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March 19, 1968 

~ In response to your questions~ on my notes of February 5, 1968, 
concerning the inordinately large number of insulation doubler failures 
experienced during the initial cryogenic tanking of the 5-11-4 stage, 
the failures were the result of stressing at temperatures below the 
operational limit of the silicone rubber and adhesive used in the 
doublers. (The configuration of the insulation closeout and doubler ~ 
system is shown in the attached sketch; the doubler bridges the gap ~ 
between adjacent segments of insulation.) Although the nature of the 
doubler failures is evident, the exact combination of events leading 
to the low temperatures, high stresses, and resultant failures is not 
known since the configuration and conditions of test experienced on 
8-11-4 represented a considerable departure from 5-11-1 through -3. 
Tne following unique combination of conditions contributed to the 
doubler failures: 

a. The li~htweight (thin wall) construction of 5-11-4 resulted I 
in stresses on the insulation about 20 percent greater than had been ~ 

experienc~d on 5-11-1 through -3. 

b. Effective on 8-11-4, the gap between adjacent insulation 
segments was increased from 1/16 to 1/8 in. This change results in 
less support ~6r the doubler and slightly lower temperatures. 

c. The helium purge manifold configuration on 5-11-4 (to preclude 
over-pressurization of the insulation after lift-off) was different than 
tested on earlier stages; this, also, could have lowered doubler 
temperatures a few degrees. 

d. Manufacturing discrepancies, such as excessively thick bond 
lines, would impair the efficiency of the bond joint. 

To preclude a reoccurrence of the doubler failures, it was 
recommended to NR that the doublers be changed on 5-11-4 through -7 
(5-11-8 and subsequent stages have spray foam insulation) to nylon 
fabric reinforced polyurethane resin doublers. T~is doubler -1ad been 
utilized in the extremely cold areas, such as under the systems tunnel 
and feed line fairings, on all stages with excellent success. Further­
more, laboratory tests on the replacement doubler indicate a much lower 
service temperature than the silicone rubber doublers. To further 
verify the replacement doubler design, some of the rubber doublers 
will be replaced prior to the cryogenic proof test on 8-11-4. Based 
on the experience with the nylon reinforced polyurethane resin doublers, 
we do not anticipate diffic~ties.~ 



After analysis of the factors contributing to the silicone rubber 
doubler failures on S-II-4, the potential problems with the same type 
rubber doublers on S-11-2 and -3 are judged to be less severe; 
nevertheless, thorough contingency plans have been developed for use 
at KSC. A quick repair technique for the rubber doublers, utilizing 
the same nylon reinforcement but a silicone resin which cures rapidly 
at room temperature, was proved adequate on the S-II-4 acceptance firing. 
It is, thus, anticipated that rubber doubler failures, should they be 
~~countered during CDDT, can be paired without impacting the scheduled 
~ime between CDDT and launch; urtherrnore, based upon the S-11-4 
experience, the rubber doubler failures, should they occur, would not 
constrain launch. 
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E.D. GEISSLER I l\ ~ 
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Dr. von Braun, DIR TO ________________________________ _ 
March 12, 1968 

Dear Wernher: 

The attached note is in response to your comments 
on item 3, Notes 2/5/68 Geissler, "Plume Impingement: 
on AAP Vehicles" (copy attached). A rather detailed 
re sponse was required, therefore, I am sending this 
to you separately, rather than in our "Weekly Notes. " 

cc: 
R-DIR, Mr. Weidner 
R-DIR, Mr. Cook 
R-AERO-A, Mr. Dahm 

E. D. Geis sler 



Plume Impingement on AAP Vehicles: 

We appreciate your interest in this control jet/space vehicle inter­
ference problem (Note Geissler 2/5/68). While we presently estimate jet 
plumes with an engineering method developed by Lockheed/Huntsville, which 
very ably supports us in this area, we are trying to progress in 
essentially three directions: 

1. More rigorous ftnalytical solutions of the transition of jet 
plumes from continuum flow to free molecule flow. 

2. Development and/or acquisition of a suitable probe to 
investigate experimentally jet plumes in our own facilities. 

3. Acquisition of a suitable balance system to measure jet 
interference forces on our space station configurations in 
wind tunnel fashion, and development of an in-house test 
capability. 

On Point # 1 we are in contact with a capable group at GE, and are 
trying to fund a proposed program. On Point # 2 we attempt- to obtain an 
electron beam probe for probing the low density parts of our plumes (sup-

_plemented by a laser beam probe for the high density parts, that is also 
needed for the radiative base heating problem). We aim initially at test­
ing in our low density chamber, where C02 is our working medium; we want 
in the end a probing capability in our Impulse Base Flow Facility (IBFF), 
where we can simulate exhaust temperature and composition. Point # 3 con­
cerns directly the interference forces and moments on the ATM, etc. 
Analytical approaches are tedious, since the jet plumes are inhomogeneous 
and the space station configurations are complex; accuracy is questionable. 
We plan to place models of our stations into our vacuum chamber (= Low 
Density Wind Tunnel), simulate control jets with scaled, separate nozzles, 
and measure interference forces and moments directly. We can probably 
take liberties with the similarity parameters except geometry, without 
undue degradation of engineering-type results. Systematic experiments 
should teach us how far we can go. We may be able to design and produce 
the balance system in-house. A logical future step will be to develop a 
similar capability for the IBFF. 

Our pacing item is funding. About $250K are required for the program 
sketched above. Since the ideas are relatively new, they make their debut 
only in the Fy-69 budget, and ~xcept for about $20K of tooling funds our 
only immediate hope i~ year-end leftovers. Funding of research work is 
made ~specially difficult by present program policies. Our low fabrication 
allotment makes it hard to obtain larger equipment. Manpower tends also to 
become critical. Our trend of increased experimental non-routine work 
in-house collides with the shrinking trend of our technician strength, 
caused directly or indirectly by RIF, and our plans will burden our few 
instrumentation engineers to the limit. One silver lining: A post­
doctoral fellow from T. H. Aachen, Germany, is scheduled to join us this 
summer, and will most likely work in the area of Point 2 above. 



We appreciate your pointer concerning Dr. Hermann. His institute 
may fit in atyoint 1 above, though we are not aware of any specific 
~qpability or past work in this direction. We will explore; funding will 
be a problem. Our past work contact with the Research Institute has been 
much l e ss than ~sirable, due to causes on both sides, as I presume. Our 
research funding uncertainties put a strong damper on our aggressiveness. 
The Research Institute is not aggressive at all. 
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NOTES 2/5/68 
'/£cjl::. 

GEISSLER 
1. AAP Launch .Onportuni ties: 
missions have ' been conpleted. 
c Ie is inserted and nassi vated 

~~ 
28.95 degrees., ~~o _lnplane and inphase launch opportUnities can be provided ' 

. Launch opportunity studies for AAP-l and AAP-2 
Studies have shown that if AAP-2 workshop vehi­
into 230 NH circular orbit with inclination of 

j I~ .... 
for ~l a.pproximately ~_~._qay . 1,a:teI.".. . To obtain these favorable launch oppor­
t uni ties, AAP-2 must fly a small ya ... r program to move descending node of orbi'i; / 
by ~pproximately 1/10 degree east • . Cost of :t)"lis slight yaw maneuver is less ! I " 
than 50 pounds of payload. Ei!:.st inplane and inphase AAP-l launch opportunity,' r ~" ( .... , 

occurs 3]. hour~ an,d 20 minutes after AAP-;J..liftoff; secondopportuni ty occu:s np? ~ ..:::., 
·1 hour and 38 minutes later. As a result of synchronizing inplane and inpnase \ -
launch opportunities, AAP-l's plane change requirements can be reduced across _~ 
the launch' window. Launch window studies are ' proceedin~ to develop two launch 
opportunities. '" ,_., -

;; '-.. - --~.'--= ~2- for each of -fiye possible AAP-l-launch ' day's~ - vlork has begun. to 
. -define launch opportunities for the AAP-3 and AAP-4 missions~ /' 

2. AS-501 Guidance Transient: During the S-IVB second burn in the AS-501 flight 
there were large transients in pitch and yaw corr~anded by the guidance system. 
~hey occurr~about f14seconds after S-IVB restart command and amounted to 
increnental changes of 29 and:.- 13 debrees in pitch and yaw, respectively. These 
transients were the ~sult of the·-~g1.;idance scheme as implemented on the ft.S-501 . :-.~ 

-.:::. 
vehicle . responding to the S-IVB .. s.~a~_0..~r.p.~t <;.?_~nJ"'......s!! t!t~,. s~2p .. from the higb 
EMR operation to the I.:.eference mixture ratio setting. Nominal predicted stage ~', 
second burn operation was at the reference mixture ratio setting. Actual thrust ~ 

.r, was about the se.me as the predicted 3 sigma hi~ Er-lR variation case.~· 'l'he char­
acteristics observed on the flight had been noted in preflight stUdies ... ri.th the .~~ 
predicted 3 sigma propulsion dispersions. They were not considered detrimental ;-
to the mission therefore changes to the flight program to smooth them out were 

......, 

not reqUested. We have the same implementation on AS-502 but due to a different 
profile out of orbit the ~ransients due to these effects will be very small. We 
'are, however, initiating efforts to desensitize the guidance scheme to propulsion 
pertubations on-1~j:.er flights. vre hope to have changes in time for AS-503M. V-

I) 

3. PlUIne Impingement Or! AAP Vehicles: Orbiting AAP vehicles will be irJ1..nersed .::> 

in gaseous plumes from control and thruster rockets and du~ped waste. Plumes ~ 

may produce forces, Moments, thermal loads, contamination, and surrrunding .eras ~ 
clouds. \{e will define the resultant environment, using pro!,ulsion and leakage .':"7 ... 
characteristics from P&VE, and mission duty cycles. Analytical techniques in ..... -., 

'- --...:.. jet plume continuum cores are fairly precise; however, those in trensition and 7 •• 

free molecular re g: ion:a produced by expansion into vacuum are not. Interl'ction _~.i 
and deflection of plumes around body components is extremely complex. Study ~~ 

U" '; 
apprqach is to first define "ideal" plumes theoretically. Parallel to this, ~ 
analytical approxit'.ations, using source flows and experimental techniaues, will.- ) 
provide the multitude of information reC!uired in differ~nt desigri :'areas, u.sinf" '::::3...j 
"exact" ca.lcul·ations to define accuracy bands. Interference reactions on the -..., 

b \---:2. workshop, due to use of APS rockets compensating for CHG dump cycles, can e 0' 

estimated. Pressure fields will be induced on S-IVB tank structure, adjacent ,-+ '-::! 

ullage rocket . fairings, and to a s~~ll extent on the extended solar panels. ~ ..:.c -.,:. 
Adequate design numbers for these fields can be provided in 30 days. ~ ~ 

......., -!t. 
.... 

/-/ ---;! '0 
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NOTES 2/5/68 BALCH 
J/..:;-r/ " ~~ 

S-II-S04 Testing - Acceptance test '· firing on 1/30/68 was terminated after 
17.4 seconds as a result of indicated excessive pressure in the LOX tank. 
At cut-off there was also an indicatior. that the ,Po U. computer failed. It 
has been determined that the indication of excessive LOX tank pressure was 
caused by ,LOX entering the annular space of the LOX pressurization IT'.ast 
through a sense port near the top of the mast. During stage pressurization, 
the LOX in the annular space boiled and gave an indication of overpre s surization 

, " in the LOX tank. The location of the LOX ullage measurement will be changed . 
~--~ -
. for static firing. Conditions that gave tne high pressure indication will be 

duplicated in the next static firing and recorded on a flight measurement to 
verify the cause. !he ~. U. probe in the LH2 tank was found to have an open 
circuit. The LH2. tank was entered, and it was determined that the probe 
could not be repaired in the test stand ( vertical position). North American -
Rockwell is going to request a waiver against the propellant management 
systelTI for static firing. Full-duration static firing is now scheduled for 
Thursday, February 8. 1968.

V 
. 

S-ll-SOS Stage - Information has been received that stage was shipped from 
Seal Beach on 2/3/68. Expected date of arrival at MTF is 2/17/68. V 

S-IC -D Stage - Stage was removed from B-2 test stand on 2/1/68 as planned . ..... 
V 

S-IC -S06 - Schedule still calls for arrival at MTF on 3/ I / 68 and. installation 
in stand on 3/S/68.V 

Legal Affairs - The seventh formal claim as a result of the S-IC-SOS test 
firing on 8/25/67 has been received. The property alleged to have been damaged 
is owned by C. M. Lumpkin of Carriere. Mississippi. After further investigation 
of the property. recommendation~ will be forwarded to MSFC. V 

We have received a copy of the complaint in the suit by the widow of John Stell" 
who was killed in an accident at MTF. The Government has sixty days 1n 
which to file an answer to the complaint. V 

Public Affairs - Thirty-two met?bers of the New Orleans Consular Corps and 
over 100 other educational, .governmental, business and civic officials from 
the state and local area were · at MTF to witness the firing of the S-Il-504 on 
1/30/68.~ . 



NOTES 2/5/68 BELEW I2 
~l:;( I·~; ,~ 2.(~ r 

ATM PRELIMINARY REQUIREMENTS REVIEW (PRR): The ATM PRR c_ 

Board met on February I, and established final disposition ,of the Review 
Item Di s crepancie s (RID IS) refe r red to by the pre - Boa rd screening la s t 
weel:<.. Significant results were: (1) A meeting will be arranged with Mr. 
Mathews to discuss the question of redundant digital computers and star 
trackers, requested by ~MSC; (2) The Control and Display WOl.·king Group 
was agre~d to and assigned a target co~pletion date or" March 29, 1968 .. . ~ 
Dr. Smith wa s identified as the MSC lead man; and (3) A Pointing Control 
Working Group was also established with Dr. Smith (MSC) and Mr. Ivloore 
(MSFC) as the lead representatives. V 
CONTROL MOMENT GYRO (CMG) DEVELO~". fENT: A CMG technical 
status review with Bendix is scheduled for February 6 at MSFC. The 
first production gyro was brought here for dis pIa y during the Thompson 

- visit 'and has been returned to Bendix f~r final checks prior to shipment 
back to MSF'C later this month. This is the .q!lalification CM~._and the 
first contract delivery unit. v 
ORBITAL WORKSHOP HABITABILITY STUDY: The first phase of the 
OWS Habitability Study of Loewy/S!:aith, Inc~, was completed on January 
31. This phase concentrated on an analysis of the AAP-2 Workshop. A 
final written report is due in the near future and arrangements ha ve been 
made for an oral gpo,rt at MSFC on Febr~ary 2~. This report will be 
held in two sessions: 10:00 a. m. to 3:00 p. m. with IO/R&DO personnel, 
and 3 :00 to 4:00 p. m. with Dr. von Braun. The Loewy Study is being 
ext~nded for two months (to March 31) with primary emphas'is being 
shifted to future CWS missions. It is expected that NASA Headquarters 
will mana'ge--any effort required beyond this extension. V 
MSC DEVELOPED EXPERIMENTS REVIEW MEETING: A meeting at 
MSC on January 30-31, disclosed that a ~~bstantial num,ber of MSC . 
_~eve1oped experiments are behind schedule since many are ~ot yet under _ - - '- .. - ..,.. 
contract and have a two year 1eadtime. Headquarters delay, inadequate 
funds, and A polIo manpower priorities were stated as reasons for delay. V 



NOTES 2-5-68 BROWN 
" I I ,-r \ 
""' / ~ ; \ <> 

l-' ( , I -, ... ~; '''' 

( '-
F-l ENGINE During the second Overall Test Sequence (OATS) on vehicle 
SA- ~02, RJ - 1 from gimbal actuator s leaked on several thermal insulation 
~a!lels on tw'o en.gines! Inspection revealed that , ?~~ insulation panel_.was ' 
internally contaminated by the RJ -I, This panel was replaced. Protective 

covers have now been installed on all outboard engines to protect 'the insulation 
until just prior to launch. \,./"" 
J-2 ENGINE The retrofit of improved timers into the J -2 engine electrical 
control assemblies--(ECA) for AS-502 is now ,expected t~' be completed ~ith'out_ 
launch vehicle schedule impact. The "improved timers" incorporate 
improved electrical components and eliminate the transistor whisker growth 
failure mode previously reported. The AS- 502 schedule is being met by 
diverting ECA production resources at Rocketdyne to. support a two,· shift, 
s~ven-day work week and utilizing the ECA's removed from ~S-503 for 
timer r et rofit. The S-IVB-502 ECA was replaced during the past week and 
the remaining units for the S-II stage should be at KSC by 2/111) thus support­
ing the 2/13 deadline established by KSC. Timers for AS-503 and subsequent 
vehicles are being expedited from Tempo Instruments of Long Island, N. Y. 
Representatives of Rocketdyne, Tempo, and MSFC-R&DO have been in contact 
with the component suppliers and delivery schedules are improving. The 
Saturn V Program Office has been requested to investigate the 5/2, "drop 
dead" schedule established by KSC for A&,-:,03 and to provide as :much relief 
as possible. The retrofit schedule for AS-503 is not firm at this time, but 
maximum effort is beitJ.g expended in support of vehicle scheC:.lles. 

Further .~nalysis of the failed timer fromc AEDC reported last week, has 
reveal ed that po whiskers were present in the transistors and that the f~ilure 
was a result of the unwetted solder joint. However, we have experienced an 
,additional timer failure .on the S-II Battleship .which was traced to ~ra:nsistor 
whiskers. V ,..' 

GENERAL To minimize the effect of recent schedule stretches on the cost of 
our rocket eng'ines, I have requested that an extensive study be ' made o{- -- . 
Rocketdyne' s ~acility and equipment utilization. The need for this study 
became quite clear ythen we received the proposals. for stretching of engine 
deliveries ($9.9 M to stretch the F- 1 14 months and $16.9 M to stretch the 
,J -2 20 months - - a 15 to 25% increaSe in the unit p~ice of the engines). The 
study group, which is composed of Engine Office, Test Lab, Comp Lab, and 
Qual Lab personnel and is chaired by Mr. Vern Looney of my office, visited 
Rocketdyne the week of 1/15. In general~ they found that tt:ere.)s_ rather poor 
utilization of the facilities and machine tool.s and that ,.significant imp:covem.ents 
'are possible. On Friday (2/3j, I met- with Messrs. Bill Brennan (Vice President, 

"'LRD) and Wally Fore (Vice President, Manufacturing & Facilities) of Rocketdyne 
to review the findings of the group. Although no detailed agreem.ents were 
!'eached~ we agreed that a very penetrating "scrub down fl would be conducted 
of all~aciiitiesi warehou'S-i~g)" machine shop capability and practices, m.anpow~r) 
etc.'IC'I will keep you posted as we progress. V"" 



NOTES 2/5/68 CONSTAN 
')./.5)f6 

Nothing of special significance. 
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NOTES - 2/5/68 - EVANS 
{)./.5 W J:, 

Nothing of significance to repo rt. 



NOTES 2/5/68 FELLOWS 
?-/51ih. 

1. Closeout of Western .Operations Office: With the closeout of the 
~------~~--~~--~~~~~~~------~. , . 
Western Opera.tions OHiQ8 (WOO) arrangements have been made with 
Industrial Operations to provide necessary on-site administratiye 
services from the Resident Mana.ger's O£iices (RMO) for 75 R&DO 
personnel located on the west coast. Travel author"ization approval ,.,. 

has been assigned to the RMO effective January 31. P~y_roll checks 
are ma.iled direct to personnel effective with the December 17-30,. 1967, . 
pay period. Personnel files were returned to MSFC for maintenance. V 
2. ' Neutral Buoyancy Change House: A trailer has been transferred 
from R- TEST to R-ME for refurbishment and modification . .-or 'use as 
a shower room and change house for the Neutral .Buoyancy Simulator. 
F&D is preparing the drawings for modification of the trailer. ,,~/ 

3. Quality Support to Mr. Rees: ~&D _Operat ions has been .r.~e.9.~e§.te(L S ,t'. 
by Mr. Rees to provide 30 civil service inspection pe;rsQn;n.el to support ( 

':the Apollo Special Task Team- a~tivities at Downey. Support <is partic~: &-~ 
larly needed in qualification test monitoring. receiving inspection. and t;' 1'\ 

(£"C\.. .. ~ <t 
in pre-inspection test to certain manufacturing operations. In response r;) 

to Mr. Rees' request, Mr. Cook asked the laboratories and Industria~ - 3 
,Operations to determine the availability of individuals whose 'background 
or experience could be made availalie to support the Task Team require .-
ment. Of the 30 individuals desired) }3)'~ave already b~en provided by ~. 

the Quality Laboratory. Efforts to identify the remaining personnel are 
'continuing. /' 

Ed Buckbee
Translations
S.F. For how long? B
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NOTES 2/5/68 GEISSLER I ~' ~C:, .?h.a-

1. AAP Launch Onportuni ties: Launch oppo'rtW'lity studies ' for AAP-l and AAP-2 
missions have been completed. Studies have shown that if AAP-2 workshop vehi­
cle is inserted and nassivated into 230 NH circular orbit with inclination of i ( _ 

28.95 deprees, ~~~i~e--and inphase launch opportunities can be prov1dQQ f B 
for ~:l approximately '£'I!.~ day later. , To obtain these favorabl,e laW'lch oppor­
tW'lities, AAP-2 must fly a small yaw program to move descending node of orbit 
by approximately 1/10 degree :ast •. Cost of th~s slight yaw maneuver is less ~ .. 
than 50 pounds of payload. E.;..!:§lt ~nplane and ~n:ohase AAP-l launch opportuni t # ... f~~'\.t.,.~ 
o ccurs _23 .E_o~rs . and 20 minute.s after AAP~~iftoff; second opportunity occu~s MP',.:::: 
1 hour and 38 nunutes later. As a result' of synchronizing inplane and inpnase ., -
1 aunch opportunities, AAP-l's plane change requirements can be reduced across \3 
t he launch window. Launch window studies are proceeding to develop two launch '-~~-,_ , 
opportW'lit:ies.. ·· -

_/ -.--- -- ----- . 

~~ for each of 'five possible AAP-l - launch days . - Work has begun to .. -, , ..-/' 
define ~aunch opportunities for the AAP~3,.and AAP-4 missions.~ 
2. , AS-501 Guidance Transient: During the S-IVB second burn in the AS-50l flight 
there were la!g~ transients in pitch and yaw commanded by the guidance system. 
They occurred about ~l~ ' se.c~nds after S-IVB restart command end amounted to 
incremental changes of 29 anM13 deGrees in pitch and yaw, respectively. These ...... -
transients were the res·lilt of the'guidance scheme as implemented on the AS-501 =--~ 
.vehicle , responding to the S-IVB ~t~€,~~.,...!~.;-u~t .... ~:o~~t:L.?ft ~he s~9:P ,.rrom the .hi€'.h ' .:....:: , 
EMR operation to the reference mixture ratio setting. Nominal predicted stage {.."'; , 
second burn operation 'was at the reference mixture ratio· setting. Actual thrust i: 
was about the se.me as the predict'ed 3 sigma hi~ ' ENR variation case.: - The char­
acteristics observed on the flight had been noted ' in preflight studies with the z~ 
predicted 3 sigma propulsion dispersions. They were not considered detrimental ~ 
to the mission therefore changes to the flight program to smooth them out were .. ~...: : 

. not requested. We have the same implementation on AS-502 but due t.~ a different .. ~ 
profile out of orbit the transients due to these effects w{llbe very small. We L 

"are, however, ~nitiating efforts to desensitize the guidnnce scheme to propul.s~. ~ i 
pertubations on~~a~~r flights. We hope to have changes in time for AS-503M. V ~ . 

3. Plwne Impinge~ent on AAP Vehicles: Orbi tine AAP vehicles will be immersed g 
in gaseous plumes from control and thruster rockets and dumped' waste. Plumes j;j may produce forces, moments t thermal loads, contamination, and surr~ndine: ; f1,lf'S 

clouds. He will define the resultant environment, using propulsion and leakage ~ -
I 

~""" c..t c hJ1racteristics from P&VE, and mission duty cycles. Analytical techniques in J::1' 
jet plume continuum cores are fairly precise; however, those in transition and ~ ~ ' 
free molecular region. produced by expansion into vacuum a!e not. Inter~.ction -~-1 
and deflection of plumes around body components is extremely complex. Study: ~~. ' 
approach is to fir~t define "ideal" pl~s theoretically. Parallel to this, ~ .~ 
analytical approximations t using source flows and experimental techniques twill ;; ~ I 

provide the multitude of information required in differ~nt desi:gn :" areas, using ~ ~ 
"exact" calculations to define accuracy bands. Interference reactions on the J 
worksho p t due to use of POPS rockets compensating for CMG dump cycles, can be ~ ~ 
estimated. Pressure fields will be induced on S-IVB tank structure, adjacent ~ 
ullage rocket fairin~st and to a small extent on the extended solar panels. -~~ n 
Adequate design numbers for these fields can be provided in 30 days. ~ 1 ----t /k...'.; 1,--11",.1' (II ' I ---I ," ,,' 1'1' ("'\ / ' 1/ /.~ ;~ .~ f~, 'I' ~. !(.l C' J • _~~~ (. .s.~~ ~..{:. MM.:.ti..dJ. t(~. ..,).t :"1 (·r .;r ~~ ir"J...,._ /.:, ~ 'V 

, L~~ fUt(!.h, Al.i...,,,~.,? .~t. ~'¥J t (H wY;k l,,'{.. !~~~~d(!1 /:(,,1· ~i~Jltt'l~ I-.L., $11 ... d H C'hj)-~ (11-;; 4- $ 

,l.' ~- (I' '~ l " / 1".>,' itc' ~ t ~ ....",) "" , . , . ~f v~ ". ~(l)\(e 'I,. ~,' , " ~J"'1I I U· 0", ' Ii ' I r <-
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Ed Buckbee
Translations
E.G. I think this is a most worthwhile undertaking. Since so little is known about all this, maybe we would let additional study contracts in this area. I could imagine that Dr. Hermann's U of Ala Research Institute has qualified people who could make valuable contributions. Please advise. B




Ed Buckbee
Translations
I guess AAP-2 B

Ed Buckbee
Translations
Note. We are indeed looking for better-fitting study contracts with Research Institute. We use their capabilities very little!
? B



NOTES 2-5-68 GRAU 
?-Utp 

!~~SISTOR SPEilllgATION' tyOR~!NG GROUP MEETING: The Defense 
Electronics Supply Center (DESC) Transistor Working Group meeting 
number 13 was held at MSFC January 15, 16 and 17, 196B. This was 
a meeting of all military services, NASA, many transistor manu­
facturers and users to .8,e,nerate MIL-SPEC ~nd standar~s. , Several 
specifications were completed and several initiated. Of particular 
interest to MSFC were th~ee. Transistor Safe Operating Area Test 

. Met:l:!ods ~rigin~~~_d_ .. _by .this ~~~~ratory 'for i 'ncorp'oration' into MIL­
STD-750 (Stanpard Methods for Transistor Testing). These methods 
have been accepted and will be incorporated into the standard in 

-the- near future. ' V 
~ DETECTION: Work has been initiated on preparing an MSFC 
_~pecification for t'he use of d,ifferent type leak detection methods. 
The specification will describe the various approved types of -leak---" 
detection methods, their limitations, their limits of sensitivity, 
and their application. ' It is anticipated that the specification 
will become the guidelines for all MSFC contractors to follow. ~ 

Ed Buckbee
Translations
D.G. Hope we told them about our whisker growth problem with the ECA boxes on the J-2 engine! B
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NUTES 2/Si6S r, I/.Y9f*tSEl~;Y1A:~ ~ PI" 
~ -.J ~ _ _ ,.).?- 1", __ 

1. 0rti cal Hendez,vous and Do~b ng System. This system has been under development 
by Ast doni C:51O-1-' sev"C /ai-years ana "ih-ere have been hardware contracts for the o..pti£a! 
sensing subsystem with the ITT Corporation < Ouring our visit to Hartin ,Denver this 
summer ~ you wi tnesscd a ) arge scale simulat'ion with the deyeloped-hardware~ 
Subsequent considerations by MSFC were tj! furthe r deve lop' the system for future ATM 
vehicles, and complete a development pl .:m to fly the system as an c>.-periment. MSC ' 
personnol wore- t,!?tallY on board_ wah our activiT, JeS ' but ~ol1!Sidcr~u it to bo ' 
applicable for !_~tC3 r vehi cles. Seve ral sources from ~~C and at the Headquarters 
level have no~ _expressed renewed interest in what has been developed and it has 
been requested that arrangements be made for the ,ITT Corporation to discuss with 
!-!SCthe hardware \'1hi<:h has been developed o These arrangements have been made; a 
meeting will be held tomorrow (2/6/68). One- potential application is for an unmanned 
.!:..endez.vous and docking of the LM/ An!..l2. .. th.~._~.l}l.~~~t; .z.:~ immediately followin~ the launch' 
phase. I wante<ft015rTng this subJect to your attention and ask for your guidance 
in so far as further deve lopment and/or application of the system by MSFC. 

The AT~I PRR Boa.rd met last week 

a. Establisrm~:1t ofad-Aoc gr.Q11.1LfRr. th~_~P.1 co~!1:9..1.s __ ,,!THt <:lisp.1ay to define the 
requirements and design criteria. Bill Horton and Dr, Glen Smith (MSC) will 
co-chai~ , this group. 

b . Establishment of an ad hoc group for the ATt-! pointing control and related 
control requirements for the- other elements of the cluster during the AT~l mission. 
Brooks ~Ioore and N,r , Rege !-Iachell (~lSCLwill co-chair this group. 

c. Rcqujrcmcnts forxcdundancy (digital computer, star tracker~ digital command) 
were to be ~etcrmined by MSFC, For this activity, we will close the loop with . 
~Ir. Mathews. tentatively, by February 2li 1968. 

Considerable discussion revoh/ed about the concept of the PRR o the efforts involved, 
the effiCiency of the operation p etc. No sped fic agreements or methods of 
resolution were reached in these discussions.~ 

Ed Buckbee
Translations
W.H. In view of MSC concern about the manned ATM docking to the cluster, this scheme becomes more attractive every day. Suggest we not only define an unmanned AAP docking experiment, but study all aspects (methods, hardware, flight procedure, time required for development and funds needed) to actually use this method for ATM docking. Please coordinate this study with Leland Belew. B 2/26




NOTES 

S-IC STAGE (MSFC) 

2/5/68 HEIMBURG 
~/5'flA 

OneJox fill and drain test was conducted on the S-IC-T stage February 1, 
1968. This was the final test and completes the program requested by 
R-P&VE. V" . 

5-1 I STRUCTURAL TEST PROGRAM 
The electronic trailer from R-P&VE was placed in position at the tower 
on February 1, 1968. Boeing and BECO personnel are expected ~o start 
work on installation of the instrumentation system this week.~' 

MOBILITY TEST ARTICLES 
No act ivity during this period. Capt. Lee Scherer will visit MSFC on 
February 16, 1968 . We have been requested to prepare the MTA's for him 

. to drive and also brief him on the test program. _ He will visit Test 
Laboratory from 12:30 p.m. to 1 :30 p.m., Friday,' February 16, 1968. V 
APOLLO TELESCOPE MOUNT AND S-I VB WORKSHOP £t fr' . ~ 
The component test fixture for_ai! .... e~~..t~~.~L~.9 .. was del ivered and has been 5&4/ I,), 

installed. Testing will begin as soon as R-ASTR delivers the redesigned ~ ~ ~ 
ha rdwa re . The ha rdwa re i s present 1 y schedu 1 ed to a r rive nex t week. .? :3 
S-IVB (MSFC) 
Test S-IV8-052S was conducted at the S-IVB Test Stand on February 1, 1968, 
for a duration of 1 second idle mode, 74 seconds mainstage and 1 second 

~'post-mainstage iale mode". The "post'-mainstage idle mode" was plann~ 
for ~seconds ; however, the test was _~~r._oneo.us 1 y terl}'li ,nated by the .fuel 
,turbopump overspeed trip (automatic) _4 __ ~econds short ,C?.f the planned , 5, 
s~conds. All test objectives were met with the exception of the "post­
mainstage idle mode".V 

S-IB (MSFC) . 
Test SA-50 is scheduled for February 6, 1968. This test is to be a 15 
seconds test with instability, inducing bombs , to be installed in two ' 

'engines, one inboard and one outboard, positions No.1 and No.7. Test 
'SA-51 is s-cheduled for February 13, 1968. V"" 

S-I 1-4 (MTF) 
The acceptance firing of S-I 1-4 was attempted on Tuesday, January 30, 
onl~to be aborted at T+17 seconds _due to what has been determined to be 
an ,erroneous measurement of lox tank ullage pressure~hich appeared to go 
off the upper scale reading. The cause of this erroneous measurement 
(not instrumentation) has not been determined at this time. After cutoff 
it was also found that the LH2 PU probe had failed which would have re­
sulted in a shorter than planned duration even if the lox tank pressure 

... abnormal ity had not occurred . Both lox and' LH2 tanks have been entered 
to trouble-shoot these problems.~ 

Ed Buckbee
Translations
K.H. What's that? B




NOTES 2-5-68 HOELZER 
') 1';~\6 

7~ 
...L-J .? / I 

, 1 "2.. 

1. ArM DISTURBANCES: This problem was ~~g}ln approximately 
one year ago in a highly simplified form., It has been ex­
panded to a very large hybrid problem, which presently includes 
the simulation of Control Moment Gyro (CMG), H-vector control, 
gravity gradient and aerodynamic disturbances ~ momentum du,p~ ,.",, ­
scheme, and the three-dimensional spin vector display. ~~ 

R-COMP-RS is currently providing 36 hours a week in support 
of this problem on the 8900 Hybrid System. Future efforts 
will include the Experimept Pointing . Control. (EPC) , _ bending, 
and Astronaut Motfon. V 
2. REDUCTION IN FORCE (RIF): The Jndustrial Systems Branch, 
which is responsible for management type computer applications ' 
,supporting Industrial Operations and the staff offices has 
been severely affected by the current RIF actions. Of nine 
civil service personnel,iour are affected (two directly-by 
RIF notices, two others are leaving to join 'the Sentinel 
Command, presurnbably for ~etter job security). These employees 
are project officer level (GS-7, 12 and l3 Ts) trai~ed in 
computer applications, and cannot be replaced. ~ 

3. 3- G Acceptance: Start of the Third Generation computer 
(UNIVAC 1108, Phase 1) acceptance has been delayed from February 
1, 1968, to February 9, '1968. The delay was initiated by MSFC 

lnasmuch as ,P-O-wer wirfug could not be completed on time. , Lack 
of materials was cited as the reason. Installation at Slidell 
is proceeding from February 1, 1968, as scheduled.~ 



NOTES 2/5/68 JOHNSON 
').J.£J(~ 

SR T Obligations - Recent actions initiated by P&C to secure from Head­
quarters approval for obligation of funds individually for each of Our 
proposed SR T contracts are not yet being reflected in the total of ,funds. 
obligated. However, progress is made toward thawing the pr,?curement .. ", 
freeze using this required .i~e_ cube by ice cube approach. The ':lumber 

- of r 'equests to Mr. Vecchietti's office from all Centers has now reached 
'--_ .•. -

- a level at which ! _equests for concurrence from his office to the technical 
program managers in the Program Offices ' are having to be made verbally_. 

"'by telephone. As the flow of requests increa'~'es, it may be impossible 
f or Vecchietti's group to maintain their current very good response time 
of two working days while still securing individual review (even verbally) 
of each proposed contract action by the pertinent program personnel. To 
assist in avoiding bottlenecking of the MSFC requests because of lack of 
program office concurrence, P&C and the Experiments Office are working 
together closely to assure that the J?~ogram managers in Headquarters 
are alerted to actions coming up for approval and that they have ,no 

.-·unanswered questions on actions with which they, must .c::c)llcu,J;. Mr. Miles 
spent last week in Headquarters assisting in this effort. Using this approach, 
we anticipate that the approval mill will run fairly smoothlY .for us even 
when the flow of reque~ts begins to inundate the Vecchietti office. V 

Payload Working Group - Dry Launched Workshop Study, - Mr. Capowski of 
the Experiments Office attended the meeting of this group in Washington on 
January 31. His status in the group is somewhat ill ... define4; he is at this 
point ~~~e.l1:~[ally an observer who will ultimately have to figure means of 
implementing the study results into individual, defined experiments. From 
his report, .. I .am becoming increasingly concerned that the payload planning 
currently in progress, which is generally compatible with the guidelines 
given the group when it was established, "m.ay be .I1:l0re of a detriment ,than 

_~.e~efit ~o the total study effort. The discipline areas currently contributing 
the majority of experiments are earth surface suz:yey technologies and , 

-astr.~nomy. Requirements to support each are ~n most cases mutually ex­
i:-'ci~sive~ Neither places a highly essential !€spo'nsibility-type rol~, on the 

man-in-space. Configuring vehicles, establishing mission constraints, 
detailing res~urces requirements (and apportionments) for payloads which 

J:~..Y~ - a_,~~~g.h .. I>,,~?~~b.i~i~'y ?f, ul~i~a,tely .... ?,~. c:.?,r:n.-~.~~ ~~p()or .. E~~~oIJ1~~,~ 1~.~~~r.cC€€" 
J.:.~gl:,!x_~e~.:t:!rI?:.e~~al tg,keepiIlg t~~ .d:ry wo:r}~,~_!:l.?:P, .. ~,..?~~! Perhaps, less in­
volvement with payload specifics (weights, power, thermal environment, 
time lines, etc. of individual experiments) and a more generalized look at 
potential, total objectives and payload concepts might be worthwhile during 
these early study phases. 

Ed Buckbee
Translations
B.J. Do you have any specific suggestions on how I could help? Should I call Doug Lord? Shall we get GEM and Matthews into the act? B




NOTES 2-5-68 KUERS 

Neutral Buoyancy Tank: The mechanical erection of the new large tan,k and 
platforms is complete as is the installation of the water circulating and ---.... 

~- filtarin9 equipmont, At prosent -th~ ' steel work is being painted end 
- Technical Services are working on the-installation of the tt'bing for the 
air supply systems. The eleyato,r for access -to the top platform will not 

,p ,e ready for instaliation until about August I but we will be able to m-ake . . ""--' ~- .--. '.. , . 
do with lllift-a-lofts il until then. The instrument trailer has been located 
a'nd all utilities connected. The _cablin-g 'for instrumentation, communications 
and video systems as v.e 11 as all electrical panels are being fabricated in 

, our shops. There are several hundred cables to be made ranging in length 
from one foot to 250 feet. The transfer of the in,strumentation from the oId 
to the new tank and the installation of other electrical equipment will begin 
within about two weeks. The Operational Readiness Inspection (ORI) 
Committee has virtually completed its work for the existing small tank. ' _ ." . ~'---'--'~'''''''''''' - ,,..... . ........ ,.,~, 
Their findings have been most helpful for certain aspects in the preparation 
for use of the n~_w large ta'nk • . V 

• 
Payload Module Rack: When the mission for the Payload Module was 
cancelled I it was decided to continue the fabrication of this PM Rack 
using the existing hardware and building it to the basic ATM configuration. 
Although this Rack does not incorporate the lower ring which had been 
added recently I it will serve for limited structural tests and for a tool try­
out and debugging purpose. This Rack is now being assembled on the 
assembly fixture in Building 4755 0 The optical checkout of the set-up 
proved the rings and vertical beams to be within tolerance. Howevrer I 
some modifications in tooling and pending changes for the side beams 
of the Rack have slowed down the operation. V 



Ed Buckbee
Translations
B.L. I'm concerned, too. But, I guess there's not much we can do in the present climate. B


Ed Buckbee
Translations
B.L. What's that?? With the X-15 tests also in jeopardy, I'm really concerned about our irrevocable commitment to foam insulation effective SII-8. Please comment. Action w/NAR indicated? B


Ed Buckbee
Translations
B.L. Could I get a 2 or 3 page explanation on this rubber doubler problem,--and what we plan to do about the 504 defects. B




NOTES 2/5/68 MAUS .. 
OPENING OF NASA AUTHORIZATION HEARINGS - The , ) 

House Committee on Science and Astronautics will hold 
hearings on February 7 and 8. Mr. Webb and Dr. Naugle 
will testify on the 7th. The Center Directors have been 
asked to attend on the 8th. Dr. Rees will ·represent -~. 

Marshall on tpat day when Dr. Mueller, Mr. Finger and 
Mr. Lilly are among those scheduled to testify. V'" . 

Manned Space Flight Subcommittee hearings will begin 
on February 19. Executive Staff is obtaining status input~ 
from MSFC operational elements in preparation for your 
testimony on February 21. ~ " . 

ADP MANAGEMENT STUDY - Mr. Fairman, from 
Mr. Van Staden' s Office, KSC J was here last week to 
review and discus~ the study we recently completed of 
our ADP operations, which was conducted for us by 
Booze, Allen and Hamilton. KSC is planning to initiate 
a similar study of their ADP operations with emphasis 
on the. optimum arrangement of computer capability to _ 
satisfy both internal and external requirements (base 
support and local area contractors.) We furnished them 
documentation on our study and discussed ou~pproach . 

for implementing study recommendations. V 

, . 



NCTES 2/5/68 RICHARD 
';"; . c;( b 

Dcveloprncnt Expc dane e Checklist: We have initiated an · effo rt 
in R&DO tq develop a. c.1:H::cl~li$tto assur that th l~.t(::lons and 
procedures, gleaned frol11 our previous experiences (Saturn 1,,_ 

'" - . 

lB, V, and Cluster 1) are not lost for new programs., Cne - ,-' , 
'Cn1n1ed'iate use of the list is the Dry Workshop; however, the - . -0_- "._ ___ _ . 
intent here is much broade r and should encompass ~ll items 

... even if not applicable to the Dry Workshop. It should consist 
of ~Id onltsll as well as Iidois. II Past "~~ow-stoppers, II or those 

iten1s which would have been "show-stoppers" i( they had not _ 
~b~e!.l c~ught in tin1e, are the rea 1 key_ to the list so that similar 

situations/conditions can be avoided in the future. The list should 
be of broad scope including the fields of design, manufacture, , 
0y:rations, and U:nique management tool~"-or techniqu~. s ,~"'~ 



NOTES 2-5- (: 8 RUDOLPH 
? )£Cfi'~ 

1. AS-502 Launch Vehicle at KSC: 

o The .linear shapf!d charge ,~djr.l:cent to the S-IC fuel ta!lkja;mmed. 
during in$tal!~ti~; "an(f had'""tob'e' removeq. Th~" sarne"typc problem was 

."...,-.-_ .. ______ • ____ ~ ........ • _. .. • ........,~ _ ... ~ . _ " to ." _ .;.. \..! "10.- ...... , 'II " 
~~~,<?~~terc:.~ on AS- 50V! Panning is now unde::way to tnst~~!J:.h.ls ~C?:::c;l~ .. 
n~) E.~,t:!·L~1..!~£.J?~~' - " -

o Rollout is now scheduled io'L' 0 :00 a . m., Tues, b Feb 68, and - ,. . .. 
the vehicle is expected to arrive on pa.d l)y 4: 00 p. m. V '-

o Flight Control Computer ~FCC) experienced n~ise on the output 
signal. "'Th 'e unit was sent to Astrionics on Sat., 3 F~b "'68," wher~ #2 " 
pitch amplifier was found to be fau.lty:. The FCC was sent to Electronics 

- Communications, Inc. (ECl.) for rework the same day. ECl is working 
24 hours per day on the FCC for amplifier replacement and, RF1 filt_er 

_modification. After full acceptance test, the FCC will be shipped on 
Wed., 7 Feb 68, to KSC. No impact on launch schedule is expected. / 

2. AS-503 Launch Vehicte at KSC: All stages of the vehicle, including 
the Boiler-Plate 30 spacecraft, completed erection, Fri. , 2 Feb 68. ~ 

3. 8-11-4 ,Stage at KSC: 

o Captive firing is now sch(~duled for Thurs., 8 Feb 68. V 

o ,~:r.yogenic proof test now scheduled for 21 March 68. V ' 

o Total delay because of c:ryogenic proof testing is about 4 1/2 weeks. V 

'4. S-II- 5 Stage at, Seal Beach: 

o Weld repail"s and ins pectio.:-: s have been completed. The stage will 
not be re-pneumostat tested because the weld r e pairs will receive adequate 
verification in the c.ryogenic proof tt:st. V' 

o Sta.g~ was shippf!d from Seal Bea,ch on Frio, 2 Feb 68 p and is due 
to arrive at MT F on Th urs., 15 Feb /:8. V 



NOTES 2/5/68 SP~ER 
r;./ .. ? C]t ,) 

1. AS-502 MISSION RULES: MSFC inputs to the~S-502 Launch Rules are 
. essentially c<>.mpl~te with no major open items. These rules will be reviewed 
by the Launch Director (Petrone) and Mission Director (Schneider) at KSC 
on 2/7. MSFC inputs to the Flight Rules are Cilbout ~wo-thirds complete, the 
major open work being completion of "~ocwnentation and sign-off. The Flight 
Rules will be reviewed by the Flight Director (Charlesworth) and Mission 
Director at MSC on 2/13. We have introduced a new handling procedure for 

.MSFC review of the Flight Rules, with the goal of obtaining more effective 
validation. The new procedure calls for siR~-off of the rules by cognizant 
Center elements on an .item-by-item basis. We are working with the R&DO 
labs and Program Office to close all open items prior to the February 13 
review. V 

2. AS-502 CRITICAL DATA DEFIN.I TION: We are currently identifying all 
critical network data needed to assess the accomplishment of each 502 mission 
objective and operational test, ~pplic~ble to the AS-503 manning decision. 
With appropriate inputs from Center elements and contractors, we will identify 
a data retrieval plan with emphasis on a near nominal AS-502 mission. V 

3. OWS OPERATIONS REVIEW: As specifications for instrumentation systems 
design for the Orbital Workshop (OWS) we have defined a baseline set of 
flight control parameters for passiva~ion, activation and habitation. Inputs 
from PBtVE and MDC have bee"n utilized. These data were presented in an 
Operations Review on 1/31 with MDC and MSC participation, This baseline 
is now in final review prior to formal issuance. V ~· 



NOTES 2-5-68 St:!,+hlinger 
'J.16 {/~h 

1. ASTRONOMY SUBCOMMITTEE MEETING: The Astronomy Subcommittee, 
chaired by Dr. N. Roman, met for three dav!?..last week at JPL, Jean Olivier 

d..orbd·". r-l1"'(~ON·""eQ I S",.t' ,n ·-r- Fo. Cl ll' .... 
(ASO) gave a presentation on the OASY study, and I gave presenr'ations on 
radiation hazards in earth orbits, and on post-Apollo payload studies. The 
highlight was a ve~r good presentation by Willis Foster on the OWS Planning 
"Study(Doug Lord's Joint Action Group). . 

:th.r O\1.,gp 0\1 ~J:h~ __ t;£~_~,tinjb ... ..s~!!l:'R.P~.a~Pi,~ ~.~,L~~",_~E.~!~5?~~~~.,~e.~!?5~~.!.~.$.~L 

JR~;;:~i:~ir~~~~2r-s~~~~1!7~~~~ttl~;~Y~¥;¥r1~~L~~:~¥!gg!~.~~,tf~y 
have to follow the workshop planners over an extremely long, cumbersome, 

- C:I?:~_'.~yen erratic .path" and ~b-~Y .r.nust acc~pt for ' th,~ir scientif'i~e~~perimerits·'·".'. 
_wpa~ever is left oyer, after the engineering is 9one. 

Willis Foster made the statement that for the next five or six years, 
astronomers will be the only customer s for~'th~ ' QWS (bes'ides b'io~edica( 
exper irnents ' whic'h '''~~n~o't be considered at pres'ent ;;" ~U£ficient justification 

'--' ...... . ... - . ..'.... . " .. ' • .-1 

,--~o! the .OWS),, _ and that ~~~*r:~~.c:L£~,"~J;J.S!~.,,.~~~ E'..fgg;~,~~,~ , .• :r::.~,:~! '..~j~',.,!&~i~~ 
~!~~~_~!:':_~~~: ,.';.~~.~~.~?g ... s~~" },~,~_: ... 12nL~J1~,,,,~~Y ... R~~\,gA~~jI?-.~:~ It 1S quite evident 
'lli"atJ:t~.i~, ,tr..,~n?\ "~:~ ~ ~~L7."~~~~~~~i::~~\,,,~.X·,. ?-s,~.:r.2;r:.,~m':~;' -~~;~~ hH;!-:J?r,e.,~_~;p.t~1.~'~t .• , The 
chairman expressed the feeling of most of the astronomers in these words: 

"Th e J? .. ~.ug 1:~~~~'y_9.£'~J.,_l1.~~~_.e,~ti,s.;""~~E.;~.!~~v,t~",~.!..<?E.,~~~.Ex~_1\ .. '.,..,[,F .. 9..m""" 
the astro:nomer' s standpoint, it appear s bette~ to start planning now a!?-

' ~~~o;;;y:p~""og;";;;~aiJ.~:rto-'·'s e'fe'cr~the'-<?;;';i;'~';~hrcT~;"i;d')<~"pi~;"e"~r aft">: 
~"TCil'ar e"o-e s' C'ei'tii ted"'for "'tlirs "'pr'o gr'am':'f I .. ·...-··· ....... ~ "·-"""' .... ·q" ... ·l' ''''''' '',~ , .. "'''"" ............ -< ••• "," .... "., ,,~;'t· .. ,'<':i·«'· .. 

·roe!1C;ve""'ttlat·"trl'e""·:ili£e·r@£l:'9:~I~p.~~ !.~E2.n~~,!~ s ~d s-pac e cr aft planne r.~". 
is of absQ!:Y..t.~ly~y~tal iD:2Il.ortance, and that a determinecCeffor't" should be made : 

t.Q:~~~~ii!,.~_. a wo~k'abie, -~ffi~-i~;tinterface aSe~;)i,:~~~ ... ER~·:~l.§I~·:I£ we ' do not .. -
... H ,.. ... ~ ,. •• "",:" •• " ••• _ ........ _ ........ ,. O ... ~."", • .J ...... . .. ·.... • .... ~ ........ '.' .... ..- . ,_~t~· .. . "1' ... ~ .. • ..... · ., ~'-._ ...... _...... - ~~, .... ., 

.-~~S.~e.~.¢i , in establishing this cooperatIve ' interface, y.re.,will lo.se our principa~ 
-S~!l_tc::>,~er .... as identifi~d by members of Headquarters, before the workshop 
has come to life. \~ 

Ed Buckbee
Translations
That's all very true. B




NOTES 2/5/68 TEIR 
?-l.s~b 

APOLLO 5 (LM-l) MISSION RESULTS: The Apollo 5 (LM ... l) 
ten-day report has not appreciably changed the Apollo Program 
Manage'rls earlier conclusions on the LM-l mission success. 
This report states, "Pending full evaluation of th~ data and veri-
Jication of satisfacto ry:"-sy~'t-e'ms "pe rf()r~an~e, this mis sian is ., , 
expected tq satisfy allLM objectives required for manned 

__ ~earth-orbi~al flight. "~; '-.' .... '" ", . , . 

As indicated last week, we have put a hold on the shipment of 
_all SA- 206 stage s pending a final decision on man- rating the LM. ~-



NOTES 2/~/6~ WILLIAMS 0 
r I ' If"l /-.l." / 

1. Saturn V Workshop, 2/2/68, Hqrs. Meeti;f ~J{E'ap: ~ 2. Ii-
Configura tion: 
The E~nfigurations adopt~d for further consideration ~re the proper ones, and will 

allow us to provide more detail by March 1 deadline. The two "B Configurations" evolved 
are: (1) Minimum change to the wet workshop version, and (2) a more advanced one which 
uses wet workshop elements (solar cells/airlock/ECS sub-elements, etc.) and also includes 
use of LOX tank, additional solar cells, 6-man capacity, etc. These two bracket what is 
"most likely" DLWS in the '72 period. The "c Configurations" are still optimistic if we 
are realistic as to funding, availability and schedules, even for a '73 launch . .. The meeting 
~~lped to de-emphasize the "way out" type system such as 33' diameter and art~ici~~ 9:",V ' 
so that we are now looking at the type of "next step" which could come after the "B" and 
be launched in the '74/'75 time period. V · 

Logistics: 
The Saturn ill + modified CSM is still the strong horse logistic support for the B Con-

_.figuratio~ in the '72 (or maybe t7~ launch, '~ssuming no sweeping agreements between . 
NASA & DOD on MOL and T III. The big question for logistics of "B" is what modifications 
will be made to the CSM. It looks like a "Dormant CM" is a must, which could possibly 
impact back into -t'luster r: Logistic sup~-rt for the ;'d" i - i~ fai~ly open in terms of "best", 
and numerous vehicles (ill, ill +MM, TIll, SIC/SIV B, etc.) and spacecraft (modified CSM, 
Big Gemini, and completely new developments) are being cons,idered. V 

Experiments: 
Scope and magnitude of experiments proposed for bo~h B & Care still .. optimistic; 

however, experiments task team will provide useful information and it will be more 
. _ ~ealistic by the end of the study. Two Significant items presented have a 'major influence 

... on the complete study: (1) from the expert Viewpoint, the station should be below 200 mi. 
altitude for maximum ER exploitation, and c!efinitely be19~ 3QO mi .• if ER is 'to be done at 
all, and (2) there was no strong desire to go to polar orbits and that 50 0 inclination 
_~~uld be adequate (pr;bably les~'-wo~ld 'be' accept~ble~ :~ . ~>".~ . .... -~ '~""'-'<~. .~. "~' --" 

Mission Analysis:. ·-· .. -_ .. ·· -----/,\Ji,.,:./,·,l.. J / / t eJUlht: j~ 
The highere6rbits place considerably greater requirements on logistic systems and 

"operations" resulting in significant new r~quirements for ground facilities and systems. V 
Resources: 
Resources presented what they considered to be a realistic forecast of what would be 

available to "buy" a DLWS "Mission, and indicated clearly that a "B Configuration" is about 
all we could afford and even that will probably be later than we currently show it, particularly 
if we start funding a post DL WS activity in the' 71 time period. V · 

Schedules: 
No Schedules presentation was made, but the _Schedule story jibes with Resources. 

In summary. I feel you and Dr. Mueller helped to focus the study effort on the proper end 
of the spectrum and results for the 3/1/68 final review will be more meaningful. V··~/ 
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SATURN IB PROGRAM OFFICE 
- ~ )l.p 

MEMORANDUM D E March 20, 1968 

TO: Dr. von Braun, ')\')-\ ~~1<~ 
SUBJECT: Bomb Test, S-IB-ll Engines 1t .rb 

With reference to your question on my February 12, 1968, 
notes (copy attached) concerning the nature of the thrust 
peaks during the bombing of the two engines on S-IB-ll 
and the duration of the peaks, the attached reproduction 
of actual data show the type of pulses observed. These 
data are from strain gauges locat~_d on the thrust structure 
and the timing marks on the chart are 10 milliseconds - .., - --
apart. The low frequency component is approximately 
145 cycles / second. The variations in times and amplitudes 
which you may have seen in different reports can be 
attributed to reading inaccuracies, or difference in 
definition of dampout time. 

William T eir 
Enc: 

As stated 

cc: 
I-DIR, Gen. O'Connor 

, 
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NOTES 2/12/68 TEIR 
2 IJ~, (~)~ 

SATURN IB PROGRAM: Dr. Mueller has asked Gen. Phillips to 
consider teeping the Saturn IB Program in a posture such, that we will ~ 

_ have the capability to launch a Saturn IB dual mission (SA-206/207 or. 
SA-208/207) on four months notice at any time up through the launch 
of SA-504. After a brief review, we feel that _we ,(MSFC) ,can support 
such a requirement without too much impact. However, it wo uld cause 

_ considerable impact at KSC and MSC to stay in a position to support 
a dual Saturn IB launch with four months notice. Gen. Phillips' program 
office has given him an informal memorandum indicating the above 
impacts, however, we have received no definite directives. V 

SECOND BOMB TEST ON S-IB-ll ENGINES: Two en!Jines on S-IB-II 
were bomb tested on February 6 , 1968. The data are still being analyzed, 
but a first look at ~train gauge data indicates an increatt~ j..!.l_,!~ru!lJ of 
approximately 50% for the inboard engine and approxt' ately 450/0 for the 
outboard engine. The time from bomb detonation to trust dampout for 
both engines was approximately ~O to 40 millisecond. Data from the 
first bomb test have now been further refined and the thrust increas~e 

has been established at approximately 40%. / 7 -.. ...---
, / 

"'r' / , 
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NOTES 2/12/68 BALCH 

/.// a- CJ{-6 
S-Il-504 Testing - A full duration static firing (349 secQJ]._ds) was 
successfully accomplished on S~-tu;d-ay' , i/l 0/ 68~ --li~tion occurred at 
approximately 2: 39 p. m. , and te st termination 'occurred as planned at 
the 20/0 LOX sensor. There was only one minor interruption to the almost 
perfect countdown. vA preliminary' -e~~in~tio~-' of firing data indicates' 
thatA.!lJest objectives were met.JThere was some insulation damage as a 

t; .-

~re sult of the firing, but the exact nature and extent of this damage has not 
yet b,een determined. ''V' 
S-II-50S Stage - Estimated <1~te of a;-rival ~t MrF i_s still 2/17/68. 
Installation of stage in A-I test stand is tentatively scheduled for 'X/8/ 68. V­

olt 

S-IC-506 Stage - Schedule still calls for delivery'to MTF on 3/1/68 and 
installation in test stand on' 3/S/68.V 

Public Affairs - Mr. Phillip P. _ Dickinson, a staff member of the House 
Subcommittee on NASA Oversight, 'is expected at MTF this week, with 
representatives from NASA Headquarters and MSFC, _to discuss C of F 

J,Jrojects which have varied 50/0 or tnore from the Congressional authori~on. 



NOTES 2/12.jiJ8 BELEW ~ 
J-/I~ 9([ t> ..J) l/ ~ 

CAPTAIN SCHERER'S VISIT: Captain Scherer's v~it for February 16, 
has been ...E0stponed until later this monthdue to the forthcoming Con­
gressional hearings. He plans to show the Surveyor and Lunar Orbiter 
pictures to senior MSFC staff members during 'his visit to MSFC, as' 
-requested by Dr. Rees.vCaptain Scherer will make essentially the same 
presentation he made at the la.st Ma.nagement Council meeting. V " 
JET PROPULSION LABORATORY VISIT: Jim Burke and Herman Bank 
of JPL visited MSFC last week to assist in..!!pdaUng MSFC's infa.rmaJion 

. on lunar surfac.e ~haracteristics. and to dis cus s the potential design and 
I - --- _ •. -- I 

I development of an~J:l.nmanned roving vehi~l~ ... V 
GODDARD SPACE FLIGHT CENTER VISIT: Five MSFC ATM personnel 
visited GSFC for the purpose of discussing some of the ~onc;:epts, pro­
cedures and problems experienced with the Orbiting Astron~' .. :n-qcal 

.~ -:- , t J 

\ _Obser~atory (OAO) program. V . -
\ 

A ~onsiderable degree of similarity was found in the two projects. 
For example, their ~q'Q.ence..in acceptance testing is essentially the 
!?ame as ours. They are also concerned about contamin::::ion during 
t-ther~~l vacuu~ testing a.nd take careful sampling--prior to and durin'g 
tests. The assembly and testing activities take about the same time as 
ours. We agreed to identify specific counterparts in some of the mutual 
problem areas and follow up with more detailed discussions. V 
ORBITAL WORKSHOP: The Crew Station Review with MSC was initiated ..... . ~ . 

.. this .morning with an overall briefing. The walk-through .will occur all 
' ~ this week with a detailed discussion on Friday with MSFC designers and 

the Principal Investigators. V 
AAP AD HOC COMMITTEES: Several ad hoc groups have been set up 
recently as a result of Preliminary Requirements Reviews, Preliminary 
Design Reviews and program baselining sessions: 

1. A TM Control and Display - . Set up to resolve problems pri­
marily centered around astronaut operation methods _with the control 
and display panel; -_. , .... --. 

r---'--'" . 
. 2. A TM Pointing and Control - ' Set up to :r~_sQ.lv.:~L_commonalit.y 

of c~ntrol_ directions, a~tomatic sequencing for initiation oLcontrols. 
and c.l:.e_w_time.Jor CMG dumping tn backup mode; 

3. AAP Cluster Attitude Control - Set up to rebaseline the 
i _ .... _ . " . h '_ ~ .~ ,- <, 

stabilization requirements_ and methods primarily in light of the ~ew - .- , .... --. ----. ----
AAP-3A ~.6-day re'visit mission, 

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

4. A CE versus ESE for A TM - Set up l.Q_Jully .. imp'act.~se of 
Auxiliary Checkout ,Equipment (,A C~) for A TM at KSC for von Braun/ 
-- ._. -- 7 -_ ... __ • ._- . __ ...,I. • 

~~~~s meeting.,!-_~ , . . --_. _. --- --- ----.... --~ 



NOTES 2-12-68 BROWN 

?-h?-¢~ 
H-1 ENGINE The second bomb test .on ~- IB-Il .was sat~sfactory'~ Pre­
liIninary data indicates that the engines (one inboard and one outboard) 

:, 
damped in approximately JO Inilliseconds. ~- '/ 

F-1 ENGINE The lead time of the F-l engine dictates that we revise, 
resubInit and obtain, Headquarters approval of our AAP procurement 
plan by April in order to support the current AAP schedule (ML-13A). 

This will be ~he fourt~..!~~e i~:,~~:e~~~...o.l:~~t~L~~.J\~"le.,~s_~J?!pj.i~d ( 
..: ~ro";.;!~~~~~Ei~+~J.l1P.;r~.E~7-!-.EC!H~!.~~~l~~ .. ~~...!'. Prior submis sions, though • 

Inade in response to then existing schedules and/ or guidelines, have not 
,been approved because of the uncertainty in the Apollo Applicati8'ns 
~:rogram. V ---- .- '._-" --... --- .. ~- .. -...... -, I f 

J-2 ENGINE After a successful80-minute restart couple on 1/31 and 
an attempted couple on 2/6 . (tertninated because of a fire' in the cell), 
tes.!!ng~! _AEDC h~s been suspended so ' that the simulated S-II fuel inlet 
duct can be_ if.l~t~iled_. ' Bas~d' c-n a ' 'CoInpressed i;;taUation schedule-, the 
next air-on period (primarily for leak and flow checks of the duct) is 
anticipated on 2/15. V -' 

On 2/7, the last of ~ix:elec!.r:ical. control as semblie~ . for retrofit of 
_S.A.-5.2.~~it~ iInproved timers was delivered to KSC. Rocketdyne 'had -'~ 
originally committed themselves to a 2/13 date. V'''' 

S-II-5Q4 was fired successfully for __ 350 seconds .... , Preliminary data 
indicates a1l engines operated normally. v--
GENERAL In rnid-DeceInher, Dr. DorInan visited MSFC and was briefed 
on the engine sustaining engineering/prdduction support prog!"aIn. (You saw 
hiIn in the staff luncheon.) He also had Guy Thibodaux of MSC, Irv Johnson 
of LeRC, Del Tischler of OAR T, and Charlie King of MSF Apollo Test with ,.. 
hiIn. IJ:1~se people, plus Inyself t make up- a group under Dr. DorInan w!:?-9_ 
are reviewing the NASA propulsion effort. We visited Rocketdyne, AGC, 

Marquardt, TRW, Pratt & Whitney. Also, to get the !luser's view," we 
visited GruInInan and talked to Mr. Stoner of Boeing. NASA-wide policy 

\ recomInendations are to be Inade by Dr. DorInan as a re~ult of these reviews. 
I l>~ \ Similar reviews are being planned for the stages and the SRT / ART areas. 

I Co likr~u )ike. I will prepare a .~ort bri.ef\!.lg '?L~~.'''Ulas . .happened i"--t4·~7 
: phASL prop';ll~~,?~ are~, an? ~!:~t. .~ ~a:,"~ hE"~.~<!_ ~()nc.e_:t:!l.l,p.:K.~h.:~ __ ~1Jl:>.~~q'Jep.L~§~YL~~_ 
, ~ ~ Reference my notes of 2T516S regarding the study of Rocketdyne's 

1> facility and equipInent base. Th~ ME Lab, a Inajor contributor to the study, 
was inadvertently omitted from the list of those participating. / 

Ed Buckbee
Translations
B.B. Yes, please lay on. B


Ed Buckbee
Translations
Noted. BH 2/26




NOTES I 2-12-6~~ONSTAN 
~}'9- CJ4 0 

Nothing of special significance. 



NOTES - '),../ 12/68 - EVANS 

?- f J?- Cfll> 
NO SAFETr ITEMS OF SIGNIFICANCE TO REPORT 

, . 

., 



NOTES 2/12/68 FELLOWS 

~111-
Cost Reduction Program i~ R&DO: R&DO has taken steps tO

I 
strengthen 

the Cost Reduction 'Program within RStO Operations to provide a more 
dynamic program that should achieve the R&D cost reduction goals .. 
for this fiscal year. Four specific steps taken to date are; (a)_~ more 
~tgO!~_u_s .. publicity campaign has been developed and initiat~d t~ foc~s 
attention on the C~st Reduction 'Program; (b) greater recognition for 
~..... _ _ _ _ _ " ~~_ ..R_, 

e..~~_ticipants has b~en initiated to s_ ti~~lCi.~e _ the desire for l?articipation, 
~.!.~ificateswill be~ ~wa.rded, ~.~icl~._~,?dels will be presente<.!. and 

i special launch obse;rver trips will be awarded to pa,rticipants; . 
~ -(c)Eoc;:edures for validation and implementation of Cost Reduction 
!l~ 

proposals have been strengthened; and Cd) a rpan has been assigned 
.........:: .... ~ . --

,) full-time to keep the program active. We believe these four actions 
- will fo'cus a.dditional management att~ntion on the Cost Reduction 

Program and gain management support in achieving our goals.~ 



' . ;..11~cfb 
NOTES 2/12/68 GEISSLER 

1. S-II Spray Foam Insulation: Results of the recent spray foam insula­
tion test conducted on the X-l5 were discussed by P&VE and NftR on Jan. 30, 
1968. rIAR stated that the X-l5 flown traje~:t,ol"Y' was ,not as hot as AS-504 
max heating trajectory. However, excessive, ero,sion o~_- irl'sul,~atio'n j;~"~i:Ci.i:i'g 

-ea-gewas"'exper'i 'ericeddiie to total flight environment. "1hether the erosion 
took"piice" -durl'np; the contr'ol1ed trajectory or duri~6 uncon~rolled flight 
of X-15, is unlQlown. P&VE-' desires to test for aerodynamic 'heating and , 

-..--- \1 

,shear during a ~\imulated max heating trajectory to verify spray foam insu-
1 ation design. loTe agree that this must be accomplished on :an X-15 flight. 
since wind tunne~-racilities cannot simulate 'tbe total environment, ' even ' 
tnough' re'cent ' MSFC wind tunnel tests verified that insulation will withstand 
~.~ .. 9.,.,p,:r.e~ .s,U!e, (,Jfthout heating). Insulation physical prqperties are expected 
to degrade as. .temberature rises. Therefore, further X-15 testing would 
benefit verificatlon of insulation design. X-l5 program phas~-out is Head- " 
quarters controlle'd; one more flight may be made i'f enough experiments are I' 

,proposed. 1.0. infur~ed ' Headquarte'rs of X-l5 ' t 'est importanc~ for qualifYing 
)=]:r i 'nsUlation - for f1ie-ht. A reply from Headquarters is anticipated.~ , 
2. Astronaut's F.mergency Communication DurinF LSSM or LFV Operations: The 
R&DO ad hoc committee formed to look for equipment to solve this problem (per 
your request in Notes 11/20/67 Geissler) has found that Thiokol manufactures 
a series of hand-held, rocket propelled illuminating sfiiials~ , Th'e'se "sigIlafs 

-a re used in the field today. The most reliable system would be a 'flare with 
either a ,~ontrolled sp~ctr~ .or long durat;on burning time so that it could 
be tracked. The committee is still looking for a small military or commer-

.. c ial transmitter which ' could be modi fied and iJl,c::orporated in~o, :the , hand-he~d 
",rocket signal, and thus provide the, voice mode if necessary. ~ 
·3. Lunar PrObe Data: Hr. O. H. Vaughan of our Aerospace Environment Division 
prepared an invited paper for the AAS Symposium on the Interpretation of Lunar 
Probe Date. - II, at Huntington Beach, C'Jlifornia, on January 25-26, 1968. 
The presentation was " mB:~!.~L via magnetic tape due to the , travel fund,9. ... s}:lor:tage " 
This was-a--meeTin-g- 'to discuss~'iwuir probe dai's. ' e.nd its effect on the lunar ~,' 
e xploration pro~am. Ti tIe of Mr. Vaughan t s paper was ttLl:m~r , ~en:Sl.in .. Eough­
ness with Respect to Roving Vehicles. tt He discussed MSFC terrain models, 

- -various concepts developed from these models, and the implications of the 
Surveyor and Orbiter data with res~ect to the mobility capabilities of the 
MSF~ lunar roving vehicle concepts. Conference participants came from U.S.A., 
England, Ireland, and Japan. V 
4. LM/ An1 Alternative Mission: An intense effort is being engaged in support 
of the LH/ ATf'vl unmanned rendezvous with the OWS Cluster. Various characterist;:rcg,~ 

~ __ "'."" .""~""-"".''o.tl'~' ''''''''"""'.''''''''-''''1"",,,, .. II,;' .... : -:0 "¥,.~r.-:1''''-'''''''.''''~''''~''-'-'''-~ '''.''' ..... ..,..~ - .......... , , .... n... ... 

of several injection profiles are being investi~ated from a flight mechanics 
viewpoint. In-house and contractor (Martin/Denver) efforts are also being 
initiated to extend tether stUdies for potential application in the final phase 
of the unmanned Ik1/ A"i:M rendezvous. V · 
5. AIAA Technical Committee on Aerospace Environment: Mr. W. V~».ehan was 
recently appointed c;hf!:1.rJIlan_~9f this cornm.!~.t,~~. , which is comprised of approximately 
20 members from industry and government. Dr. J. Kuettner was the previous chairman. 

-./' 



NOTES . 2'~ i2-68 GRAU 
i'" C(I, ,. ,,.. . II,) 

l. \,.,.0 , 

QUALITY & RELIABILITY SURVEY IN MSFC: Headquarter's survey te·am with the 
task to assess the quality and reliability assurance activities in MSFC 
was here from January 29 through February 9. It was chaired by KR 
(Dr. Condonts Office)p had 3 more members from KR and one member each 
ft:om ~l].e Apollo Program Office, Apollo Applicatio'ns p;Qgiam Office, KSC, .. 
LeRC,_ LaR~_, _ al:!~ _ G~FC._. Dr. Condon conducted the debriefing on February. 9 
~n' the presence of Dr. Dorman, The audience included Dr. Rees, Mr. Neubert) 

Mr. Hueter, Mr. Weidner, Colonel Teir, and Colonel Murphy. ~ 

The team concluded that ~ effe~tiv~ reliability and quali.ty ,as~_ura.!!.~e 
program is in operation in MSF~, but it pointed out (as expected) a 

.:rr~~~~_o~(~defi,cJencies or areas whi~h require further .attentiQn. A 
complete report will be issued shortly; the most essential points were 
discussed , in the debriefing session and consist of'the following findings: 

.P~. L. 
. -:--- ~4.rJ- cL~ ~)~'Vt.c'~ 

(2) "Qual!:..t~ !'':.1~ , reliability audits. ~nside MSFC ,m~ss~n~.<- h ~-1 f 2 
(~ . 

(3) Findings in quality and reliability audits in the contractors' ~ ) 
places requir~ fas :.:er c lose out. 

--' .' ~ .. , 

(4) Apparently..£umbersome chain of. co~and. , ........ a~~ __ <:.o.or~i.~atiOIt due to 1 s~~~~ 
the_ yarious Offices and ·~oints of Contact in .19 and . R&DO working in th~ ~ ~ 
quality and reliability area~ 

(5) Lack of formality) more pronounced in the operation inside MSFC 
than with the--contractors. 

(6) _Weakness in reliability competence •. 

Good points which were made are not listed here due to lack of space; 
~.- - ., 

they do not require special attention any way_ 

Of the listed subjects, (1) and (3) have already been worked on in the 
recent months and positive results '· are expected in the foreseeable future. 
Subject .(5) ~equfres a sp.ecia1 effort and can probably be alleviated to a 
certain degree ~en some of the talents presently working in support of 

r-~~.C and MSC (Dr. Rees, Downey) return to MSFC .• , Subject (2) presents a ~ 
t~roblem;.with the available resources we have oriented our effort toward 

surveying J2£.~~~n1!..~C t<:..~~_.~.~_~~~_~~. and ~JL!lQ1;...J?~.~.!Lg.9.ing,_~~qugQ.. 
there. It is as much beyond my control as subject (4) and (6)~ 

€" .. - ..:--.~- "... 

r 

Ed Buckbee
Translations

Ed Buckbee
Translations
D.G. What do you propose to set up? B


Ed Buckbee
Translations
Suggestion?


Ed Buckbee
Translations
But you can have some ideas on how to improve the setup!' B
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, _ .. _ _,' ?'-//,'I-\fi. b 
1. AS-S02'--fliSh~ ~on.~rol eomputeJ'-~ A ~~? ... _.Q..L ,12!2.~!..:'~~~ have been ('ncountercd 
recently on the rrl ght l!,ni t (Sori al Numbel:.2.Q§l and its sp.nc (Sc rial Number 507) 
for AS-S02. TheSe are su-mmarlze(f-as--foff{)\~s : 

Serial Number 507. This unit was. rctumod from tho Car~ to Er.I (Rlcf.:t ronics 
r;l'mnal!lrc·itiiOi17~1'i1·c . ) to n~\<Jol'k roo}' soider j()int~ . During dynamic check nt 
~ISFC subsequent to \.l~~" solJ(;~ rC\,i'()rK ~ tli{; RFI '_(Radio r:rC'1uell\.~Y interference) 

\,' 
I 

I 
I 

J 

( 
II 
~ 
l 

Ii , 
filter was shortJ~d to ground, 111e probh:in-wa!i due to a ,shorted capaci tor anJ 

- aIlothe r capaci tch has been atlde.J to con'oct for the shorted condition, .. 'Future 
filters will have, .. t ,wo, capacitor3 in series built into the unit tQ. !lrote.c~ 

..... against a failed capaci tor . This unit is back at the Cape as the sua re for AS-S~ 

S':llnl :\llPlb;.' r ~~DCt, llurir1~ (ON 1'.)1 syst i';);,:, testinr, at I\SC, ~ ~.tJ;n~fi~ant spike 
jfjl~~r(._a· ~!1:~thc aU,tput of the , pitcll tlii)nli fie,r. The C'<luse of t;)is anomaly- was ., 
traced t.o a iJi!.llty _trans.,istor. The amplifier has been rer1aced and a team from I 

Iml, Eel and R-QUAL will iI!.v,.estigate t:he cause of the faul ty Fairchild transbto,r , !~ 
Since this uni t was at J:CI for rep I acement of the pitch amp Hfier t the addi ti on of ' J 

the capacitor to -;he Rr-"l fil ter was also accomplished. This unit is back at the I 

Cape am) testing is presently in progress. V- ;1 

.2 '. ~~:2.~(:£~,~2:.~"!r-<~!0_.Y..~.:::.rl..~l'.~ .. l!?.;:_!~0~k.ing Group. The fLr!i .. t,Jnee~ ing of the ATJ"l 
Control ;:I nd illsp lay Ad Hue \'.'orka:g Grodp \\'as held atJISFe on february 7, 1968. 

/.jS(:- prc~(\ntl;d their reqltlrCnents ' mid design criteria in the areas of s\dtchcs p 

,digital aJdrcss system ;.mJ ti.!nj nr, Jispl ays,' Progress was made to the -e-Xtent' 
of achieving a more detailed unJerstanuing of the desires of ~lSC al though there 
are some areas wherein a £g~solidate<.i posi tion wi thin ~,!S~, ~as not been , 
established as yet. A mCf!ting is scheduled at HSC for February 16, 1968 to 
further reviC\'I' the re:qui remcnts and discuss the impact these re/lui. rcments have 
vn,Anl, V 

3 ( ~.!!' ~ ,i~in~y ,~:g,l!~ r~.~,~nts Rcvi~,,' The l!Ie l_iminary Requi rements Review o~ 
the ilal vartl"CoTIegc hydrogen-alpha telescope , and the MSFC hy~rogen-alpha 

~l~~c:.(\j)~ \oJas chai red by ~1SFC at MSC on February 8 p 19K5- w'ith NASA Headquarters 
in uttcnd'HlcC'. It \o/as ~oncluded that the Xcrk.in-Elmer proR,?s,cd designs for 
JLo~~_ telesc.opc!) arc acceptable.< Final design configuration will be dependent 
upon the ultimate selection of the fi 1 tel' band widths whi ch wi.} 1 be a subj oct 
of discussion by the PI I S at the Lockheed Rye Canyon Test F(tcility later this 
month . V 

" 
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NOTES 

F-1 ENGINE 

, .' . 
2/12/68 HEIM6URG 

r;l/l ~ Wh 
Test FW-075 is tentatively scheduled for February 20, 1968, at the West 
Area F-l Test Stand. Primary test objective will be to verify the 
adequacy of the site location selected for acoustical testing on a 
Saturn V instr,umenT "unil' model with a I ive ' ST 124-M installed: ~ 

~ 
S-I I STRUCTURAL TEST PROGRAM 
The $-1 I (V7-2}) stage is now scheduled for del ivery to Test Laboratory 
on May 13, 1968. Jesting is scheduled to start July 8, 1968. This 
schedule is compatible with the facility construction, activation and 
checkou t. V~ 

S-IVB (MSFC) ~ 
Tests S-IVB-053SA and -0535B were conducted at t~e S-IVB Test Stand on 
February ' B, 1968. Tests S-IVB-053SA and -0535B ,were scheduled for one 
second idle mode, 7S- seconds mainstage, 10 seconds post-idle mOde, cutoff, 

' "S"'minutes coast; ~ t'O '"seco'nds 'idle mode and -5 se'conds mai'nstage" respectivefy. 
'''-The above tests'"were completed successfully and" all test objectives were 

met·v 

S-I 1-4 (MTF) 
A successful full duration acceptance firing was conducted at MTF A-2 
Stand at 2:30 p.m., February 10 , 1968. ~ 

,S-16 (MSFC) 
Test SA-50, a 15 seconds test with bombing of R&D engines in position No. 
and No. 7, was successfully performed on February 6, 1968. No unexpected 
behaviQr occurred from the bombing.~ 

SI~iULATED SATURN 501 FLIGHT AUXILIARY PROPULSION SYSTEM MODULE TEST 
~s a result of the S-IV6 Auxiliary ~ropulsion System (APS) 501 flight 

""5h.amber er:~.:!~,~.r~,,,~,ric)~aJ_~, P&VE reque,sted an APS test" with simulation 'of 
/ ' the 501 pulse firing density and temperature history. The test was 

designed to ascertain whether ~r not the high~r than expected 501 APS 
temperature contributed to the observed chamber pressure decay. 'The' 
~requested test series has been co~pfeted and ' the resul ts show 'no 
~1)~.l.~, i f ,i , S~,~.t,A~.§, . I',c .. ,.cleg,r,~9~t.i. .O,!l " f1S a resu 1 ~_ ofthe~·s-Y;';;lif a't'ed~'teniperatu re 
~, i story. vi 

S-IVB LOX FILL AND DRAIN TESTS 
P&VE has identified a potential problem area in the S-IVB fill and drain, Lo. ~ys"tem~hould an Lnadvert'erii" los's of "electrical or pneumatic power occur 

~ d,t}.ri .. ng 1,()':', transfer at KSC ... A test program was establ ished to investigate 
j£c(J- the above problem by .~imu1ating the S-IVB lox transfer system. To date, 
~~ 4~(u.,.... J) tes ts have ,been cO!,,!duc ted wh i ch appea r to 't..er i fy the ex is tence of the 
~JL \ problem. The S-tVB fill and drain valve exhibits abnormal closing . 

~ L.d'J ,charac,teristics causing unac'?!etable Rre~sure spike2. ... d~z ~hi.s!L 
~t::(I.C ~vJ may exceed the dies I ~,,?f .~_f!rLiod .gWJJ......~~s ~~m..:.. . The p rob I em 
(t·J.'\ .. cJ.\~ \ IS elng Investigated by personnel from Test Lab, P&VE Lab,,...end Douglas. 
~~"'"'" , , , C( ... - ' •• 
.. i~ ~cJ .. 1r. S~ Q". ~~ c'c.J..J.. C.r'i'S-- ,~ «. ~~tL •• 

y 

Ed Buckbee
Translations
I.O. That sounds like a pretty hazardous situation. Solution in sight? B




NOTES 2-12-68 HOELZER 

11 ~~(;» 
NASA-HEADQUARTERS WORKSHOP MEETING ON NUMERICAL ANALYSIS, 
JANUARY 29-30, 1968: 

The workshop ,I meeting at NASA-Headquarters Auditorium dealt with 
a variety of ',topics on practical problems in the field of ad­
vanced numerfcal mathematics. During the two days, 35 short 
papers were presented and discussed among mathematicians from 
NASA Centers, \universities, and industry. The meeting was 
of high quality as reflected by the attendance of wel~known 
mathematicians as Dr. Hamming, Bell Telephone Laboratory. 

Dr. Trauboth of Computation Laboratory presented a paper on 
the fTUse of the, Convolution Integral for Simulation of 
Continuous Dynamics" which exp~ained a new promising method 

, for the calculation of dynamic time responses on a digital 
computer directly from transfer functions block diagrams.~ 



NOTES 2/12/68 JOHNSON 

2 liz. 9(6 

MSF Supporting Development Quarterly Review - Messrs. Miles, 
Hoppers, and Cummings attended the February Quarterly Review. 
Mr. Eldon Hall conducted the meeting which was primarily concerned 
with a...uid~l~~~~_ ~o .r . th~ _FY 69 Program, and also the financial status 
of the FY 68 Program, The MSFC funding projection for FY 69 is 
presently $13. SM, vs $16.7M this year; howev.er, expenditures for the 
J -28 will be limited to $3. OM in FY 69, vs $12M this year. 

Technical guideli,nes were briefly discussed. It was concluded that the 
Apollo Supporting Development Program (904) would support develop­
-;ne~ts" ~~ {tems up "to "and'" through y·ehicTe "5i4. ' Workshop"B woUid·-b·e"~··-'· -_._--- _ ..... -- . -.. ..... . '" .... ---~.-... - " 
an appropriate project to be supported by the ~pono.,_-A.'ppli .~a~~~ns 
Program (90S). Workshop C and future logistics systems would be 
supported by the ~dvanced Manned Missions Program (908),! V-" 

A second effort will be made by MSF to obtain approval on the FY 68 908 
I . 

Program. If funds are not available for these projects, technical 
approval will be granted to allow pursuit of in-house activiti~s on these 
work units. 

At the next Quarterly Review to be held in Houston in April, each Center 
will be expected to discuss problem areas found in selected subsystems 
which can be the basis for future Supporting Development Programs. 
Headquarters is to provide a definit.ion for the, subsystem1s concept. V 
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NOTES2~1~-68 LUCAS 
~ Il'). C)<f A 

1. C-l ENI ,:I,\E ACOUSTIC LINER: Reference Notes 1-15-68 Lucas. All tests 
~_i~~_.the C-l lJ)£ine acoustic lint~r: have indicated freedom f~o~-:COml?'usticn 
instability.'y""Successful completion of the current inhouse program should 

-crelnonstr3:te - that a satisfactory solution to' the C-l instabl1{ty problem has 
been found, and that: aus~ble C-l engi'ne" eQuId be made available if needed. 

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

'('There is prcs('atly no requirement within NASA for the engine, and any re-
covery of funds \w~lJld "nly he pouible through applicat.ion to A progri1m. ~ 
2. , USAF HIGH PRESSURE BELL ENGINE: Reference Notes 1-15-68 Luca,s. The 
work described is to test a flight type i'?monstrator engine by early C"I-
1972 for $36M. F0110wing t.his milestone. MH., ld be a 51-year <!c.velt)pm~nt 
program to ~ngine qualification if a requirement materializes. ~ight 

.. type <!.e~c,>nst:l:.~to '~., dl'!sJgn ,is basically, c..:.'mpatible .,with ,S-II and S-IVB ' 0 

application. The size and weight is smaller than the J-2 engines and the 
-:~J?~,c i ~_(C: _ J~P_~J,s e ,(~ s ome~h~ t ~i gi;;-r:'--(less- t han -lO~l.f'~;j~~ C~~Efi~ . ...E.<?..~~~ 
.§~~z.e_desigr:L~.9_UJq ~b~_7;~qU.::',r:,~,q .. i}!,. t~.Il " p.r?l?o~}l~::!., ~q~:..~_ ... d~:.:.~ __ 1~~:'~5 i.o::,~ and 
other interfact:s. V" ' . 
3. LM STRESS CORROSION SVR'JEY: Our tean has finished the stress l.!orrOs:l.on 
survey of the. 1M. Of 1027 drawin?,s, repres ent:i,ng 2400 machi,n ,!d aluminum 
components, 516 dra .. ,;i~s were judg8d w indicate 12k~Rv~h~ s tre'§_E.!_\:~r:':.I..o}Jj.(.m... 
lU'oblE!ms while an <iddiLic·nal 1?7 dra"l:lI!~ were judged to repr~!sent possible 
problems. Many components are machined from large forgings and extruded 
bars of 7075-T651 and 7079-1651j because of the extensive machining, most 
of the raw material is stress relieve~which is good. The r~viewing 
committee ~~~.nd~.d r~i~t.E.ing_ and .s~·li!Um.t.I1g_ t;,Q __ ;:~J..i.s~y!e.. _?J!s ,e:~bly str~~.~1. 
~agin.&_ to.._the-:r73 temper where pos.si~l.~, and l2hot ~~~~~~?~. P~~t.s~~. 
It is not k..nQ~n .. when. MS.C ... a:'.d. GruJEffi,<l:n mig~t iplp.1emt'!nt the ."rec5-'mmeqdat,ions.,'.-
1M 2 'through 6 are nearly complete and_4"'L.,?,.JL._~nd 9 __ a~~~2-,t;.5:~...?!>sembJy_l.. 
'4. ST-12.4 ACOUSTIC TEST: Pla7l.s have been formulated to exp,)se the ST-124-M 
to a series of F-l engin~ static firings fer the purpose of addiag 

. confidence to the functional intf!grity of this ,YOIDponent. 'l'esting is 
scheduled to begin the second week in April. ~ 
5. AAP ACTIVITIES: _M.:~. Webb has stre,ssed the importance of keeping the 
public informed on AAP activities. As a result, arrangements have been 

-mad~ for a.J>res.s. conference aila 'ph(:t.)g:raphic coverage during the OWS Crew .. 
~t.ati~n Review,. (a) 2-9-68: Sti.U._photographs-. 0'£' the_OWS mockup .interiqr 
_~~th_ all experiments installed. (b) W~t!k of 2-12-68: Phot()~c!phic ~~!.?r) 

and sound track coverage of the astronauts using the part task mockups and _ 
the- "six degree of ' t'reedorn simulator, II installation l1f experiments, the 
-inter-center 'review team, and other Crew Station Review activitie$. 

(c) 2-15-68: Crew Station Review open to approxi.mately 15 newsm€m from 

I 

I 

various news syhll.l.cates for press releases and personal interviews with . 
-cl~t~ronauts and key NASA technical pl~rsom~e1. . (d) 2-20-68: t!.~~e coverage . 

.:-r'co1.or) of mockup 'interic,r with P&VE t ,E:st subjects. This wi.ll involve a 
talk-through and d~monstration stage activation, habitation, and experiment / 
installation and operation. Film will be used for the SpacE: Science TV series.~ 
6. MR. ZERE B. LILE: A heaF_t:._.~t_t<~.;k _claimed th£ .. ltfe .. of Mr . .. Z~re B~ _ .. Li1e) 
a metallurgist in the Meta1lic ' Materials Branch, Tuesday morning. Mr. Lile 
had a principle role in our metallographic and failure analysiS work, and 
his loss will be substantial to both his colleagues and the program.~ 

J>01Lt~l,.c.. I ' /" 
..::..--- 1), .(... CtrvCl&U.(t(A. aJ/.lSi 

f~A!· t~t~ f~ ~'Q \ 
.. 

~ 

Ed Buckbee
Translations
B.L. For the coming DCR of LEM 206 I'd like to have a briefing on this. Please arrange w/Bonnie. B


Ed Buckbee
Translations
Bonnie Please prepare condolence letter to Mrs. B
(death of Zere B. Lile)




NOTES MAUS 2/12/68 

21t~c;r.l 

National Launch Vehicle Stable Study: We have recenttY received some 
unofficial information on ~he way. NASA/ DOD plans to ~mplement 
some closer planning in the revie'w of the National Launch Vehic.Ie - ~ -_.' ~; " - ....... 

~El~,. It is expected that the Aerona~t~_~_~nd_ As~r~p.~~tics Co_-_"" 
ord1nat:ing)'?ard , (AAq~) ,W,ill again 1?~ ~6~ue8ted to oonduet ouch 

-a-study. \ ',- .. - , - .-. . , -
....... _ _ ~. __ .......... ~l 

\ 
\ , 

Preliminary ' information ~ndicates that the approach will \:>e to 
(I) develop a "certified" DOD/NASA Mission Plan; (2) r~"lview this 
pI~n for a po-;;ibj;"" gapff o-r -duplica:ti~~'~in" l~unch--- vehicle'ca'pabiiity:; 

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

and, (3) '!Yhe:t;!._~E-~~~,~_.g~..R.~ .. ,,~~¢l , £iu'pl~.~atio.As.,.2C~u.r, .. , Il!-~ke .,.~ de.tai~~"d 
studl.._. 

" 

We will attempt to gain ,more insight into this effort as plans 
develop. .....,. - .~.- . ,--,,'-' - .,.. 
--~ ..... 

r • I 
: 

Ed Buckbee
Translations
H.M. Maybe this will offer us a new opportunity to promote the SIB/SIVB/SM configuration. Please discuss with Frank Williams. B




NOTES 2/12/68 RICHARD 
a/;~ 9{J 

Cluster Review: The critical review by Dr. Mueller of the use of 
the LM/AI!M in the first Clusler mission present~y scheduled for 
early Ma.iFh may beco!U~ .~~! ,~v~raJl G,lu.s.te~ review in depth. We 
are pr~pal\ing pres~'y{t~tions, in cooperation ~ith'th~ ·1.ab'o-rato;'i~·s, 
in accorda~ce with the working outline (mem.o of Jan. 19, 1968). V 

AS-502 Spa<;ecraft Weight Shift: The :e!-q.R~ ,U~nt. mass §hift in the 
spacecraft Aeported Jan. 29, 1968, is ~associated only with AS-502 
and is a crutch to a structural weakness o{th;-SM prc;p-sllant t'anks 

-. .... :~_ I, •· .. ·f ~ 

characteristic of AS-502. At the moment I qonlt knlow where the 
permanent fix becomes effective. The stre'sses of the SM tanks 
are dependent on propellant -static hea~>,-ullage pressure"and 

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

acceleration as you recall. Cn AS- 502, MSC 'w.ishes to _reduce 
""'s'tres's "in the substandard area by reducing_.the~.,~~.a~. I think the ' 
in-llne fix is ~ffective at AS-503. v-' -_ .. ' . 



· . 
NOTES 2-12-68 RUDOLPH 

~jJ').. 9(Jb 

1. AS- 502 Launch Vehicle at KSC: 

o The AS-502launch vehh:le was moved froIn the VAB to 
the launch pa.d', on Tuesday, 6 Feb. 68. Start of Inovewas ~e!ay:ed 
about 6 hours due to troubles :with the Launch Escape System (LES) .. · 

o Wind~ .p.~ak,ed .at. 55. knots at the top of the vehicle 
yv" .. ,>... ~''''I > I .\ , _.~( .• ~ "'IL, ...... _ '.J . .,..· ............ ·i •• ~.....,o.\.:,.~~ __ ~.-......-

~.:.ing ~r~~it - - _q-=!>~Jl cove~_Yi'as blo~n .. off and los.t in the c~.~a!. 

o ¥ .o,bile Servi~e Structure (MSS) was positioned on- pad 
adjacent to the vehicle on Friday, 9 Feb. 68. . <3 

r---

·0 A ~g.undant.J:apacitor was installed in the R;[!..iH~eF of the 
Flight Control Computer and the __ C.o_t:npu~er\yas .. d.~livered on-dock ~$.~, 

We'dnesday, 7 Feb. 68." Flight Control Compute'r was checked out at 
KSC and installed on the vehicle on' 'fhursday, 8 Feb. 68. Power-up 
and functional tests were conducted on Friday, 9 Feb. 68. V'" 

2. S-Il-4 Stage at MT F: 

o Captive firing of S-II-4 stage was successfully cOInpleted 
Saturday afternoon, 10 Feb. 68. V" 

o Manual cutoff was given after 347.3 seconds, when LOX 
level reached 2 % (planned firing time was 345 seconds). ~ 

o No insulation damages occurred. V · 

o Stage will now~ be prepared for cryogeni.c proof testing 
which is now scheCiUled for Monday, 18 March~6Er:---?- - - '--~-'-~ 



\ . 

NOTES 2/12/68' £PEER 
?-I/~, c(h 

1. AS-S02 LAUNCH MISSION RULES REVIEW: the Launch Director's review of the 
AS-S02 Launch Mission Rules was held on Wednesday at KSC . . _.l!<?, ~B:lq~. prp1Jlems~ 
were uncovered, and Schneider and Petrone both commented on the improvement 
~~ .. . -.. ........ - _. ..... ... _.,.. .' . 
over simila.r past reviews,. MSFC received 22 action items, all of which should 

DC 'closed by February 14. KSC will publish the final Launch Mission Rules 
Document on February 20. V 

2. FLIGHT CONTROL OFFICE, HOUSTON: Mr. Scott Hamner (S-IVB Stage Office) has 
been selected as Office Manager. Our serious manpow~r shortage at Houston was 
reviewed on-site with Dick Cook and'~hii!I ' Andressen" " "Open 'po'sitfons" will be · .... 
ai-m'ounced MSFC-wide. V ' 

3. AS-204L FLIGHT DATA: Approximately 98% of all KSC/GSFC data is now at MSFC. 
Blockhouse and facility and environmental data has not been ~eceived from KSC 
be-C'ause of a computet: da'ta problem. ' S'eparatlon dat"a from 'the' Coa'sta'l Seti't'r'y-

-..:.- , -- .. , ..." , 

Quebec (Telemet-r'y Sfifp) ~~s not been received from GSFC ,due to an airline strike. 
Data is stranded in Perth, Australia. The rest of the data delivery was good 
~lnd (or the most part met MSFC's data requirements. Following launch, our 
Requirements Control Office hB:s issued periodic bulletins about the data situation 
to all elements involved.~ . 

4. FLIGHT CONTROL COURSE: We had arranged with MSC a one~week condensed train--_ ..... ---... ., ...... " ..... 
ing course on all elements of flight control, given by Philco personnel. About 

-S5 oersonnel attended (1/3 ' R&D0, 213 -10). The course was well presented and 
we 11 received. \"d-'''' .,...,.. ..;.}. I 

V' .,..; ~ /',,~ ... O· C4) .3 
5. ~\P MISSION OPERATIONS CONTRACTOR SUPPORT: In /~he review of MSFC's AAP 
cont ractor re~uirements for General 0' Connor ·an~/Mr. Weidner, concern was expressed 
about the ~e~~ency of the .. ()ncoming, ~is~ton t,ltpon the,_, g.~~y~~ ,,.and the significant 

.cost impa;t of ~h_~s SU}'p'o,rt. .It.§Dg:r~bkkGR.-Q&tq:.Q.~.n.dj~~,Sti,srJ;..e~ / /' 
• pOl~t ill}). ol,~~~~~~~_~~~~gtU£.~~-i2-Q;:p~R.roplem. VV 

We arc working closely with MSC to optimize the operational flexibility of the •• ,~ 
onboard systems and ~n,i~!_~!_ .. ~_l.!..e. .. g!'q}!l}~.,_~~P.p_qr:t,_r.~9.\}!!.~l!'~!l~~ while still ensuring 
a high degree o~ confidence in mission success. 

6. RESCHEDULE OF KRAFT VISIT: The AAP Flight Operations Meeting which was 
cancelled in December is now rescheduled for February 29 and March 1 with the 
same agenda as previously established covering AAP systems and management inter­
faces. Luncheon is scheduled for March l.~ 

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

Ed Buckbee
Translations
F.S. So do I. B
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NO T ES 2- 12- 6~ Stuhlinger 

?II" ~b 
1. VISIT TO DR. JOHN CLARK: As you suggested on 1/31, I visited. 
Jack Clark at GSFC on 2/8 . for a discussion of his viewpoints o~ manne<:i 
versus unmanned space science experiments, and on the space science 

I"'-- .• I 

program of the OWS, which he had presented briefly to the Floyd Thompson 
Committee. The two .. hour exchange of thoughts was ve'1:y frank and can~ld; 
this Center has certainly a sincere friend in Jack Clark. Hi"s ~asic thought, 
which permeated our entire discussion, was this: ".MSFC must be~~E~_. 

to extend its activities beyond pure vehicle- building; unless Center Management 
.~.~o~'~ some- ge~uiile -inte're st in space ' scie~!i:~.!~-.,,~n~_t~i~~~.~r~.!j!!?-~~.~;"~~e-­
scienti.st.~ .. ~.ill )oo~ fo:r __ supp~:>r~ e~sewh~.E~_..!.1!~.!. .. ~e~ua_~_~~.~~!.~E,!yJ~~ 
space astronomers, the only true customers for the workshop.'~ I am 
prep"a,'r 'ing- a"tr'fp' -;e 'port-~i-th~;re d;taiTs-ofc;urdis'c~ssroJi:-'-

2. RADIO ASTRONOMY FACILITY: Dr. Tom Clark began operation of his 
radio astronomy station on the Wheeler Reservation by receiving radio signals 
frOm-th~--~-~~~-"iT~·-Th~ -·ii;-; ··~-i~dy·"~T[lc~i>.~~~-Faraday rotation of 144 MH;Z; 

solar burst signals. ESSA in' oulder will send us information on solar activity 
via telephone "hot line" so that some Type III bursts can be recorded. We will 
also utilize white light and H- aha. p.hotos taken_at o'lf ~SL Sol~r ?bserva,tory 
to support assessment of solar CtlVlt~:.: .......... _ ,... I!!;/!' ~. f,eru~..J- Q.. '''''~A.:-:J ~· (tu.$ 

- _,-;7 , ---.:t 
3. SOLAR OBSERVATOR Y: ~g~~.?bS~!~~,~~:.Y_ has proceeded to a 
status of limited operational capability • ...!h~_Ji]." .~t . pictur~ .. <;?,! .. t~e~ ~<;>~ar di~c 

2. ~~~~ ... sunsP.9..ts) is..a.t.tac,h~.~. Pictures in H-alpha light can be made in about 
I four weeks when larger mirrors, currently being ground in Astrionics' optical 

shop, are ready. Prime purpose of the facility during the next few months 
will be the testing and checkout of filters, cameras, TV displays, and other 
components of the ATM system. V' 

Ed Buckbee
Translations
Hermann Weidner Let's discuss this again, and more thoroughly. B
(Tom Clark's radio astronomy station on Wheeler Reservation)



Ed Buckbee
Translations
E.S. Request a briefing on this. B




, . 
NOTES 2/12/68 TEIR 

1./1 'J- q:J h 
SATURN IB PROGRAM: Dr. Mueller has asked Gen. Phillips to 

consider ~eeping~!?-e ~~_~~~_ !.B.~:E?!.ogram. __ ;?_, ~ .pg_~ture. ,~uc:~ . ~~~t we ~i~!­
y_a.Ye. , ~~e ~ap~?i1ity to 1auI?-cr: a Saturn IB ~u~l. ~is_sion_1S.~:-?o.~ /2Q7 o~ 

SA- 208/207) on four mOJ?ths notice at any time up through Ithe 1a,unc,h - --------, .. -.... '- . 
of S~~.504 ... After a brief review, we feel that~~ .. ..(MSFC) £..a.E. .~,~ppor~ 

-such a require,ment without too much impact. However J :it wo uld cause 
~Qn§ider;ab1e impac("at KSC and MSG to stay in a position,t to support 
a dual Saturn IB launch with four months notice. Gen. Phillips I program 
office has give~ him an informal memorandum indicating the above 
impacts J howev~r, we have received no definite directives. V 

\ '-
, \ 

SECOND BOMB TEST ON S-IB-11 ENGINES: Two engineS1' on S-IB-ll 
were bomb tested on February 6, 1968. The d~fa are still being analyzed, 
but a first look at strain gauge data indicates an increase in th!1tltt of 

._.approximately 50%for--the inb~~rd engine and ' approxi~ately 45% for th.e 
outboard engine. The Jime from bomb detonation to trrust damp out for 
both engines was approximately 20 to 40 millisec;ynd. Data from the 
first bomb test have now been further refined and th ~.i~~r~ 

has been established at apprOxi~atel~~ 40%: , 7' 
/' .. B~T: ./ 

1 
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Ed Buckbee
Translations
B.T. Is that a transient thrust peak during the bombing? How long does it last, if dampening time is 20 to 40 ms? B




NOTES 2/12/68 WILLIAMS --C12k . 
'). Ii;;' cr: b f .'.D 

1. Unmanned Planetary (Inhouse) Studies: We have aligned our work and priorities 
for the next couple of months, taking into consideration the results of our discussions 
with OSSA last week. We will still concentrate on Saturn IB/SM in February and plan -< .'. -. -. . . "- ' .. -.. • .. 

to ~p-date Saturn m/Centaur information during Ma~c~. Comparisons with Titan ill 
will be made during February and March. Most of our work on post-1973 missi9.ns 
will occur after April 1. We presently plan to have another working session with 
North American-Rockwell at MSFC on February 21. V 

2. SLV-3X/Centaur ("Fat Atlaslt
): Luke Spears talked with Dr. S. Himmel in 

Bruce Lundin's office at LRC. He is sending us a pac~~_~; ~or.mation 9~ .. SLV-3X/ 
,----- '" ... -

Centaur. V 
"<:'" ..... 

3. Saturn V Workshop Status: A meeting among Doug Lord and the Saturn V Work­
shop study Task Team Chairmen was ' held at MSC on February 7. Highlights of agree­
ments are: (1) J~~~orkshop configurations, selected at the presentation on February 2 
to the Planning Group, would be considered for Program Alternatives I, II, and TIl (as 
shown in enclosure 1.·). The _~!.II..s.'l%i.ID!r~tiQri:~.1 .. essenti~lly a gro~? ... ~!~~~~.!.~~~!~n 

.... ~!.!!!~~~E-~2.~~.~9J4 and the ~dvanced B configuration will be consiaered for Program 
Alternatives I and II. The ..9 ."conf.igur~tions will be considered for ~r.~g;ram Alter~tive _~. 
Alternative I represents the program that could possibly replace the revisit flights 337, 
and Alternatives II and III consist of Saturn V workshops launched after the currently 
planned revisit flights. The only differe~ce in II and III is approximately one year's 
delay in launching the SaturnV-wo·rksh~p '. As stated by Dr. Mueller at the February 2 

"".- " 

meeting, no program alternatives will be shown with both the Band C configurations. 
, It appears that ~ ... ~~i~~a~~.~s, ; ... e~'pe~.ic~Jly ~he advanc~clB, ,->are,n9.:w_b,eing a.CP~P!..~ 
as th~~t.P..~2!!!~~~.:i?Additional screening will now result from schedule and 
resources estimates. (2) The astronomy payloads/experiments for the alternatives 
shown in enclosure 1 y;ere defined })y-I3ob' Piland (as ' presented in enclosure 2·). 
(3) Direct ascent will no longer be considered for launch andJ!;rlJjta.l.!~~Jti.9J:)'..QUhe 
.lVOr~~h.9.p .•. {The~C~Slv(~·r-·a~·r~cketonti1e-workshop Wiifbe··~~"ployed with the final de­
termination dependent upon selection of the manned vs unmanned launch configuration. V 
(4) Logistics systems for each workshop configuration/program alternative Will 
suDsequently be selected pn" the basis of schedule and resource--data presented next 

-- ~.. .. ¥ ~. .. 

. week (February 16) /or the alternap.ves defined by Bill Stoney.o This data will be 
presented to the Planning Group. (5) .Report preparation for the volumes on 

_configurations B and C will be prepared .?y the Task Teams and Headquarters (Lord) 
(as shown in enclosure 3·). Working data/papers will be assembled by the Task Teams 
to provide appendix-type data. (6) X!1!!}~ry,PJ'es~ntatio~. emphasis at the Feb~.~~y 16_ 
,Eleeti.ng at MSC to the Planning Group will be on schedules and resources_ •. ~ Each o.ther 
Task Team will have .. ~>ne-half hour to present material. Primary emphasis in the Con­
figuration Task Team area will be on safety, on-board checkout, and maintenance and 
repair concepts. v " ---'-'~' .. _, -.', - ' 

/ !fII> 

• Enclosed with Dr. von Braunt s copy. 
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NOTES 2/19/68 BALCH 
2/;Zo ) ( !. . 

S-II-504 Testing - Stage was removed from the A-2 test stand on 2/16/68 
and installed in the low bay area of the S-II Se rvice Building. The LH 2 
tank capacitance probe was replaced on 2/18/68. LH 2 tank inspection and 
X-Ray of welds commenced on Sunday, 2/18/68. Reihstallation in the 
test stand is tentatively scheduled for 2/24/68, with the cryogenic proof 
pressure test on 3/18/68. Shipment to KSC is tentatively schedul~d for 
':4/26/68. V 

S-Il-505 Testing - Stage arrived at MTF-at 0900, 2/~7/68, and will be 
installed in the Vertical Checkout Building for a 12-day modification period 
on 2/19/68. The following events are tentatively schedul<rd as follows: 
Installation in test stand on 3/3/68, cryogenic proof pressure test on 4/12/68, 
and static firing on 4/23/68. V ' 

S-IC -506 Arrival - Schedule still calls for delive'ry of S-IC-506 to MTF on 
3/1/68 and installation in test stand on 3/5/68. V 

Legal Affairs - The _46th complaint for damage as a result of static firings 
at MTF has been received. Claims, forms and instructions were forwarded 
to Mr. W: L. Moseley; Picayune, Mississippi. Mr. Moseley was not specific 
as to which static firing caused damage to the walls of his business establishment. 

V 
Contracts - Final distribution was made on 2/12/68 of Contract NASw-410, 
Modification MSFC -1, Amendment 130, which incorporated changes deemed 
'necessary by NASA Headquarters to Amendment No. 122. V 

General Electric has been granted a 14-day extension for submittal of 
their proposal to provid~ General Support Services atMTF during the period 
7/1/68 through 9/30/69.- Required submission date is now 2/29/68. V 

Hancock County Airport - Tl:e FAA has approved the county's declaration 
of intent to proceed with the cons(ruct~9n '6CHancock County Airpor,t. The 

'----.- .. -- - . . 
county has let a contract with Yates and Patterson for aIrport constructlOv-

Public Affairs - MTF hosted 131 foreign nationals of the Department of the Army 
'Schools Group VI-68 on 2/12/b--g-.- NTne if.S. ·-Ar~y personnel escorted the?oup . 

E.iY-.~_newly C!Pp.ointed scientist-astronauts vis!te~ MT~ _on 2/15/68 on an 
orientation tour. Astronauts Allen, Musgrave, 0' Leary ,Chapman, and 
Llewellyn were given briefings by General Electric, Boeing, and North American 
Rockwell. v ' 

Mr. Phillip Dickinson, Staff Member, House of Representatives, NASA 
OversightS~bcommlttee, ' arrived' at MTF on 2/14/68 to discuss C of F Projects. 

-Upon conclusion of the meeting, M~:' D{ck'inson and group were taken on a site 
tour./ 



NCTES 2/19/68 BEL,EW .'"') 

~ o/Lr-
ATM DIGITAL COMPUTER AND STAR TRACKER: The RFQ for ATM , . 
digital computers was released by Purchasing on February ( >" The 
proposals should be received for evaluation March 19, with contract exe­
cution 5 cheduled May 15. The D& F for A TM star tra cker s was approved 
by Headquarters on February 14. 'r:.~e .RFQ wi~~ be releas ed this week. V 
ATM HEADQUARTERS REVIEW: The periodic ATM status review is still 
planned for lo"'ebruary Z 1 at Headquarters. Overall status as to schedule 
and fu.nds win be covered; however, primary emphasis will be on}iquid 
thermal control status and the question of redundancy. : The redundancy 
dTs cussion is a result of Review Item Discrepancies from the A TM Pre­
liminary Requirements Review concerning star tracker and digital com­
puter failures. v---
McDONNELL DOUGLAS CORPORA TION CONTRACT STA TUS: MDC signed 
the Letter Crder Amendment February 14, with a .target date for stage 
available for delivery to KSC for July 31, 1969, ending detailed negotia­
tions. In discussing the 533 Monthly Financial Report for ·t?e Orbital 
Workshop with MDC and MSFC Contracts personnel, MDC agreed to a 
separation between Apollo costs and AAP costs.V 
ORBITAL WORKSHOP CREW STATION REVIEW. The Crew Station Review -..- . 

was held February 12 -16, and was ~inished according to schedule and 
operational plans. Four days were devoted to review of engineering 
'- -mockup and side mocl~ups. Approximately 100 Review Item Discrepancies 
j~IQ's) have been submitted. The fifth day was devoted to review of the .. 
experiment equipment with the Principal Investigators. ..lhe crew_ 
(including Cooper)were enthusiastic about approach and conduct of the 

1'"". • . ~J.a,pI ... " .... -.. ......... f''''''''~' .~" ."" '~I~ .~' .. ~' v,,.. •. ." ...... , .. ... .. ,~, ":>,,,j' ","", -~., .... ~'.'" "O;,j.~ ... - .. ........,... ......... .,., _ .. _ _ "..,...._,. ........ _ _ .... _._ ... _'~._ ..... ~ 

... I'eVlew:, even compared to Apollo, and .progress was suSh_.JM..L.~Jimin?-tion 

~~~Ci~i ~~r:~,p~i~~~~~:~)i·~Ei~:~nqYi : be·ep:~~~~qril2IT~)~~ q.: 'C" --~ 
LUNAR SURFACE SIMULA TOR: A visual lunar surface simulator devel­
oped by R - COMP is now operational and exhibits the following feature 5: 
(I) anAir Force SMK-23 visual simulator which provides a 300 to 50 0 field­
of-view of a three-dimensional terrain model; ' (2) the crew station consists 
of a general purpose two-man coc~pit; and (3) the terrain model is scaled 
at 150: 1, with 'a maximuJ:l! dimensio~ of 12' x 27', with surface details 
made from Ranger VIII photographs. The simulator, us ed for determining 

----.,-~ .. ,~. ........ - .- ~- "'" "', .. ... 
~~_t;-:-~achine interactions for vehicle design, w~ll be sho~~t~.:~~p~~~i.ri: --~,~ 
Scherer and ,Party during their visit to MSFC in March. V 
SYSTiM-SA·FEiY~PANEL: · Th·~ Sy's~te~ Safe'ty ' panel·· ~~t February 13 at 

MSC. Significant actions were: (1) A poll.£. i~ ._qualifying.,an 8 pound hand 
fire extinguisher capable of ejecting 2. cu. ft. of foam ~! 6 PE!i a~bient. 'lise 
---- . ~-- . ... - ..... - -- - .. .. "" -. ' ... ,. "$" ~. •. -

on AAP is uncertain because in 1 "g" its contents must be restirred every 
5· wee~s with paint can shaker. MSC Safetyo"ffice will submit their requir'e-

ments··fo- the panel for fire extlnguisher use. These will be reviewed with 
the Centers; and (2.) the panel is reviewing inputs to establish criteria for 
the cluster warning system. When ~established, these will be provided 
to the I&:C Panel for implementation.v---



NOTES 2-19-68 BROWN 
p/I/,r:j 

F-l ENGINE Reference the cracking' problem in F- 1 bellowr~ joints, 
reported in my Notes of 1/29. 'h~mC!~l_c:racks were found in a helium inlet. 
pressurization duct bellows on four recent production engines during post-

\.: ., ., 

acceptance checkout. All failed ducts were supplied by 9ne vendot:, and -
~no ducts from this source are on engines for stages AS- 502 thru AS-Sq7 . ... 
Efforts to duplicate the failure mode in blowdown tests of ducts at Rocket 
Engine Test Site, EAFB have been unsuccessful to date. Engine system 
testing using a production support engine will be started this week to 
simulate failure conditions more closely. V 
J -2 ENGINE Installation of the simulated S-II fuel inlet duct has been 
completed at AEDC! Three of four tests planned primarily for leak and 
flow checks of the duct and for determining characteristics of the duct 
were successfully conducted on 2/15. The fourth test was canceled due 
to a LOX leak from. the LOX sump_ 

The test data from S-II- 504 indicates three engine peri-ormance 
anom.alies. One engine ran at approximately 6100 Ibs. lower thrust than 
the previous run for-the entire firing duration. Thru.st shifts during the -

"'"--- . J ,..-. ... '. ._.,~ ......... -.; 

run'-were noted on two other engines. One engine decreased approximately 
-roOO lbs. while the -othe'r increased abo~t 1200 lb;:- ---Apressure change 

of 35 psi was noted oothe gas generator bootstrap line ~hich ~ould account 
for the low thrust during the entire firing. No satisfactory explanation 

<.. •• 

,-has ,been found for the performance shift_~ Hardware and data investigation 
are continutng on all three thrust changes. All eng~n~ .performances are 
within specification. V · 

- -
GENERAL Emphasis is being placed on resolving, finalizing, and incor­
porating engine checkout and test requirem.ents in the ~Test Specifica,tions 
and Criteria Documents" which implement MSFC requirements at KSC. A 

~.--

memorandum of agreem.ent is being implemented by the program offices 
which .l'?akes it mandatory for Rocketdyne to work with the stage contra~tor _ 

_ du_:~.i.ng the generation of these docum.ents. 
Typical current probl.ems requiring resolution for the F-l engine 

include tra~sducer calibration, ~cceptance criteria redline item.s, and 
cam.era coverage for turbopum.p LOX seal leakage monitoring. KSC has 
'-----
recomm.ended replacement of an engine transducer on AS-S02 based on 
~h.eir interpretation of the requirements r;riteria. The transducer is 
acceptable to MSFC and Rocketdyne. This problem is presently being 
worked with KSC and Boeing. Problems have also been encountered in 
getting Rocketdyne "in the loop" at KSC regarding the review and con ... 
currence of KSC test procedures related to engines. Recent discussions 
with KSC-LVO personnel indicate that this problem will be resolved within 
the near future. In the interim period. Rocketdyne is obtaining procedures 
on an informal basis.V 



NOTES 2/19/68 CONSTAN 
;. i~'> Cf 1j 

VI SIT OF MEMBER OF HOUSE OVERSIGHT COMMITTEE 

B 2-/zr 

On Thursday, February 15, ' 1968, the NASA/MAF facilities manageme nt 
made a ,presentation to Mr. Dickinson, memb e r of the House of Representa­
tives Oversight Committee, ~n the history of FY-64 Michoud CofFprojccts. 
Mr. Dickinson was accompanied on this visit to Michoud by Messrs. Kubak and 
Mitchell of NASA Headquarters, and Messrs . Hueter, Dykes, Daly, and Huth 
of MSFC/Huntsville. At the conclusion of the presentation:, the group was . 
given a tour of the facility. Mr. Dickinson appeared satisfied with the infor­
mation he received at Michoud. ~ 

VISIT OF SCIENTIST - ASTRONAUTS TO MICHOUD 

Five newly appointed scientist - astronauts, Dr. JosephP. Allen, 
Dr. Philip K. Chapman, Dr. John A. Llewellyn, Dr. F . Story Misgrave, 
and Dr. Brian T. O'Leary, made their first visit to Michoud Assembly Facility 
on February 15, 1968. Chrysler and Boeing conduch~d presenta tions and 
tours to acquaint these astronauts with the Saturn IB and 'Satu'rn V rocket 
first stages. Upon completion of the tour and lunch, the group departed 
Michoud for the Mississippi Test Facility. V .. 



I'~'OTES - Z/19/68 - EVANS 
?-J~ " C)~h 

Safety Program Planning at NAR 

;
"'? 

, .) 

- -,2/, ~-­
I f- j 

A visit was made to North American Rockwell on February 13 to review 
the contractor's Safety Program. Headquarters {Mr. Lederer}, MSFC 
(Mr. Neubert), MSC (Mr. Bond), and KS~ (Mr. Atkins) and other 
NASA representatives were present. Tours were conducted during the 
visit through the capsule and S-ll stage areas. V 

MSFC Safety Board Meeting No. 15 

A meeting was held on February Z, 1968. at MSFC for the specific purpose 
of hearing the presentation by the Apollo Program Office at Headquarters 
and their TIE contr.actor representatives on the logic .diagram methodology 

. for -performing system analysis of the Saturn V Apollo system. - - . ' .. -- - -... - -." . 
v 

Another meeting is planned to be held at MSFC by the MSFC Safety Board 
on February 27, to hear a presentation by Martin/Denver on: 

1. The execution of the __ ~~.!ety function in the M~rtin Company. 
Z. The ~~stem safety analysis methodology b~~ng utilize_d ~n AAP. ~ 

AS .. 50Z System Safety Review 

This review meeting was held at MSFC on February 13, 1968, for the purpose 
of !.~.:viewing each contractor1s J>rogress in implementing Program Directive 44A, 
including, system safety review status and configuration certification. Some 
of the contractor information was not clear as to the details of how they 
performed their safety review. Mr. Brooks (R-QUAL) wa,s requested to 
investigate with some of the contractors, before t ·he review with you . (AS-50Z 
MSFC Pre-Flight Review). y--- .-
System Safety Network Technical Interchange Meeting 

The meeting was held at Michoud on February 16, 1968. Representatives 
were present from MSFC, and the following contractors: McDonnell-Douglas, 
Huntington Beach, Bendix/Teterboro, Boeing/Michoud, GE/Huntsville, 
IBM/Huntsville, NAR/Seal Beach, Rocketdyne/Canoga Park. This group 
meets periodically to exchange accident information. It is sponsored by 
10 System Safety. \...--'-



NOTES 2/19/68 FELLOWS 

",1,:.11.> 

1. Swing arm facilities: R&DO and 10 met with KSC representatives 
February 15, to discuss maintaining the R- TEST swing a].'"m facilities 
in an active status through S'eptember 1,' 1968, to' permi~ KSC:;;/B_q~~i;g-= 

''''to -accorn-pHsh modification. refurbishm~nt: ' ret~sting and ' i'nspection 
""--" ... --.." .. ~- ...... - .. ;,. . .. ,... -. - --,-

of swing arms for installation on Mobile Launcher (ML) number 3. 
~. R&nO~·~i.n keep b.ui1ding~ 4649' and 4656 and their .equipment, adja~ent 

to the "swing arm farm. " available to accommodate the KSC/ Boeing 
·_pc::r_~.onnel ~uring this period of modification a'nd retest and 'Yill !~r,1)i~h 
.,pgice ~ pace for ,KS C/ Boeing personnel in the R- TES T engi,neer~n_g 

.2:~·1i~4ing number 4566. v · 
2. GAO Review of Sperry/ Astrionics Support Contract: A_G~q .. ,~epresenta­

tive intends to review the Sperry support contract with Astri'onics for -, 
. .... the period July 1966-August 1967. His entrance c?nfer'ence was with 

the FMO Internal Audit Branch this morning. The GAO representative 
wants to complete his ,review by this Friday (February 23); the review 

'-fs tC) cover nature of tasks performed. description of work. and 
estimated ~~rs-us a 'ctual "c,osts and completion date,S. The representative 

--decli;ed to identify the requesting source which generated his review. V 



7-/'}~ 'i(1) !lOTES 2/19/68 GF.ISSLER 
1. Optimum Linear Flight Control System Determination: Under contract to 
Aero-Astrodynamics Laboratory, J-I9n~ywell_' s Dr. Grant SkeltoI?- developed a 
technique for ,~etermining a launch vehicle's optimum linear flight control . 
system. Vehicl~' s dynamic behaviour and a. statistical description ' of ",inds" 

,,:'iloft a're used to compute the linear flight "control 'system which minimizes ' 
. vehicle's probe.b111 ty of failure due to excess! ve 'bend.ing moment's I terminal 
~drifts. cut-off angle-of-attack, .etc. Althou~h this optimu~ control system 
is-1inear and, in 'that sense, similar to conventional attitude or drift­
minimum systems, it is extremely complex ' and needs simplification before it 
can be applied. Study results of our ' contract were presented 'at the 1967 
International Federation on Automatic Control by Dr. Skelton. The Russians 
had apparently studied the paper quite carefully, and sho,\-Ted ~reat interest 
in it. Dr. Skelton applied the technique developed under our contract to 
the Air Force's LAMS (Load Alleviation and Mode Suppression) project, "rhich 
was trying to .~xtend the B-52 , s operational lifetime by reducing structural .. 
f_a~~gue at several critical stations. The B-52 flight control system caIcu­
lated by Dr. Skelton was successfully simplified to ,an operational system 
by using engineering judgment and "trial and error" methods. JL.~Jxre. currently 

~. funding a contim.~~tion. t~ .~he . earlie:r ~on.~pell w9rk ,, " and ,hope. t<? ' ;e"c~~i ve , ....... _,-
FY-69 OART ~unds to further support the development. of a rational;' s'emi-' 

.:an~~i'~~, :,me~h9..d , ?r. ',de'v~sing an operational·.· flight 'control 'sy"stem 'Which approx-
i mates the performance of the ' optimal' system.' These studi"e's should result ... 

1il'"'aoetter and ' more 'rapid, des'ien than the ' ''tiial and error" methods used in 
the Air Force project. ~ ,. 
2. Inflight Acoustic Data Analysis: Recently we completed a survey of past 

,inflight acoustic records including 203 results, and we are happy to report 
that our predictions are generally in good agreement with flight results (approx. 
+2db· lntne- J:66--db ··ra.nge)'~- Whfle this"' in" ltself may not he a "Noteworthy" 

l~~atement, (would "liketo take this opportunity to set the record straight 
because earlier "quick-look" reports to you (e.g. Notes 7-18-66 Lucas) may have 
1 eft you' with the impression that the ;prediction accuracy of inflight acoustics 
leaves a lot to be desired. A superficial look at the data showed a larger than 

-factor of· two difference in pressure between the prediction and the transducer 
-recording. Actually, the measured and predicted intensities should not have 
'be en compared directly without transformation to account for transducer location:& 
Reliability in acoustic intensity predictions is important in the configuring . 
~f:~rotuberances (e.g. · the fairing on SLA to accomodate the docking probe on 
the ~IDA) and future payload shapes.~ 
3. AAP Cluster Attitude Control Ad Hoc Horking Groun: The first meeting of 
t his group at rllsc on February 9, 1968, established several action i terns regarding 
the yorkshop Attit~deControl System (WACS) which could result in additional 
requirements for this system 'that have previously been baselined for the CSM 
R CS system. Such functoZ,ons inclUde mTS experiment pOinting, .re-acquiring of 
POP attitude after experiment pointini~-solar .. ··orientation holq. during ATM Cl\tQ . 

spin--uJi, end possiPJr _ATM CMG back-up momentum dumping~ If these additional 
-:'func't.ions are placed on the WACS along with additional requirements to overcome 
Various leakages and dumps, then the ~vailable excess capability of the 8-tank 
WACS configuration ~~d __ ~i~.appea:~": V'~··_-_·_ .. __ ·_··- ----.- .. 
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h ENGINE PROGRAM: All ECA packages for AS-S02 have been r.etrofitted 
with the "in~.erim" timers, returned to KSC. installed, dnd checked 
out on the 'vel'1cle. ~ . 

o H-l engines 7118 and 7119 were recently shipped to Michoud. 
These are the last two production engines to be assembled and 
tested at Neosho. The phase-out of all H-1 work at Neosho is 
scheduled to be completed by May 1968. ~ 

2. S-11 TEST PROGRAM REDUCTION: In October of last year_ NAR submitted 
a proposal for reductions in the S-lI Stage Test Progra~. While we 
c'ould not concur in their proposal, mutual agreement on the ,major 
portion of a counter proposal from this Laboratory was reached. 
Post-manufacturing checkout of S-II-6, which was completed February 13, 
1968, demonstrated the savings resulting from these test reduction 
efforts. Total test time was red~_ced from two shifts, six days pe'r 
rweek for 45 days to one shift,-five days per week for 30 days. (Two 
' shifts were worked during checkout, but only 'one performed checkout, 
the second shift being a cleanup type operation.) Simulated Flight 
Test was performed within a five-hour period, an~ followed a prepara­
tion period of one day. Preliminary evaluation of test data revealed 
no NO-GO's. S-II-6 will also be the first stage to undergo modifica-
tion and retest at Seal Beach, instead of after shi-pment as in the past. ~ 

3 • . TECHNOLOGY UTILIZATION: At the request of Mr. Wiggins, It-t.hree physic.~ans _ 
from Cook County Hospital, Chicago, we~e given. a tour of this Laborator~ 

_ rec·Emtly. They especially wanted to know what we have done in auto-
mating checkout, with the idea of ~bstituting a patient in shock from 
a heart a t tack for a stage. They appeared somewha t; overwhelmed in .... 

'-that "we 'seem to have already sol';ed many: 'of-th'e--pro'bfems~-tnaf- they'" 
"""------- -'" . ~ .... . ... ....... ~~.- "-':"-' , -- .-.-. --
were conce~ned ,abou t., They were also interes ted in bone infegrTtr 
ass€s-Sme'nt~ with ultrasonics, liquid crys tals J s.olid .. s tate radio ... 
grap~ imaging, analog signal analysis as used for sonic signal pickup 
from valves, and software for computers. We will try to arrange to 
~_a.lyze a tape from a heart patient for them, _ will arrange a contact 
in the computer systems industry, will provide additional information 
on complex wave analysis t and \!ill attempt to. locate an ultrasonic 
unit for them to operate on a loan --basia. V--

,,- ----- ---
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NOTUS 2/19/68 IlAEUSSllRHANN . .... ~ '7'i..,s~ 

~/}~ ~\h , 
1. gU3!,it[ C~.n~.ro} .suJ!Eort. '~e have encount:r~d proul ems , ~n our development 
effort on tllC A1\~1 solar array 1n that sold.~r J.olnts have falled during 
~emper3turecycling .tests. The problem is being solved but prior to and 

"""subsequcnt to th~se development tcsts, inspection for failures is necessary 
,wh ich hns boon proviclod by tho QUllli ty & ItoH obi! i ty Assurnnco Laboratory. 
Recently, we have encountered a priority problem and ,..'i.e}l..cU:<:ll_~!.!l..~~~:t..Rrs . ~c~J~e ... 

_not_ayajJab"le_ sinc.e~they" had. ,commitmen,t .s, to support ~tSc for their North 
American problems. I will try to resolve" t "llls" sp·cErf1.c- a:re·a ~wrth-Mr'~"" Gr-au 
bu"r~c.:~~~~· b}·~"n·g~ to ' your at tcntion the general subj ect of spreading ourselves 
-..:: too ~hi~_ ~~~:!:1,,>;,. ~>:..ci~:~~~_ ~c~. ~_~.~~~. V ,,-~ ... -.. ,.--~ .. -- .. -.---.----.-. .. ""--" .... - v .-

2. Orbital Workshop Control System. The i.!l1I'~lse requi rements for docking to 
~h.e OTis had been specified by ~1SC about eigh~ m<?}~.ths .. af{o. 0ubsequent to this, 

a baseline cont rol system was established by NASA Headquarters based on a MSFC 
presentation. 8ased on the meeting of the Cluster Cont rol Ad Hoc \'Iorking Group. 
~ISC has indicated a significant increase in the impulse ; requirements which will 

nave" an impact on the previously established baseline and puts the system in 
an early ..... preliminary design phase. The problem which arises with impacts such 
as these is that the schedules become questionable •. Present schedules provide 
for only!? months for . a cradle-to- grave cycle .Jini tiation of procurement 
actions, through the flight of the hardware). There have also' been other 
discussions on whether the O\~S schedule can be made earlier.V--

3. AT~f Ad lIoc Committee Meeting •. The Control and Display and Control System 
Ad Hoc Committees met at MSC last Friday. Significant items where were brought 
out by ~1SC \\'e re ; 

a. Control Systems. For CHG momentum dumping with the CS~f reaction control 
~, MSC _~ta.ted t .he best app,roach was to ' .usc an attitude:hold mode~ . We 
J!..~po:;e~ this a .year_ago and the ~1SC posi tion was that t~ci r system (inertial 
. components and RCS engines) sh~~.!. ~ __ ~(),t .. be .operated in this : fashio~. 

b. Controls and Displ ays. ~ISC 11as indi cated a strong desi re to .fashion 
the An .. 1 Controls and Displays for power management .similar to the Airlock .. , 

~ystern. i. e., indi"yjdual ON/OFF control of eac~ of the battery module~ and 
' 'l(rad·~·re~gul.ators . for the 18 ATM power modules~ There is no basic objection 
-to tii'is oxcept we have a very limi.ted .. a.moun~ . 9£ displ ay area in the LM. The 
proposed power panel dispTciY- could be located away from the main area of 
activity. '~e will also have to assess the entire scheme of power management 
both from the ground and onboard by the astronauts and what impacts there 
may be on other ATM systems, such as telemetry and measuring,~ 



\ 

\ NOTES 2/19/68 HEIMBURG 
1 

1::lJ! \ 
Test SA-51, a 15 seconds test with bombing of R&D engines in position 
No.1 and No.7, waS successfully performed on February 14, 1968. 
FunctIonal · performance of 811 systems was satIsfactory. EngIne thrust 
levels were satisfactory and the instabi1 ity induced in each of the 
bombed eng i nes was dampened in app rox i mate 1 y" 30 m i 11 i second 5, _ No ~-
'un(isuaf loads' or hardware damage were experienced;'" Test SA-52 is 
scheduled for February 21, 1968, It will be similar in all respects 
to SA-51. Test SA-53, the last of the combustion instability tests is 
scheduled for February 29, 1968,~ 

S-IC STAGE (MTF) 
Facil ity preparation is being made to receive the S-IC-6 stage on / ' 
March 1. Stage will be installed in the test stand March 5, 196~. ~ 

S-I I STRUCTURAL TEST PROGRAM 
The S-I I (V7-2l) stage official schedule to be presented to NASA 
Headquarters is: Delivery to Test Laboratory May 8, 1968; testing to 
start June 19, 1968; and testing to be completed September 14, 1968. / 
The facility construction progress is compatible with this new schedule.v' 

~-IVB STAGE (MSFC) 
Test S-IVB-954S was conducted at the S-IVB Test Stand utilizing engine 
J ... 2SE, SIN 108, on February 1,6, 1968, for a duration of '~,.:'",second i~le ~ 
~~~.~I.~, ".~OO-seconds mainstage", and"~Q-s~conds , idle. lT!o~~~~ ,. respectively. 

" The 200 seconds mainstage duration is the longest test to date made on a 
prototype J-2S engine. The engine performed and operated satisfactorily 
and ~. te~.t ._o..~J.~_c:.~ !,Y.~~ . ~e r:~ SLl.cC~~,S f,~ 1 ~ V -



\ 
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NOTES 2-19-68 HOELZER 

~h () 9\-~ 

THIRD GENERATION COMPUTER INSTALLATION STATUS: " 

Contractually the acceptance tests were to start February 1, 
1968. At Slidell hardware only was turned over to the 
Goverrunent - on that date and the COTR acting under: terms ··of the 
contract ,delayed the beginning of acceptance. At Huntsville 
a ~.eLay_ was initiated by the Government until February 9 
due to ~ack of certain circuit breakers required by the con­
t~actor. Hardware and software were turned over to the 
Goverrunent for certification on February 12. The COTR 
acting under terms of the contract delayed the beginning of 
acceptance. T~_~~e ' occurre~ ~t Slidel~. V 

The c9ntract calls for certain items critica~ to acceptance 
to be ready prior to the beginning of an acceptance period. 
These items were either missing or incorrectly implemented. 

The contractor estimates that on or about March 1 the system 
will be turned over to begin acceptance. 
~ _._--- --'-

The contras.t~ng _ offiqer _has informed the contractor
1
that 

he is-r:n-i ~amag~_~ituation_ under terms of the contract. ~ 



, 
I 
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NOTES 2/19/68 JOHNSON 

Nothing of significance to report. 



NOTES 2 -19 -68 KUERS 

1 • Visit to MAP: 

Last week we made a field trip to MAP with a group of senior members 
of ME Laboratory for general orientation and review of manufacturing 
activities at Boe~ng and Chrysler. Three areas at Boeing have been of 
major interest to us: (a) The status of welding techniques and the qua lity -. -. .. 
records in welding, (b) the activities in manufacturing t~chnology develop-
~t, and (Q) the newly created capabilities in their machine shop, mainly 
in the area of tape-controlled machine tools . . -.. --- .-..~ --- - -

As to welding, The Boeing Company has made a number of improvements 
in their techniques which contributed to achieving higher quality levels. -, 
However, theY31te still plagued occasionally with high numbers of defects •.. 
In our discussions it was pointed out that the human element still plays a 

. - --
major role in the performance of welding requiring constant attention of 
shop supervision and training on the job. In spite of all mechaniza.tion 
and written procedures, welding is still an art and r~quires good,teamwork 
and high motivation of the group. 

The manufacturing technology development efforts are very limited at - .-. - - - .. ~ -." . 
Boeing in Michoud and this is mainly comJLC!I}.y_-{unded. They are engaged 
in welding development of high strength steel for pO$sible use for pressure 
fed boosters, in tube connection impr ovements I man\lfacturing technique 
development for flat bulkheads I and others. . 

In the area of machi~ne shop moderniz~t~on I Boeing is in the proces s of 
installing six numerical controlled milling machines which will become 
operational in June of this year. With the addition of much other equipment 
such as a h!3at.:tr~a~ment furnace, stretch forming press, etc. I they will be 
capable of manufacturing a great number-of 'components for the S-IC structure 
in house. 

A tour of the Chrysler shop revealed the problems of maintaining the 
skills and capabilities in a low production program. 

2. Loss of Key Personnel: Our senior resident engineer for the S-II stage . 
at Seal Beach I Mr. Joe Halisky, has resigne-d · ~~d- accepted a position in . 
indus-try (at NAR). which offers a greater -chall~nge and substantially higher 
!_~~~_ry. , V - "','. _. --- -

.' 



NOTES 2-19-68 LUCAS 
I). / '). b ~~ I:> 

1. ORBITAL WORKSHOP: lhe S-IVB OrbitaL.Woxkshop .,C.r.l;.!w Stati<Jn Review 
(CSR) was completed last week--a~-;cheduled. Organizations -represented 
at the: review inc lude NASA Headquarters, MSC, MSFC) Martin C .. )mpany, 
and McDonnell-~oug1as Corporation. Astronauts taking pant w~re: 
Gordon Cooper, tlack Lo'Usma, Owen Garriott, Bruce McCandlel?s, Paul Weitz, 
Joe Engle, Ed Gibson, and Joe Erwin. After a Monday afternoon 
inspection of the mockup by the review team, workmen disassembled the 
crew quarters Monday night and the astronauts began the task of putting 
it back together on Tuesday following the step-by-step procedure and 
sequence that they will use in space. The "~Nalk··thruugh" was 
continuously monitored by our ,technical personnel using closAd-loop 
TV and voice communications with the astronaucs. Following each work 
session, a debriefing session was held to present comments on the 
proposed design and document the recommendations. Approximately 140 
RIDS were ,prepared. This brings the total for the Decembe£'-E-ngineering 

"-'Rev{ew and the -Crew Station Review to 226. The primary design 
daficienc~es were in the controls and display panel and the penetration 
scaling plugs. V 
2. ~N FACTORS ENGINEERIN.Q: Preliminary analysis of a KSC General 
Electric (GE) sum:uary rep0rt for __ AS-SOl illdicat£~$ that .1(~st.ti. mt3 du~ . 
to human errors cost the government approximately $?M. Of these 

.c::-er·i'ors, a significant number could recur under similar relationships 
of men, equipment, and program operation. These errors, classified 
as repeatables, cost approximately $3M. Information in the report was 
gathered by GE personnel observing launch preparation activi.ties. 
Many of the items reported would yield to an effective humaIl error 
control program. In dealing with the problems mentioned above, a 
preliminary Human Engine~ring Program Implementation Plan has been 
developed. We have been informed that a similar evaluation has been 
made by NASA Headqua~ters personnel and has beAn presented to 
General Phillips. V'" 
3. NUCLEAR VEHICLE TECHNOLOGY: At their request. we gave a special 
briefing to Space Nuclear Propulsion Office (SNPO) 'personne 1 on 
Feb 15-16, 1968 at MSFC. The subject was the suitability of current 
technology efforts, particularly in the area of nuclear radiation 
effects on fluid phenomena. Discussed extensively was the proposed 
extension to the contract under which General Dynamics will do tests 
to determine nuclear heating deposition rates and stratification in 
1H 2. The proposed- MS':iic -prograrri-h"as been endorsed bySNP6" management ./" 

-anti -funding for implementing the program apparently has been approved.vr 
4. ENGINES: At the request of Space Nuclear Project Office (SNPO)/ 
Las Alamos Scientific Laboratory (LASL), Mr. Jewell and Dr. Steiner of 
our Structures Division went to Nuclear Rocket Test Cell C in Jackass 
Flats, Nevada, to assess possible damage to facilities by acoustic 
excitation during ~he-coming Ph'';ebu~:'2A - test~· . · -l)u'ring'-{acilities 
~-nspection-;- t 'en 'critica-1 areas -were -ident:ffi~d where damage might be _ .. _ .... __ ._-- --.~-~ ,.--.... . ~ 

expected. We will recommend modiffcatforiS---f"6-preclude the possibility 
of damage to these areas~ 



NOTES MAUS 2/19/68 . 

PSAC REPORT: We have reviewed the December 1967 Draft PSAC 
Report on U. S. Strategy for Space Research and Exp1oration,FY-69 
Program Decisions,and summarized the most significant recommenda­
tions as follows: 

Planetary Exploration. for J26.9 - 1972;.. Use, p;r9Y~:n ,,~.apability, e. g., 
MCi:.~iner .c1ass spacecraft/Atlas-Centaur. Maximiz.e scientific first 
discoveries; minimize development cost Ci:nd shorten lead times. v ' l 

Planetary Exploration for 1973 - 1975: Explore the ~p-Fface of the 1., 

near planets. Undertake studies and long lead-time development wor'k . 
'-. - ..... - -... , ..... 

leading to the_~~ .~ ,.of the Titan . ~I Cl:nd other greater c.:ap~city combination~! , 
e. g., Titan III F ."':". C~ntaur is an attractive example. As an alternative ~ 

to Satu~n V Voyager, study the use of the ~itan III F - Centaur. A 197 3 ~ 
' IITitan Voyager Orbiter:" J~ )loL.attractive; main o.bje~i:ive should re a ~ 
comp'etent l.ander at th~ earliest opport~~ity. V 1 

Manned Flight for Earth Orbital: Studies leading to the establishment t 
~fh: i:f~-~i:l;~~:~it~~~{~i::~:!sb~;~:J~:.;r;;;:~:~'::·~ii1)!~!·'~-;':~!'~~~i~'~ i 
~R.t_~~~~."b~t ~~'g~e '''~erious study be ~ad~c'~f'th~·"MC{C''';Y~''t~';;:s.:'''a's~·,¥~:-·~<- J 
_~.~~~rnative follow-on system for the .~ec"o~l1s. ~s~J_ot.Yf.?»~l;.~h.2P....:_~L~~~,~~~~~,s.:..~ i1 
.,C;: an c e 1 rt S 'l tl;I2l.J.l}~f1~E..:.J.1j_ , 

Manned Flight for Lunar Exploration: Immediate consideration of an ! 
~~~~9.J.og i ~ti~" !U':.~~t~,~~.9.eP.2:.9.!~_,,2!.,",4~p.Jq¥j,ng,..Q,n_th~_IP.2~,..~o!..? ~!l.~L._ i 
vehicle using a launch vehicle of the Titan III class. Use Saturn V for " 

·~an.:ried-/la~di~ ., ~."'''''r ....... ,.r; .• ,.-., ................. ~-, '''t-....,., .. ...i ... ~~,'~ ' ..... , ·,'.-to' .................. ', .~\· ..... b,..);."\,:I"'...;.\.,j,~'N~~~~'.MI.~~~~.,.~~~AtQ."t;fr J 
~oIi/")l( ...... '"l~.' • • • ··'n.·~ .. ... T· ..... ·' .&.,."'II' ~" I 

NASA Organization: ... ~A§'4_EL~p,~~,d,~~! ... !~y.~~~}~!~.~ so that NASA, f 
essential contractors, and the scientific community can be kept & 

li:i~~~i~~:!~:~~~1~:;;;;p~if·gt~~~;~i~;t~:i.~~~~~~~;};th.; I 
possibility of gathering data on planets which 'can increase the value ~ -o{'"ihe"':fli"g ht~'p~o g';a:;;;,:' ._; .. ,·A .... """''''''""'' ...... \~I<''-'' __ '' •• ol:''''''',',·. __ .-..".~· ... " ... , ... '''',,~,.....,.'''''''....,.-_,.-..._ ..... ""'-"I.hI'_ ~' 

~l"C',.:f~ij.-';,i. t.~."1'~,~·U"tI"'-".;.."'\.·'&7P\.~r:> .. "i-:;i;..~.r~:~ ~ 
-. . Reduction of NASA Organization to lower 1, 

~.!?~:r <?~. !e y.~"~~ . by .. r.e.tCi:.~;i~~~ly " t~·;-~:i!i~i ~~ - 110\1 ~-e::~~'e~ ~J!i~I~.~~ i 
...t.~~q~!.~,~ .~J~~~.upco.·~ing progr~!?~, r_~.taining invol".ement of the ~ k 
~!;r.Z;~H}:~7'S2T~.~~1t¥, co..n~~nuity .. in tne~trai~in.g .~~d experienc.e .".of. ~ 
young investigators on whom the future programs \~'-iIl'dettend, retaining f 

'''''co'inpetitive' spirit between o.rQ:·aniz~~!oA~l .uni·t~" of t.he NASAt~a'~, an(fs" ! . 
... ~~!rtrtn:g-ran~··i~il~~~i~'~~£1!t:&~~i.~:m~ii~i;ng~;~r~~~~of ~ 

Center programs which do ilof-c'ontribute to the "c\!ttin.&..s~ · .. ~ 
, ·-spa.-ce--missions· or·tect{notogy3Wsctthat~~~ilable · for the ,E 

'iLb8"~e-Obj:d1~e7.fjiL'IV'· _ ..... , ·1_"G·'Ii·nJf""""~~~Jf~~~~~~.~ i 
A 11\ ..... ~ .. $n • "e~ I' <. . ' . . , 



NOTES 2/19/68 RICHARD 
Q. h. ~ cKt? 

No submission this week. 



NOTES 2-19-68 RUDOLPH 
d'/~ 

f') J"")/J '11"' '-
" t.. • 

1. AS-S02 Launch Vehicle at KSC: 

o ~l!t.ofi and malfunction test was successfully completed, Fri., 
16 F,eb. 68, on schedule.v 

o Modification kit installation has continued to irnprov~ and is no 
longer .. e.~~te-~ to ' be ~ major probfem·.a:;ea:-7/ - ,. . ,--

. . 
o The MSFC Pre-Flight Review for AS-S02 is scheduled for 9:00 

a. m., Tues., 20 Feb. 68, at LIEF. V 

2. First Manned Saturn V Mission: 

o For several months, MSC has been studying the problems 
associated with having the manned CSM remain with the S-IVB through 

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

restart. The lack of firm decision has delayed the start of the' software 
p;;g~';~ for the first-S'~t~~-V-~a~n'ed-mis-si~;-.-------· ..... - ... _-_._-

) 

o "On Mon., 12 Feb. 68, Dr. Gilruth 'decided that the manned CSM 
would separ~te fro~' the S-IVB, and extract the LM, prior to S-IVB restart. 

o When the ~anned CSM/LM ha_ve _Planeuvered .safe distance away, "-we will restart the S-IVB for a 70-second burn. This first rpstart will 
.... occur -~b-;~t' "4- 1/2 hours after orbital' ins~~tion:~ ~ 

---------__ .... - • __ •• _ 'F~'" ...... _~ ..... ~' -- 0' • - .. 

o A second restart (lOO-second burn) will be made after an 80-
~--------.. --~ -~--.----- ----- .. _----

min,:~_~~ .. ?.~~t p~..!'~o~..: V 
3 . . S-1I-4 Stage at MTF: 

o Stage was removed from the test stand on Frio, 16 Feb. 68, and 
placed in the S-II checkout building.V 

o _~.B2 tal?-k)ilspection is ~ow ~n ~:ogr~.~~, and is e~pected to be 
completed by Fri., 23 Feb. 68. ~ 

4. S-II- S Stage at MTF: 

Stage arrived at MTF (on dock). Sat •• 17 Feb. 68. ~ 



NOTES 2/19/68 SPE'ER 
!) h. " ,( r) 

1. AS-S02 FLIGHT MISSION RULES REVIEW: The S02 Flight Mission Rules 
were reviewed with the Flight Director (Charlesworth) and Mission Director . 
(Schneider) on February 13. Major open launch vehicle area is the question of 
restart inhibit conditions. Due to recent changes in spacecraft P17imary objectives 

r"-and the importance of a '~uccessful S-IVB restart the contingency conditions for 
inhibiting the restart by ground command have been reviewed with the Saturn V 
rrogram Office. We are questioning certain inhibit cases in which a restart 
could be demonstrated at the price of loss or destruction of the spacecraft, 
Dr. Rudolph and I have discussed the issues with Bill Schneider. who will obtain 
a decision from General Phillips. MSC (both Kraft and Low) are supporting our 
positi.~~ as it potentially enhances the deCision to man._Af?-.?0.3~ ., ... ·A C2!?plicatin~ ' 

. i 

"'-factor is the recent decision to separate_.the._S/.c.~£r.om..AS_-:.~q3 .pri.o! .. ~~ .~~~ restar~, .. 
~his 'will give us two more opportunities to manrate S-IVB second burn. We are 
still gaining significant time and mission flexibility i~ '~e demonstrate a successful 

_ 2nd bu~n on S02. ~ 

2. APOLLO 6 OPERA TIONS REVIEW: I participated in Kraft's 502 Mission 
Operations Review at JMSC and gave a short presentation o~IY ~~.erns .. _ 

.E!. _ q~lrut4 qu.~s tion~d. the ra.t~.9nale ... 9f s o~.~.5)t~h~ .. ?LG9bj~c!~v:~~~~b-.. 3~;.S .. l?-ea~ 
..-.shield cold soak and re-entry he~t~ng _~.9ndi~ioz:.s .. ~ It was quite apparent that,M~C~ 

does not rea1-ly neep. ,:this fligl.11! ~,t9.J?J:"oceed with manned missions. y/' 
) _ __ .. ~ ... -' ~ .. ~.~ ,.- · '''~'''~·\''~'''''_''''''"-V-' ' '''''''''''_'-'''1 ''' _'''''''''~.'''r_ ''' '''''''-''''-:-'~''''_ 

3. ' APOLLO S LM-l DESCENT STAGE REENTRY: The LM-l Descent stag~ 
reentry occurred on February 12, 1968, at 1220 EST in the Pacific Ocean 300 to 
400 miles southwest of Guam. V ' . 

4. DESIGN CERTIFICATION REVIEW: The next DCR is to cover LM-3 and CSM 
• • .... '..- 4,.., ... ,~ ........ ~ ............... ' ....... _ ... ,,~. I.''''.·~· " . .......-... 

101 and is scheduled for March 6 & 7 at MSC. MSC has been ~equested to submit 
J a--nCR report one week prior~ tothe··"DCR. -W-'e have arranged __ ~_..!,~,? h..<?u~ .. ~~".~~~~g 

on 3/1 to brief you on this rep~r~ .. ~nd any other information you will need to 
-pa:rtrCip~ate in this DCR. V · " 

S. CHRIS KRAFT MEETING: The Titan III meeting is scheduled for 2/29, the 
first day of the Kraft meeting. We have agreed to proceed as planned with AAP 
systems briefings and hardware tour scheduled for 2/29.and the more principal 
discussions and the luncheon for 3/1. V · 

\ 

6. AS-205 AND AS-S03 FLIGHT MISSION RULES: A very profitable discussion 
of AS-205 and AS-503 flight control plans and mission rule related requirements 
was held on February 14 with R&DO. Program Offices, MDC, and IBM participation. 
The meeting served to clarify needs, ground rules, and schedules for these 
missions. The understanding and efforts initiated by this and similar planned 
meetings should greatly improve the timeliness and effectiveness of our flight 
mission rules for 20S, 503, · and subsequent missions. V 



NOTES 2-19- 68 Stuhlinger 
?- h.,Q "'p') 

1. OWS EXPERIMENT PLANNING: Jim Downey spent this week at MSC 
on Bob Piland's OWS Exper iments Sub- Panel. Programs for ' astronomical 

, and other experiments for both the OWS-B and :C versions were establi.sh~d. 
'unfortunately t Dr. Mueller's recent guideline that there will be wlt,~l' a B ' .... 

i~.., a C version eliminated the earlier planning of the payloads group showing 
~, an .e'y()lut.ionary exp.eriment progra!!l based on a B and a eversion. 
, OSSA's recent dec is ion to start a new collection and ~election of - .~ ~ ... ..'- " 

astronomical exper iments and to plan for an astronomy payload in the 
t .• ,,___ ........ - _.. .... ., ,"'. ,.- • - 'fI 

1973-75 per iod, independent of the OWS, is in obvious discord with the 
_'.~~_. _ r ' " ~ ... . ;.ns¥:¢jf.~~"."7cfo'-""" ~ 

pre~Ae nt OWS I?~l}~g,.,.~!£!",t. It is hoped that filis discrepancy can be 
resolved soon. 1,./' -

2. HELIOMAGNETOGRAPH: We were very gratified to obtain approval 
from R&DO for the jqlnt .. NR4- MS¥.~ _h~_liom~gn.e~og~.~P~ _pt:?je.~t, .including 

. $100K in 1968, and $200K in 1969. The significance of this project will be 
fouz:fold: (1) Support of ATM before, during, and after flight; (2) original 

~ contr ibution to soi"~;-phi~'ic~--by --lv£SFC"; {3Y 4.e.Y~i~p~e~,t of s-~ fentific capabilitie ,~ 
at MSFC related to scientific payload projects; and (4) impr ovement of MSFC' s 

- scientific image. We will give more detailed i~formation on the project in our 
,--- -'-". - r-'_ presentation to you on Mard'l 4. ~- - -

\-". . ''-

3. ESSA VISITORS: Dr. Harold Lienbach, Mr. Robert Olson, and Mr. Robert 
Decker will visit SSL on February 19 and 20. They will receive br iefings 
,on the experiments planned for ATM "A". _ESS~.--i~ '.e,r~'P.?-~_ ~I!g a plan to meet . 

_?_Un9 .Qbs_e..!..Y..~t<?F..Y.~_i!lta r~.quirements_whi.~hJ?-aye be,~~ .i~ent~f~e~ .. by:' t~"~ p~~.~~~/ 



, NOTES 2/19/68 TEIR 
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SA-205: Based on the~'CSM 101 delivery projection from the Manage-
ment Council Meeting, we sent a TWX to General Phillips and asked 
fuat~_e .. have_ thE: shipment of SA-20S st~ge.s delayed to be compatible 
with spac~craft shipment. I saw General Phillips Thur'sda-y~ Fe'bruary -. ~- ., 
He and George Low had just reviewecl' the ~SM 101 status and it now 
!:EEe~rs toJ?~ ~'!Jo~t_},,? _.~~y's_,~..et~ .!_ .. (Shipping date' 10 April 1968.) Ba:;ed 
on this estimate, General Phillips has delayed shipment of ZOS stages 
until 30 March 1968., V 

15. 

SA-Z05: The original design philosophy used by MSFC in the Saturn 
Programs resulted in numerous single failure points throughout the 
vehicle. At the meeting on launch hazards for SA-204, General Phillips 
asked that we look into t he single faiIure points that might cause cata-

__ ~._ .• '" .••. ~ .' ." - _0_' _ .. ._.0 _ .,.., 

st:rophic vehicle loss near the launch pad. Astrionics Laboratory has 
~.- -~-, -- . 
made a dE:!tailed review of the Saturn IB launch vehicle electrical system 
a:ld ide::ltified single failure points in the S-IB, S-IVB and 1. U. stages, 
a.nd submitted recommended changes for their elimination. The changes 
to the S-IVB and 1. U. are considered minor from a schedule / design 

.... -. . 
viewpoi:lt while the twelve S-IB stage changes are significant. We have 
initiated a high priority action to obtain detail assessments from our 
contractors from a confidence, reliability, and schedule impact view­
point. Although in almost every instanc~, .!.em<?yal of a single failure 

_pOint ,is 'highly, desirable, '"I feel we m~st consider all facets b~-fo!e_ ' .-
making a decision on these changes. - V-:".,..... ,,,., . , .. , ' 

S-IB STAGE STORAGE ENe LOSURES: Demonstration of the prototype 
~ __ ..... .1-"" . ... ' ... 

stor<!lge t:!nclosu~e (located in Building 4708) was given to Chrysler per-
4_, . . 

sonnel last week. A review of the operation of the enclosure during 
the past two weeks indicated a 40% or below humidity level can be main-

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

_ ~~jp~§~ We expect the first enclosure to be completed by March 12, 
1968: a:.ld the fifth unit to be completed by May 7, 1968. ~ 



NOTES 2/19/68 WILLIAMS 
~ ' .( .. ~ '.; 1. , J i " i :# ' 

1. ·Saturn V Workshop: The fourth (and next to the last) review of the Saturny 
Workshop study revie~ was held ai-MSC on Friday, 'February 16 . -Iil genera11 the­

"'ineeting was very goodl. For the first time; "Schedule 'and Re'sources were presented 
(With data),- ~;'d althougr the cost data needs some rework, the real message of where 
our problems are came\into focus. 

, 
'. It was shown that the only way to get such a program initiated (Phase D in Dec. '68) 
as per the guidelines was to go sole source and probably to use letter cont:t;"acts for short 
periods of ti~~." Even then,the e;rlilslmple "Configuration B'~B=-iYworkshop' ·~~uld~~· 

not be i~aii~bie until December '71 (which was optimistic and so stated), and only then 
if AAP flight~_4 ,t4!,Qugh 7 were not flown. The more advanced "Configuration B" (B - 2) 
~--- ... . ~--.-,' ...... -.-, .. ~ ~ . ' .- ,~~~ .-- ,,-,...-. -
would not be available until June '72, and even then, it would have to be based on the 
complete core program flying on schedule. The ':C CO~~g¥-ration~': could not be ready 
until mid to late 1973 and even then, would be based on a relatively tight schedule' - .. 
~farting Phase D in July ',69. 

The cost picture did not come out clear in the meeting; ho~ever" based on our work 
in this area, l~!~u~lear .. that-the .. early .. :" .. y.ear co $..t win. .. Qe~ the. cqntroll~ng fac;tc? F,I and .9_~ 
any of the configurations, "B" or "C", i~ wi~l have a big effect. ,The cost tOX: !J;h.~l:!s: 

: s'hop ~(I?2E.~~ ~x.R~,ti,m~.Q!,~J ... J~y~t1£E....!~n!£l~~~_\!~s:~h~lz~~~2:E!~~!~) ranged from around 
$240 million to $350 million for "B" and about $1.1 billion for "c" . 

....... '~~"'''~p~"'!'~~oIIb . ....... ,. j ""~~~ 

In the cost area, our biggest problem is the fact that Cluster I, and in particular 
• .-: .~'_'_ ... ~_ . ' . i '. 

,-~~!ght.~ . 4 .. : . ..7.,. are requiring a ~~Ilu.p.Q!~gJ+_1:l:ring . :§.9F.70,_ just where ~~~~~}.h.~ ,t<"l 
.;>ot9_~~~..t~e ne~t . ~or: ksl,t.~.l? .. ~i~~, and ~t~<2ru.~11.F'~Nt9~Bs,AJ2.t .. ~Qt. ... .R;5$t§~,1!r.~J9._'l~l~.x 

the ATM to the Dry Workshop. 
~~~t~~_~..&~~~C.~~~.l,~'1.i";:i.~ 

The ~!...re~1~w.,;wyill now be held on .... M_~;-Ell.,?)n Washington, D. C., and it is planned 
to pr~~_~.~~_!?-~ .. . E~.sults to the, Tho.I!lP~9~. CQffintittee...on.Mar.clL12. We are still planning on 
conipieting the final report by March 15.V ' 

There was no · discussion Friday about MSC's meeting the preceding day with the 
Thomp~9n Com'IDittee. I didn't have time t"o"talk to Mr. Stoney but plan to follow -up" 

ancrget hls" impr·esslon. I'll let you know what I find out.V 





.. . - ': .~ . . 



NOTES?.' 2 ~! 1:.8 BALCH 

?-l').(' C;~ ~ 
S-II-504 Testing - Dye-penetrant tests and .rework of tninor discrepancies 
have been cotnpleted. X -Raying is still in proces 5 and is expected to be 
completed today. Dates for reinstallation in A-Z test stand and for cryogenic 

... ·proof-pressure test haveb·e.en changed froIn Z/24/6§..and ?/18/6~ to 3/1/68 ' 
"anq 3/2~., respectively. Sh~pInent to KSC~\s still scheduled for 4/26/68. V 

S-Il-505 Testing - Reeva.luation of Inodification period in the Vertical 
Checkout Building has resulted ' in a c.hang~ of the ('"'In-stand date from 3/3/68 
to 3/7/68. Cryogecic proof pressure test and static firing are still scheduled 
for 4/1Z/68 and 4/23/68, respectively. V 

S-IC -506 - Arrival at MTF has now been rescheduled froIn 3/1/68 to 2/29/68, 
~ .... ~ .__ ~ ... --....... ~-~. .' _ ..... -~. '~~~ . ...... "-. "f 

and target date for in~~J~ation in the B -Z test 5t~nd has been changed froIn 
.. 31.5 / 68 to ~/l /68. V · 

Public Affairs -A New York Ti~ reporter. Mr.. (John Wilford, has arranged 
to visit MTF on 3/1/68 in connection with a story on the national space prograIn 
he is developing. V 

The Canadian Consul at New Orleans is coordinating a technical tour of MTF 
on 3/5/68 for 44 Royal Canadian Naval Officers. Exclusive of this visit, 585 
foreign natio~als--·have visited MTF thus fa.r"· iii--T968, which is more than the 
entire nutnber of foreign nationals that visited · MTF' last year V 



NOTES 2/26/68 BELEW 

"h~rfi~ 
ATM HEADQUARTERS REVIEW: The periodic ATM status review 
was held 'at Headquarters on February 21. M~. Mathews attended the 
morning session, which was devoted to discussions of the liquid thermal 
control system status aI'!d A TM redundancy. with particular-'emphasTs ... 
onth;;'~ciigi't~i "c'omputer and startrac1ier' ~-" Mr. Mathews made the 

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

following slgnificant comments: 

(l) Group all thermal procurements into a thermal system pro",-
\-... ..... -.... , .. -~ .. ~ ..... "' " ,~, .:.., -, .. .~. '. .,' ... ~ ., . ', ,,"' ..... .' " ... ...... ",. 

.,._<;:~r~me~Lpa.ckag.e ... rather than submit ·the .D&:F's tc? Headquarters for 
a pproval on an j.ll~J:!?:_-:J~.Y':"J.!.~ .!.!l_ bas is. 

(2) Be sure Ma.rti~_ isJul.1y on b<:>.ard in the ther~a,l effort. in 
order to provide a "clieck and balance". . 

. ,(3) He agreed with the MSFC recommendation that an C!.c·cep~.!?!e 
backup proced~re .. G01.l1d be dev.eloped in the event of s tar tracker or ... 

. ' J~g.it~,t ~~.~pu~.e~ .. ia.it\l~~"~.c.and that th~.s~~JJ~m~._~~.o.u.Jd p~t be redund~I?-t. 
As to other redundancy within the A TM system, he agreed in general 
with the present approach, but recommended that the command system 

.. be redundant. V 
MULTIPLE DOCKING ADAPTER WEIGHT REDUCTION: Initial results 
of MDA weight reduction have resulted in the following significant 
changes; (1) .Re~oval of fl.~?r , .?O.Q pounds savings; (Z) !teduction of 
s1<in thickness in doc'<:ing port. seat, 2~OO pounds savings; and (3) Delete 

""4 wall grid design ir. favor of 8 w~ll beam design. Weight saving;~';"'ill ' 
"~probably be in the area of 2,0C t~2.Q..O ... ?~~~~-=.",V--

I 

GRCUP FOR LUNAR EXPLORATION PLANNING: The Group for 
Lunar Exploration Planning (GLEP) meets in Headquarters on February 
26. This group consists primarily of scientists headed by Dr. Hess, 
MSC, who is charged with forming a .scientific plan. The group has 
reco.mmended .~::~~.~.:.':l.~41.~~.~.J .... S}4J'tc;tc;:e.._tI:.~~Y~.,r. .. ~.~ _s., as an early step in . 
exploration beyond A pollo. as well as the addition of a lunar flying unit 

t. -··~ ... _~c.o'''-ta. ~ .............. ..-. _~ ...... "...~ __ .......... 

~~e ,L~~!._~~~~~,!~~.1?gj~~ . 



.' 
NOTES 2-26-68 ~ROWN ~~l' 

,. f;..(, ~A . w;,., ;. ;J , 

H-I ENGINE A static firing of S-IB-Il on 2/21 ~as terminated prematurely 
due to a failure in the rotating machinery of Engine No. 8 (H-4q9.5). Indications 
are that there' is no -major damage to' the' stage "o'r the oth'e~ "seven ~ngines • 

. On 2/23, a working group was established to develop a plan for data analysis, 
hardware disassembly, inspection, assessmen.t of damage, and determining 
the cause of failure. The working group is composed of MSFC, Rocketdyne, 
and CCSD personnel • . The turbopump was _ disas sembled over the weekend 
and the parts are being examined to determine the sequence of events and 

I 

primary cause of the, failure. A preliminary report from the working group 
is expected by 2/27. At this point in time, there is no foreseen impact on 
launch schedule for the Saturn IB Pro~ram. V 
J -2 ENGINE Five tests were conducted at AEDC. on 2/22 in the reduc~d 

. fuel pump inlet pressure ~esting program~h<J.b..e".~~_f.P.HJ~:~e.4)?:"II stage inlet 
",?~ct. ~ressure c!t.QR i!!.Jb .~ ... q~.y.cd.~cJ.")8.a~. ~t .. th~ .. "~~JI .. , ~~9: " p.~~h~ .. ".r~~ge · pre- - - . 
j.~st~~L!.Q.!""lh~PW~X!!!..~The last test was terminated prematurely due~tci "a, gas . 
generator overtemperature condition which would be the expected failure mode 
for these test conditions (cold thrust chamber, low fuel inlet pressure, and 
high start tank energy) • . The next test period is scheduled for 3/1. Seven 
additional tests are scheduled with the simulated S-II stage inlet duct., V 
F-l ENGINE Reference my Notes of 1/15 and 1/22, concerning water 
shipment of F-I engines. Engine SIN F-6073 arrived at Michoud aboard 
the USNS Point Barrow on 2/16. Initial inspection indicates this engine 
experienced E.!' ~~,trime~t~l_~,ff.~c~s Jro.~ th~ water transportation mq.g~,~ V 

The F-l improved turbopump incentive demonstration test series 
was successfully completed on 2/21, at EAFB using production ,support 
engine 037. This test series substantiates the 6 full 6 partial vane LOX 
and fuel impeller and associated hardware, the internal shaft axial thrust 
balance system, and an improved int~rmediate LOX seal. These improve­
ments provide al>!1c~up ~2~.impel!~.!,_~~!!.~ .... ~,e~t.1.~ed NPSH :req':1i.~,e~e...r>:~ .. ~.;. 
which :woulcL,~~inij.,n~t~ __ gE.~!:!!t!«?!!C!.L~,~~gJ,j..n~.! if incorporated in the engines 
on the Saturn V vehicle. V 



MICHOUD VISITORS 

NOTES 2/26/68 CONSTAN 

"I?-(, ~~ 

On February 20, 1968, Dr . Oswald Lange, Chief Scientist of the 
/ ~ ..... ~'-. 

Sentinel Project of the Army Missile Command, accompanied by 
M!.~.~ .. J . . B . ... ~oc;:<?ck, Military ,Systems Directo~, of Western Electric, ' 
~~i1~,~_ M1~J~.~~_<:l_ for the purpose of orientation and familiarization 'of 
MAF organization, facilities, and equipment, Their i~~~}·,~~~ ,~ ~, ~.~me,~" ... 

ito be probable utilization of existing Government ~aci~itie's and 
.,~ontract'ors in performing some work in cc:>~~ec,tio~ wi~~)he" ,~~nti~~l 
System. ' After briefing ' Dr. ' Lange and Mr. Bocock and conducting 
tne-m"~on--a tour of the facility, Dr. Constan introduced them to 
Mr. Doug Lowrey, President, CCSD, and Mr. Bob Dunigan, Deputy 
Michoud Manager of The Boeing Company. V 

, LOCAL BOEING LABOR GRIEVANCE 

Approximately ~v_~_~" :J??~i.I?-g ".~.roP.1.c>Y~~ ,E?" JrC?~ .. ~.h.e T~1:>e .S~op w~lked " <:>_~. 
on February 22, 1968, ..E.~_Lret~,rn~~ , tq .. ,work_ .th~._ :n.~~t,J.i~.y". Basically 
their grievance concerns wage al'\alysis and Boeing management has 
interviewed -each of these employees and have the matter under advisement 
at the present time with no recommendations as yet formulated. V 

NEW YORK TIMES INTERVIEW OF MANAGER MAF 

. ' 

Mr. John Wilford, New York Times, will interview Dr. Constan on 
February 29, 1968, regarding the economic impact of the space program. 
Mr. Wilford, who is visiting aerospace contractors throughout the country, 
has also scheduled interviews at Michoud .:.vith R. H. Nelson, General 
Manager of The Boeing Company Aerospace Group, Launch Systems Branch, 
and H. D. Lowrey, President of Chrysler Corporation Space Division. 
Both NASA Headquarters and MSFC Public Affairs Offices are aware of 
Wilford's planned article. V 

STATUS OF HURRICANE PROTECTION AT MICHOUD 

The C?rps of Engineers have advised that they are in the process of 
preparing a design memorandum on the new levees and access road to the 
Saturn dock; ' are finalizing plans for the levee along the Michoud Canal; 

and that cs>nstrJlcti,?!l.JL~2HJ~ ... ~ . .t~~J>2:~~_bll..iE. .. AJ?~:.!L.0n the section of the . 
levee running east to west along the Gulf Intracoastal Waterway. ~ 

MARDI GRAS OBSERVANCE 

The contractor personnel at Michoud have a holiday on, Mardi Gras, Tuesday, 
Fe bruary -2 77T~r6'8~'-"Ina:'smuch-as"tnere'wTrr""1)e-oocOnrractoi"'peFs~onn.el ·on"" ' .. ,.,-..111 

board on this date, a liberal leave policy for NASA civil service personnel 
will be in effect. \/" ----....... ... ..... . ' ... - .. _ .. -. , .. , " .. -.... ~~'-"".-.~ ........ _ .... -... "~"'~ ' } 

_ _ ._ .~""-" " • ·M~ •••• _' 



NOTES - 2/26/68 - EVANS 
,. J,. t,~\Jb 

No Safety Items of significanc~ to report 



NOTES 2/26/68 FELLOWS 

?-h.(.jP 

Servoactuators on AS-S02: A MOOG servoactuator being prepared 
for shipment to KSC as a flight spare for AS-S02 developed ~§..siy~.". 

leaks during test. Disassembly disclosed a. crack in the housing. 
, ~-:P& VE-M has determined by examination thitthe crack was ._ ,; 

initiated by ~~re~t~ __ ~9r~o.s~ ~!:r:}:df!~.tion oLtensi1e . stress, .. _ 
!=_~~.rosive atmo.spher.~ .. a~d. ti~~, ! Four- SOM (MSFC type) M·OOG 
servoactuators on AS-SOl will be changed out and replaced with 
60B (Boeing type) servoactuators which were manufactured using 
techniques more favorable to reduction of stress corrosio'n suscep-
tibility. V ' . 
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NOTES 2/26/68 GEISSLER 

1. Number of Landin Sites for Mission Plannin Effort: At the Twenty-
Third Flight Mechanics Panel Meeting, held February 1 & 15. 1968, NSC 
indicated that they had a ~entative proposal for expanding number of land-
ing sites for lunar operational ~ission planning effort from three to four. 
We presently hv.:v;e ,three laUnch 'oppor'tunities for each 'monthly ' launch period J 

, of about 8 days ~uration; if above proposal is accepted, we would have four 
1 aunch opportuni ties with a slightly longer launch period. Extra landing ." 
site would be on the eastern "boundary (A'34°E) of landing site cor.ridor, 
which means that our window would open earlier than at present time. Clo~­
ing of launch period remains unchanged. We shall determine impact on 
mission planning of th~s additional launch opportunity. Subsequent to ~.~ 
meeting it was learned that next meeting of the Apollo Landing Site Selec-
tion Committee is scheduled for Feb. 27, 1968. Since Dr. Stuhlinger is the ~ 
MSFC member of this committee, we shall inform him of the aoove activities.~ 
2. Acoustic Data \-lindfall: In our 4 percent sc~le model acoustic tests of 
Saturn V at AEDC we used multiplexed data recording to preserve fidelity in 
time correlation of transducer outputs. The magnitude of the job and over-
all scheme was a "first" in wind tunnel testing technology. \-le used our 
own recorders and data conditioners which were developed integral wi'th the 
model and its instrumentation. Word had gotten arovnd to Lockheed, Sunnyvale, 
who approached us recently on this technology in conjunction with ,,,ork ~hey 
are doing for the Air Force. Out of these discussions developed~'yE;.!Y_. 
beneficial - for f4arshalL - arrangement whereby. we w~ll obtain urgently 
~ed ~d--d~ta. -'on 'a biconic n.~~e _ . .B.rap_e_ which would be -. di:r;'~~~_~y, _app).~.c:~~!-e to 
AiiP-.:c.on!igurations ~ · The onl~~~urden on us will be the ~aning or·,the: record::-

_:i:.ne equipmeJ?,t ,'hich, by coincidence, was planned to be a,t AEDC at about that 
time ~~yway for a di fferent purpose. V ' 
3. Cross-Beam Program with ESSA: Dr. Bradford R. Bean, chief of the Radio 
t-1eteorology Program Area of the Have Propagation Laboratory, ESSA; Dr. Vernon 
Derr, Chief, ~·1illimeter \-lave Program Area and Mr. Raymond.·McGavin who is 
in charge of meteorological sensor development, visited Aero";Astrodynamics 
Laboratory for a briefing of crossed-beam technology. :£!!.~ ~J:1ree:. s,.c,ientists 

' ~~ed, that the .lil'.st field test results are enco~r~B.ing, ~d provide the 
basis' for further feasibility studies. They propose a joint MSFC-ESSA pro­
gram for development of an infrared crossed-beam system to avoid the unwanted . 

~ optical backgrolIDd fluctuat'ions from distant clouds ~.L..h~2;.~'- -' ESSA would 
like to match funds 'with MSFC to systematically explore infrare'd crossed-
~eam systems under weather conditions, which clearly prove or disprove the 
feasibility of crossed-beam systems to measure winds and turbulence. ~~FC 

would provide the infrared detection units, all analog recording systems, 
partial funding of an-~on-line digital data logging ' system, and all E~at_isti­
cal data evaluation. ESSA would provide q~sign specifications for the in-

, frared detectors, more-advanced theoretical models and n~w computer programs 
for the evaluation of infrared lfght source variations in the troposphere, ' 
h umidi ty '; - te!Jlperature and wind sensors on a meteorological tower. They ,¥ouid ';also ' 
_C?pe!'.~~e al,l faci,li t .ies, collect most of the t_~st data and .pre-P,are digital 
~apes: with these data 'for reduction on MSFC computers. The ESSA people were 
~~thorized by Dr. Gordon Little to commit ESSA on such a joint~ogram, and 
have discussed such a cgmmitment with Dr. Johnson, R-EO-DIR.vr 
~-Saturn V Performance Data: In response to an urgent request from Col. Burke 
- Headquarters t we transmitted two-stage Saturn V performance data for polar 
orbits. ' We understand it will be used by Mr. Cortright, and Drs. Mueller and 
Newell for planning purposes. Cop'y was ~ sent to you seperately. v' 

Ed Buckbee
Translations
E.G. Looks like an attractive proposal. B




NOTES 2-26-6~\GRAU 
~ J').~ ) \ P 

1. TEST REDUCTION PROGRAMS: Our counter proposal to a Boeing test 
reduction proposal of November 1967 is presently being negotiated. 
The stage contractor did not immediately accept the proposal, an 
opti'mized schedule for the test and checkout program; 1!owever, we 
expect that implementation will be .effected! The proposed program 
would reduce total dwell ' time of an S-IC stage.Jn test and checkout , 
,from 32 weeks to 18 weeks, eliminate one te'st cell and 'crew at 
!1iChOU~d, and still de.1iver a:'- complete and flightworthy _stage to 
,KSC. 
,---

o 

o 

o 

Instrument Unit testing has been reduced from 105 system/sub­
system tests on IU-201 to the present 72 tests on IU-209. ~ 

Test reduction recommendations for S-IB test and checkout 
c>perations at the manufacturing site (MAF) and at the static­
test site (MSFC), when implemented by the contractor, will 
result in approximately a 25% r~d_uc~ion. V- --
A number of factors, most notably the developmental nature of 
the programs, efforts to reduce or optimize testing, and the 
contractor's l€arning curve have reduced S-IVB test and checkout 
time substantially. Checkout of S-IVB-502 at Huntington Beach 
required approximately 6500 man-noUrS;-che'ckout of S-IVB-S06 
required approximately '3500 man-hours. Pre-static 'checkout . 
flow time on S-IVB-SOl was- approximately 42 days, on S-IVB-S05 it 
was approximately tn-'days. Pre-static checkout flow time 00' 
S-IVB-JQ4 was approximately 40 days, on S-IVB-~09 it was approx-
imately 28 days. Post-static checkout flow time on S-IVB-20~ I 

was approximately 32 days, on S-IVB-209 it was approximately 
~l days. V 

2. ELECTRICAL/ELECTRONIC HARDWARE CRACKING PROBLEMS: Lewis Research 
Center has 4iscovered cracking problems on electrical/electronic 

,hardware similar to those experienced at MSFC. A meeting was held 
recently with three of their representatives in order to provide 

. 'them with the benefit of our experience in this area. We discussed 
' the inspection to be performed to determine the quantity of cracks, 
failure modes ' present, a feasibility laboratory investigation to 
determine the seriousness or degree of cracking, variables involved, 
field repairs, design modification for preventative measures, and 
new design for future builds. Test results in the form of engineering 
requirements, technical memorandums, etc., were given the Lewis Center 
personnel so that they would not have t ·o duplicate previous test~ 

! 
• 
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5 2/26/68 IIAEUSSERMANN 

. 1. ATM Review. Heeting with Mr. Mathews at Headquarters on February 
resul tea in the following: 21 J3 

#<R 
a. .ATht redundancy concepts and hardware implementation as presented 

.. ' by MSFC were_ accepted with the exception of the command syst",m. The MSFC 
approach was to use a simplex command system and utilize man as the backup 
mode. During storage:'"-T{'-subsystem failure occurs after the command link has 
failed, the revisit mission would probably be not possible. This would 

", 

be a double fai lure and the NASA Headquarters guidelines have been to 
protect against single points of failure. However, since tho ilnJ.'act of v 

implementing a redundant command system is _min~mal with respec't to weight, ' 
. ! 

, 
. power consumption ' and cost, ~t wa~_ag.,:eed c~~~~, __ ~.he comma~.4 .. sY..st,em ~"h~u~d. " 
»~ .... ~_a.de . .!~d~.m4afu Based on~reliability prediction, a~simple'x ' command , 
system-nas a .77 probability of success for 240 days continuous operation 
whereas the redundant system has a .97 success probabi Ii ty. 

....... ::>: 

In the other areas (digital computer, star tracker, telemetry transmitter) 
of redundancy questioned by MSC during the Preliminary Requirements 
Review. Mr. Mathews concurred with the MSFC simplex approach~. and he also 
acknowledged that more details from NASA Headquarters must. be provided 
with respect to the ML-13 schedule. I~pendent upon the na~ure of these 
details, the hardware implementation of the modules (ATM, LM, CSM, OWS) 
could be affected • 

. . 

b. A status review was presented on the ~5FC sel~ction for thermal 
vacuum chambers for .ATM. The main issue has -bee'n -the use of the ~ISC ch'amber 

.... (~hich-has problems with respect to its l ,ey:el of clean'frnessand involvement 
wi th the Apollo program) versus use of other chambers (Boeing. GE/Valley Forge. 
Tullahoma); Mr. Mathews was not present during this discussion but John Disher 
accepted as a ,Headquarters action item to. pull all the facts together and 

. ~.!.!;rmine within the next month what .chamber ·wilCbe utili:z.ed. V' 

" ,", 
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2. Flight Control Computer. In your FRR for AS-S02, we made you aware of the 
~ross coupl:rng which was observed in the ~~~02 flight control computer, S/N-S06~ 
The computer is considered f,light worthy t at this time, since the amount of 
engine deflection disturbance due to the cross coupling (less than 0.01°) is 
safe from a vehicle dynamics viewpoint. Investigations of the potential 
reasons for the observed cross coupling are being conducted in the Astrionics 

. Laboratory on the flight control computer spare from AS-501. Thus far, the 
cross coupling investigation has not revealed anything significant in relation 
to S/N-S06. V ." 
3. Servoactuator for SI-C AS-S02. A cracked housing was discovered on a 50M 

. Moog actuator while the unit was being' tested by Astrionics Laboratory. The 
actuator housing was analy:z.ed by R-P&VE .and it was determined that the cause 
of fai lure was ~tress .. corrosion. fvleetings between R&OO groups resulted in a 
recommendation to Dr. Rudolph on February 21 that the four 'old Moog actuators 
on AS-S02 be exchanged with the newer Moog 60B actuators. ' Our confidence in ..... . '." 

'using the 608 units is based on their ~ge and the processes which are used in 
their manufacture that tend to minimize . the susceptability to stress corrosion • . 
The four actuators on AS-S02 were exchanged between February 22-25 and ..• 
indications from R-ASTR-B are that _ruLs..Up . .-in the ... AS-502 .... ~~~.e_dul~_. is expected 
as a result of the exchange process. Intensified effort will be applied by 
R-ASTR-NF to reinvestigate the ~_e....Q..f_~.~_~el in ... nl.l ~c1;ua~Q.r!)_ of the Saturn 
Vehicle. Although the use of steel will ~enaliz~. the. Saturn .payload carrying 

-capability by approximately ~~_PQundst the reinvestigation is considered -
necossary • .../ i . . 

.. 
, . 



NOTES 2/26/68 HEIMBURG 

~ht,~"b \ 
S-I B (MSFC) \ 
iest SA-S2, the fourth of the planned ftve "bombl! tests, was conducted 
on February 21, 1968. The countdown and test proceeded normally until 
a fire detect cutoff automatically occurred very shortly after "commit" 
or~at approximately 3 plus secon~~ .. , a.t~er ignition. Fire was reported 
by the Pi 11 box observe-fs' wlie'r'ei l-pon emergenc'Y"measu res were in it i ated. 
These consisted of dumping propellants and turning on the engine deluge 
firex system. The fire was the result of a turbopump gearbox rupture on 

_e,n,g !~_e _p~s i tion No. ~ '. ~ The cause for th is inc I deo'r '- j s · ~~~d~~~~~r~L~v~s t i ga't i on~. V 
F-l ENGINE 
Tests FW-075 and FW-076 were conducted on February 20, 1968, at the F-l 
Test Stand. Test FW-OZ5 .. was terminated erroneously by a redl ine observer 
prior to mainstilge-~ --' Test FW-076 was successfully conductea with a main':" ­
stage duration of. 25 seconds-:-~ niese ' te-s 'Es~ we-re- -rn"' pr'epii"ration for Saturn 
instrument un i t/ST-124 -'a'coust i c test i n9· V 
SERVICE ARM AND ACCESS ARM MODIFICATIONS 
Adm. Middleton, : Mr. Buchanan, and others from KSC were here on Thursday, 
February 15, to discuss ~_dditional space requirements for .. the Boeing 

c~Fl ow 3 .Serv ice Arm Mod if i cat i on Program and the cr it i ca 1 schedu 1 e for 
the Arm 9 (Access Arm) - modifi~ati6~s. S~ace requirements were satisfied; 
however, 'there appears to bea major scnecl'ljTing problem involvin-g--the ' 
Arm 9 re ... design, modification, ~resting ' ~lI,d reflirbTshment. KSC will return 
on February 26, to define test requirements so that test scheduling can be 
established by Test Laboratory and fitted into the overa. 11 ;schedule . We 
will keep you i nformedof Arm 9 schedu leas i t develops. V . 



NOTES 2~26-.68 HOELZER 

p./~ Cflh 

NEGATIVE REPORT.' 

, .. 



, NOTES 2/26/68 JOHNSON 
r ~ J?-(' eft!> 

Experiment S-027, Galactic X-ray Mapping - Information is being 
assembled on the ~.equiretnents necessary to integration of the experi­
ment into a vehicle other than the Saturn. Conversations have taken 
place with Lt-Col. Wallace Fry, Directora.te of Space Exper iments, on 
the possibility of flying the experiment on an Air Force vehicle. When 
assembled, the information will be provided, informally~ to hi~. The 
!_equest, by the ~rincipal..rnvestigator, (Kraushaar, U. of Wisconsin) 
that we provide him and his contractor assistance in collecting and _ 

, making available the required integration information, arises from 
_ .... ""V»tt ......,..--,.,:......-

.?elai.",~ ~n tI:c::~\!:r;n.J:lighj;_s..c.b.gg.ul.e. ~ASA t?riginally entered into a 
contract with him in 1963-64 for the experiment to be flown in a Scout 

." -. -... . --- .. . . 
in about_24-30 months • . The l~test schedule is a Saturn}n 1_9,?q-.?1. ~ 

With much more slippage, _his graduate students working on the experi~ 
ment will be nearing retirement. before they get publishable res ults. / ---- . - .... _.. .--' 

Manufacturing in Space - As you are aware from P:t:ior note s and other 
communications, .. Mr. Wuenscher, ME~ has begun to develop some rather 
extensive, extremely interestingjnfo~n:;.a!!2.2-~~!t:~£~~t~lEg~I!.:ocess ... ~,_ 
which are "g" sensitive and which if conducted in space under baIancea ' 
~"""'-"'11'''''''~'''''!'''~:'\''.''''''11- "'"... ••. ~ "'":~·, .. IV V~. ""'''1,,", ''' ,r • • " • ... ~ 

body forces conditions could result in some ~,!1,t"e..::..~!.E:~!..I.,ll~;S\}£""~9... 
highly useful new product formse_ There is I?9P'nting evidence that the 

1~~~~-.€~.5.~~~~it;~i...piq~g!j1lTIm_~i.l~)~f!~.tlJVfrom re sear ch on the ~~ 
~ysic~!J~ .. ~ope rties <?! m~te-!.!.?-ls . . ~J:1r<?ugh manufacturing techniq U&S, to 
test some of the hypotheses and to begin to plan experiments leading to 
processing capabilities in a space "workshop_ If We have sta r ted putting 

!og;~!.:. 8,~~_~~_S!~...:.'l1~OUld like to brief you on it at"h~li~~ 
venlence, In about' a month.. . 



NOTES 2-26-68 KUERS 
~/~~9ih 

1. Visit of Mr. ' K. Boucher and Mr. W. Stitt from MDe: Mr. Kenneth Boucher 
who is now Ass~stant Senior Director of Operations for MSSDat McDonnell­
Douglas and Mr '~ William SUtt who has recently been assigned as Director 
of Experimental and Development Operations for MSSD have visited us and 
Astrionics Laboratory for one and one-half days. This recently created 
development organization in MSSD/JIv1DC_ comprises approximately 300 

""personnel and its ' f~nctlon is to plan and direct the development of experi-: 
~_~~a~ hard~a're a's a separate funcdonfrom pioductic?n. of.sP~,<:e stages .... 
....ar...missiles. The purpose is to create a small but flexible laboratory-like 
orga-ijizati~~. ·with"ahigh_.1evel ~iskills' and quick ' re~' ponsIveness fo pr6gril~ 

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

-~::~~ .. ·V 
2. Information and Awareness Program at ME Laboratory: Since the mO_~9J.~ 
with a great number of our employees has become extremely low during the ~ 

.... :recent weeks I mainly caused by the red.u.c~~ql1..jri forc.e ~"' we have' started . 
special efforts to provide better information and understanding of our projecte 

-...,;;.. .• -....... ~ .~. - . 

to our first line sup.ervisors, i.e., our section and unit chiefs and .foremen ---.. . --~ ... -.'~ .. ~, ." ~'. 

in the shops. We are stressing in this information program the technical 
concepts, the ~mportance of each piece of hardware., and how ifIHs 'into -. 
'the total picture of our present' and future space programs. The first line 
$upervisors play an important role in creB.ting the needed team spIrit and 

" any effort in familiarizing them with the ' concepts of our projects will pay'-
"_ high dividends in the future •. V ' 

3. .Q-Ball Pressure Sensors: In reply to your suggestion on NOTES 1 ... 27-68 
KUERS, we now have to report considerable improvements in Ros'emount IS 

performance and we are hopefu1 that sensors of adequate quality will now '" 
r --' -.~.-.,"' ' " ..... , "' ," ~. 

be produced. A letter to the President of Rosemount does jlQt seem necessary 
~f'this time." Last week we helped to conduct a survey of the facilities of 
two alternative manufacturers who are producing sensors to back up the 
ROsemount ones in case of further difficulties. V--

. 4. I UUpdating: The updating of the 8"'1 U ... 500ST breadboard unit was 
completed this morning. V' 



- -.. NOTES 2-26-68 LUCAS . ~ 
~ I~~g;t ...:...J -'!2.Ji' 

1. S-IB-2ll STATIC TEST: The fourth test of the five tests stability 
program was conducted on 2-21-68. The duration of the test was 3 sec. 
and cutoff was given by the fire detection system or observer cutoff. 
Preliminary review of the records indicate that the Lox pump seal 
failed shortly after ignition on engine number _ ~ and' thi~ in turn, . 
resulted in ~~~ere damage to the gear box~ The damage was minor except 
to engine number 8. This seal failure occurred prior to the bombing 

... of engines ' 1 and 7, thus was .not associated with the stability test. ~ 
Both engines land 7 recovered from the bomb within approximately 15 
milliseconds. A committee headed by Da~ Driscoll, with P&VE, Chrysler, 
and Rocketdyne representati~s has been established :to investigate 
the cause of the failure.yr 
2. BP-30: An MSC structural.. test on the service module propellant 
tant:s showe..~s that""~ea~'-.~r~sses:-:-o-rapPrOximat~i;3O:9'~~E.~~·xl:~r 

,...~}~ ·_D.~~~.!.;~ ~ This - condition ~ill ~~J~.!h~ .... _C!t~_skirt._~ .... 9..L...th~'Io, 
oxidizer tanks. To maintain a 1.25 safety f~ctor 6n'-tne ser,vice module 

............... - ..... "" - ...... to, Jat.~~ • 

propellant tanks for the conditions specified by MSC, 3~OQ_J~~'Ln~,s_. 9f 
ballast must be removed from each of the oxidizer tanks. The fuel 
'tanks are sati's 'facfo'ri"~'ith~~'t-~odification~' ~"An-anary;t; has been 
initiated to determine what ~ructural changes are necessary to fly 
with the original bal1ast.~ 
3. APOLLO TELESCOPE MOUNT (ATM) PRESENTATION: A pr~sentation on the 
ATM thermal control system was given to Headquarters on 2-21-68. The 
liquid system which is used to control the canister environment and 
rack mounted components during the pre-operationa'! phase were emphasized. 
The recommended design approach, the selected fluid (~ethanol/water) 
and cne several ~omponentmodifications (although' all modifications 
were not reviewed in detail) ~~r~ a~cepte.?~ 
4. MDA DEFINITION: Until the establishment of Control Weights last 
month, we had been trying to ~ccommodate as many of the options 
desired by various organizations as possible. The result was a 
probable weight in excess of 9000 lbs. To meet the imEosed control 

.......... rJl> v~·- " ...... - _ ........ _ 

~eight of .8000 lbs- ~·-:. we have accepted 'the following priorities: 
(1) Get under the ,8000 lbs. control weight.) (2) Carry as many , 

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

. experiments as pos~..ible. and satis,fy t~e control weight; (3) Accommodate 
-an 0~riment conting~,n~£'y'~-!U~~e,_~" This will emphasize again the role 

of- the MDA as a storage and transportation compartment and minimize its 
use as~'an experiment station V- .-- ,-
5. S-II-3 THRUST STRUCTURE TEST (404): The first ultimate test 
condition was successfully completed for the -S-fi'-3-- thrust structure 
configuration 2-21-68. 130% of limit loading was applied for the ' 

" five engine full thrust condition with the four outboard engines ' 
~iimballed 60 • A quick-look evaluation of data indicates no anomalies. 
-"The next and final test of this specimen is scheduled for, 2 .. 28-68. V-
6. FLIGHT EXPERIMENT 4;42: Our flight experiment 4;42, "Surface 
Absorbed Materials" has been approved for AAP 112. OART has requested 
~ briefing on the experiment on 3-6-68, in Washington, D. C. ~ 



.,." 
NOTES MAUS 2/26/68 

?1?-,,~6 
EXTRA-CONTRACTUAL INFLUENCES: Dr. Raymond Hunt, 
Department of Psychology, University of New York at Buffalo, 
is the Technical Director of a study of Extra-Contractual 
Influences under a NASA Headquarters grant. Bill Hagen of 
Executive Staff has been appointed Technical Super,visor of 
the grant by Mr. Vecchietti. Dr. Hunt visited Marshall in 
January and he and Bill Hagen !t~11 interview Dick Nelsqn 
of Boeing and Doug Lowery of Chrysler this week. The , 
Purpose of the interviews is to' -determine \!ha_t fa~tors ,ar_e" 
in~Qly_ed fro~ the <;ont~~cto;-s __ vi~.~point in dealing with the 
Government. In addition, contractor :view's on "incentive - --"-

"'"'----.. . .. - ---- _ ... -
contracting will be solicited. 

One preliminary finding is that the contractor s 
primary motivation is to maintain a predetermined dollar 
profit,. Profi,t ,a~ov~ this "level becomes i,ncreasingly les,s . 

' important while other influences such as ~a~imizing sta£f,_ 
~.-- .- , --
~orporate image, co~~tititive po~,~~~~, etc., become 

jnc~easi~.gly _ip1p~z:tant_. " 

While this conclusion may not be profound, it has 
~ been recognized in the ~..xi.sting incen~iye . cont~actin& 

~i~~s,~phy propounded by NASA a~d DOD. Results of ' this 
research could, in the future, alter NASA and MSFC' s 

;' incentive contracting approach.~ 
., 



~GTES2/26/68 RICHARD 
')..f¢-<t~~ 

Workshop Attitude Control System: Dr. Mueller revie~ed the Attitude 
Control System of the Workshop Friday, Feb. 23, particularly the 

5on1paris<?.E_.~_~Cl\1.g .. p.l~s A.!?S ~syste:n~ ,:,,:ith !~e )~~}L~.llned . B.r.2E~!~_~~ 
,-system. His main questions centered on the lifetime and rEHiability of 
the Attitude Control System; however, he agreed to wait until our 
presentation on March 15 (report of LMfATM Study Group) for a complete 
pre sentation on this topic. VIe will be pr~pa.r~.d tq, gi ve you the status ~f 
the reliability study on Wedne'sday JZj2_8L}Vhen we are scheduled to review 

'the-CM / ATM effort with you,
V

:' 

Improvements in Saturn GSE: We have be'en loo~ing at short range and 
long range improvements that might be possible in the Saturn GSE System 
w.hich could lead to ~~mpr<?y"ed launch avai!.abi~~ty: It is a natural second 
step we had planned in this development that would have been accomplished 
earlier if schedules would have allowed. We have had a continuing activity 
in this area for some time, but recent launch expe'rience and better definition 
of future launch requirements have caused an added push from Headquarters, 
KSC, etc. In addition, Gen. Phillips ha's asked informally if we can inform 
him On what possibilities exist in this system. W'~_,w.~~ld"'pr<?bably be ready 
with a report a~~il~ble for Headquarters by May 1 ~ith interna:Chriefings -.-

.... shortiybefo'r;that date. We are-~orklng with-r:V-E and Headquarters to 
eliminate lost motion in this effort. V 



• 
NOTES 2-26-68 RUDOLPH 

1. 
~/~~~ 

AS-S02 Launch Vehicle at KSC: 

o The MSFC Pre-Flight Review for AS- 502 was held on Tues. , 
20 Feb. 68. The major problem identified at the review concerned 
the s tres.s __ corrosion·cracks found in the F -1 engine s ervo- actuator s 
(ma~factured by Moog): - O~-Weci:-- ,~' 2:1-F-;;b·:-68,-- i"sp~ke-w{th-G~-';;g'e Hage 
(Gen. Phillips I Deputy), and we agreed to exchange th'e actuators on 

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

S-IC-2 for newer actuators which were manufactured under less stress 
_ -t ." .. -.. - _ .... ' _ ......... 

corrosion conditions. T he actuators were shipped to KSC on Thurs. , 
22 Feb. 68, and actuator exchange was completed, Sat., 24 Feb. 68 . 

.........---' ..... ....-_, •.• ..;...."«\ .... ...--. .........., ~ .... ,')--0 ••• ''' ... ,. .... ~ ~ 

Functional tests of the actuators could not be performe'd thIs ~·we'ekehd· 

as planned because of a failure in the facility pow'er at KSC. 

o A 3 to 4 day slip in the pre-launch checkout schedule for AS-S02 
has occurred because of delays in modification and checkout of the 
spacecraft. As a result, the .Flight ~e~~!!l_es~~ }~s .~ .h~s 1?~~n re.s _c~~~~~l~.~ 
.!~_~egin ~i~~~r late, Sunday night , (~,.MaJ;:~h ~ ~.~J or ~arlY)"!.~~~~.~,Y_ .m~,;-_~jng 
(4 M~!:s:J}. .. 6~) ... ~ V' ...... - ...... ...-"" 

2. S-Il-4 Stage at MTF: 

o T~e pre-proof 'test dye :penetrant inspec~,ion !lK the_"LH ., ta~k .has 
been c~i:npl~ted. . Four mino~c'r8:ck~Jiave- b~~en found, and the:; are being 
"groov~'d out. '" Ca:use--of-iil'e -~~~cks is being investigated. X-Ray of th;;~" " 

10.: _' _ _ ' __ ••.• ~ 

stage is expected to be completed today (Mon., Z6 Feb. 68) and stage is 
scheduled to go back on stand, Fri., 1 March 68. ~ 



I, 

NOTES SPEER Z/Z6/68 
?-h .. (,~p 

. .' .B 2-jLJ 
I 
I 

1. SECOND BURN INHIBIT ON AS-SOZ: According to Mr. Schneider the 
decision concerni~g conditions for inhibiting of the S-IVB second burn on 
AS-SOZ has been made by General Phillips. The inhibit conditions will be ..- .. .~ . 

... th,e same as on AS-SOL , We have a<;cepted this decision. V~' 

Z. AS-SOZ SUPPORT REQUIREMENTS REVIEW: The Apollo 6 Support 
Requirements meeting was held at KSC on z7zo/68. MSFC's special data 
requirements in support of the AS-503/BP-30 decision were presented to 
the implementation agencies and accepted. Subsequently, we have officially 
submitted thes e requirements and the technical details are being worked. We 
a:r:e expediting all launch, insertion, pre-ignition sequencing and second burn 
phas e telemetry and tracking data. All data will b.e delivered to MSFC within 
Z4 hours. The impleme'ntation agencies reported they will be fully prepared 
to support the Apollo 6 mission. V ' 

3. AS-204 DATA CRITIQUE: The Apollo S Da1;a Critique was held at KSC on 
2/20/68 • . In general, 1?~~pport . f.c:>r ... App1._!?5 .wa,.s t.he .b,~!='t yet i~ ... our ApollQ 

.pl~S~~.~!\~.. There are, . h-owever, still numerous areas where improvements 
must be made. These are reviewed and those that can be corrected will be. 
Some discrepancies were not accepted by the support agencies and will 
require modification of our requirements. V 

4. MSFC MISSION OPERATIONS PLAN: As requested by General Stevenson 
the MSFC Mis sion Operations Plan has been updated for Apollo and modified 
to include AAP. A draft of the plan was completed on 2/19 and is presently 
being reviewed within MSFC. V' 

, , 
I 



--' NOTES 2/26/68 TEIR 
? J" (, 'f}) 

ENGINE FAILURE ON S-IB-11: On February 21, 1968, during the 
, fourth scheduled combustion stability test on S-IB-11 stag~, the stage 
was shut down by 'the static test Fire Detection System ,at :r+ O. 36 sec. 
(launch commit +0.36 sec. ) after three seconds of burn time due to a 
failure in the gear case of Engine 8. Small fire in area 8 was extinguished -- --- .... - - ... _- ... - ~ -, ---~ ----- -.~.-.-~--- -----_ .. _ \ . 
in a short time by the water flush system in the engine at:ea. With the 
exception of ,Engine 8, damage to the stage was minor. Findings to date 
all indicate that the LO'X seal in the LOX ,pu~p failed, "'allowi:lg LOX to 

' leak into the lube side of the gear case and that the failure was completely 
_independent of the combustion stability (bomb) t~st b-;;ing -r'u'n~'on Erigfne-F~-

.. • .. ..... .. __ #_~.H..l~._"'3r 

and Engine 7. Gen. O'Connor has written a memo to Mr. Weidner 
"";equesting a complete evaluation of the failure. Dan Driscoll is heading 
up a failure team and expects to have the first report;;-,£1nd1ngs oy--­

-noon -'Tuesday, February 27. V ' 

SATURN/APOLLO SCHEDULES: Gen. Phillips is holding a working 
review with program managers from MSC, KSC and MSFC today at KSC 
to identify any problems which threaten the current Master Apollo 
Schedule. I am attending with Gen. O'Connor and I?r. Rudolph. V' 

SA-205/SA-206 PRIORITY: Because of the 'yery low probabUity __ ~f_, . 
having an SA-206/LM .. 2 unmanned flight and the fact that we would have 
amlnirri",.i'm -~f three and one-half ~'onth's- notice, if required to launch 
SA-206, we last week established a new priority for work on SA-206 and 
SA-20S documents. From now on, if 'in any area there is a requirement 
to establish a priority between SA-20b and SA-20S work, we will give 
SA-20S first priority. No hardware rC'.quirements are concerned. The 
only areas concerned are documentation such as test and checkout specs, 
criteria, and requirements, launch redlines, software, etc. 

If the March 6 final decision date assures us that we will have no 
SA-206/LM-Z mission, we will continue only such work on SA-206 
that can be used for the first Saturn IB du~launch mis sion, which 
we ' must continue to be able to support. V 



NOTES 2 .. 26 .. 68 Stuhlinger :.J3 I 
?-/,), ~~ , 2. 22 

1. VISITORS FROM OSSA: Mr. Jesse Mitchell, Dr. Henry Smith" and 
other members of OSSA wish to vi sit MSFC on 3/18 to discuss ~he results 
of our ATM Follow-bn s~dies.t and also MSFC' s pro'spective role in the .. -..' \ - --..-- ", _ ... 
space astronomy program. Preparations for this visit will be made 

IJornily-betwe"en R&DO and 10., I believe ' that r~cL.ti.~l ha.ve a go.o(i , ch.~c~ ... 
' to assume an active and rewarding role in the evolving space astr9_~9my' 

-pro~,-~we. so ~ . • 0 

, , Isz fJ,~ d~' { 

- " 

Ed Buckbee
Translations
We sure do! B



}. 
NOTES 2/26/68 WILLIAMS ! \ 

?-/'.l. (, ~(jt~ --<; ~ 
1. Configuration Task Team: The C.~nfiguration Task .Team of ~e Saturn V Workshop 
study will brief Dr. Gil ruth, Mr. Trimble, and others on March 1 at MSC. As you may 
remember, Dr. Gilruth arrived late at the February 2 meeting in Washington, D. C. (the 
only meeting he has attended to date) and has not had any presentations on this subject. 
He requested the presentation which will be given by Hal Becker, Jim Madewell, and,: .. 
Ralph Hodge (MSC). No significant changes have been made Since the February 2 

.... meeting at which time the Configuration Team recommended two B and two C Configurations 
(one more C was added at the time - the artificial '~G", rotating ~tation) which were 
accepted. The effort since then has been on refinement of detaiI'and on tying down open 
items. The Logistics, Resupply Team (Mr. Stoney) will also present their results at 
the same meeting. V 

2. Saturn V Workshop Task Force Status: All of the Task Team chairmen will meet 
at MSFC on Monday, Tuesday, Wednesday (2/26 - 2/28) to work out the discrepancies 
in the Task Force final report' and prepare it for the Planning Committee's review in 
Washington on March 8 and final repOrt-to be published ,~y March 15. YQ...t+. will ha"e a l: IV 
condensed ",Final Review" with the Thompson Comm.ittee o.n March. 12 in. Washirgton~ .... I • 

!! you wmild ~~<? .~.ye,.~.~:'!~~ !.~!}=YV.P:~!£.~El.~!!!~,..!!.£!!! b~~!!!Eg~d..: V-~ X?1. ', 
~/~$'::" 3. Orbital Astronomy Support Facility: A final presentation of the results obtained 

from the "Orbital Astronomy Support Facility" (OASF) study contract was made on 
February 21, 1968 to a sizeable audience from mSA and industry. ;fl1:is _briefing wilJ 
be repeated twice on March 11 in Washington, ,D. C.; once to Jesse Mitchell and his 

rtf''' Q' 1/ ~¢. 
Jj 

'-OSSA staff; a second time to OMSF representatives. V 

4. Contributions to University Affairs Program: A number of MSFC people have 
assisted ASO in supporting the Headquarters University Affairs Office in the Georgia 
Tech doctoral program. Representatives of AERO, ASTR., and P&VE, as well as ASO, 
have participated at Georgia Tech in lectures and discussions, selecting and furnishing 
appropriate documentary reference material, and advisory consultations. We have kept 
all Marshall elements involved in University Affairs activities advised. Mr. Kent has 
furnished a summary of our involvement for the special Headquarters .committee appointed 
. by Mr. Webb to study these areas. ~r. Becker will make a presentation to the MSFC 
Graduate Study Steering Committee at the next meeting and will suggest that this kind 
of --activity is an area in which that committee might well serve. Mr. Becker is also -- .,-- ' _serving, by invitation, as a member of a Georgia Tech panel of faculty and industry 
and government assembled to select and guide their NASA 1 sponsored doctoral candidates 
Ji~~ir next year's Systel'!1s . Engineering PrQje~t and. In ~_~~eloping and completing their -
.~pcto~~ t;h~ses. ~ .- . 

Ed Buckbee
Translations
F.W. Yes, please arrange. B



	Phone 0001
	Phone 0002
	Phone 0003
	Phone 0004
	Phone 0005
	Phone 0006
	Phone 0007
	Phone 0008
	Phone 0009
	Phone 0010
	Phone 0011
	Phone 0012
	Phone 0013
	Phone 0014
	Phone 0015
	Phone 0016
	Phone 0017
	Phone 0018
	Phone 0019
	Phone 0020
	Phone 0021
	Phone 0022
	Phone 0023
	Phone 0024
	Phone 0025
	Phone 0026
	Phone 0027
	Phone 0028
	Phone 0029
	Phone 0030
	Phone 0031
	Phone 0032
	Phone 0033
	Phone 0034
	Phone 0035
	Phone 0036
	Phone 0037
	Phone 0038
	Phone 0039
	Phone 0040
	Phone 0041
	Phone 0042
	Phone 0043
	Phone 0044
	Phone 0045
	Phone 0046
	Phone 0047
	Phone 0048
	Phone 0049
	Phone 0050
	Phone 0051
	Phone 0052
	Phone 0053
	Phone 0054
	Phone 0055
	Phone 0056
	Phone 0057
	Phone 0058
	Phone 0059
	Phone 0060
	1968-02-A.pdf
	Phone 0001
	Phone 0002
	Phone 0003
	Phone 0004
	Phone 0005
	Phone 0006
	Phone 0007
	Phone 0008
	Phone 0009
	Phone 0010
	Phone 0011
	Phone 0012
	Phone 0013
	Phone 0014
	Phone 0015
	Phone 0016
	Phone 0017
	Phone 0018
	Phone 0019
	Phone 0020
	Phone 0021
	Phone 0022
	Phone 0023
	Phone 0024
	Phone 0025
	Phone 0026
	Phone 0027
	Phone 0028
	Phone 0029
	Phone 0030
	Phone 0031
	Phone 0032
	Phone 0033
	Phone 0034
	Phone 0035
	Phone 0036
	Phone 0037
	Phone 0038
	Phone 0039
	Phone 0040
	Phone 0041
	Phone 0042
	Phone 0043
	Phone 0044
	Phone 0045
	Phone 0046


