ:...E.~n~ " S;~o':.~2:...ag?~ OUi' ~~,~qt~~s. t to I-IeadquCll'tcrs for action 
l'cgarclirJZ the .d_~fi_ciency in full la~l.~JC~ , :~Jr~d~~,'~_ .s~,C:52.~'JCL~1!.~~,...!:~~ _qr[l .~t1~y_ 
covel'age _by !he ApoUo Aircraft has b een r,~jc:ctccL This l'nectns \ve 

_have to accept a certain risk (l0 (/0 eli th~ ... tota]~ ayailat\l~ 1..~LUI1,C)1 
window on both days) pcri\.JJ.Tnir~g the. second bU1'l1 \'1/ith!}-2. u at~ __ 

~_c_tJ: ,ieva l or subsequent rnallunction ana.lysis p_nd al~:;o \\in~ollt,voic.~ 

.,rcJay to the Cl'CV.' . I~.22-£~.2.:PE::. l~~}1LtQ .ln .e_tb.~t..th~.? .. j_s_,_~_~~~~C:_~_~.~U 
~~~_~,~1J!.~~ _p..oint ip o:-:~!: , PJ:_9g1:e}.:n __ ; .~lo\VeVCl'l '\v,e h2t vc accepted the 
. Heac1qual·ters decision ( 1I1 this fJ.iJht ?ecause Dr t~~~, J?::1 rj,sk i r:volv ec: . 

3. Advc.nced C0111puter Study: Dr. Turnock met with the team cha il'­
rner~~-;1o/lOt6-;-eview pl'og~:-al'n and schedules. Concern was 
expressed about b 'a vel funds and ' schedules, ' Dr. 'J'urnock prolDis~c1 
hell? and announced a Steer ing Corrllni'ttee rnecting on or about 11/13. 

4. Space Shuttle Operations: The Spacc ShtJttle Operations Pa.nel 

met at Iv1SFC to identify ~. cl~lit,~~nal conf~gurC1. tion eval~~~ ·~·i_<?>i. . c~·~.~.~ii~, 

v 

The rnost .promising new factor, not previous ly considered, is related 
to the in!act a~Clr( philosophy and pertinent flight s(:quencc~, especially 

at l~~};~,. altitudcs. V-" 
"'f 

" 

---



NOTES 10/13/69 STAMY 

. . /.)110 / 1 J 
Nothing of special significance. 



NOTES 10-13-69 Stuhlinger 
C)~ J/:; / 
;/ / ; 0 / .:; 

No submission this week. 



Oct 



NOTES 10/20/69 BALCH . ___ ..r 

./ /-/ ./?.r,; 
S-IC-12 - Pl'opcllant loa.o tcst Wo.S com.pleted on 10/17/69. Noteworthy 

. discrepancies were as follows, \I;ith dispositjon as indicated: 
"--- -- " . ,-~~ - - .-- -, '. ~. ' 

~ylight LOX vent valve dosed indjcation did not function propedy. The 
fac'"t"ory representative \~iJ.l aclju-st prio'? 'to static" firing. 

During fuel tanki.ng, .!!:e _.~.~s~Tete switches at the 4% an~ ,, ?5%',le\fc~. 
pkkec1 up and or oppe d .o\lt inte rmittentl y. During de ta.nking, the fue 1 ... - - .... 
level v ... ·as adjusted abo\/c and belo\v this discrete point: with no further 
discrep;:-~ncie s . 

The No. 3 LOX i!1terconnect valve failed to close during simulated wet 
countdown on T.l.Oday. The vaJ'.;r,: has now been replac ed and ser.t to 
Michoud for furthel' analysis. 

Static firing is now scheduled for 10/2<1/69. 

s-n-=-_2_-._~tage is ~n the vertical position in the s-iI Stage Checkout 
and Storage Bu5.1ding a\vaiting sta.rt of final rnodificatlon period on 

........ 1 ·} /3/69. Shipment to KSC rernains scheclule d for 1/ 8/7 O. V ,--

S-I~-l _~_- Post-static firing checkout and ins'trurnentation l'enloval is 
proceeding on schedule for rernoval of stage frorTI the A-2 Test Stand 
on 11/4/69. V 

S-II-ll - Stage is in the A-I Test Stand undergoing pre-static checkout. 
All work is on scheduJe to support cryogenk proof pressure test on 
10/29/69 and static firing on 11/13/69. V-

GE Service Contract - Pre -solicitation documents in connection w ith 
proposed procurernent from the General Electric Company of general 
support services at MTF for the IS-month period fronJ. 1/1/70 
through 3/31/71 have been forwarded to MSFC for revic'.v and approval. V 

Ed Buckbee
Translation
Lee James I hope Boeing/Michoud will tighten up their qual. testing before we eliminate static testing. This record is awful. B



NO'rES 10/20/69 BELE'vV 

/
~ . r:. . 

. r ,~.J / .~ .J 
. ~ 

EXPERIlvIENT S056, X-RA Y TELESCOPE, REVIE'vV: 
reyiew ol the GSFC S056 -~~ perinlent will be held today. 
Principal Investigator , will. attend the nleeting. V -

A progranl 
Ji m NT illigan, 

DEPLOYMENT ASSEMBLY: A nleeting between S&E and 10.DAC-ED 
was held October 13 to discuss the deployment assem.bly (DA) design. 
The :MDAC-ED presented an objective.~rade.:-9_ff.be~ween a "free' r joint 
conce pt and a rigid concept. The de cis ion wa s made a t the meeting 
fo-proceed with a £re~ j~int_ de sign and dire ction \va s then gi ven to 
lvIDAe-ED: The DA firm cost proposal is expected to accompany the 
Payload Shroud proposal onCctober 31, 1969.V-

AAP OPERATION~L DATA GRQUP: The first meeting with MSC to 
establish the Operational Data Group (ODG) was held at MSFC on 
October 17 t 1969. MSC briefed the NlSFC participants on the CDC 
functions, responsibilities and procedures for acquiring and validating 
data. The Operational Data Group specifications were left with !vlSFC 
for review. The next working scs sion is scheduled for C ctobe r 31, 1969. v-



NOTES 10/20/69 BETHAY 

) / /~J-L .~ 

FY 1970 R&PM OPERATING PLAN - During the review of POP 69-3 MSF 
Headquarters personnel indicated that they would increase our R&PM allo­
cation by 2.6 million from $118,486,O-b6'·to·$121,125,OOO. L.ater, they -
confirmed this amount by phone 'and requested that we use this amount for 
FY 1970 in developing the FY 1971 budget estimates. \ ... / ' 

The . ~_o_6_ I1}illion increase covered most of the serious f.linding problems bu~ 
.. ,. still leaves $1,444,000 unfunded 0 , We are continuing our review of all re­

quirements that will alleviate this situation and we think it can be resolved. V " 

MSF R&D POP 69-2C REVIEW - On October 14, Dr. Mueller reviewed the 
Centers' R&D POP 69-2C. Although an official Mark has not been reviewed, 
indications are that MSF will change FY-70 and FY-71 funding controls pre­
viously provided for preparing FY-71 Budget data as shown below: 

FY 1970 FY 1971 
MSFC: 

Indicated MARK $71207M $657.4M 
Change From Budget Control 1.1 - 29.8* '-. 

\ 

Change From POP Submit. - 80.3 ":175.2 
MSC: 

Indicated MARK $922e1M $879.7M 
Change From Budget Control - 12.3 + 31. 8* .~ 

'" 
Change From POP Submit 0 -107.6 -204.2 

KSC: 
Indicated MARK $278.9M $243.4M 
Change From Budget Control 6.2 0 
Change From POP Submit 0 6.2 - 18.9 

HQS & OTHER: 
Indicated MARK $122.9M $328.7M 
Change From Budget Control + 19.5** 2.0 
Change From POP Submit 0 + 14.0 -106.7 

,*MSFC's FY 1971 Control reduced Apollo $20.0M and AAP $9 .8M to 
..... provide for increase to MSC. 

**Centers reduced in FY 1970 

Although programmatic changes in connection with the above Mark have not 
yet been firmed up, indications are as follows: 

(1) J-2S effort to continue on an "as can" basis within Apollo mark. 
~ (2)". Maintain AEDC if our budget allows. 

(3) _ Consider lowest cost of closing MTF 0 

(4t..No increase" to'·suppoit contractori~':;~ls. 
(5) Maintain planning for both a two and three vehicle per year 

follow-on program till Congress approves the FY-70 budget. ~ 



.. 
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NOTES 10-20-69 BROWN 

J/;v/z,o 
F-l Engine - Deletion of tlie auxiliary instrumentation package ., 
resulted in _:_~moval of the backup measurements for the LOX . 

" dome purge and .turbopump ~ntermediate seaL Since these are 
pre-launch redlines, this was ~dentified as a potential problem 
during the~ AS- 50 7 Engine Flight R eadines s Review. A procedure 
has been developed by the S-IC Project Office and The Boeing 

Company whereby pre_~~.':lr~" .~raI?-~te"tft, ~_)n .. GSE. can be utilized ~o,. 
determine that purge is operating if the primary instrumentation 

\ ... - ~ . .., 

_ fails for t.he t~o redlines. ~----.,. 

A change has been made to the fuel loading sequence for 
~~_._ ...... ~ ~""._.'"'" .~ ..... _ '._. ~ . _ ~ ..•• _~. _~., " ••• , '.. .r 

AS-507. The change involves loading fuel without hydraulic 
, pressure being applied to the"'F--r engi'ri:e -hydraulic control" 
11\.' • • -, 

..-,/system. MSFC has agreed to this change and appropriate 
documentation changes are being made. y---

J - 2 Engine - The J - 2 engine propella nt feed duct corrOSlon 
. problem reported iu"r 'e-ce'nt weeks, was presented to Dr. Petrone 

-I 

I in the Flight Readiness Review. The ducts on AS- 507 have 
~~~~ccessfully passed a detailed leak check ~nd a r:.~port check 
~, will be performed after CDDT. Upon cornpletion of the duct 

leak check the engInes are assessed ready for the AS-S07 launch. 



lG!~ Jr' 
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~ NOTES - 10-20-69 - DOWNEY 

2// o / -z. v 
l"l.,( 

t:<>-(I.I ):' 

1. HIGH ENERGY ASTRONOMY OESER VA TORY: A workirig meeting was 
held here last week involving Mr 0 Halpern, the OSSA Program Manager, 
Drs. McDonald and Fichtel of GSF C, and various groups at MSFC involved 

~Tn the HEAO definition effort. The purpose of this meeting was to_brief 
key HEAO program personnel on current MSFC activities and to discuss 
project plans in general. The impact of anticipated funding limitations in 
FY-71 was discussed, and ,obviously some schedule slippage will result. 

I was_p!eased with this meeting since the viE ,itors:were impressed 
with our efforts and progr es s. Our technical penetration has increas ed 
significantly as a result of the activity and enthusiastic involvement of 
some people "in Mr. Goerner's Office. 9ther Offices in Program Develop­
ment participated in the meeting, and Mr. Casey of the Mission Operations 
Office and Dr. Parnell of SSL also participated. This meeting provided 
Mr. Halpern's first opportunity to meet many of the people who are working 
"behind the scenes" on HEAO. 

Drs. McDonald and Fichtel are respected scientists and have extensive 
expe~ience in instrum,entation developluent and scientific project manage­
ment. They are making rnany valuable contributions. If a convenient 
opportunity should arise at S(4'TIe time in th,e future" you might mention to 

". Dr. Jack Clark that we very much appreciate the assistance of Drs. Fra.~k 

McDonald and Carl Fichtel on HEAO. p. ' ' ~-

r 2. CARNEGIE MELLON UNIVERSITY: I understand that you have a 
scheduled speaking engagement at Carnegie Mellon University (CMU) on , , / 

I October 29. , .... ....-since the people whom you will be addressing are under contract 
I 'to MSFC, I w~uld like to take this ~12portunity to recall for you the following 

information regarding ~u,r contract -...yith CMU. 
One of the senior Mechanical Engineering courses at CMU is a one­

credit course entitled !lUses "of Outer Space." MSFC is sponsoring this ' 
. course this year with a:- -$l-2, 350 "contract, . ~hicl-i i-; " ~s~d 'by' eMU to defray 
• expenses such as phone calls, trips, publications, ,e'tc. The mechanics of, 
the course are such that d..~ring the Fall Semester each senior student presents _ 
a technical paper to the remainder of his class on a self-chosen subject under 
"the overall theme of "U ses of Outer Space." During the ~e.cqnd semester, the 
' students work in groups on specific analytical or design projects which have - -- _. ." 

been identified during the fir st semester. Mr. Jim Clingman of my Office 
r is the ' COR on the study. 'He has been working' very closely with both the 

faculty and the students in orienting the study in such a way that it should be 
, appropriate for the University's purpose and beneficial to us, 

Dr. William S. Grouse, who until a few weeks ago was responsible for 
this- contract at CMU, has been g~anted leave of absence from' the University. 
We understand the reason for his leave of absence is to join Dr. DuBridge's , 
~dvisory Committee to the President. pr. Milton Shaw, Head of the 

_?epartment of Mechanical Engineering, is now the focal point for our 
contract and for this cour see v/ 

Ed Buckbee
Translation
Will do. B

Ed Buckbee
Translation
Bonnie Please place a copy of this in my Pittsburgh travel folder. B

Ed Buckbee
Translation
Done. BH 10/27



NOTF.S 10/20/69 GEISSLER 

?~/~O . 
1. LASFR DOPPLEH VELOCITY fWSTE~,1 : To determine if our Laser,DolJpler Velocity 
System c6"'Uid j-~tect aircraft trailiD€: vortige~-, flight't"eS'-i were- performed at 
the RSA airstrip on Octover 9, 13 and 15. Langley Research Center provided a 
c-47 on Oct. 9, and the ~,1SFC c-47 was used Oct. 13 and 15. Very well developed 

~:: "Vortices '.;ere generated and were made visible by ~usinf, smoke -grenades held on 
an aluninum pole. The La.ser Doppler System was direct_ed approximately 15 fe~t 

--upwind from the smoke tmler and approximp.tely 10 'feet closer to the aircraft 
- :hfght path than the tower in o-rder 'to allow the Laser to "seeft the vortex 
'-before the visual o~ serva.tion . - About 15 uasses were made during which goo'd -- ------_ ..... - -
vortices vere produced in the region visible to the Laser system. Tentative 
results: . In all cases, a v~locity distribution "t·ras measured by the system Which 
on first analysis correlates very well with that expected from a vortex. Normal 

:='1tind velocity and the spread in '"lind velocity. (turbulenc e ) were monitored hefore , 
each aircraft pass. The vortex velocity distrihution "si e:nature ". ·\>las j~iffer=­
entiated and easily visible. Approximately six runs were made yJthout srroke and 

, similar vortex signatures "ie~e obtained. The present syster:: hl"~S a -reanual nn['Ular 
. and range scanning capability; auto~atic scan;ing is beins incorporated" into 

the system. Further flight tests are planned Oct. 23 and 24, conducted by our 
Aerophysics nl vision. V " . ,,-,--
2. SATUP,N V PERFOm.!t1ICE InCREASE STUDY: In the subject evaluation of the 
capability- of the Saturn V to boost a l08,00p-!'ound payload to trans1unar injection 
for a baseline lunar 1andinr ;;:a.ss-ion, Boeing determined - d"urine Part I of the . 
study - the ,maximUI!l payload capability of the wl08K!:vehicle at TLI to be " 
104,739 pounds in excess of the Flip-ht Georr:etry (20 m/s) and Flight Performar.ce 

-Reserves ' (2 (J" '--L Priman.. differenc~s bet",'een the nl08K~vehicre and the current 
Saturn v (SA-507) are inv the area of engine cutoff timin g to minimize propellant 
residuals, and in mission plan ~ The latter mocli fications would consist of 
provision of only one TLI opport uni ty, and of reductions in the reserves, i.e., 
from 30" to 2 (J" ' for FPR and from 39 m/s to 20 mls for FGR. J 'le are proposinr.:: to 

_reduce the FGR,. even further, to 10 m/s,as one of .several addition2J, possibili.~~es. V 
3. PROITSSr01!!lL PUBLICATIOHS: A paper entitled "The Characteristics of Atmos-. 
pheri'c Turbulence as Related to Hi~d-Loads on Tall -Structures" by Dr. Fichtl, 

--Mr. Kaufman and Mr . 1-T. Vaue;han of this laboratory' has been accepted for rubli-
cation by the, AIAA Journal of Spacecraft and Rockets. A ~l?ec_ond paper, 
,"Lon gitudinal Ilnd Horizontal Lateral Spectra of Turbulence in the Atmospheric 

-. Boundary Layer" by Dr. Fichtl has been~ccepted by the Journal of Applied 
J..1eteorology. The laboratory is also well represented at the E.ourth NP..3A ,Inter-:­

-Ce'nter Control Systems Conference at HIT , Nov. 4 and 5, where Mr. Steve Winder 
,-wIll present "Steering Laws for Double Gim~al Control ~'!oment Gyros" ar.d 

Mr. John Living~ton will give a paper entitled "The Develop\,;.ent and Desier. of 
Load Reducing Flight Systems." Personnel from Ac;trionics Lahoratory ".rill also 

' present two papers.vr~ 
4. TECF.JaCAL SHORT COUnSES: We are strongly interested in .short-course trainin g . 
prograrns to be offered by the University of Tennessee Space institute beginning 

~Irjanuary:: 1970. On a recent trip to Tu11ahor.1a, Dr. Teuber of this laboratcry 
~ accompanied Hr. Jim Dowdy, Training Office, and others to discuss the potcnti aJ 

of the University of 'l'ennessee sending faculty members to Huntsville to tea.ch 
selected short courses . Dr. Teuber found the tri u both interesting and~in:-or;,ati V2J - .a-t- V -_.--' 



.: 

NOTES 10/ZO/69 GODFREY 

SATURN: 7/;0/1-0 

1. ~ollo lZ Flight Readincs s Review (FRR): The Apollo lZ FRR was 
conducted at KSC on October lZ, 1969. Launch vefiIcle-·~~eiated··problerns 
were reviewed, and it -.;- a:-~- concYuc1~d that the A poll?_ lZ launch vehicle is 
~flight ready and is capable _of achieving all ?bj.e~t~ves. MSFC received ­
only one action iter? and that was to .9..etermine seat material for S-II ...... - -.... ..- .. ~~. , 

~st.age GSE pneurnatic console GH Z regulators .. A comparative test pro-
gram of two materials, nylon and vespel, is underway by NR. We 
expect the testing to_ be complete this weekend. We are required to pro-
vide KSC \;ith--; decision today.V-- .-. .... -

2. Cons olidated Launch Vehicle Gro_u!l_c!..§~£9rt Equi pn~ent (L VGSE) 
Procurement: . J2xC?poJ; als for ....... cons_oli.9.~ted LyG8..E _ yvere receiyed on 
October 15 frOlTI (1) ~o eing, (2) Gen~ ral Electric, (3) Cb.rys leI', and 
(4) ! .BM. The Source Evalu2.tion Board is currently evaluating thes e 
proposals and arc targeting for completion of this evaluation by Hlid:­
Decernber 1969 ... • W-; --are enco~'rag~c1 by the q~ali'ty of the propcsals and 

'-g~od tr ends in the cos ts. ~:~"- -. . 

'-3~ - -'Relays: :Relay ' failur~_~ have occurred recently in tlg:ee differ_ent 
?:-akes of launch vehicle relays. )n . _~a~h case~_. the failure was localized 
at the junction of the lead wire to the coil body! Two failure1:!, the 
Babcock--and Potter -BruITlfield, were identified as i~olated cases and -
cleared at the Flight Readines s Review. The third -faiiure in a Filtor 
relay in the Range Safety Controller had been e~perienced earlier by ' 
North AITl~r.J<;:an in S -II usage.. The s pedal temperature tes ts developed 

'-1:)-y- lheITl to screen out relays-with poor soldered joints are being considered 
for us e on the Range"Safety' Controllers us ed on all three stages of AS- 507. 
We will resolve the AS-50? action required this week and ,do_not anticipate 
any irnpact on AS - 507. One common elenlent between all three failures 

'-\Va; G.~}.s_ ?~ 9- dequate process control and quality control, although the 
relays were the 1?,est available when procured . . We \'vill resolve a course 
of action with S&E-ASTR and S&E-QUAL to apply to .later launches and 
Saturn V follow - on procurernent. V -
4. Saturn V Payload: A review of Saturn V p3.yload capability was pre­
sented by CSE on October 17. JJle payload capability was baselined wit~­
out static fi ring of the stages or us e of the J - 2S engines. A payload of 

t.....-........ ~ _ .-.- . • 

approxirnately .J .. Q.7., 500 Ibs~ TLI is projected without significant changes 
for vehicles through AS - 515 and the follow - on. ne-p_r~ ,~~.rl.t>!~q~i}:.e~~;.:t3. 
are stated by MSC at 106,500. We are to review tlJe payload comm-itrnents 

.... ~t H~;dq;a;t~;~ ~ -;--~Y'O~'t;;b-e'~~3'i :· \vith IvISC and l\1SF. V--
LR V: Forrnal LR V letter con_tra.ct . n_cgo~i ations with Boeing and Bendix were 
co..:?pleted last~ve'ek:'- The SEB will n1ake its evaluation this week a~9 . p~: _<:­
~ent its finding to Dr. Paine on October 27 .. . A contractor selection and 
letter contract approval is anticip3.ted. V 



NOTES 10-20-69 GOERNER 
1/', 0 /2-0 

NOTHING OF SIGNIFICANCE TO REPORT. 



NOTES 10~20-69 GRAU 

c;~ JO/"p >:;) 

1. ATM PROGRAM: Thermal Mechanical Unit Experiments s-054 and S-056 
(both X-ray telescopes) and the four Alpha Telescopes have been 
received. Visual inspection is being acco~plished prior to the start 
of acceptance testing. All eight Thermal System Unit .Experim.e.n.ts are 
now in the process of insp-ect-ion and test. It appears that _it will . 

", be necessary to 'uaive configuration verification on these exper-iments' 
due to lack of inprocess verification of configuration. v-'J< 

2. UNIVAC 1108: Laboratory personnel met with HE Laboratory recently 
to discuss the use of their Univac 1108 terminal for S&E-QUAL require­
ments • Information w'as ' exchanged about the progr ams each labora tory ' -. 
had which could be run on the terminal. Some problems of coordination 
may arise, and priorities may have to be established if the workload 
on the terminal increases significantly. These problems do not appear 
to be great, however. The cooperation of ME Laboratory personnel and 
the use of their terminal will help to alleviate our problem of !10_t 
~_~ving a terminal i~ our buildi1::g. \,./ 

3. SPACE SHUTTLE PROGRAtl: We have initiated d i8cussionswith the FAA 
Office in Atlanta relative to ·the tech~'iques they utiiize to contr-C;i'" 

~ -'quality of commercial aircraft. Although our relationship to the 
manufacturer is different (FAA is not the customer; they are a regu ... 
lating agency set up to protect the public), many of their quali~y 

__ control methods, such as production certification, airworthiness 
certification, auditing methods) etc., can ha ve appl ication t o o~r 
future work~ We hope to bene fit from their long experience in this 
field. \f/ 



NOTES HAEUSSERMAN~ 10/20/69 

lfo/~o 

NO NOTES THIS WEEK. 



NOTES 10-20-69 HEIMBURG 

thd/ -z o 

l. J - 2S INSTABILITY: A n MSFC technical team recently went to Rocketdyne 
to evalua te the plans and actions necessary to evaluate t h e 4400 Hz oscillation 
problem in the J - 2S thrust chamb~r. Two of th~ee of the J - 2S injectors 

r--"- -- -- --. 

experienc e d these oscillations. One of the three has yet to exhibit the 4400 
Hz. The differences betw een the injectors are minor primarily in the 
film cooling area . Several areas were tackled in approaching the solution 
to the problem, but only two areas of investigation appeared to be h e lpful in 
affecting the 4400 Hz. These areas were in (l)~ubje<:ting cold hydrogen i n to 
the tapoff manifold, which reduced the amplitude for the 4400. Hz, and (2) by 

, increasing the film coolant. The ~ec!f.i.c ~~ .. ~~ e_.£L!h~_2,!09~}:.~~.::.~!]~~.! 
be ~!): _Eipned".doYlI]. l It was agreed to put into test an MSFC and Rocketdyne , 
design ~f 3200 Hz and 4400 Hz resonators for a solution to the problem. ~-
2. ORBITAL WORKSHOP (OWS) HABITABILITY SUPPORT SYSTEM (HSS) : 
At a meeting last week i n NASA Headquarters, Dr. Mueller evid enced conc e rn 
that the OWS results might not be applicable to the Space Station u n less 

. options ;'e re provided in "mis sion critical" .HSS gea r .::=·Sl~~p ' ~'e-str'ai~t~ ~er e 
'--mentioned as an example where several .concepts might be carried in the OWS 

for evaluation. Dr. Mueller feir -that the food management area of the OWS 
__ ••• _.. ~. --···-·-·----~_~_ .. ___ ~_4 

was too cramp~4.. MDC had studied combining the food managem ent area with 
-=-£ne o-ld DOD sleep ;e ~ traint area into a "wardroom. II Also, MSC fa vors 
3-~yeidng the crew qua'rters to permit the launch flo~r to remain the 
,,} l,?or in orbit. PM also expresses the belief that a $25-30 million s"aving 

in operations cost would result from inverting the cr'ew qui~ters and 
"- Incorporating a door in the S-IVB tank wall. We had studied this with 

t E. ~ ', CS, E, ' ASTR, and ,AER, O and, concluded that ,!;.1.!!20_':!l_~,52!.."~,n,,':.~_~: .. ~~2~~, ,~~~_tlLe 
I~ '6!,"(?~ ·~~~·~~~~::~~~t;:;:~i:ei~J1h,~;w;:>e~f~~;;i:~~_~:; f::~~~~:~:_~::-!:~~w~,~~ 
~ M1. ~2. 3 ': "lLRV ~THERMA1J~PR6TECT'IONMATERiA'1~S~'-"'On October 27, a special 

~ , meeting will be held at NASA Headquarters to discuss the potential 
-.....J.) application of TD NiCr in the shuttle thermal protection system ' and the ---- ...• ~--. -.............. -- ,~ 

support by NASA to the Fansteel Corporation to maintain a production 
capability for this material. Based on data we have received from various 
sources, _::-,ve have some ser,io':!!3. reservations toward the expenditure of 
large sum s of NASA moneYJ~ ~u"lJsidize 'this mate'rial. W'e plan to have a 
representative at this meeting. V-

Ed Buckbee
Translation
K.H. Is that final?? B
[idea for inverted OWS]
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1. Transfer of ATM PI to MSFC: As you know, !.~~ .MilligaIf, the 
PI for the S- 056 experiITlent, has applied to join SSL. He has in the 

JII"'-..- ~'- .~. -.." ~ ,., 

meantiITle obtained the release from Les Meredith at Goddard. I 
J." , • .-

intend to discuss this with Les, with Jack Clark and with Jesse 
Mitchell to as sure that the transfer will be done with the agreeITlent 
of all involved. This is especially important to provide continuity for . 

, Jim Milligan's rote as PI of ATM. SSL will contimie t~ 'p;;ovide .... _. " r -_. ~ 

support to Jim Milligan. Actually our job in SSL will be simpler and 
. __ less time consuming if the PI is in SSL. Brooks Moore and members 

of ASTR who are building the hardware for Jim Milligan's experiITlent 
are also looking forward to having Jim as a ITlember of SSL. V 
2. Lunar Surface Experiments: I am sending 8 Experimen~ 

.... Proposals (EP's) to the Lunar Exploration Office in OMSF to the 
attention of Dick Allenby who handles the lunar science for Lee Scherer. 
Dr. Stuhling-e 'r '-h-as reviewed the proposals and recommended in a 

, memo to S&E that I should handle the submissrbil of EP' s at this stage 
, of the game. pick Allenby told me, that the cOITlpetition will be very, 
keen, with an e~ected number of 200 EP's. The pattern probably 
will develop in the direction of a few instruITlents to be flown, but 
many PI's will participate as a team. Members of SSL probably have 
a chance to become team members and maybe team leaders. We 
obtained a lot of help in connection with the EP preparation by 
Dr. Stuhlinger's office, Dr. Johnson's office, and PD. As requested, 
v:'e are preparing a briefing to yo~ as soon, as we have a feedback froITl 
OMSF as to the outcome of the selection and the nature of our involve­

ment. V 
3. Real Time Solar Magnetog raph: Thi~._ ~?ho~~~ . ~cientific activity 

. i~ ~:upp~_rt of ATM is .coITling along very well!, Here is a short status 
report: Dr. Hagyard continues to work on developing the complex 
~~eory and, together with COMP, is going through the final checkout 
of the _preliITlinary data evaluation and display routines. Dr. Reisig 
of COMP wants to study data cOITlpres sion techniques. The 30 cm 
telescope has been pla'ced into a supporting saddle. The ME-operated 
machine shop in our_~~i_~ding did a fine job in modifying this saddle. 
The optical colliITlation of the telescope has begun. The pre-filter of 
the full 30 CITl diaITleter is in the final checkout at Perkin-EIITler., This 

' is a first-of-its -kind filter with 230 R bandwidth centered at the iron 
line 5250. We are preparing everything for the delivery and 2 weeks' 
checkout of the 240K electronic system, including the SEC tube, from 

~ EMR. Delivery will be next month. The 1108 terminal in Building 4331 
~s being exercised to get ready for the trial runs of the RTSM late this 

y~ar.~' 
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Negative Report. 
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NOTES 9/20/69 HUBER /0122-_ 

, ;:::10 J 2- b 

1. , STG REPORT: As Dr. Paine stated at the OSSA Senior Council Heeting 
on Oc tober 7, Program Option II of the STG Report has been 'e s tablished 

.~ as a base.lin~., This means 'Ehi t- inEarth orbit the reis ..il5?' .. p'}anned man~e9 
-niissi'on bet~" een m~s Ifl (1972) and the Space Station (1977)" It would 
"---.. , " , . ' 

ap~~ai , that there is more justification for DWS #2 in this stretched out 
. ', ~ ... . T", ~''''''-''~''''~-'':w.o ... - .• ,,~: .......... :<o.ow_'''''_ ' .......... ~ ~l"f"I'~~~""·'·-""'-'-' ·"'·''' ·-''··-''' ~''·:-''':-'!'''V'' --- '''··'· '/ 

program than in the Haximum Pace_ Pr6,g~a£1 9i3Tf',?)? ' wJ):eTe m~s 112 is in 1974 
ana-'n1"e"'Space" S'Fatrc;'n~I'fl<:~r~r7:5 ';""""'''-<''''" '' .. ><o",,_o;~y,~ .. ,. V 

As pointed out in my 10/6/69 notes, a 2i.!!!ila~ .. g~p appears in the l~.mar . 
. prs>gr:am, where 14-28 day lunar su~face stay times 'are not planned'-until 
i981 in -O'pti"on ' II. It §oes ns>t appear desirC\ble to fly extented LHf~ 

"t-for- Ehe---Whole'-clecade. We -'a '~~ studying possible \Vays to fill this gap 
'-" ~1ith increas'ed ·c apability.V 

fNffl 
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VISIT OF AVIATION SAFETY PERSONNEL - On Wednesday, October 15, 
Mr. George E. Cooper, NASA's Acting Assistant Director of Safety 
(Aviation), and a party of five visited MSFC as part of their tour of NASA 
field installations to review aviation activities preparatory to develop­
ment of a NASA Flight Op'~rations Manual applicable to all aircraft for 
wliich NASA has re~I?onsibilitY.k __ 

A manual has already been developed and IS in use for administrative 
aircraft, but there is no NASA manual for the other classes of NASA 
aircraft (i. e., program support, R&D and proficiency) and the objective 
is to develop minimum standards for all. It turns out that the Technical 
Services Office support contract with MSI requires a higher minimum 
standard for flight personnel than the (e. g., ATR rating required for 
pilots) minimum specified in the NASA manual for administrative air­
craft, so the work of Mr. Cooper's team should not impact the MSFC 
administrative aircraft operation. Mr. Bill Martin, the MSFC Air 
Operations Officer, and the MSI aviation personnel did a splendid job of 
explaining the MSFC administrative aircraft operations. The team 

~",,-- ..... ,...~- -~ ... -.,. -~ -- .... 
appeared ~e~? p:eas ed~ . V · -

/'" • ,.~ _ .... _ .J _ 

The team also talked with Mr . . Carl DeNeen, COR of the MSFC contract 
with Aerospace Lines, operators of the Pregnant and Super Guppies, to 
get a better understanding of his activities. Since these aircraft are 
"public aircraft, " they do not come under FAA surveillance and it is 

~ J_ _ 

up to NASA to establish regulations and provide the surveillance normally 
.:' ·pr-6'vided' bY FAA. ,PM is presently in negotiation with FAA Western 

Division to get FAA technical surveillance similar to certified aircraft, 
-""with NA'SA still being responsible for e~forcing FAA-found shortcomings 
in technical condition and , operation~ 
". . 

Mr. Scott Felloyvs, 'the MSFC member of the newly formed NASA Aviation 
Safety and Standardization Committee (NASSC) of which Mr. George Cooper 

is chairman, _~,~ .~.~?T.~~~<?E<:l_in~.t~?~~_ ~~~ .t?e v.~s~.: . . V / 
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Fourth NASA Mic :t\'e1ectronics Symposium ~ Langley Research Center will 
host this intra-agency symposium February 10-12, 1970. On-going work, 
recent ac-complishments and trends -in microelectronics technology 
(essentially OART sponsored) are presented by center researchers and 
engineers during these symposia and, consequently, they provide a very 
good means for Centers to periodically exchange technical information in 
this technology area. 

With more and more emphasis being placed on the applications aspect of 
the technology programs, the symposium planning committee settled on 
the following key items accordingly: 

Theme: Microelectronics in the 70' s - Materials to Systems 

Sessions: 

I - Materials - Chairman, Dr. Klaus H. Behrndt, ERC 
II - Processes - Chairman, Mr. Jeffry J. Bowe, ERC 
III Devices - Chairman, Mr. William C. Nieberding, LeRC 
IV - Reliability - Chairman, Mr. Robert V. Powell, JPL 
V - Systems - Chairman, Mr. John B. Chase, MSFC 

Invited Paper s: 

1. Earth Resources Satellites 
2. Extreme Temperature Environment of Systems for the 

Outer Planets Program 
3. Space Shuttle - Integrated Electronics 
4. Aircraft Electronics 

Of the six abstracts of papers submitted by MSFC, five were selected to be 
presented. In addition, MSFC has been asked to present an invited paper 
with the suggested topic being, "Space Shuttle - integrated Electronics. " 

We certainly hope that circumstances (i. e., travel funds) will permit strong 
participation in the symposium by MSFC personnel. V 



NO'TES 10-20-69 ADVANCED PROJECTS (PD) -p 
'1 flo! 2--0 (. luc.As) .,i; l(~L 

1. SPACE SHUTTLE THERMAL PROTECTION: Reference Advanced . 
Projects notes of 9-29-69, item 2 and your question concerning the 
statement: "Their studies indicate that the thermal environment is less_ 
for a high LI D vehicle !lying .at high angle-~i ~t't~ck (.--v 60) than a low LI D 
'vehiCle -flying the same angle of attack . . ~' 
A 's -con-cerns aerodynamic heating, the LI D in the hypersonic flight regime 
is not directly involved except that the vehicle shape changes with LI D. For 
given re-entry conditions, the _peak heati~g is~marily a function of_pl~n -

_ form loading (W /~CL) and angle of attack. vfh~ lift parameter (SCL) 
-detern';i~s th~-altitude-~locity trajectory with high value s of W ISC L 
resulting in higher heat transfer rates. A low LID vehicle, as compared 
to a high LID vehicle, will have a sPlaller lift parameter (SCL) and a 

_.higher planform loading at a given angle of attack. Generally, the.J:ow 
LID vehicle can b e associated with the case for a body rapidly penetrating 
the atmosphere, whereas the high LID vehicle glides down more slowly 
through the atmosphere. The more rapid penetration by the low LID 

.vehicle would give h!gher heating rates than the case of the high LID. vThe 
high .L/D vehicle will have a longer period of heating and the attendant 
longer heat soak. J'he high .LI D vehicle appears to be the best approach 

,_Jp_r obtaining latera 1 or cross range. V. 

2. LeRC and LaRC SPACE STA TION ORIENTATION: At the invitation of 
Mr. Henry Slone, LeRC, and Mr. Paul Hill, LaRC, we visited these two 

'---- '-
centers to receive extensive briefings on their capabilities and activities 
relating to Space Station efforts and the status of technology and hardware 
developme;}ts. At LeRC, !light-type hardware of a Brayton Cycle Reactor 
power plant .was shown. This hardware was d_~yeloped for an advanced MOL_ 
(20 KW) and has undergone considerable testing. A flight-type mockup was 

-C;;:-v;;ilable. A systems test, except for the reactor, J \vas just started .in 
their 1:!.~gh, fabulous new chamber at Plumbrook. In discussions with Dr. 
Lubarsky and Dr. Silverstein, fu~! support and assistance was promised 
for ~p~_c_e Station and Space Base nuclear power development.. Several MSC 
personnel were also on this trip to LeRC .. 
-M~: Hill had arranged an _e::.~ceedingly interesting all-day of LaRC._ In 19 
separate briefings, practically all activities directly related to the Space 
Station were brought to the attention of the visiting group. Personnel from 
Headquarters, MSC, and some North American people were present. Much 

-~{their advanced work appears directly applicable to our efforts. V 
3. WORKING MEETINGS WITH SPACE STATION CONTRACTOR (MDAC): 

We are e~pel:iencing great difficulties in establishing working meetings with 
~DA.C .~nd our SE&I people due to the t!ayel money situation., We have -
...... c_aJLc~lled several planned working ses sions and apparently will not be able 

~ to arrange for technical splinter sessions prior to the next Monthly Review 
Meeting as we had envisioned. The next meeting is on the West Coast on 
11-5" 6-69. V 
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//:J)~~.; 
No subm.is sion this week. 
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NOTES 10/20/69 MOORE ..... 'D11LL 
7.;-" ? I L..v . 

T. ' NRL ATM TV CAMERA: The flight mode l of the television camera for the NRL XUV 
ATM experiment was completed last week and shipped to Ball Brothers Research 
Corporation. Th is camera subsystem was designed and fabricated inhouse MSFC. 
ATM Principal Investigators using TV cameras in their experiments are being furnished 
this equipment GFE in order to reduce costs and standardize the ATM TV hardware. \. 

2. NRL EXPERIMENT FI LM: Combined environmental tests of t--iRL A TM fi 1m strip 
in its holders were completed at MSFC last week. This test support was requesred by 
NRL to determine if any adverse effects would occur because of the 1800 change in 
orientation of the film at launch (a change required by the Dry vVorkshop launch 
configuration). No fai I ures were apparent from the tests; however I a more detai led 
inspection will be performed by NRL. ~ 

3. ATM H-ALPHA TELESCOPE FILM CAMERA: Acceptance tests wer,; satisfactorily 
completed at Perkin Elmer on the qualification 1Y.0dei of the ATM H-alpha tel escope 
film camera. This camera is an MSFC inhouse product. Plans and procedures are 
being developed for qualification tests of the entire telescope including the filr.. camera. 
These_t~_s_!s 9re t_o begin in early December. v---

4. ERGOMETER ELECTRONICS: The breadboard electronics for all three modes of the 
... Ergometer experiment in the Dry Workshop have been c9mpleted and were delivered 

to MSC last week. v--

5. FUEL CELL TECHNOLOGY: Personnel of our Electrical Division met last week 
with MSC personnel to,~s_!:91)ffSJi a coordinated fuel cell development effort.,directed 
towards the space shuttle power- requirements. A joint contract work statement and 
a joint RTOP were prepared to r~flect the tot~1 coordination of this technology tas~ . 
Both MSFC and MSC will make major contributions to the R&D program. A meeting 
is scheduled this week with Mr. Wedan of ERC to review all technology planning for 
the shuttle. All interested Centers will participate in Washington. V-
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Neutral Buoyancy Simulator: Reference my Notes 9-29-69.* Concerning 
your query on patient's condition, Mr_. Ylippo, the diver, is showing ~ 

_some improvement. It is, however, minor toward his total recovery 
which will take some time. His condition was complicated considerably 
by the 'period of time (some~ix hours) occurring between discovery of his - -- .. - -
sympt~~s and beginning of the decompression cycles in the hyperbaric 
chamber. The patient had complete paralysis of the lower body as a result 
of spinal cord lesion at wais-t level from too rapid decompression while 

__ dAving. , During thejirs~ cycle in our -chamber some minfmal improveme'n! 
occurred. No improvement occurred in the last two treatments and doctors 
jil-atte ndan"Ce -decided to stop the chamber treatments. The patient was then 
moved to a local hospital. Since that time, he has shown some recovery .. . ~ . 

of sensory perception in his limbs but very little motor improvement. - . . 
Because his recovery will be very slow, the extent to which he overcomes 
,his paralysi.s ' is still uncertain. \..-- - ~.-----. - .. -. -

*Copy attached for DIR and S&E-DIR; 
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1. Apoll~ 12 Mi.ssion and Debriefing Milestones: Per your request at 
the 1-0/15 MCM, the major Apollo 12 mission and post crew recovery 
milestones as referenced to nominal launch' on 11/14/69 at 10:22 a.m. 
CST are as follows: 

: Mission Prof ile Summary 

Event 
Launch 
Lunar Orbit Insertion 
Lunar Landing 
Begin EVA 1 
Begin EVA 2 
LM Liftoff 
Transearth Injection 
Landing 

ebriefing Schedule 

Day from Recovery 
R plus 5 (29 Nov) 

! . Rplus 9 (3 Dec) 

., Date 
14 Nov 
17 Nov 
19 Nov 
19 Nov 
19 Nov 
20 Nov 
21 Nov 
24 Nov 

R plus 17, 18:!; (11 or 12 Dec) 

*tentative date 

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

TirnejC~T) 
Hr:Min (24-Hour Clock) 

10:22 
21 :51 

. 00:45 
05:02 
23:37 
08:27 
14:49 
14.:49 V 

. Event 

Arrive LRL 
Program and Project Debriefing 
Releas e from LRL V 

·z. : DOD Support of Apollo 12: On 10/16/69 DOD reviewed their 
operational readiness for support of the Apollo 12 mission. No spec~al 

__ problems we.re identified. One significant difference from previous 
missions is the . special precaution being takenin. the event of an ~ 
accidentwith the R TG fuel element.. Also, major emphasis is on cut­

-ting the support forces to the bare minimum and still provide required 
support, for example: 

MA-9 
171 

28 

18,000 

Apollo 7 
49 

13 

7,195 

Apollo 12 
55 aircraft 

9 ships 

6, 928 pers onnel 

Of special interest to MSFC is that DOD will fly TLI data dir-ectly back 
to Huntsville. This will enable us to have all critical data within 48 
hours after liftoff. V/~-

• 
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AEC SNPO VISIT TO MICHOUD: At the request of the AEC Space 
Nuclear Propulsion Office, Cleveland (SNPO-C) on Tuesday, 
October 14, 1969, representatives of SNPO-C, North American 
Aviation, Lockheea:;Aeroj etGe~~;~i;'-McDonn~ll Dougla;-,"_-a<:com-
panie'd--byMr-~ Ar"t Daly, PM-DIR, visited Michoud and were briefed .. -----_ ... _-_.. ., 

on MAF facilities and potential capabilities to support the NER VA 
accept"ance··-testing.- . After th~ briefing the group was given a tour "' 
~- ... -.. --.... .... ""-- ... ~ .... -.,,#~"'----- -.- ... 
of the facility. V 
VISIT OF VICE PRESIDENT AGNEW TO NEW ORLEANS: Accord-
ing to Mr. Gerald Gallinghouse, a local attorney in charge of arrange­
ments for the Vice Presidentls visit to New Orleans, a Leadership 
Conference is scheduled for 10:00 AM, Monday, October 20, 1969. 
The local civic group sponsoring this visit has submitted the topics 

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

of "Michoud, Slidell, and MTF" to the Agnew staff for discussion at 
this ~onference. Mr. Gallinghouse has -informed us that the Secret J ... ---... - -~ --.. ' _., . 
Service has limited this group to 100 civic leaders and attendance 
will be strictly by invitation'. \/ 

HOUSE OVERSIGHT COMMITTEE STAFF VISIT TO MICHOUD: 
Mr. James E. Wilson and Mr. H. A. Gould, members of the House 
Subcommittee on NASA Oversight, will visit Michoud on Tuesday, 
October 21, 1969. In conjunction with their s.tu~y_o(lI~uture Manned 

A£.ace Flight Effort and Launch Vehicle Rate, II Boeing and Chrysler 
•. --.-______ ..... 0' _ _ _. _ .. • 

have been requested to brief this group on varying levels of effort 
as they affect current and future programs of respective contractoV/' 
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ASTRONOMY MISSIONS BOARD MEETING 10/17: In the first part of the meet-
ing, the STG Report and the situation of the space sciences were discussed. 
Dr. Naugle noted three new starts for 1971 in his ~E.e§.: the HEA9;, .the ~aviga­
tion and Traffic Coni-;oCS~t~ilit~ -'Proj~"c-t ' (i:;' ''~~o-peration withEuropean nations); ----and the Earth Resources Technology Satellite,Project ,(E13..J'S). Scientists inside 
and out~ide NASA were reported concerned and disappointed ~bo-;:;.t "-the_ ~~:'N level 

(;{ scientific activities in the propo;-ed 1971 program. Dr. Goldberg noted that 
----~-.. -. 
the STG report did not r 'eflect the recommendations to NASA which the AMB had , 
worked out with considerable effort and great care during past mon:ths - (except 
tii-~ HEAO Project), and he q~_~~_!.ioned the effectivent::ss and even the utility of_ 
t~~ __ AM,1? ,as. ~_ell as tha~ of the Lunar and Planetary Mis sions Board. _ He ex-- .--- ---
,£!e,ssed the hope that M§.F~J~~i,?_.~.9ope~Cl:q~~_ !Yi!Q,S;S.FY, rp.~y be able to help 
f19se the gap between manned and unmanned space sciences, . and he asked ' 
whether MSFC is really serious about working with GSFC to make the OAO 

~-.-. ---- •.. , 

Follow-on Progr:am and the shuttle project convergt:: (~ted tgatJ.h.i..§..l.lL9Jll:,. 

~~}!l!.~~~~' ./" .' 

In the second part of the meeting, Phil Culbertson gave a brief technical 
description of the Dry Workshop d;Slgn- and' launch scheme. The DWS No. 2 
is-'s~heduled for ' January 1974. Dr. Mueller then joined the AMB -for about one 

~~!:..-aJld, g~_y~ ap;~~e~tation o~ the " st'~).1~ 'ATM '"on-DW~~-2~-· He "d~'~ "~;ib~d '~ith-
,~ery ,broad and fundamental statements the importance of "stellar: ~space astron­
omy, the advantages of the DWS for stellar astronomy, and the p',re£,eI:~nce ,9f 

~1!~r_,9v~-, solar astr'o-no'my. The stellar AT,M telescope will "have a 72" 
mirror, 385" focal length, better than O. 1 arc seconds r 'esoiution, 'and it will 

l \ :~o~~'r the range from l"O?O to 10,000 R. ~~~tlglJer_,~~ke<:l_"t~~ ~~~~::t:.~\.:..f§! '. 
f \ < gUldaE:,~,~ .::~s to whether thIS system should be studied further. V ' 

\ \ 

-- .... -~-

There were ,numerous questions from the Board regarding reasons for swit<;:h­
ing from the so~~-;-' s-t-e'ila-r ATM-B;.~cost and schedule of a stellar instru-

~-ment;-te'ch:rlicaYdet"ails ~f the- system; and trade-off between stellar and solar 

ATM. However, ~_9-_i:.~c.us~ion of these subjects did _ll9.tdevelop . . Dr. Mueller 
stated that .M§X9_!.~ .. ~ ,!u4yi~g_~~L!!:?:es e points in great depth, and that a report 
will be completed in six months. Dr. Goldberg requeste'd 'that the study of 
the E..9J.~.:r" ATM-B, which had been recommended by the AMB and by OSSA, 

, should be c.9.~tinu~d as a paralle~ st~dy" to "the sfellar ATM~B, . The AMB should 
then .c;:ompare and judge both systems for their scientific value, their ability to 
provide results, their cost effectivenes s, their, time schedul~s: and their 
~~sirability in view of other astronomy projects. 

I would like to discuss this subject with you in more detail at your earliest 

<,convenience . .... 'V"/ 

Ed Buckbee
Translation
!! [used by Dr. vB two times on notes regarding stellar ATM telescope mirror and statement by Dr. Mueller that MSFC was studying all these points in depth.]

Ed Buckbee
Translation
Discussion was held already. BH 10/30
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~- -- :? /<o/';?/ . . 
" S··IC-12 - Static firing , tentatively rescheduled from 10/2'1/69 to 
10/28 /69 b ; c ausc of the ' threat of Hurricane "'Laurie ," has now been 
definitely scheduled for 10/29/69. A problen'1 with the fue1lo a ding 
probe circu-it, \vhich showed up during propellant load t est as 

intennittent fuel leve l indic ation, has reoccurred and will have to 
be r~solved or dispo s itione d prior to static firing. A thorough check 
of the circuit is now being conducte d. V 

S-II·· 9 .. Stage is in the ve rtical pos ition in the S - II Stage Che ckout 
-. - andStOrage Building awaiting siart of final n1.odification pf: riod on 

11/3/69. Rernoval of cnviroU"tTlental enclosure was cOlnplete d on 
10/23/69. Shiplnent to KSC relnains sche duled for...J/_8/70. 

S··IL:..10 .. Ren'loval of static firing instrun1entation and disconnect iroll.'1 
the A- 2 Test Stanel has b een completed. Removal from the i e st stand 
ren'1ains scheduled for H/ 4/ 69 . 

.. 
S··I1-11 - Stage is in the A·· l Test Stand undergoing pre··static checkout. 
Cl:)rog~;;ic proof pressure test h as been rescheduled from 10/29/69 to 
10/31/ (,9 becau 5e of the re scheduling of the sta.tic firing of the S- IC-12 
to )0/29/69 . . Static firing of the S .. l1 .. 11 renlains scheduled fOI~ 1l/!?/_69. 1/" 

. ~ -- - -- ~ . r 

HUTricane "Laurie" - On 10/19/69, this hurl'icanc becan'1e a sufficient ----------
threat to MTF to warran.t the im.plen"lentation of certain emergency pla.ns. 
At 2:00 p. m., on this date, the site was pla.ced in "Condition 411 status , 

. .....- - . 

"\:,1th the result th~'lt all site tenants received nJtificat:i.o~1. of the inlpencling 
threat and began lltie down" operations in preparation {Ole hlGh winds. 
On 10/20/69, at approximately 5:10 p. m., the threat to MTF having 
increased, the site was placed in "Condition 3. II This set in motion 
sevenll actions fOT the protection of MTF facilities against the storm, 
such as the movement and securing of barges. By mid-clay on 10/21/69, 
the storm had begun to veer a\,vay fron1. 11TF, and the emergency status 
of the site was changed back to "Condition 4. II By 5:45 p. m., the sar.n.e 
date, the "all clear" was alll1ou.nccd. All MTF tenants except Boeing 
required their ell.1.ployees to work regular hours on the ~vork 9.Cl.ys 
dudng which emergency conditions existed. Boeing pel'sonnel, except 
emergency cre\vs, were excused fronl work on 10/21/69. v~ 

Throughout the pel'iod of the Hurricane Lauric's presence near 11TF, 
improved emergency plans which v/ere de veloped {oliowing Hurricane 
CmnHle were being readied f6r use to b ette r cope with conditions 
resulting fl'OlTI such a storm. v / 
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EXPERH,,1ENT M509, ASTRONA UT NfA NEUVERING EQUIP1-v1ENT: - - -_._-
The Prelirrlinary Design Review (PDR) for this experiment is scheduled 
to b~ coridi.lcted at l\~ar(:in/Denver on Octobel' 27 through OcLober 30. A 
crew review of the niockup will be held the first day, the docunlcntation 
review on the second and third day, and the board review OD Contractor 
(MMC) prograrn status the fourth day. The Astrionics Lab., Quality 
Lab., and Progranl Office at l!SFC ·will be represented at the PDR. v---

SECOND WO~KSI-iOP AD HOC GHOUP: The third Ineeting of the Ad 
lioc groups will be held at KSC on Cctober 27 and -28. The purpose is 
to define study plans and mission definition activities leading to a 
Phase B study in FY '71. Various MSFC elernenls will be represeDted. V 

STATUS OF AS&E SOUNDING HOCKET FLIGHT: The Aerobee rocket 
ca 1'1' ying th e AS & E p2. Y load wa sins ta lled in the la unch lowe r a l \Vhi te 
Sands and began a~flare _~\'atch on Cctobe :r 22. The roc"k::et is being held -- .... -' . ~. .. -, '. ~. 

at 1'-2 minutes in the countdown sequence and will be l aunched when a 
flare occurs. \"..--. 

BABITA BILITY SUPPORT SYSTE:tvJ CREvV OUAR TERS: The l-Ia bil-

ability Support Systeln (I-ISS) Crew Quarters arrangem.ent reevaluation, 
previously scheduled for Cctober 30, 1969, has been rescheduled for 
Novernber 13, 1969. The rationale for this delay is to await the possi-
ble i"nlpacts resulting frorn the October 27, 1969 review \vith Mr. ·Schneider, 
of the proposed 'Nard Room. chaDge. V 

ATM. CONTHOL & ~HSPLA Y (C &D) INSTA LLATION: On Monday, 
October 20, Martin-Madetta personnel visited NISFC to present their 
recornrnenda tions on where to locate the A T1\1 C&D panel in the MDA. 

'--- -.-_._. __ • _. _ . '"F ,~, ... - ' - • ,. 

The configura tion suggested was a forward facing panel utilizing .a 
colurnn stool hetween the A TM C&D panel and t~e existing C&D p(3.nel _ 
located in the Structural Transition Section (STS)·of the Airlock :Moclule. 
:tv1SC is considering establishing a finn requirernent to position the 
astronaut at the C&D p""nel to face in the aft direction so that he could 
simultaneously observe the STS C8.::D panel wl1ile n1.anning the AT'M 
C&D panel in the UDA. I.!:e total problen1 of orientation and crew . 

. .!..~~ . t_raints nlust be looked at by all parties affccte.c1. \Y~ _~~'il:~ ~_,r: :~nge 
a IYleeting in the very near future on this subjecl,,,./ - . 

......... . , .. - ._.- '- - -
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BOB REVIEW OF NASA BUDGET - We have bee n informed by MSF that the 
BOB examiners a re scheduled to review the FY 71 NASA Budget with BOB 
management on November 3 _ .. A B9B ma~k for the 'FY 71 Budget is expecte~ 
about mid-November. V 

""----... - -.-~- -. .- -
TRAVEL FUNDS - Travel per diem was increased from $16 to $25 by , T 

Congre ssional action la'sf week i but the President has not yet signed the ... --- .'-- --.- ~ ... -~.- .. . . 
bill. Assuming that the President approves the bill , the increa se in our 
travel costs for the balance of FY 1970 will be approximate ly $280 / 000. 
Whethe r we will have to ,absorb this increase within our already tight 
travel money has not been determine d. v-

ASSIGNMENT OF AIR FORCE MOL OFFICERS TO NASA - Keith Wible has 
informed us that the NASA request to the Air Force for assignment of MOL, 

; .... , . __ .~ __ • - _. -. .__ --_._ ,-_. I -.- ... - ~ ~.- ... ~. _.. ,. 

officers to NASA has been turned down by the Air Force. The NASA reque st 
-inctud'ed '42 officers for -MSFC fo-r AAP. ' On the ' sa'me dYay we receive d a . 
\. • ,. ____ • __ - I 

letter from General Smart requesting us to ~ubmit any requirements for . 
military personnel in medical and associated life support and life sciences ' 
areas. General Smart is developing total NASA requirements for military -
"personnel and will pres ent these to the Department of Defense , for possible 
~ rea;signment of officers that may be available from any of the anned services. '/ 

MATHEWS MANPOWER ASSESSMENT - Center assessments of manpower were 
reviewed with Mr. Mathews October 17 I 1969, by Dr. Rees and Dr. Lucas. 
Significant points contained in the M SC. data are: 

1. ' ' .. MSC indicated in FY 74 about 5600 people (1600 civil service and 4000
0 

support contractors) will be available and adequate for their preferred 
-ii'st-of projects ba sed on the STG Option II. This is about half of the ir 
tota1~direct manpow~r level ' projected for Fy ' 74 _ As you re;aif: this is 
a~b~,)Utthe same ratio we (MSFC) had projected in our data_, Iy~ 

2. MSC' s preferred projects include: (1) Space Shuttle Orbiter, (2) Space 
--station, (3) Lunar Orbit Station, (4) Lunar Surface Basel (5) Space Tug 
except for the Cargo Module, (6) ;Lunar Flying Unit and (7) Planetary _' 
Exploration Vehicles except for the Nuclear Shuttle. ' Both MSC and MSFC 
included the Space Station and Space Tug in their list of preferred project 
responsih~lities - V"'~ 
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, E~':ng ine - The Jast F-l production engine, F-6098, was 

delivered to the GoVel'l1rnent on October 21, 1969. ~oc~etdyr~: 

is still occupied with the refu~'bisbrnent of dan1.agec1 S-lC-ll 

, -,:ng~r: ~ s. \vhich will extend through FY - 70. V --

Thc"F-l engine for display at th e \Vorlcl Exposit:ion in Osak<-} is 
ready for shipn1.cnt a nd is awai ti ng fi nal tran spar ta tion ins truc Lions 

' fl::orn the U. S. InfoT111 a 1.ion Agen.cy. ~, pproxi1.11.at~ly $5000 d~ lnage 
was incurred by eng ine and GSE hardware during the recent 
shlp ;-neI1t of all F-l ~ngine to the Paris Air Shovv. Special efforts 

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

are underwa y to assure a ,dequate tec~nician coverage dU~'ing 
handling of the Osaka bound engine in order to 'prevent da n1age 
during this shiprncnt. V ........ ·-
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1. BIGH ENERGY ASTRONOMY OBSERVATORY (HEAO): Mr. Dailey of 
my Office and Dr. 11cDonald of GSFC made a presentation on BEAO to the 
Ad Hoc Committee on Cosmic Ray Research. This is an advisory planning 
~t-ohimittee f~rmed initially under OSSA auspi~es and includes participation 
by NASA and by various individuals in the scientific comn~unity. 

Dr. Luis Alvarez is the most prestigious person on the Committee. 
Apparently a rift is developing between Dr. Alvarez' group and other 
members of the Committee., The major difference of opinion concerns 
the relative merits of Dr. McDonald's ionization calorimeter and the ,type 
of cosmic ray eA'Peri~nent being recommended by Dr. Alvarez which requires 

<'a superconducting n~agnet for particle analys is. p ,r. ~lvar ez" experiment is 
the more powerful from. a scientific standpoint, but it is certainly ~lore. 

-- complex. Dr. Alvarez also expresses criticisms which are directed at 
'OSSA, th'e OSSA experiment selection p~ocess, the "scientific cliques" 'which 
influence OSSA thinking, etc. He may not be directly challenging the BEAO 
program, but he realizes that his experiment is not compatible with a spinning 
spacecraft and the early flight "date of the BEAO-A mission. (In the Committee 
me'eting th'ere was perha.ps a tendency to use the terlT1S "cosmic ray physics 
experiments" and BEAO synonyrnously. We should not lose sight of the fact 
that the cosm.ic ray phys~cs experiment is only one of .several exper.im~nts , 

.~being considered for BE~O .and that the primary purpose of BEAO is for 
X-ra-y ~ri-d gamrna ray astronomy.) We have been planning Dr. Alvarez' 
experiment (or laboratory) as a key payload in our Space Station/Space 
Base and have been also considering a precursor Alvarez experiment (not 
yet defined) ,for SWS II. I understand that Dr. Alvarez will receive (or has . 
received) ,I. 4M of FY -70 Space Station experiment definition £\,.lriding. 

Dr. Alvarez had planned a trip to MSFC in November to 'discuss ' his 
\.. -

experiment program, the Space Station, SWS II, etc., but pe in.formed M~ • 
.Dailey that he has decided against a visit to MSFC in the immediate future. 
':He sa'ys he ml.:tst now see Dr. Paine .. ' I am very disturbed about this matter, 
but n~y information is limited at present. Dr. Paine certainly does not need 
another Nobel Laureate lion his back" at the present time. I hope that either 
J~u or Dr. Stuhlinger can persuade Dr. Alvarez to recons~de~ ' and to visit -
MSFC. Dr. Mueller is very anxious that we establish and maintain an ~ 

'- 'ainic~b'l~ relationship with Dr. Alvarez. 1/ - . : 
2: ASTRONOMY MISSIONS BOARD RECOMMENDATIONS: As a result 
of Dr. Mueller's recent presentation to the Astronomy Missions Board, 
MSFC will be asked in the very near future to accOlTIplish a 6-month 
in-house study effort to further define both the Solar and Stellar ATM-B 

.. ~1ternatives for the SWS 'II n"1ission. _ This effort should be scoped to analyze 
subsystems, configuration, operating modes, crew interface and costs. 

Also, the AMB will request a third study be accomplished which involves 
development of a module concept to accommodate OAO's along the lines of 
our recent conversations with Joe Purcell of GSFC. \ '/ 

I ... • 



NO':l'ES ~0/27/69 GFISGLEn 13 
Jl~o) ~? 1O/2-~ 

1. !0§FH OO:EJ?LER VF.LOCI'I'Y SYS'I'DI: NJ\SA Head~uarters personnel ( Deputy Associate 
Administrator Charles ld. Harper, OA..T{T/RD-A, et al .) have requested a revieltl of 
the Laser Dopple r proe:rams here at HSFC on Novemher 6, prinarily of the ('le ar 
air turbulence and aircraft trailing vortices detection systems reported to you 
last ,,~eek (WTES 10/20/69 GEIS:-:LEn, attached) . It is expected ths.t Laneley 
Research Center ,.,ill provide an aircraft for transportation and for c ooperc.ti ve 
fly-bys at the trailinr; vortex testing site D.t RSA airstrip . He have arranCed /' 
",ith Mr. Foster to {dve you a 30 minute presentation on these studies on Oct. 31. V 
2. SPACE SHUTrrTE IiHlOUSE EFFORTS : The various organizations within the laboratory 
participatine in the inhouse design effort on the_Space Shuttle have mustered 
their c·apabili ties and , organized for action. Tasks defininG the required "rork. 
and manpower level associated with the s})ccific work have been established, to 
be SUbmitted along vi th other laboratories ' require rr.ents to obtain the anticipated 
support from the Boeing Cor;]pany . Mr. Heinz Struck of the Aeropllysics Division 
has arrived at a prelimina.ry confic;uration that will serve as a startine; point. 
AERO and ASTI·; have beeun ",ork on .confi Guration definition in the area. of the ene;ines .,~ 
3. SPACE srrft-'rrO J'T PHASE B COIT'l'RAC'rOII SUPPOrT : After revi e~dne our neec'ls in 
the l aunch v~=hlcle area of the subject f;tudi"es , PH has agreed for us to contract 
with Boeing to the extent of $250K to anaJ.yze up to 8 configurations in areas of 
fli ght mechal'lics, aerodynamics, Heights and mass properties, loads , cont ro] , 
p.nd thern:al and acoustic environments. To expedi tc the vork, "7e have aF:reed 
to perform the request ed flight perfon-:;ance analyses inhouse . Ques tions arising 
from the Boeing and inhouse stUdies pertaining to the S-11 stege yTould he 

ans,.;rered "0.1 North Ar.:erical1 under $lOOK contrac t to Pl·1 ' s S-11 Stare Project Office . V 
l~ . EUROPE}l T PRFSEHTATIOI'rS : 1111' . Jesco von ~uttkamer of lY\.v office presented a 
paper on "Recent Trends in Launch Vehicle Recovery - Pallistic and Liftinc;" P.t 
the AGATID/DFVrR/DGLTI Symposium on Aerodynamic Decelera.tion, Ser>t . 15-] 9 , at 
Braunschvci e:., Germany . The pa:per , given in the Gerr.1an J./l.11 8uaee , was very "Tell 
received; \ -Particularly j.ts discussion of the _genera] concept of the Space 
Shuttle, its Missions and pertinent develoTlr::ent proposals caused considerable 

- interest 'and a li vel:>r dj alogue. Pres!:"· coverage b~T ne"Tspapers m1d -radio netvorks 
"TaS extensive , attesting to the keen interest of the public in In?.tters of space . 
Mr . von Puttkamer had an opnortunitv to visit a nurrLcer of universities a.nd - - ... ~ 

research centers for technical discussions. At the Porz-Ylahn institute of the 
""DEmtsche Forscl1ungs-und Versuchsanst alt fuel' Luft-und Raunfahrt " (DFVLR ) he 
learned from Dr . A. Heyser and his staff that the institute had been invited by 
NASA-HQ through official channe ls toparticirate in the Space Shuttle reveloprr:e~t 

and to come up ,·rith appropriate proposaJs for presentation at t he recent 
Space Shuttle conference at the Smithsonian ' s l'-1useum of Natural Eistory, Oct. 16-17. ' ..... ,,' 
~'o this end, all current Space Shuttle technical reports tad been made available 
to the DFVr.,R "Thich has outstanding nei·! "rind tu..'1nel facilities at Porz-l.,rahn. 
The surprise and excitement at DFVLR over the invita.tion "i£:.8 considerahle , 
their questions nUP",erous, and their chagrin at the lack of sufficient pre:paration 
tine noticearle . Mr . von Puttkamer also f,8.VC a number of PR preroentaticns on 
Apollo 11 and the }\poJlo Pro[;ram ".'ith T:lovies and slides: At I3raunsch~eig (250 
persons), Ham,urg (2000 p .), Gerrr.an Army !·1issile School Eschvreiler ( 500 p .), 
Aachen (500 p.), Porz-Hahn (200 p .), Seefeld/Austria (100 :p .). v:. 

/-i.. 
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1. LASER DOP?LEP. VELOCI'l'Y SYSTEf 1: To determine if our La~er Doppler Veloci ty 
Syst~m ~·oulddete;·F~~;;r~rline: vortices, fl:i.fllt test were performed at 
the RSA airstrip 0;1 Octover 9, 13 and 15. Langley Research Center provided a 
C-47 on Oct. 9, and the MSFC C-117 was used Oct. 13 and 15. Very Hell deve10ped 

-vortices "'ere generated and ",,'ere made visible by llsinr, sn~oke grenades held on 
an alur:linUJlI poJe. 'The Laser Doppler System was directed apprcxinmtely 15 feet 
upwind from the smoke tover and approxir.lately 10 feet closer to the aircraft 
flight path Ulan the tover in order to allow . the Laser to "sec" the vortex 
before the visual o1'serv8.tion. About. 15 !)asses .... rere r.mc1e during which eood 
vortic es "ere produced in the region visil)le to the Laser system. Tentative 
results: In all cases, a velocity distribution vas measured by thc system .... rhich 
on first analysis correlo.tes very well "lith that expected from a vortex. Norrr.a] 
¥lind velod ty and. the spread in llind velocity (turhulence) werc rr.onitored r)e fore 
each aircraft pass. The vortex velocity distrihution "signature " "Tas diff'er­
entie.ted and ee.sily visihle. Approximately six runs \-rere made ",ithout smoke 8no 
similar vortex signatures ,·rere obtained. ' The present SystCI-:! has a ~anual ancul a r 
and 1'8nr,e scenning cP..!)al}ility; autoratic scanninc is being incor:rol'atec. into / 
the system. Further flight tests are planned Oct. 23 and 2) .. , conducted by oui' 'I f 
Aerophysics Division. 

.,/ 

2. SATURN V PERF'OW··!MICE nrc PEASE STUDY: In the subject evp~uc.tion of the 
capr..~fth~s:;:t~~to boo~t--a--r08,OOO-pound payload to translunar injection 
for a baseline J.un8r landinG ITl .. i.ssion, Bocine determinec. ... durin g Part I of the 
study - the maximum payload c apabili ty of the "108K~vehicle at 'I'Ll to be 
104,739 pounds in excess of the Flie:ht Geometry (20 m/s) and Flieht Ferforr.ieLce 
Reserves (20- ). Primary di fferences betveen the ul08K~vehicle nnd the current 
Saturn V (SA-50'n are in the area of engine cutoff ti ming to r.:inimize propelJ.ant 
residuals s and in mission plan. The latter !:loc'li fic ations .... TotLld consist of 
provision of onlJr one 'I'Ll opportunity, and of reductions in t.he reserves , i.e., 
from 3 (J to 2 (J for FPR nnd from 39 m/s to 20 m/s for FGR. He are proposin(! to 
redu~e the FGR even further, to 10 m/stas - one of several additional pos!':ibiJities. 
3. pnOFF.SSIOlffiL PUBT,2:('ATIOTJS : A n[tner entitled "The Characterist ics of Atrws­
pherTc 'l'urbui;~'e'" -a-;-~Relared to "!i~d - Loads on Tall Structures" by Dr. Fictt 1, 
t.1r. Kaufman and Va- . · \oJ. Vaughan of this laboratory has heen accepted for publi­
cation by the AIAA Journal of Spacecraft and Rockets. A sccond paper, 
"Longitudina l end Horizontal Lateral S~ectra of Turbulence in the Atmospheric 
Boundary Layer" by Dr. Fichtl has been accepted by the Journal of Appliec. 
Metc.oroloc;y. The] aboratory is also ,,~ell represented at the Fourth l'lPBJI. Ip.ter­
Center Control S:rstems Conference at NIT, Nov. 4 and 5, where rill'. Steve Winder 
vill present "Steering Laws for Double Gimr--al Control !·~or:.ent Gyros" and 
Mr. John Livingston "rill rsive a. paper entitled "The Developr,cnt and Design of 
Loed ReducinG Flifht Syster::s."Personnel from Astrionics Lahora tory \Til] also 
present tvo papers. 
4. TECEHICAL SHORrr counSES: We a.re stronglY interested in short-course treining . . 
prorrams to be o f1'ered by the Uni versi ty of Tennessee Space Instit ute ce c;innj ne: 

. in .January 1970. On a recent trip to Tune.homa, Dr. rreuber of this laboratory 
accompan ied Hr. Jin Dmrdy, 1'rainin[; Office, and others to discuss the potentia] 
of the University of Tennessee sending fe.culty members to Huntsville to teB.ch 
selected shott courses. Dr. Teuber found the trip both interesting and inforl:"_at i vo. 

d-c... 
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1. Re:ls"IT_~! A l)ltors Inc. relay failee? ina Range Safety Controller on S-IC-8. 
Failure a'nalysis revealed a failure 'at the coil - lead wire juncti0r:. Opening 
addUional relays added to the concern and led to a thermal cycle test of the 
Range Safety Controllers and a set of S-IC relays. , No failures have been 

,. found in the testing 0 Present position is to fly 507 with thermal tested Con­
trollers and other hardware as is. '"..'< 
2. S-IC·-12 Static Firing: The S-IC-12 Static Firing Readiness Review was . . . ---""-

held at MTf on Wed, Oct. 22, 1969. The review confirmed the readj.ness 
of the stage for firing and the competence of the test crew to conduct the 
firing which is now scheduled forVled, Oct. 29. \./'----
3. .Q.-·II Stage GSE Regula tor: During testing of the GN 2 regulator for AS-507 
on Thurs, Oct. 23, the new Vespel seat mgterial failed. As covered in the 
Flight Readiness Revie~, the backup ~ylon s~at ~naieri~l will be used for 
CDDT and launch. An additional test series on nylon r Kel F and Vespel 
seat materials is scheduled for completion today I O<;:t. 27. V · 
4 • . Saturn V Follow- On Procurement: On October 20 I 1969 I NASA Head­
quarters approved the release of RFP's for production contracts for AS-S16 
through AS-S21, contingent on getUl1g parallel proposals for three-per~year 
and two··per-year delivery rates. We anticipate release of all" stage RFP's 
by October 31, 1969, with a requirement for contractor propos als 60 days 
later. \/ 

LRV: 

The LRV Source Evaluation Board is scheduled to make its presentation to 
Dr. Paine today (Mon, Oct 27) for contractor selection and letter contract 
approval.\ ... ",/ 

:;-
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NOTHING OF SIGNIFICfu~CE TO REPORT. 
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1. QUALITY PROGRAM REQUIREMENTS: Representatives of this Laboratory 

~ visited the General Electric Jet Engine facility in Evandale, Ohio, 
to obtain information on the quality program they ~mplo~ 'i~ ' the ma~u­
facture of c?mmercial jet engines. As in the case with Pratt an~ 
Whitney reported in NOTES 9-2-69 GRAU, we found that by comparison 

It- - ; • 

'our space hardware quality requirements are not nearly so demanding 
~as ~many have p~ofessed. I think it is evident nowthaf if we hope to 
obtain the : reusability contemplated for the Space Shuttle, . testing and 
other provisions beyond those which we have been willing to impose in 

• ~ -". ~ •• .l. _ • _._., ___ J 

the past are going to be required. One interesting item picked up 
during the trip is the fact that the new, large jet engine (TF 39) costs 
more than the F-l. We now plan to v'{sit -airfra~e manufact~r'ers to fiild' ~ 

"how they impose qu;lity requirements on the' engine manufacture, and what 
testing they do on the delivered engine. We should have a final report 
with recommendations within the next 30 days. ~~~· 

2. TECHNOLOGY: Dr. F. Thomas Wooten and Dr. George Hayne of the Engi­
neering and Environmental Science Division of the Research Triangle 
Institute, Durham, North Carolina, visited this Laboratory recently 

< seeking ideas and processes adaptable to medical u§e. They were shown 
various non-destructive testing ,equipment, and potential medical appli­

... cations 'were discussed at length. The potential for a .complete, solid 
. state radiographic imaging system weighing less than 30 pounds and of 
_, ~riefcase size was of great interest for ,~luoroscopic and X-ray use in 
military and civilian t"i'eld 'hospitals, as no comparable system is , 
available today. Medical a~plications of ~he. neutron radiographic 
direct viewing television system, nOlV under development by Zenith for 
MSFC, were discussed. This system has a combination of high sensitivity 
and good resolution at low radiation levels in both its X-ray and neutron 
sensing versions. These characteristics cannot be matched by any other 
.presently known equipment and are considered noteworthy accomplishments 
for potential medical application. The eddy current metal proximity 
measuring device has potential for detection of metallic objects buried 
in the human body; particularly for rapid location of the rUCD coil 
birth control device. Mr. Brown, the inventor of this equipment, and 
Dr. Wooten discussed several improvements to the equipment and the rUCD 
coil to increase detection capabilities. ~ 
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Saturn V QlI:,~S.t ,Asc!=_~L~apa?~I_~!y. :, In an attempt to determine feasible ways lo improve 
the Saturn V performance capOGility, a review of direct ascent data, general-ed in 1966, 
has be'en conducted .by CSE. The conclusions which were reached al that time ore: 

1. From a hardwme viewpoint, the present launch vehicle configuration has di~ect 
_ ascent capability. New software would have to be developed to sup'porl the launch vehicle 

. digi taf compul'er for t-h~-'direct ascent mod; however, suffi cient lead ti me exists for thi s 
.development for follow-on vehicles. 

2. A F.?0yload·gain of as much as 6000 pounds can be realized, if no hardware changes 
. are made I depending upon the mission constraints whi ch"clI"e establ ished~ - n1e amoun-rC;( ", 
,-payload gain that can be obtained is depende~t on the constraints which estoblish the launch 

window. lighting conslraints at launch in the abod al'eas in the Atlantic and aj- the lunar 
_ landing site have tended to severely restrict the dural'ion of the daily launch vtindow for the 

dired ascent mode., ~ome re laxation of lhese constrai!1ts may now be 1n,ordeL by IvI.SC and 
MSFC based on experience gai ned duri ng the preceding . Apollo fI ighl·s. }A0nl·hlt-.!.SJUnch..J 
opportunities for the direct ClScent mode occur only during the summer months,. using I'he 
~~~'ser)i' g-roundl:~!.~s-:V;hrch-are , based-on' aT least' thre~-~~'~s'e~~~ti;~' ci;i (y-I~uncr wi ~d;-;;~~of , 

at least 1-1/2 hours durCltion occurring during a given monl·h. In view of the success i"hat" 
has bee"n demonstrated in launching a Soturn V lion time", some revision in these ground-

" -
~ ~ules may also be in order. A reevaluai'ion of t-h<~ constrail]ts and groundrules menl"ioned 

above wi II undoubtedly resul t in a consi cJerabl y improved launch opportunity. 

3. Trans-Lunar Iniection will occur in the Al'lantic in em ol'ea where tracking facilities 
ore not normally avai lable. In general, ground based tracking stations would sl·j 1\ be able 
_to'~bserve the entire boost phose until orbital velocity is achieved. Continuous communica­

tions with the crew may be obtained dUl'ing powered flight through I'he use of Apollo R.ange 
Instrumentation Aircraft. It appears thClt operationol procedures can be incorporat"e d, along 
with optimum ship and aircraft placement I to provide tracking and communications coverase 
which is acceptoble for the conduct of the mission. V 
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1. FOGO V70RKINC C ~{,()OP .MEETING: A ,POGO WOl'kill~ Group Meeting , 
.,::ras held at lvlSE C on Oc:to'uer 16. , Stability <lS::;CSSll'lcnts ",'e re reviewed 
for the AS- 507 (ApoUo ll) vehicle. There '.va::; "t~l:\.( :Lnirnous , \Vo-!?~l~g _g l·.'?~e J 

,agl'eeme.nt ~hat ~~/~D.l.lat( ~ > ,1=>0.00 . stabil~ty, ~shC)ulcl b,e expected dtll~~~~g the 
. f)O\vered flight oJ the S -IC, S-II rll1d S-IVB slaL"csof AS-507, v--' 

\.J ~"""',1 ~ .......... ~ ____ .... . _ 010 

2. LONi\R ROVLl',l G "'\n~ ,:.-:ICLE {LRV): Analyses arC:' cc>ntinuing to define 

pDtentia.l therrnal (;ontrol SChUIYH~ S for the LRV. H"esults from the study 
thus far are (1) 'Ternpt·r::ttllP; in the shade of tbe Lunar Modul.e could 

L'.. oJ 

.easily be as low as -150 0 F. Therefore, fluid lubricated \\'heel-drive 
units rnay not be feasible. (2) Results indicate that relativeli light lu~ar 

, ChLSt coverage can significa.ntly a.ffect radiator pcrfe,;i'rnanc e and 11~~t_s!~~t 
---;,: (:; ;:;; 0 va_i -by b l' uS.h c s", etc ., is not f e a sib J e , '1" her e for e • it iss u g g est e d -­

. l!l~. t rj.diators on tenlpcrature sensitive components be cove red dgring 
- - - .... -- .... '-...- . _~ __ ~.~' ' -. oJ 

'_I ::~\ 81-)cration. Phast' cban!!e n13.tf~rials (SUdl as h(~x<..t.decane) could be 
I • U 

~t;.sed t (') store the heat generated by these cornpon(~nts until tE e -l:-aciiators 
~ . -

a l'C Ullcove red d c.ning idle periods. (3) 'rIle utilization of a pha s e- change 
:".n}aterial (such as lithiurn) in tllt' wl{cel molor casing m;ly be appr"opriatc 

to prevent excessive motor temperature during high load or stall 
conditions. ,,<<",,...-, 

3. SA'l'URN WORKSHOP FLA1'v1lvlABILITY ASPECTS: As a result of 
-------------

con:-:;iJerable joint eli s cn s s ions <LEd COJTlj)<ll."i ::;on of test data., M DAC has 
decided to follow ou l' advice to us c Lhc 1\1S .F C de "eloped II1'v1iC~ltCX ' ! paint 

'. for the \vorkshop inte -riol'. Although the lvlD;\C September prog ress report . 
stated tnat this paint v.;;ls ~c1clcted from th(; progl'arn, they have no\\,' 
deterl11ined that i.t ~s the pr;.tctical material for MDAC to usc ..:. Their 
pri.mary b;}.ckup nl i'l t e l."ial \vilL be Tenon coatE'd foil for the fire r e tardat:lt 
line r. V,;-;:;-tl~{~l~ this is an c:xccll~-nt example of <:tn MSFC/ contractor -_ ... - . 

. m utLW.l re s oiLltion of iL diffic ult flam mabili ty p rob1 e1'11,. 1( " 

'1. OUTGASSING CRITERL\ VOL'\. WORKSHOP Mj\TERIALS: A decision 
llCls beel~ reached, an10lig rnust of tlH~ laboratoriE.'s concerned, on a criteria 
fo r eval'.la ting the outg;l S sing chao ract.e ristic s of mate rials. Thi 5 (; rite ria 

__ .... L_ _l-

s pccifie s tl1a t matl'rials \\ 'hi eh h~-\ ve a specific 5 urface a rea and which are 
;.l specific distance frorn tilL' lint>of-sight \,vith optical surfaces, shall be 
evaluated ~ccording to the JvlSFC 50M02442 spec i fic.atiol1 . We are conducting 
specific tests t.o det e rnline the validity of the surface/area figures quoted. 
/',lso, a specification h <.)::; been prep,-t red to define the procedures required 
to determine the contctr:nination potential of the space simul;ltion chamber 
at 1.vlSC which i::; to be Llscd for the therrnal/vacuurn test of the ATM. V 



NOTES 10-27 -69 Heller 
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1. UAH RESEARCH INSTITUTE: I had discussions with 
Dr. W. Kubitza, Dean of Engineering and Acting Director of the 
Research Institute, and also with Dr. Rush and a new full professor 
in physics, Dr. Castle, who just joined the UAH. The purpose of the 
discussion was to get ~etter acquainted and to explore possibilities 
for further cooperation. We can expect froITl both Kubitza and Castle: 
an increased desire to participate in SSL activities and to bid for tasks 
which presently go to other universities or industry. I am pleased 
with this initiative from the UAH. One of the possibilities we explored 
which looks promising: The UAH wants to hire a Ph. D. civil engineer 
to teach courses. We could offer him contracted experimental 
research work in Dr. Costes 1 soil mechanics lab in SSL. This would 
help us to do vital work in connection with the Lunar Roving Vehicle. 
I hope we can work out the details with the help.,.of Ed Mohlere. V ,....--

---

,/ .'. 

2. MANUFACTURING-IN-SPACE CONFERENCE: I think Mat Siebel's 
'" 

C?-?!~3~n,?e ~~~ an outs tanding sycces s . '('It attracteda-wide-spe-ctru~­
of people from industry (like Dr. Porter of G. E.), universities (like 
Dr. Burkhard, head of the :Physics Department of University of Georgia), 
and from NASA Headquarters. I am glad members of SSL and our 

" ----- -~- -...- ..... .....,..._ ................... ,----" ... --....... --. ....... - ~ .. '~ 
contrac!o_r..~_,_ .. ~\1(2h, . .?ts . the , Uni~er,sity of Alaba~~J~.~~_~.a!_~h_~?.~,!~!~te.' 

--hacra-S-mall, buJ -I think an important; 'cont-ribution to the conference 
..... (5 ~-~a J er·~).· / / . ',.' .... ~ .. ,- .. ~---.--.:-.. " .. ~'.'.~~~ ........ -.-.-¥- .... ,;" ... ..,-~ ... ,,,,,,,·, .. ':"1 

,", ... ".F- P .o ... \( V''' 
3. COOPERATION WITH HEADQUARTERS: Dr. Nash, who is with 

Hermann Kurzweg in OART, _9?'-5~._ re.qu~. sted~ a .. .f-.LA-=p(G~;y ~~!nett t .9. ' 
H~_~~(~}-;C:!..!~E.s ~?.r..,.q1}.~_y~.~!... . . This is a h~gh compliment for Gary and, 
I think, J.?~ ._~_SL because they want him to develop and direct new basic 
programs such as optical cont.3:mination in vacuum chambers and 
crystal growth for manufacturing and other applications. The 
Headquarters people in OART are full of praise for how we approach 
pr'oblems, address ourselves to a real need i~ the space effort, an'd 

- formulate a program which goes in depth. ~ . 
. --_.<.-- ----
4. SCIENTIFIC ENGINEERING DIVISION, SSL-S: Dr. Sieber is 
doing an excellent job as chief of SSL-S. The support provided to our 
scientifi~- people is appreciated by all members of SSL. Dr. Sieber 
is also providing vital links to other Labs of S&E and other offices. 
Considering that Dr. Sieber has only a small division, the P.~?E?gt~~.f0r 

SSL, but also for many others at MSFC, are tremendous.C/' 
~;-.- -, ... - .~.. ~ ~ .~ ... - .. "". 

5. APOLLO 11 RESULTS: Dr. Costes will give a two-hour lecture 
~.~ t on results of his Apollo 11 investigations of the lunar s oil and applica-

tions to the Lunayoving Vehicle s at the Space Science Seminar on 
October 28. V 



NOTES 10-27-69 HOELZER 

J)~V/7 7 
MSFC 'CONFIGURATION MANAGEI'1ENT RENOTE TERMINAL STATUS: 

Progress is continuing toward implementing the remote terminals 
to be tied into the MSFC Configuration Management UNIVAC 1108 
computer data base. Successful transmission of test data has 
been made between the MSFC UNIVAC 1108 and IBM 1050 remote 
terminals located at Seal Beach, California and KSC. Full 
implementation of these remote terminals in a production mode 
is scheduled to occur during' the first quarter of 1970. This 
will allow these remote sites t ,o" input. a1)d ret.rieve .. data ,=fr'onl' --

_r-~~. ,,~~~~ ::_S ?p'f~ ~~~a t i ~n.-.,0,~-n_a,~ e.~e:2!. _? a~~,~ .~ ~~-~ ;~" V '. . . 



NOTES 10/27/69 HUBER 

IA ')/27 
No submission this week. 



NOTES 10/27/69 HUETER 

No subrnission this week. 



.NOTES 10/27/69 JOHNSON 

I r/ :7( 'L? 

"Nothing of significance to report. 



NOTES 10-27-69 ADVANCED PROJECTS (PD) 

'flo ) 2- ; 
1. SPACE STATION MONTHLY CONTRACTOR REVIE\V: The next 

I'k": .. ~, .... . .... .... 

review is schedul e d for 11-6 -69 at Huntington Beach. Due to the 
sho;.ragc of travel ~on~~,-'--~-~' "h~ v~"'~';t " s'~h~d~l'~ d ' ~p~'~ ialized working 
~-.- .. ' ... -" _.. . -
sessions involving large numbers of technical specialists. Task Team 
members and some key S&E and PD people are expected to attend the 
review. Two are~~--Information Manageme;nt and Safety/Long Life 

"'<-;- -.- ,-- .. ,-_ .. ' ---- .'-, ._." .. '. ., -' '" - " ',--. -.. . - , .... 

~ . Subsystem S ,As ?':lrance - - wjl~J)e , treated in detail at this .rev,ic,\V: 
''' Working ses.:,i~~~ are planned here at MSFC during the next few weeks 
--on the .!~p<?v.:ing s\l:9j ect s: ~p'~.c:e . Ba,s e .. dynamic s an9- attit.udecon.trol, 

test phiJos~phy and ~~ng life systems assurCl:nce, man/machine and 
~' .... ---... - .. - .... . ... ,~ .. , - -. ~ - - . - , 

'crew integration, _ environrr.ental control and life support system~, and c------ ... --..... . ' ~- ' .. 
··electrical po\ver application and dist~ibution . . Some of these sessions 

.... will include expe rts from other centers in order to assist MDAC in 
obtaining th'e 'b ~ st info~'mation availal?le within NASA. We have arranged 
for an information exchang~ meeting on 10-28-69. V 
2. FINAL PHASE "B" REVIEW - DUAL MODE ROVING VEHICLE: The 
final review of the current .E.hp. ?.~. fiB':' Dual Mode Roving Vehicle Studie s 
being performed by I}endix and G~-~-~'~;;"~~/i1f be'-c~~d~cted "ci~lYin-g' the"'-.... _ .. _-- . . .... _.""." .. -.. . .... .......... .. 
week of November 3_. at the contractors' plants. Key MSFC organizations 

.... ~.--.. - - ... ---~.-. -.- .. '--[ <"... ~ - ". .' '. -,' • , .... -. ••• • • .... 

as well as the Task Team will be represented. Both contractors expe ct 
to proceed with their final reporting and docun1entation after this review 
and will submit a draft of the documentati.on to us by mid-December. This 
will permit at ieast one NASA iteration prior to receipt of the final reports 
in mid-Febl~;:;Y~~;/"':'''-'''' ....-..... , .. __ .- . ' . ..... , ...-

3. LUNAR TECHNOLOGY AND HARDWARE DEFINITION REVIEW: 
Ben Milwitz]..(.y and others of Headquarters will be here on 10-29,30-69 to 

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

cE~_~.~~w _o~T FY 70 prograD). We hope to obtain approval for FY 70 funding 
and a decision concerning the desirability of extending the Grurnman and 
~endix effort through a preliminary design of a specified configuration to 
enable start of developrr:.ent late next year. ~ 

4. LUNAR DRILL POWER SYSTEM: It appears that a newly developed _. __ . .................. .... __ .. ' ....... ... 

Allis-Chalmers fuel cell system may be directly applicable as a poweE 
. ~~-:y;t·;;; £91' the early lunar', d,riil being 'defined' hy Jim 'Downey's' office. 

-~- ...... , _.... . - ........... _,. - ,,, . . 
The fuel cell produces_ high outpu~ and would use r·e. :?_i.9-u.?-~_ .~r'ygge.~i,~ .s 
from the lunar module. An integrated lunar d~ill development prog~:am 

'--"\vill be discussed with Ben during his visit next week .. v --



NOTES 10/27/69 MOHLERE 

/)~ 1 9 ) 2. '7 
DEVELOPING INSTITUTIONS PROGRAM: We have bee~",}E:f.2,:r:,.r!.lally , 

,, ~d,:.~se,~ by the Qili~e_2L."y',~iY_~L..~2-.!Y_ ,!\ff~_iE~_'2fJh~E,,"i.~},~r~~.~_~ .. ,i~ , •. ~.~~~r;-~~::g 
the De veloping Institutions PrograITl. As one step, they are proposing 

- -th~ ~~~§:"!?l~~1.?:me·n't ';'~f a "littie-i', Su~t~~ing University Prograrl2 ~t, ,several 
of th~ black in(3titution~. . In order to iITlplement such a plan, Marshall 

... ,_ "" _._'~ ••• Co' _."- ......... • . .. ... " ... 

would be asked to allocate $15K to each institution it would wish to 
~ _~-p';:;';;~~r: "' The ,Qffice ,_~f Up.iversity Affairs, in turn, would allocate a . 

• _~I '" ,...!R-?-tching_a.m.o_\,l;I];Lp!,u ~ ~}O_~ in escrow for each institution to provide for 
... ~ step-funding. Very siITlply, this would ITlean thatJor every $15K _ 
~):'Lt;;'~, "" M.~rspall would provide, there would be $45K fr,?ITl Office of ,University" 

JL;I) .~~ ~~aJrs_.: , It, i!!_...!2~.!?~2~?}l}~ ,!o~~,~.! , f~,r;~s , c.a~ i~~~!~v~~ .~;:,L~~i~:'~.~§'KS:_i~or __ .!J:1_i~ 
te.oS;~;l d'1~ __ ~or~b-,L~nd ~ <;l-.yo~r,;, that will result in benefIts far out of proportion to the 

t..V,- --l monies invested. 
1.{11t,< 

V?Jlj 
VCh'.\., tI~l 

1 
\(<<t1\ CrJ oK, 
, , ' ~~'\ -

> ' t ~ 1.,-
DJt& •. t~; 
,,, <1 k f\~~ll 
lll ... " 

\ , .. Ci'-~.~ 
\-.}",o,r 

~t]) 
c.;.u~ 

PRESIDENT SEARCH UAH: After a lapse ,of two 'vY.~eks , or so, active 
~>a!c:h ot pr,es.idept for the, V~i';~rs-i~ty" ~'f ' Alaba~a, Bupt~.yille resumes." 
The caITlpaign has been set back by the illness of Mr. John Caddell who 
is now well on the road to recovery . Th'e - ien>gth-'~f ' ti~~ ~~ired for 
this enct;a~C;;-i~-b~c~~-i~g -amatter'·of serious concern~n~-~' the absence 

~~ ....... "",~~..J<~,J~-.r~ 

of a permanent guiding hand is becoming more and mo re noticeable. 
The interiITl president has just too ITlany diverse duties to attend to to 
give the president's office force and the vigor which it so urgently deITlands. 
D!'. :t!9.-1~.<?y..:~s and I plan another ~eeting yv~tl1 ~pp :ropriate" .. p.9_i3.:rd_pf ,tr1,1_stees 

.... _-- '- .... ~ •• ',' -, . ","~ ,....~, •.. ~ ,-".>-.-_ ~~.' ' •. -" :.;r· r 
representation to indicate our concerns ~ Our ex officio participation is 

~_..... .... ......... , .. " . ....,,,. ' . .. . ~ --.~~ ........ _ " ~ ........ ~. .- '.) .... ~& •• ' ....... ",. • ..... .,. . ..... 'r ••. "~ J>,.;.: .............. ,~. ,..;;a: ~ .. ~. . . - " 

being watched ~~ _a,~ sure that we do not becoITle sus eptible to the char ge of ..... -." . - . ,- .. _. . ._, ~.-.... - . -~. ". '''-',---'''' ,~.~. 

undue governITlent influence . 
. ...... _- ........ ....-... . ,~-.~ . 

Ed Buckbee
Translation
E.M. Please discuss feasibility with Harry Gorman and Dick Cook, and let me know what came out. B



NOTES 10/27/69 MOORE :B It/I , 
. 'jJ'1 -;)2.7 L " , 

1, OPTICAL COMMUNICATION 1:XPERIMENTS PROGRAM: A,proposal for an Optical 
Som.~l!~i .caJiQn Experimentfor th~ ~ TS~G Synchronous Sate II ite~ is now be in,g pr~p~re~r .. ~, 
-iQin tly by MSFC and ERC. pr.~ Randall of MSFC i.s to be the Principal Investigator with 

Dr , _Karp of ERC as Co-Prfncip~1 Investigator, \ The experiment wi II propose a visi ble 
~ - -_. - ._._-'-" -. '. .. ~. . 

laser cqmmunication system which has the objectives of studying at;;;ospheric pro'pagation 
~If~~~!; an.~. ~~te~rrlining ho:", well optical ~~mmunication systems perf~rm i~ the aerospace 
~.~virQQ.~.e!'.t.;vlhe proposal is now being prepared and will be submitted to OSSA by 

November 1, 1969, Th~_,~.T.?:<l.W .es in late_ 19~~. The ,pr.oposed ATS-G experiment . 
would follow a seri es Jf approved high altitude aircraft (U-2) optical communicatiol) 

, e..x'pe~_i~~ nts that are planned to begin at MSFC in' early 1971 ... The aircryft. ~~_~irnents. ,.,--_ 
wi II be conducted between the aircraft at 70, 000 feet and the M6dkin Mountain Optica l 
-Fa·~.Pjty, which houses a 24-inch telesc.ope·with optical communication t~ansceiverY~SFC 
and ERC a re jointly involved in the aircraft tests as well. The aircraft experiments followed 
by the satellite ~xperiments allow for a systematic study of the problems associated with 
optical communications and should give the communication ~ystem. designers th~. Jnfor.m·ation 
needed t_o d.etermine if optical' ~;~mu~·i··c·ation syst~~s best fulfiJ] yarious mission require- ' .~ 

..• ~ents. -~ . .... . .. . 
' -' ·-'-- -'1 V 

2. SPACE SHUTTLE INTEGRATED ELECTRONICS TECHNOLOGY: The OMSF-OSSA 
Space Shuttle Integrated Electronics Technology Planning Commi ttee met "Y;'Washington 

'1cisfweek and consolidated the technology program in this area~ A NASA program of 
- $3.5 million for FY-70 was adopfed. Dr. Tischler designated a new chairman, Mr. Cline 

Frazier of MSc;" . who is to. r.e_~on.:Ir;Ie.nd hO\Al .!he._"pi~· ~~ i~ __ L:. bEL~pIU .. ~etween the vario·CS·- ,-­
centers. - Mr': -Frazier promises to visi t MSFC to o~ tain information o~ ;~r c~pabi I ities / 

~ ~-to-d'o s~me oflhE 'technology work. The magnitude of the FY-70 program is disapp~intin.g 
Ll '\ . to us, especially in the<?rea of,guidance"Ond co~trol h·ardware . The ~Jr~p~down pJatforfll , 

.3 !~~ \ 1· -work which we have been carrying at a low level was~oU,ncluded in the technology 
Ke(:)t:t~- ·, .. pr·ogram . ~!"?u. r suppo:t .may be n~ede~}.o lde.~}i~y~ ..' ,".~?I .. ~ours~s ?.f..fl!n,d~ f?r this importan} 

Q.{J/s d.. r _sh~t:le . effC?rt :V· · . 
~~ "~et.(r"'jj \.:( :~~e:-- ~. SPAC,i S~UTTLE DATA MAi'lAGEMENT(DATA BUS SYSTEM: The dc:..~~ m9nagcrne~t(~~~~ 
(\c.JiV'}! .. 'l I .!?US system (referreJ to as IntegratedElectronlcs for the Space Shuttle) l.E~ ero~9bly. !he }~os.~ 
sv-~r-.f;!.tl signi~~c~~t ~ech.nical area whic.h ,we a.re .concerne.d ~it~ in ~~e Astr.i~nics Laboral·o,ry. We 

c..!5 / ~.?y.@ .. ll k~ to give you~ technical briefing on th IS sublec trJLLappI.~~~1xl'£y"LY1eE.:k1.2..L 
V ""'y'our_S2.!',~~,:.L~~c~_v-Dne aspect which we have been exploring is to define anc;! build a 

, typical data bus breadboard in order to familiarize ourselves with the technical problems 
- 'of such a system. To get the system established quickly! we intend to utilize Saturn type 

.... ·harc:h::{are (e:g., the switch selector, ST-124, telemeJry multiplexer) and with proper inter­
facing equipment, tie these items to the data busY'A computer will also be necessa ry and ' 

-:y inc.e_ th~, Saturn computer is not fast eno~gh, we ' are- ;?pI6ring means of obtaining one of the 
IBM 4rr computers from the cancelled MOL program .. VThe computers are declared surplus . 

- equip-ment but we may have difficulty prying one of them loose from th e Air Force. We 

fe~~eje . 1- '/ ,-h~v~, worked this ;e'quest through the established route, Mr. Belew, fo~obtaining MOL su~-
"V plus equipment. Telephone' discussions with Mr. Kopf at the Pentagon (AF-AD-ACB) 

ti.M ~;il>-· '" > ~uggested that aJ.~.~::r_~t.9"!):'_~OJ:!1..9D.s ~i th adequate justification would be a means 
v,h._ ' ~o ~.E .• 'pJJ: .~::_C?~J_h_e:~c0f!!pyte~~2se..... We are preparing a . letter to the Air Force for 
a '~~ ~ . f h ,v'1 ~t..r~ your signature or t is purpose . 

. t'l(.~A te, (.tir<2.. f.J~ (:':. C.~f ~ltc. ' 
~ 

Ed Buckbee
Translation
B.M. Keep me advised on specific action suggestion. B
[sources of funds for Space Shuttle integrated electronics technology]

Ed Buckbee
Translation
Lee Belew What do you advise? Would require HQ concurrence. B



NOTES 10-27-69 SIEBEL 
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1. Space Proces sing and Manufacturing Meeting: The meeting took place 
on Octobor ?, 1 ~nd 22< No were very happy that you could deliver the 
keynote C1ci ~re~:; s tInd C'h2H YOu vYere al?le to attend several of the papers' 
2l:cd ,~ luncl :~on. Of ::SSG 2.ttend,E'cs i appro~dntote ly 250 callIe from organiz:a­
tions othe r t !lan MSrC. Th8 general roactio n to the 30 papers which were 
presented NuS one of enthusiastll and a great degree of acceptance of this 
new idea of rnanufacturi rig- [r;5 pa'cE)::' , v~'e - w{ll nave printed copies of the~ 

~"procee-dings '~nd will mail them to those interested ~'--. - - ,-
~ ., - ' 

2 . Rus~ian We Iding Experiment in Space: Gor£?n_ Parr-s, head of our 
Welding Branch, made a telephone call to", Dr. Boris Paton, Director" 
Paton Institute I Kiev I Ukraine. Dr. Paton, who is responsible for the,-
~- -- ,.. - -- . 

welding experiments I was friendly but not very communicative. He 
~ _ . ~ ..J 

"'~ '·81.Iggested that we read the October 17 issue of Pravda for the details of 
l.\ - .. ' . ~ ~~ .. _.' .~ .. ~ . r 

nds I1IUoSr 

j" 'I.~!,().I " .... \! 
~, - .... "" rI \ . l r • 'W" oJ" .. 

M,r0 Hfli ! 

Q (((.! for-
i ~Je.n\C>.t~!)-l\,~ 
Prl"\\t '/ \' C 

C Ff(}{~~~ 

f :t. 
1JR~~)fl-~ --_......--_ .. -. ~~ 
" 

his experiments and then write to him for any further information. We are 
having a translation and transcript made of the conversation and of the 
Pravda article and will certainly write to Dr. Paton. If you are interested . 

f~ ....... ~Y" ._. -,. ___ ~~ .. ..;t, - 4':';;'" p-."._ <t.- ._...;;~ .... 

we sha ll be glad to send you oopies of the transcripts and letters. 

3. Neutral Buoyancy Tank: During routine sampling, an ,accelera!~g., 
rate of fungus growth was discovered recently in the Neutral Buoyancy tank. 
An incrffi~ed-concentra'tion of chlorfne,over'~a- few" days· appears to have ------~ -_ .. ~ .- -. -" . -- "" 

_solved the problem •. So far as the cleanliness of the water its elf is 
concerned, no fungi can now be deteci'ecf in -the water and the concentration 
of other orga~is ms is negligibly low. ' A ~ery thorough samplingofs crapings 

-"from--the- walls "and of sections of rubber mats and rubber guards has revealed 
that the I!:lbber parts provide nutrition and shelter for certain organisms 
and therefore should be removed from the tank when not needed. These ,,­
investigations were carried out}>y our microbiologists in cooperation with 
the Medical Center and..Dr. Ahern, Pr0fessor of Microbiology at the Georgia 
State University . Inspection of the tank shows that the walls are s..lightly 
coated with a sort of sediment and that the paint has peeled in a number 

;--of areas. Consequently J after determining that we are able to avoid an 
impact on the AAP test program (we are using this period to update our 
mock -ups) I we are draining the tank I will clean it I repaInt it where needed, 
and refill it so as-to be back in operation by the middle of November . 

. ' - . . 
The tank has now been in operation for approxImate ly 18 months I and really 
needs this kind of ma'intenance. / " , 

Ed Buckbee
Translation
M.S. ! This must be done through NASA Hq. Office for International Affairs (Frutkin) B URGENT
[re communication with Dr. Boris Paton on Russian welding experiment in space]



NOTES 10/27/69 'SPEER 
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I . . 

1,0 yVinclband C6n:n1.unications vVorking Group: This ~.~_£!i-.~~ ~as been 
asked by OTDA to participate (and attended the first m.eeting) in' a: '---' .... --- ' " -. - . . . - ." . 

_§_pecia!.wofJ~fpg gr,?up to ._~~a}.~l?- ~€? use of .CQ¥SAT sa tellitcs as a 
..J2r.!~Ji_Y-" r~_~~y ~ink b~tween all ground stations a 'ncCa cent1·al .:c<?~putinK 

_ facility in th~ U 0 S" Other working group m.em.bers include OMSFt 

MSC; b -SFC, JPL f and COMSAT Corporation. The concept being 
- - - -- .. ,>~ 

studied _would reduce all ground stations essentially to the .~~n.~t~'?!} 

_. 9£ rec~iv.ing a v~hicl~ 4at~ stre~i~ ~n~ r.5_~c:x2.n~L!!..~!~mt .. ih£.9J~gb~§." . .. 
con1....rnunicatio~~ ?at~.11.i~e .. to a c en.ti·al U. So facility, where the data 

--.... _ • .."...., ___ .. ~ ......... v ~'_ .... t ........ \~ .~... _ .... ,,- .• 1')- ...... "oo:''''''''.1"''.~'.:::;.\;...>~ .... ..,. .. '"~~~._ ..... "._ .. _~;k 

would be stripped out, processed, and distributed to data users. 

Thi~-.~o",~~~J2~.,~.~. ~~}!-,.~~:.;~~_~ ~~!2 .. ~~;.~;. ;~.~~~~~~r_2~~ ~?::2~9.~1.L~r ,,~·~~o., C2L 
Intelsat IV ol). .AAP, ~ and would a pply to all NASA ground stations for 

~"""""'.t':'-"'''- .. r .... tot· ... :.,.· .. · ~.~ ~~~.:- --... I ~ d.,..;;,.,\. ... ~ 

.}}1.ar:;?-ed a~l~..-... '-:~~;::~ .. ~,~,,~ .. programs. ~~ ... '._ 

2. AEoUo 12 Operations Review: ",-,-15~~fJ:).?:~lg ~hi.~ __ ~~e~g~l~?::.J?:_=~mis. sioll 
review of Apollo 12 operation on October 21 at MSC .. No specia l --"--''''''''w 
~_ • ..r- ---- -' .... .......... ''".ao--'''-~ .... ~" .. ~A.r -'J" . ......... -it.,. .. ,o.,If""""'--" ........... '_,__ • • ' .... .,.. ..... ,~.~ 

problems were noted, but emphasis item.s included (I) thol'oueh sa:fcty 
review and cautious approach to the planned crew ope:r;tlolls'~N1th' .... 
Surveyor IIi C;n- tl~'e 'ru'~~r-s~~~~f~~~; '~-;;d"" f2-) -th~" MSC~CCB'-d;~i~j~;; to 

-"-stow the 'biaclc-and-\vhite T 'V can1.era in LM. due to interfe:r.encc problern 
'-- with color ' caluera (color can still be re-sto\vcd altel' CDDT Jf int'er':' - '. -

• ___ 4.' .. _ ~ _ ..... __ ......... ~ .... u~~l'\-V'"~ ..... ...-A.A_.;_ - __ """.~~.,..,O'-':"'>_'-"I.~:1-... &.~ .... ___ ....... ".:no...~_....- I*r~"" 

ference problem. so)ved). . Vle presented a brief AS-507 sumrnary • 
• ...... _ ... . -0. 

MSC PAO noted thaty~~~_ss . i~nt~re~t ... ~~cm.s as .~igh on Apoll.o 12 .a? on 
,_~~~.~~.~~, but c~1.te.!e? __ ~<?_l:'".e around. the .. ¥q~_than Cape Kennedy 

this time • V "'''''''' . ' . 

3. Saturn IE I.:::~.lcle Tirne: Reference your question at the AAP 
. Review on 11/23 on Sa turn IB launch turnaround time 0 Current planning, 
based on tIle AS-20S _Scrub /TulTlaround Plan, permits;; r~cycle' \vith}.l1 . 

--a--zO-l10ur 'period afteJ.: ~. i~~nch scrub Q This period includes tin1.e for .. 
- - __ 4 __ • __ • •• , . ... _ .". .~ • 

crew rest and actual work procedures, i. e., cryog0nic draining, drying, 
and catchup activities. The 20 ~ho~ J: turnaround time, which is cOl1siste~~t 
with presently identifiedra-'Lln~h \vindows, conside~s that the p:roblen1. 

,,_'~~~s'ing the scrub can be corrected parallel to the r0cycle operations.' V-



NOTES 19/27/69 STAMY 
fI 

IlJ()) ~/ 

HOUSE OVERSIGHT SUBCOMMITTEE: On Octobex 21 and 22, 
1969, staff In e lnbcrs of thc House Oversight Subcolnnlittee visited 

" Micho';d'-A~~selnbly F "acilitY ·in connec-tion with ·· t·hei;· staff s tudy, , 
··"Futur·c ·M a nneclSpac-e-··t.·ifght Effort and Launch Rate." Presenta­
tions \.vere given by the prime contractor s, The Boeing Compa ny 
and Chrysler Corporation Space Division. A presentation on the 
Mis sis sippi .T.est Facility capability andutili;~'Fi;-;;"-;~;~ -~lso con~ 

,.. _..-- - - '.--.' ...... ~- .... ---... -. . ..... . ". . .-.) ..... 
("._,~"ducted ?-uring the visit at Michoud. V 
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7r-'Ojl ? 
1. ASTRONOMY MISSIONS BOARD: In the Executive SessiQn Qf the 
AMB, fQllQwing the-.?:2en. .. s .~ssiQn. ~n _ '!".hi<;:hpr .. Mueller made his presen-

. ~tat(Qn Qn. 10/17, . ~l~1?e.!..3.._o.L!~~.J~·M~!?~y?~s~.~_ gi.~~~_~QY1?!.~~ a!?.?}·:L~~e J.~~s.~; 
'· bility Qf fQrcing the develQpment Qf a 72", high resQlutiQn stellar telescope 
,.. ..... ,... .~ .... ~ •. VI\.;,,"', • P. '~"".' .. -::;. .~~'." ''','.' "l-.' : .. - ............ ~. t ....... ·." •••. _':..~ ... , •• , _ •. ~ ;..~~ .... ' ..... - ........................ . . , •••• - ..... ,.~. "'. n .. ·~_ ........... &.- ....... _. ... ' • ...... ro .. ... 

: ... ,,:i.~~_"in?t!~~ent~.~~Q::~. ~.Qr a[.l ~.A~~-~,"" .. nighL~n~ .. L91:!,. No. details ef this system 
have becQme knewn to. the Beard as yet. MSFC is expected to. make a six 
menths study ef this preject with eneugh det-;il-tQ-·p~rmit a careful cQm-

~.~~._ , __ • .. , • • .oJ 

parisen between the prQPosed selar ATM-B and this new stellar ATM-B. 
>~ I weuld like to. dis cus s this situatiQn with you at yeur cenvenienc e. V 

. .I-'~-""- - • 

2. AEROSPACE MEETINGS: I had the epPQrtunity to. attend three sig­
nificant meetings recently: the "!~~~rn?:~ienal Werkshep Meeting!' in 
Cleudcreft; the IAF Cengress in Mar del Plata; and the AIAA Annual 

..,.:-."Meeting in Anaheim. - There w·as a .remarkable cQincid~nc_e in_.th.~~~12ha§is 
' on several issues, ameng them the impQrtance ef a very active, aggress-

0;. ... • .••.•. ....- _ _ ....... • ~~ .. ~ .. """ -"",, '!-fI,<~"/~ ... ~.. ..' .~ .• ' • 0( >!t",'<.. •• :,,,!jf >:. ~ .""".r~ '11 ,,,,. 

ive, and imaginative earth reSQurces prQgram; 'the""ii"ec 'essify ef studying 
-" t"lre"\;a"i'ious ·as·p·ecfs·~·orilfe in " a '"spac'e~cap;{lr~"'~ith great care, in:cluding 
" 'such 'factQrs a~ , micreflera, werk prQgrams, and. psychQlQgical ef.f~cts _ 

(simulatiQn in underwater stahen~ ;~ch ~'s ~ektite seems to. be very 
us eful); satisfactiQn abQut .. the pres pect ef. 1ew- cest earth-tQ- Qrbit trans::-

~ . ,'_ ......... ~_. '.'~ • .' ";.:"'''~' ...... ;",~' ... ..... ... • ,1" __ ~ • ...... -:~" .... t:.40_ ...... ~~.;:.:;.'t.~,:}.;J;:...... • • -.... : .................. " ~ •. ;; ......... , ._ ......... 0/ .: .. : ....... ,'~' ....... ,', . , 

...E.,~:t,~;}.Q~~J~h~ltt~.~ti ~~~:_~r~ .,~?Qut the fact tI:~.:!_h_e S.T~. ~ep~irt,··while .... ,. 
emphasizing sI:1!ttle, "space statiQn, and nuclear stage, ~~Y:'~ ';"; . ~.n.~ ... 9.ge~.,. -

t~:n~_st n~!~i_n.g ab~)l:t~ t~e payl.?~~.~.}~a~~_~r~ ts J?e., h :a.D:spQr.te.d ~n t~~ big 
spacelift operatien; and, finally, disapPQintment because the seund .of. the · 
~ ",. _~ ... _. .~..... .... . ." ... ~" .. ~.- ~ .. .,...' _ ... .. ~ .••. - . _ ,_. r _ .. " . ----,.(10) 

space SClences has almQst drepped belew the level Qf perceptien in the 
"new""NA'SA prQgram . .. " ." . _ .. " 

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