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NOTES 8/7/67 BALCH 

s;rC-5 Testing - It has been determined that a collapse of stage fuel 
emergency drain duct on 7/25/67 was caused bOy reduced pressure in 
the duct created by recirculating fu~l through the facility drain line. 
The stage fue.1 emergency drain , duct, f~el emergency drain valve, , _ 

and fuell fill and drain duct have been repla~ed., and a £lapper valve .. ~ .. . . -

has been added to the facility fuel piping system to _:;,.event recurrenc.e 
of the problem. Start of propellant load test was rescheduled for today, 
but it- is certa:in to slip at least one day ancl possibl~ two. Static firing ,,­
is now , scheduled for 8/18/67, and removal of stage from. stand is 
tar geted for 8/31/67. V ' 

S -~I-3 Testing -, All LH2 feed ducts have been inspected for wrinkles 
and found in satisfactory condition. Power up is now expected on 8/9/67 
instead of 87"1i l67. ~-·a'; previou-;'ly reported ,with LOX / LH2 tanki~'g'--' 

. still set for 9/2/67. First static firing (50 seconds) has been rescheduled 
from 9/11/67 to 9/12/67. End Item test plan and acceptance specifications 
have been distributed.v 

Stage Handling Derricks - Preliminary report from team conducting . 
failure mode and eHe cts analysis on S-IC derricks revealed that _~n1y 
.six functional sub-assemblies of approximately forty-five have a failure 
m ode which could endanger the load and that all the se fa ilure modes 

- are correct'ed by activation of the emergency stop but on , Action has 
~been initiated to form a team to .conduct a failure mode Cl. alysis on the 

,....S-II stage handling derricks at MTF. Preliminary report :f om this team 
is expected about 8/30/67. ·V 

GE Support Contract - Draft of our pre -negotiation position on CPAF 
proposal cove ring second through fourth qualt'ters of Fiscal Year 1968 
was transmitted to MSFC on 8/4/67, and discussions on the proposal 
between MTF and' MSFC representatives will be 1held this week at 
MSFC,~ , . 



NOTES 8/7/67 BELEW .3 JII,+ 
SYNCHRONOUS ORBIT MISSIONS: The ~cDonnell Douglas Corporation (MDC) study 

..., to determine .S:.I'yB. stage modi fica tion. Jor the ,3 ~.~'::.::E .. ~~p.!Ei li t,l and the ~ 
study of S-IVB stage modifications to provide for a spent stage Orbital 

' Workshop iI?-,_ sY.I).,fllr:onous .. orbit have been ~o!llpleted .• . MSF-CrTs--p'rese-utly'--""!» 
-~~v1ewing these reports to determine what, if any, "additional action is 
required to assure synchronous capability on S-IVB stages 510 and 515. ~ 

A possible Lunar Module eLM) struc­
,U.:r" , 1. p~obl .m e,xie. wi ~". p~esenc Oom -nEt S t-vi~-' Mod i- (OSM) ' nd tM./A~'·~f r .,., .... "'" - _ ... _ .. " • 

docking arrangement on the Cluster due to loads- induced in the LM during 
CSM- docking .- -' Gi'umman' is performing a study-'of 'the problem and po-ssible-' 

- ... , " - ':'- y .. , . - - .-- , . 
remecnes. V 

ORBITAL WORKSHOP DESIGN RE HEWS: The status of ~rt~.9.Q.,,_~!,~mE! generated 
during the i~i~ial Orbital Workshop Preliminary . D~~~g~ Rev~e~ (PDR) was 
re.viewed with NASA Headquarte:rs, MSC, KSC, and MDC on July 28. 

A decis ion was made to .fed~.se;;~.l the Orb~tAL Workshop crew q~ar ters . 
toward a two-floo~ concept. The crew quarters will be installed beneath 
~a doubie1To~r""W'rth~" pr'ov{~'ions for "carryon" laboratory or crew quarters 
additions above the floor on later missions.V 

GRTJMMAN AIRCRAFT ENGINEERING CORPORATION/MSC MANAGEMENT MEETING: We are 
regula:::-ly participating in the l!I.onthly Grumman/MSC management meeting .as 
it relates to . LM modifications ~o~. A_~~.: V 
AIM HARVARD COLLECE OBSERVATORY AND NAVAL RESEARCH LABORATORY EXPERIMENT 
PROPOSALS: A follow~up meeting was conducted August land 2 to more 
thoroughly explore Harvard College Observatory's backup proposal to fly 
a modified OSO~D - expe-ri~ent on-'the initial' ATM -·flight. Also discussed -

"-';:7ere rough drafts of the Design and' Per"foi"'mance SpeEification and inter­
faces required by the new equipment. Naval Research Laboratory was 
also requested to make a sim~lar presentation on August 4 \!hich described 

-thei.r proposal ' for an experiment which .':.2.~l~, be --av,S'ilable for the initia l 

.!.TM f~ight. . "' " 

AIM NEUTRAL BUOYANCY TEST ARTICLE: A design review was conducted with 
Lockheed for fabri.cation of an ATM neutra l buoyancy test article,. The 
review was safisfactory and good progress has been mad~. The article is 
scheduled for ~elivery the first week in September.V 

LUNAR EXPLORATION AND SCI.ENCE SiJMMER CONFERENCE: A summary of the 
summer conference on Lunar Surface Exploration being held at Santa Cruz, 
California, will be presented to Dr. Mueller at Santa Cruz on Saturday, 
August 12 . Headquarters' plan is t~present these results along with 
the results of the AAP Lunar Ad Hoc Committee to Dr. Seamans prior to the 

- end of August. (A briefing sheet on the. conference is attached for your 
information.) V 

Attachment: For Dr. von Braunis copy only 



NOTES 8-7 - 67 BROWN 

H-l ENGINE The engine that was recently disassembled at MSFC t'o 
inspect the soft goods was part of a study which includes evaluating 
one engine each year for a three -year period. ~ The last engine tested 
will have been in storage for s even year s with an additional year of . 
installed life of the soft goods . The test program consists of a detaHed 
visual inspection, a leak and functional checkout, a full duration firing, 
system di6a.ssembly ~ component te5ting~ component disassembly, a.nd 
laboratory analysis of the soft goods. The [irst engine , completed its 
pre -firing c he ckouts, and was static fired at Neosho with.:no sof~ goods 

c.. problems_ ~ _ It was disassembled at MSFC, and the components were tested 
by Qual Lab. _!I:ese tests were completely satisfacto~y . The components 
were then disassembled and the soft goods provided to the P& VE Materials 
Division . As a result of these tests, ~y~ ~ncreased the installed life 

,-of soft goods £~r S- IB - 2 04 from sixteen quarter..s ,~o..,,20 quarters \yhich 
!emoves this restriction on the launch through September 1968 . . MSFC 
spec'ification l05-A is being revised to permit 20 quq.rters of installed life. V 

J - 2 ENGINE After cqor~Hnat;gn w ith :p~ VE ~nd Rocketdy~e on the 
inspec ion -Qf the first stage hydrogen turqiqe wheel i~ w§.s p.greed to fi;re 

_ en, ~il1~ ~05, at .AEDC a~P.~n with9U,t :n;plAch'l~ th~ hyClrogen turbop4mp. 
Four teste W 1"e condu.cted ast :t4iday 0 Sll'nU a eO , \ ~es a. 
conditions and were apparently successful. The hydrogen anc;l oxygen 
turbines will be inspected prior to the next test. 

All five ECA's have been replaced and checked o~t on S-II-S03 at 
MTF . There are n,o major open work items on the engine$ .• V 

GENERAL .B.;.ocketdyne' s as sumption of ~ broader role in ~ngine fielg 
acti vity is progres sing sati s£actorily at all locations . v Rocketdyne 's , - -_ .. ~- - ~., -

)ncreased l"esponsibilities .. at KSC _have been accomplished with: the ~xcep-
tion of the operation of a new consolidated engine spare parts warehouse, . 
which is currently scheduled for early September. V 



NOTES 8/7/67 CONST AN 

Nothing of special significance. 



N O TES 8/7/67 FELLOWS 

MSFC/KSC Mutual Ass i stanc e Prog ram: Final mutual agreements 
between MSF C and KSC are rapidly solidifying. Five R&DO 
representatives hav e al ready off icially begun work on tasks .. 
requested by KSC. T~ o m e n w e re at KSC on other assignIl?-~.nts_ 

and remained the r e to be g in work on their ) aunch support t<i:_s~~. _ 

The other three men departed for the Cape during the past 
weekend . E~gh t additi onal names and need dates have just been 
e s ta bli s he d a nd oth ers are being processed o~- ; "" day to day basi's. V-



NOTES 8/7/67 GEISSLER 

1. ODYSSEY: Recent feasibility st udies have suggested a .package of 
four earth orbital aeronomy experiments .which include the passive 
sphere ensemble, the paddlewheel/ diffuse sphere/ smooth sphere com7" 
bination, the densitometer and a mass spectrometer. Reference mission 
plan 5 (not to be c6atuf3 ed with. c::tu~l mU ~ l~fi wlH~l\ *' qy.il' B a lQ\lnQh 
date) have been outlined and preliminary pr-oject de finition studies of a pos­
sible experiment implem,entation concept have been completed. Thermal . 
analys s h v b t1 conduct d on th pa.s ive sph :1:: .' ns mbl nd th 
paddlewheel satellite resulting in temperature time histories and heat rates 

' for several surface locations at orb'ital environments. Unsteady aero- ' 
dynamic design criteria have been generated related to a p_ossible piggy-
back experi~ent carrier onboard a Saturn launch vehicle. A project 
proposal to· NASA Headquarters is being prepared here. ".Pre-selling" 
discussions were held with Mr. Lord and Dr. Harvey Hall, OMSF, MTX. 
They suggested a more fundamental approach be taken in a "pre-selling" 
campaign !o include informal discussions with m.em.bers of OSS~. Conse­
quently, Mr . Edgar M. Cortwright, OSSA Dep. Ass'oc. Adm.in, was contacted 
and arrangeme nts were made to hold discussions with Dr. Fellows, Chief 
of the Planetary Atm.ospheres Office, OSSA. These discussions were held 
on August 2, 1967. Dr. Fellows suggested that we prepare in great depth 

'0 

th obj tivea of the AP rimen.t~, how we plan to CC)J1d~ct them, cUl whAt 
, I _ 

we expect to gain from them. He also suggested that the pian of experltnent 
implementation along with estimated costs, manpower and schedules, be 
included in the presentation to his Planetary Atmospheres Com.mittee. 

"'We plan to prepare the informa:tio~ for a ' January 1968 committee meeting. V 



NOTES 8/7/67 HAEUS5ERMANN 

1. Guidance Systems. I plan to be at M!r this week, along with represen­
tatives rrom MSC p to review the Apollo guidance sys~em. A visit to ERC 
wi 11 al so be made {()'dis-cuss' the s'ubj ect of advanced compute r deve lopment. V" 
2. ATM E~eriments. MSFC representatives visited with Harvard Gollege 
and Nfiteyas·tweeksro get detailed engineeping 'data on the pFoposed simplified 
experiments. The basic ~R!-_y-~~~ is to e~sentially .stay wi th . the pre!!~!,!! 
design of the itA" expe:riment_ and concentrate efforts to deliver on 

h filur-'c rn·iy lO~g~. The" II iKp rim nt 1\61) woutd caonnuebu -a a low r 
priorify. , This instrument will therefore most likely ' fly as a dumm 
instrument on the ~.!._.ATM~ (NOTE: The <21:igina1 OSSA philosophy for ATM 
was to fl y only, f~ur of the f.j. ~~_ ~.I v S. wi th schedul,~s determining wl).o would 

~ f~'y.) However, the'''~~~~J=t_~,r portion of the, .. ~,'B".,.~,?,pe~iment ,1)as a . ~!gh - -
probability of being ready for the first"ATMflight. Dr. Friedman (NRL), 

~ through Dr. Tous'ey, has expressed the thought that the XUV (wi th an added 
TV down-link) would be a significant increase to thesolar data gathering 
capabi li ty of A'fM. With respect to Harvar'd ; the changes for the "modified" 
DSO-D can be expressed as being significant and the summation of the changes 
represents a major impact to the 050- D experiment . From the ATM systems 
point of view, the basic NRL ap~!~ach is better than Harvard's approach in_ 
~that the "interface for the first~ and secone ATM's is essentially identical. 

Both- groups wanted MSFC to take ",n hardware activities for these 'experiments ~ ' 
The ~trionics wor~~~d4 in the specific technical disciplines, pJus t~~ 
fd n rOQuQtion of th 51' ).IPP01 contr c:. tl, DC 110w n 

'"mafOre-ffort to be assimil"J\.W. We will take on the TV camera efforts and 
-Ule p~oro"g-rap Ic ,~~~rnera'-j.e_qui~ment or , the modified ~OS'6':·D-"eipori'nierit:-...L. 
summary of the e~eriment simnlification approach is that it will comoound 

~C'lJi.Obl~~II}t:' "'V' .. _t' =~:-: : : :::. :1 =... · .tW
a

....,... 

Ed Buckbee
Translation
W. H. Do you have any specific suggestions to go another route? B



NOTES 8/7/67 HEIMBURG 

F-l ENGINE 
F-l Engine SIN F-S038-1 was installed in the F-l Test Stand and pre­
parations were started for the next series of tests (lox depletion).V" 

$-1 C STAGE (MTF) 
Discovery of a vacuum condition in the fuel transfer system and other 
minor problems have attributed to additional schedule sl ippage for 
S-IC-S stage at MTF. Presently, the_prop.ellant l~~~_~~t .l~~~~~ .t~ti v_ili 
scheduled for August 8 and 9, 1967; static firing August 18, 1967; and 

'-·"·sfage~··remova. l August ~'3i :""1§6r" :"~""- --__ w - ----- -

.... -..'-.u.of'R ........-

S-IC STAGE (MSFC) 
The S-IC-T/4 stage was static fired three times during the week. On 
Tuesday, August 1, test S-IC-20 was cut off inadvertently after 2 

1 seconds of mainstage by a redl ine observer who failed to use the re-
~ 'Aundant measurement. On'" Thu rSday':-~~5~t-3:'t-;srS:·Ic-'"'21"'~;~';- c..;'t- -;rr 

7tm-·-:r:·'b ·se'co'nd's" 0 ' rna i ns tage by a red 1 i n~._Q"p2..~.r..y.~L~he.n ._a ,_t.ransd_u"c.e r... 
failed. In this case, the man thought he observed the fl ickering of 

.the'-p"re-valve open light" ' {h"is r"edundan,t · j'J;1dication). Records did Jl.,2; 
validate this point. 1~~~L~.:, LG-t4, ~ succe~sr~ .. l ~p · sec.o,':lds . st~ .. ti. c.~ 
ii r,L n.g.I .. '1}~!? conducte,c!. .... Tb~r~~.ay, August 3, at 7:2? pm;, All test 
objectives were achieved. To pre'v'e'i1t " reoccurrence of this performance, 
two approaches are being taken (a) ~.~iI_t.~._.p-"la.cjD..9...J!1?r.~ _. red.1 ,.Ln.~~. )DJO 

. the. c-':lm'p.~ ,~~r ... and (b) tak~._a" good lo~k .... at _.t~~e . arrangement of r:.ec.order§ 
,and 1 ights from a human engrriee'rTng ' point of view t which defi.nitelK 
c~'n st"and some .. ·i~mprovement.V 

S-II STRUCTURAL TEST PROGRAM 
The S-I 1 structural test pad and associated facil ities construction 
is progressing on schedule. ~ 



NOTES 8-7-67 HOELZER 

MARSHALL VEHICLE ENGINEERING SYSTEM: The Computation Laboratory 
will honor a request received from ~oddard Space Flight Center 
to ~nstall at"'their ' facility the trajectory oriented computational 
system developed by MSFC. The Marshall Vehicle Engineering System 
'CMARVES) will provide GSFC a ~roven tool f~r solution of problems 
involving differential equations. The use of MARVES at MSFC 
has resulted in a con~iderable reduction in trajectory program 
development time wl1::h ' -a resulting decrease in turn-around time~''''' 

:, b_e:t=.~e~E prob~,em formulation and solution: V 



NOTES 8-7-67 JOHNSON 

ART/SRT Program Status - As of 31 July the ART/SRT Programs were: 

OAR T has iSS~} 1 .. 9,9M. of,a'-:lthority against an annual plan of $31. 01~, 
(~hich includes $11. 89M NGTM effort.). $2. 37M worth of new effort has 
been processed to FMO/P&C; against a first month plan of $7. 53M. v/ 
OMSF has issued $2. 62M of authority against an annual plan of $9. 50M 
(which does !lot in~lude $4. 50M J -2X effort). $4. 90M worth of new /'­
effort h~~;'he~~p~oc~'s~ed 'to FMO/P&C against ~~~rst month plan l .,." 
$ O. 7 OM. ~he J ,::~~'::':~~~~~.~~~~~~,:.~~~~":~R:~,,:':~~.,:,~~~,~~~.~!~{.~V· 

OSSA has issued $0. 075M authority against an annual plan of $;. 19M Ind -" . . ........... 
OTDA .$O . . ;1:0M against an annual plan ~~, $ .1.: OM. No new effort ~, een 
processed to FMO/P&C in either of these programs; since th nding 

p~ans in both program offices are being reviewed.::::~ // 

Our best estimates on annual plans at the prrt time are: 

OART a downward adjustment to $28. 5 ~. OM to:a1 program (including 
NGTM) 1 '" 7 // 

OMSF an upward adjustment to $13.0 - 13. 5;M total program {including 
J -2X} /'" . / 

OSSA a downwar,d adjustment to $1. 75 ";/ 1. 85M total effort. This does 
not include Voyager mainstream effort and late identification Voyager 
connected Supporting Research. 

OTDA no change 
~---.~ 

The current plan is to have all programs, except the NGTM effort, tot~l"ly 

,-comm~ttep. by 1 January, 1968. ,About $2. M of the NGTM effort ~ill have 
to await definition of requirements but will be committed by 31 March, 1968. 
We are planning for 90% obligation of the entire program by that date. V-
Project Odyssey (Experiments 44, 46, and 47) -ch_J;;...E,O. Laboratory 
personnel b!ie~ed OSSA and GSFC personnel on planning for the th!:.~e 

Aeronomy experiments making up the proposed project "0<!L~sey" package. 
The-re-~~tiori '~~s g~~~rally favorable. - -,-

, , 

The plan is to complete feasibility studies in sufficient depth to permit 
presentation of the proposal to the Aeronomy Sub-Committee of the Space 
Science Steering Committee at their January, 1968 meeting. V 

Maurice Dubin wants a detailed analysis of the ~.-!~..!E:."P'95~j~~p~J;',i.m~!l.L~~,st 
concept completed by that time. !-Ie !:pp'"~ar~hJo fayor. haYipg .. S?¥S:F de.Y~~9~ 
s,~<:~ .. ~ .. bus. to, acC9mmQ.<}.ate this and,,()~4er PP~~.~!~~,! , C?SSA "JZ.~~.-Q? .. c,f." / 
~x~tiID~!tJ~ The feasibility study will look at other ' launch concepts 
"('including other launch vehicles in the Thor Delta Class) as well as the Saturn pod. 



NOTES 8-7-67 KUERS 

Out-of-Vacuum Electron Beam Welding: In answer to your question, 
Notes 7-24-67 Kuers: In conventional electron beam welding a 
vacuum is required for severalreasons: (1) the emitting filament 
must be protected, (2) the ~lectron emitted must be-' accelerated' in a 
vacuum to permit ' focusing I (3) the beam will tend to scatter by 
oolli ion off' ota unl~ Q it operates in a vaouu'm. In order to allow - . the beam to emerge from the vacuum system into the atmosphere a ._ 
~---~ ------- .. -... " .... -•.. " ' . .- - .... \-.. .... - - .. ~" .... ~ , . .,.~ .. -. -. .. ... _. ' 

"window" must be ,designed. The principle of the window designed 
t,:---.. - __ , ... -'.~ .. ~""" .~ .. . . z.. •. "" 

for our system is this: The beam is generated, accelerated and 
electrostatically focused in a chamber held' at'" 10-4 torr '. It e~~rges 

- fro'm this cha'mber through a small orifice " i~to a second-'chamber .. 
held at 0.04 torr he"';ce through small orifices an two~m'ore- puffii;ed 

chambers (0.4 clnd-gtorrfta -atmos·phere. . ~ ~- ~~-

To permit the out-of-vacuum E/B welder to operate the bea m is 
accelerated to 150KV which is a higher than conventional 'voltage • 
The beam is refocused between'~the 2nd and the 3rd chamber and the 
atmosphere into 'which the beam emerges is H~.U.l.lJl1 \ All three .f~£!.9!.s 
reduce scattering '~ ~.f>me' s'oattering sUll occurti:and members which 
~ .. " , .. -... " ," , . -~ '---

"carry the orifices are heated by the halo of the bea~, but neveI1p~l~§~ 
the gun efficiency is 80 - 90%. 

t.-....._ ... ~ . ,_ -.. ---- .~ .. ~_._ -.-; .:....... .~ ~_ .. ~ 

The helium gas at the_.exiLalso serves to shield the weld wl;1ich is 
located less than 1/41~ froin...;t.he_final orifice. On emerging the beam 

"'-', ~. -"" .. .. 
§catters more than it does in a vacuum chamber so that the weld 
configu)"ation is slightly different. In vacuum E/s welds the molten 

t "" '" ~ ___ . ,...... _ 

zone is 'of approximately even thickness through the material; in 
-;~i'': .. :;f~vacuum 'EiB welds the ~eid has a slightly enlarged molten zone - . 
at the beam ,entry. sid,e--the ,molten zone .looks in cross-section rather, 

-like 'a nail. Nevertheless weld speeds of 240"/min. in 1/4" aluminum 
\t ,"," . .,.. ~ ........ ~ 

H, ... ve been attained with moderate power. The use of this gun which is 
light enough to be moved in operation may make possible the welding 
by the E/B process of large structures-W-hich" cannot be accommodatec! .. 

. .,.....·i~· a vacl,;lUm _qh?-.!TI .p~~.,.vthis process alsO' will' E£~_nt.~aHY reduce, costs 
~i:::ce set-up times and .!S>0ling complicati<:>ns will be much ~~ini~hed. V 



NOTES .:8-7-67 LUCAS ./ 

1. S - Ie STAGE: Dur ing the Qua rte r 1 y Review mee t ing at Boe ing -Michoud on ] ~ ! 14-
7-26-67, KSC representatives stated that they would not do the slow-release ) 

.,.-mec:.han_~s~" tOJ;~lle _ tes.t oI}._AS- 502 empty veh ic le because of schedule · ln~pac·C;-­
This .s.~g_ is required ,to 2~~.smine the actual spring . ~;2.~sta~t of -th~ -s-l~~:' 
release mechanism and adjacenL~_~Jucture~ If the test is not done, all 
16 mechanisms on AS-SOl vehicle will have to be toroued sUbseCluent t-;-

c..-. _ ~ • ....., 

_propellant loading (except LH2 ) ~~l?_e .... t.b~!:_._~.l2~_,j.=~~le.c.~i:~.~_~_~_ t.c:., _, 
propcllGue lond ~ill ,no~ reli~ve. t<lIe 40 kip pre,loaA.: KSC is aware- of' this 
r equirement if the stiffness test is not done but, as of this date,~KSC_ 

.~!s ,~~.~ _,~_~~el~~\to the test o~~, ~"s ~",s~~:~h &.8;411- ~~W~J '~ MJ-O~..J3~ 
2. CLUSTER POWER REQUIREMENTS: The power required by the Cluster apparently ajlt 
cannot be provided by the so lar arraY-Sin a gravi~y _grC!..d~_~~t~ode of opera tion. 

- Studies on attitude control for maximum power are continuing, andst~dies are 
underway to ' establish the weight of the Auxiliary: Propulsion Syst~·m·. to fly; 

~'-"'~A"'''~'': '.~~.,' ., .. ~ ... " " "."' •.. ,#+ . ...; .. ,.....:_ -' . f •. .' .. "-"'.... -: .. _,' --,,:,,\:.'s;.r,..t'~ ..... ~ ..... ~.. ...... • • ,,, • " 

~,S' ~,~_"~~f' ~I~nt~g ,n,;~~,~,i~,~_' V 
, 

3. O~EI7AL WORKSHOP: Items from the 7-28-67 status review meeting with 
Mr . Mathews are summarized: (a) Approval was obtained for configuration 

1......-,.::._ .•.. - .-'" 

chang~ to_~the double floor ~oncept: This involves i.,nversion of the present 
crew quarters, provision of ' the double-sided floor, and ' provision for in- -

"'·orbit kit installation of potent~ial crew quarters 'equipment or support' on 
the tor:w!3- rci ", side of the fl~or. (b) Decision on .thermal vacuum tests for 
the Orbital Workshop was withheld , until further information is provided on 

,1!!i.ssj.on ob ,': ective Qeg!ac;1~}oJl as a result of .9PJ:, performing test~ and 
,comparissm, o f t Ull . s ,cal~ .. t !: . .?)~ .. errors with a~ly!=~c~,\ errors. V 

t . . 
4. F~:LERAL AVIATION ASSQCIATIO~ (FAA) SEAL DEVELOPMENT: We have been asked 
by OART to ~~PP9}'t FAA in_ the .~eve)opment of seal l1laterials for the SS.T_ ~ 

,PP?gl.?:~ ... Since the requi~ements are .s. imilar to those we- have in l,ong- terw 
,exposure of seals to working media, w.~,.,..b.qJl€'! .. -s'!.Qn~~.~D.!~",?._S,~ ~g§.c~~.~ this 
possibility ~th ~A~. FAA and OART allegedly have £P .. u.ai.d.eJ.;;.gble money for 
this effort.~- . 

5. PAYlOAD MODULE (PM)/RACK: The cancellation of AAP-#lA has not affected 
yet the PM/RACK program at MSFC nor - the hardwa·re delivery schedules. We 
are still trying for the September 15 delivery date of the test RACK to 
MSC ~· Urgency of delivery is associated with the scheduled use of the 
'Apo li'6--Test Facility at MSC. Use o{ that faciiity has been scheduled by 

~MSC-TE t o d.J a ~y.2..tems _tes~ (PM, SLA, RACK, CSM) September 15 to November 1, 
1967. After this period, the test facility will not become available agaiD 
until j~~e ' 1968. ~ 

Ed Buckbee
Translation
Bill L. Suggest you get Rudolph into the act. B 8/14



NOTES/8/7/ 67 /MAUS 

M A NA GEMENT RESEARCH A N D APPLICATI ON - MSFC is sponsoring 
a NASA / Northwestern Un iversity Management Workshop on October 24 
and 25 'and t.he .£i_~st :t:rASA sym.pes iu m on manag ement researeh. and . 

.... a pplic a tion which be g ins at the conclusion of the workshop on October 25 
. rt Qntin-:" S th.eu~h OQteb e r 26, a t M S FC. The WQfkshop wut serve 

as an inio~_I?ation exchC1:nge.,forum, identify 1?_roblems requiring mutual 
consultation, and establish criteria for formation of research projects . .~ 

and te a m efforts. The symposium represents a further effort for promoting 
a univers i ty/indust ry/NASA environment for professionalizing management. 
Select representatives from Southeastern universities and colleges, , 
associat ed NASA contractors, and other government agencies are being 
invit ed to the sympo sium. To emphasize major NASA interest in 
organizational development, managerial development, and the role of 
m anagement research, recognized authorities in these areas have accepted 
s p e a king engagements. Dr. Harper North, Vice-President for R&:D for 
TR W, Inc., the dinner speaker, will discuss technological forecasting; 
Dr. H. H . Meyer of GE'S Behavioral Research Service will discuss the role 
of applied b~havioral science; Dr. David I. Cleland of the Air Force 

In§tUHt~ 9f 'f@shn818~¥ will ei§SB§§ tete! §¥§H~m§ S8!l @!3t§ 91 er ~~B!~at~8!H!! 
developments; and Dr. Fremont Shull of Southern Illinois University will 
discuss the theory and application of matrix organization. NASA Headquarters, 
MSFC, MSC, KSC, Langley, ER C, Goddard, and Lewis personnel will 
a ttend both the workshop and the symposium. V 



NOTES 8/7/67 RICHARD 

Deflectors for . Minuteman Strapons for AAP: Reference my notes of 
6/26 / 67 on this subj~ct . A KSC contracted effort to Martin-Marietta 
resulted in a tlDesign Handbook for Protection of Launch Com.plexe s 
from Solid Propellant Exhaust" which c..QQcludes that a deflector can 
b f ' bricatcd for solid t;, pons witl in tl physic 1 lin1it. Hord . d by~ 
the launch pede stal and the S-IB. Cur so ry calculations indicate approxi-

" " - , 0 
m.ately 1/2 inch of Fondu-Fyre would be eroded from a 30 deflector 
after each launch. The design h~ndbook also shows that the "'elbows " 
from Rocketdyne would aggravate the ignition overpressure pulse, and 
the 42. inch diameter would not fit the launch complex. However, after 
review of all this data, we, 'KSC, and I-IB feel that the ~fles:J<?_~ "p'ro~!em 
is not as severe as o.rigi!!-~ally thought and ~~_ct£rs can be configured 
to fit the "'ia{inche""r ' complex at' rea~o~able cost. V 

...... 



1. 

2. 

NOTES 8-7-67 RUDOLPH 

Saturn V Solder Connection Problems - SA- 50 1: 

o 

o 

o 

o 

. , . " £. ffea"u. ~k 
\ Flight control com.puter rework com.pleted at Eel. 7 . .. 11'2. ~ 
St. Petersburg, Fla., on Sat" 5 August 67. ,J:..l9.P~~~~""\.-~1e,v 
m .e [;hod used~spection .and. t est now in proce.ss at ECl. fAA.. '{ 

~ - / ~ v~~~ 
. / ~ {iJtJv- ~ { ":P/Jtv...; Altltude control ~ elay :modul e s , - Rew2r ' cOlnpl t ed. (".J , Y/.,. . I ~ 

v"" (ilH1.),- aM d /J1L 
Contro!.~~ignal Processor - Rework 9' Martin Company ~~ J, ~f:k 
(Orlando, Fla.) using sa~~._~~.thod/as ECl now underway. '1..? 

('""'~''''-''''---'.- ....... ~ ..... -.... ~ V "'. 

Expect return of these SA- 50 1 units to KSC on 9 or lO August 67. 
Change out will be made of the currently installed flight units. 
KSC has unofficially estimated a one-day schedule impact..f6.r-

,r- , 

for _re-verification of systems after installationV-

Chang e Out of J -2 Engine/Stag e J.' hrust Bolts: 

o 

o 

The S-II and S-IVB Stage thrust mount attach bolts connecti~~ 
the J -2 Engine to the S t ages on SA- 501 y.rill be replaced with 
bolts which are certified to meet Rockwell hardness require-

,--- ------- - .. -~ -"- - - --
_ ~~nts as agreed to by MSFC and respective contractors. V 

The hardness and lot number will be identified for each re-
> " 

placement bolt. KSC has agreed that there will be no schedule 
impact for thiS' change. V · 

3. Updated SA- 501 Flight Program Deli veries: SA- 50 1 :flight Program 
which was scheduled for 9,elive ry to KSC on Sun., 6 August 67._ was 
actuall~ delivered on Sa~ . .. ~ .5 __ A,:gust 61. ~ -. 

c--- -

Ed Buckbee
Translation
A.R. Please advise re the new troubles [solder dripping thru] and the final solution. B



NOTES 8/7/67 SPEER 

1: HOSC }10NITORING OF BLOCKHOUSE OIS: Based on our experience in the 
first Saturn IB launches and requests from MSFC personnel involved, we 
have been attempting for some time to improve our capability to monito r 
specific Operaiional Interco"m ~Syste'~ (OIS) '" channels during countdown ,~ 
'activities. Our HOSC support engineers have felt handicapped by our ' 
'past c'apability to monitor only one channel at a time, An improvement 
was approved and implemented "'for AS-204 prior to the accident, and 
augmented AS-501 requirements were submitted officially in March. ~ 

a\,l~men~es. ~apability~, }n~l.~~~nK !;,ha.L~lr.~e§"x.~~imple,meFlt~~, .f'?~~ ~~.::~9_~, .. 
",h':.~~,~n_ow." 2:~.~~.?i,~.~p,;p,r9V ~ l:?y~ ~(sq?..",5.o!:tt" " ~?"e.~.,,~, :dr 11,~~ .. ,.1:.n ~.c;)1::.m~1,," a..fJ Q_U.~, .. ~~,~~ '_ .. 

~,, ~~ ~C\(,y D1sapproval appears based upon a ~S2.I!}!U-.. I}~t~~11"":o...f!§.£! .. )~n~,>~~e"n,t ~~9-J.n."~t-"JJ1J1;~ 
~J J ~ t.he .~c_r~~~~w;: .. ~f. 9r..~,. after the, ,,~04. ~.c.~id_en"t, and £p.1.it+c§.::~p'et:w.~ _."int~~"~"~l 
~e{ KSC" e l~men~~'J'~ Our requirements are modest and no different from approved 

I . 1,1' 14<p'equir"emenfs for spacecraft support . We have talked with KSC personnel, 
V"'I.r~v.\.ul".."(.,,<.. including Dr. Gruene, but have been unable to resolve the problem. I am 
C~ "" T (, trying to establish a meeting with Petrone, Mathews, and Gruene. 
\C J".£t,; • .(4, .. ('.".' , .. _-.-.... 

i C~~l,...}-/;..· h ..1 ( 2: NASA AUDIT OFFICE REPORT ON LIEF: The~SA. A~dit Office at KSC 

I recently distributed for review a draft report on NASA operational 
j\tSt'J ~ i~/'f ~'onmrunica'tions, ~~~_~!1cJug~.t" .~J.~R! We participat'ed in a conference 

! j concerning the report at NASA Hq on last Tuesday with representatives from 
L.t.. ih.C"~j\ OMSF, OTDA, GSFC, MSC, KSC, and the GSFC, KSC, and Hq Audit Offices. The 

,'? ~~, \ COnference showed that the ;:g~o":.~_.~~ .. ,.~~_~"_~::~<;l~ w~s . ~3:~~~ }.a.Egely ._<?~ 
". ~ " '. superficial, incomple.te~ and in many cases incorrect data. MSFC and KSC 
l.tr.~ ~t lLv-1 t:re preparing r~eE. ut,~~.l .. _c,Oll1IT.le.nts. which will b~.· c..??,solida~e"d and ~.a~ke~ by' 

\ 
.J !-,MSF ... and transmitted to the Audit Office. Audit Office personnel at the 

v.d!J ~ l~~Sday c~~~'f"~Y(~;~~ ' ~greed to c'ons ider'-ou,r co~ents and take another look 
~ at the report. V '------.--.. -.. 

~ 3. AS-SOl PLUGS OUT OVERALL TEST (OAT) #2: The HOSC was activated for 
~ the AS-SOl space vehic le OAT on August 3 and 4 for facility checkout and 

~ . for R-ASTR to perform prelaunch guidance computer checks in support of 
their studies .. tQ ... determine cause and effects of the LVDC/Ground comput.er 
~~~:.~f~ce problem ' noted 'during th'€! plugs-in test last week . V . 
4. DAC FL IGHT OPERATIONS STUDIES: ,J'ed Smith of Douglas was at MSFC on 
July 31 to discuss pis proposal for Flight Operations ~t;I?E.qx:.~~_Activiti~s . 
This activity would be done at Huntington Beach with approximately 20 
people involved. The proposed activities include more systematic .­
.operations planning, operations analysis, training program and v~lidated 
inputs to our flight control documentation. PE9P.~r:.~Y, .. ~.u.pporte~ _by th.:~ .. 
R&DO Labs 1. tJ!Js .. , eJfort is urgently needed by our Fligh~ Control Office . 

I""Result's 'w{ll feed directly into Flight Mission Rules., Fli'ght" Control '­
Measurements, inflight rcdlines, and potential alternate flight sequences . 
In addition, the ~nalysis may result in improvements of both stage -
hardware and operations sequences. The ~-IY.:~,.. .. ~£~Jt~!..ll.c~_~~.~ c ... ~~.E~i!::-~5 

~};.~ ~F~". ~!:l~_~~y?:: , o~. _this ,?rop'~_sa:.V·· 

5. ALABAMA IN SPACE: T:e next local TV show on 8/8 will feature a 
discussion of mission operations. v .. ·· 
- ----. ------ --

Ed Buckbee
Translation
F.S. Maybe you can smoke this out during Rod Middleton's forthcoming visit to MSFC. Let me know if you need my help. B



NOTES 8-7-67 Stuhlinger 

1. A TM FOLLOW-ON STUDY: _Jim Downey's ,Scientific Payloads 
Division of SSL is deeply involved in the ATM Follow-on Study being 
managed by Lee Bele~w'(s~»6ffi~e ~InIO"'it1(rI51~~'k"'iiiIper''i:t--r;'OSSA. We 

have app!..?~imately, !,5 , suppp;-,~ ~_~1.lt.1.:~9~.,?"~, ,pe.r so~nel w~~king on the studX 
J,~ additlon to o~.:_ ?~,~,~P.~!.~?~:l, and are concentrating upon the ~!~~~~ 
of experiments and systems of ATM Follow-oIl: payloads, as described 

- in Lee Belew's r 'e"ce'nt ~emorand'u~ 'to' you on' the s'~b·ject. ~ 
2. SPACE NUCLEAR POWER: Dr. LaFleur of the AEC expressed his 
satisfaction and appreciation that MSFC is d~fining its expected." needs for 
space"nuclear power' in the '-future. He ' was' .very please'd with your position 
expressed,' i~ our j~ugu'st 2 ' ~~'etl~g, where me~be-r~ '-~f A'SO, ~ASTR, and -

-. SSL participated. V 
3. A TM: Mr. Heller attended an A TM meeting in Headquarter s about the 
NRL experiments on August 4. This was the follow-up to the PI meeting 
on the Harvard experiments held by Dr. Mueller on July 27. The August 4 
meeting was on the NRL experiments. It was conducted.J~y Phil Culbertson . 

~_A' _.. . ' ....... __ ..... ~ " __ 

for Dr. Mueller. Dr. Newell was represented by Dr. J. Naugle, Dr. " He'iiry 
Smith, Mr. Jesse Mitchell, Mr. D. Forsythe and others. Since the word 

---- ......... ----.... _ ' •• '. _ ,- J 

"degradation of science" has been mentioned in several ATM meetings such 
as th " J~iy"'i ;r~eeti~g' at Boulder, , Dr. ,Se'wen and his staff 'at OSSA are 
very deeply tonee;t;"~ed about this. Dr. Newell plans to' write a memo to 

_ ... .............. ... •• ' ..... 0'-.- - 4"_,,, ~ " - .- .,- • - ~_ t"')'" .'.. " . ...... . 

Dr. Muell«::~ about this point. Henry Smith worded the purpose of the letter 

somewhat as ' f'~llows: .~r. ' ~,~~!Ll~~,~.~~"Q~!.~l>~!~g .. ~E:~~1..e..~~x ... ~.gL 
.. ~el)h0 _ _ ~.~J~~!,~D5 .. 2;,~.Sl~i,:t;,!:,P.:~E.~"'~ .... ~t. The August 4 meeting started with 

a presentation by Dr. Tousey on the NRL position and the NRL proposal for 
the two A TM flights. The following is a summary of the NRL proposal and 
the discussion. NRL wants to retain the same scientific object~ves fo~ both 

'-... ...-.....-. ~~ . . 
ATM flights~ However for ATM-A they are willing to accept a somewhat lower 

~performance even if it affecTs the sci~ence.: trio!l!Y ... ~ill be on ' ~~i,w;;,~~~_, .. 
~I!~~h,~.-~J.Ly'._~~~i.!..?!. E~periment B lowe!.,..P..!i2~_~t¥ for ATM-A. NRL wants to 
use essentially the same hardware for ATM-A and B. The differences should .. '- . ..... . .... -, 
be as ~mall as possible. NRL wants to have an identical ATM design and 
interface for ATM-A and B. These points were essentially adopted by all -... , .,., , 

concerned. NRL would like to have the thermal interface settled as soon 
il:§.j;ossible. A promise was given to the~' for ~:t:J.5i . o.f. Augu~t. .NR'L ~ould 
like to have ~SFC' take on several jobs which are critical pat,~ items and 
.for which MSFC has already shown considerable, i.nterest~ , The c"q~t>l~,te 

,XUV monitor exper iment and a pack-up of .a f~l~ ,camera using Schumann­
fYI)e roll film:~_ The XUV job was turned downJ~y MSFC except for the TV_ 
tube already committed. Jlesigns of ATM film cameras furnished by MSFC 

' for other PI's will be given to NR L. V .. "" ~ 

I think that th,~ m.~£l.e.a.t.~~..th~.,oWa.¥....t~a....§..~~~!JfJ;ll,.!!).gl;).~ 

!: Tn¥r-.~ .• .2!l.-.!3'Csl?:~.qut~ ,,~ith., ,~.ci~pt!g,~_,~or~l~~~~..!~ t~~~sex( There 
is ;;till np .agreement tQ~~ .. jtT~-B cou,ld ~~~ ... fl9W~ on,e year_atter_~. , ~ 



NOTES 8/7/67 TEIR J:; Jr ~~ 
SA-204 PREFLIGHT REVIEW (PFR)/FLIGHT READINESS REVIEW (FRR): 
Based on the most recent official schedule and previously published Head­
quarters guidelines, the FRR would occur 10/16/67. Accordingly, we 
have scheduled the PFR for 9/26/67 and 9/27/67. However in view of the 
AS-50l planning and the LM progress, we still coEltider these as very 
tentative dates. Statements ~ade at the 8/3/67!.ALoameeting indicated 
that the kM-l h.ts_.A.Lle,~ .fJ,.t .. J~9~Xs behind schedul~> 2. 

......, - __ .-k_ '-V · 
AS-~05 RENDEZVOUS MISSION: To implement the rendezvous mission 
the ~3_~_~,_<:;:H~~e ,l. E:t::.<?bleI!l .. from a sc}~:~?ule viewp~i~! appeared to be the 

.. ~afing, ~f .,the .. ,S. ::: IV~" st.age prior to the rendezvou~... The primary problexn 
was the addition' of "the non:' E,i2Eul's1~e' vent syst~m and "fail in the last 
p~siti.oI)"" ven~ -'y_alye.~. This has-b;;;;-·-;;l~;d-b·Y~tili-;i;g- th; " S~'t{;rn~V -- ~.. ~..... -- .~ - ---. -,---

. OZHZ .?u~n.-;.r . l~quid o?,y~en s~~.~off val~.e, ~hi .. ch~s a "_fai~ in,.~~e l~~t~ 
·~pos~ti~n" ~valy'_e in, th-e. LH2 :,a!!d L02 tanks non:"1?~~puls'i~e . vent_s,Y st~~.s. 
This valve is scheduled to fly on S-IVB-503 for the first time but the 
valve has undergone approximately 200 test: firings and completion of 
'the for~a~" q?alification of th'e ';al~e' is sc'he'duledfoZ; ' Ja.'nuary' 1968 (in­
dications are that this date can be advanced). Also, the internal actua­
tion mechanisms of this valve are identical to those in the continuous 
vent modules beipg flown on S-IVB-501 and S-IVB-502. It appe~n~ thElt 
this ~odi!ic tion c n be inlt lled prior to Bhi pm nt .of the stage to K~C 

S-I B STAGE FOLLOWON PROPOSAL WITH MINUTEMAN STRAP-ONS: 
CCSD has inf9rr.ned us that , they i~J~,nd to. submit an unsolicited proposal 

,,- for S-IB-lt~p.rough S-IB-28 with strap-~ns.,:"- in view o-(the "pA~-~~~~t-~status 
of AAP schedule planning, we asked them to base their proposal on the 
most economical approach and to submit an al.ternate propos~l based on 

. delivery of S-IB-l3 and S-IB-14 in mid-March 1969. in the event that the 
~strap-ons are required for the first cluster. CCSD's target date for sub­
mission of these proposals is iOT9767, which coincides with the date for 
submission of the final report for the present Minuteman study.V 

1 ' 

SATURN IB MINUTEMAN STRAP-ONS: A very productive meeting was 
held 8/1/67 at the Wasatch Division, Thiokol Chemical Corp., with MSFC, 
KSC, and CCSD personnel in attendance. A meth~d ,for .thrust termina:,­
tion of the Minuteman motor in flight was discussed and it appears to be 
~ari" acceptable de~i.g~· ~~<?an be- ac'comp'iished w~~~in.., .. ~E~ -,:li~~f~a~E;-that __ 

~.we are !,~rkin2.,~~~ : V 

Ed Buckbee
Translation
? [re acronym ALOC]



NOTES 8/7/67 BECKEo/lJ~n-~ B 
1. FY-67 Advanced Manned Missions Program: D&F authority covering all FY-67 'f/l'f 
981 studie~ (Advanced Manned Missiqns) has been -approved by Dr-:- Sea-nians~: -As "you 

- remember from our pre-Lake Logan discussions with you last week, 'we feel that the 
~""""'jjj",,-,,.o.'_~~ 

entire FY-67 a~V:~E:s~9>.§.~u~i~s. pl"0gr:C;l:~ should be re .~evaluate~j~d refocusedas a 
~~J(§{~e~.~.~t .~v,~nts, (pl~.,s:J~~!fic~tio~~ '~(o-£~:i ~~:Y::?Jt~~~9g~F ~VWitbroughttiiis"to the 
'attention of Mr. Trimble, and MSC (Mr. Stoney) apparently: feels the same. v1v e ar, )J (~ 
~~m&.J.~Qi~,~2~f£2.,z:11~~· re.gaidi.ng the ~i.ake L7gan M~~Hng to d~te~rTi~e the ~!L.r:i i~ 
"most aI?prQ.ruj~t~aijll~LW-p.~~l!<'i~m. LdJ$ Wall- r,'/I w'" /\ hPW' ~flroff'tINMd6A f 

.. ---r ft~ lM<.JHt ~J.tJ... f eVt"(JI~i\(.':.r 1'.4- 't .rkh. .. vf- Plv,)r- au ho 
2. Space Story Tapes: W~ar'e- working' with 'PAO to com~up-with-a .. series of '15~mi1nut kt' . 

_ tapes ot:J. advan~.~5! ... ~!<:I?:s activiti~. These tapes are released by NASA Headquarters . l.V~u l ~/~ 
I_to more~~2000 ~~~. UgI?-9_U.\Jh~"c_9J!nt.IY ... _as..a...pt:W.li.<:,~~~~iS~..:._ . We plan to &~\ ~ 
have 0E_~P. on pver~ll ASO act,ivities ard others ~n,, ~.1?~_~!fi;f. ,studies/cj~~cePt~, I etc,' f , . (" 

-;> P.r ·s '£'SC(/$·t '/(.111.$ S()~/cJ- J'> fi'tc5 ?,:ll,):: ... {tJ / 'PNv la,-llc//l4.)1~..) 
3. OSSA Launch Vehicles Advanced Studies: Mr .'"T ---McGolrick of OSSA! Laundh Vehicles 
and Mr. B. Davis of Battelle spent Aug. 2 and 3 visiting us to discuss .QQtential studies for 

~FY -68. Mr. McGoldrick appeared pleased with the discussions and req~stecrtfuif'we '--"-­
target for an FY -68 680 program of slightJy-_less,Jhan $ ~ 5M" with -;:ppropriate' in -house' 

~tasks. y/'" --'" . .' .' .. , -- "'~ . 

4. SRT I Advanced Studies Planning: In response to action items resulting from the 
July 1967 Quarterly Review of OMSF Supporting Development, W. Whitacre, C. May, 
and D. Paul have proposed a working arrangement with Dr. johnson's Office and a 
documentation format. This would allow ASO mission groups to establish a relationship 
between potential future missions and required technology developments. In preparation 
for an OMSF meeting at HQ (Aug. 8), these proposals were presented to Dr. Johnson . 

. ",,!, e are. wor~ing toward a cJqser ti~ b~!=W~~?. Ad~~n.<:e2 .. ~.~u~i~~ , a.!l~. §llPp?rt~EgJ2~~~~~p'~:ny_ 
" SRT which should benefit both of our offices.,VAs one step toward this, we are going to 
_ insure "that Dr' ,'Johnson' s offic(!" :b~ ~otified of all mid -term and final reviews of contracted 
and in -house studies .V~ 

5. Lunar Flying Vehicles: 'We received a letter from Headquarters (Lt. Col. Grosz -
currently heading lunar activities in Geo. Trimbles' group) ~sking if MSFC was interested 
in a project to develop lunar flying vehicles, if approved for AAP. A letter (dated July 31;' 

'. 1967) was prepared and coordinated with Mr. Weidner's office stating that~.e would be 
interested in conducting further studies in this area and would like to handle the program 

-if approved. V '? .. . .. 

6. Advanced Worksh,,9 ; ,~ 'ln 'Early Orbital Space Station (EOSS) preliminary design 
r~view was held a(MD (August 2 -4) in which each subsystem was reviewed . . 1:: c<:>~ :.. 

J.!gura~ion has evolveaaccommodating approximately 75% of all experiments MSF ha~ _ 
postulated for the 1971-1973 time frame. It has a six man crew with an orbital lifetime . . ." ..,.. ~--, .. - -..-...... -. - -_ ... -.... ~-.--. 

of 1-2 y~rs. The principal elements of the configuration are: 
,- ... ,---- - a ~odified MDA, with airlock type subsystems 

- a "dry" S-IVB outfitted for habitation, command and control, biomedical, 
---~'bioscience, and physical experiments 

- the S -IllS -IVB inter stage modified for astronomy and earth resources experiments. 
This configur;ltion would be launcheq on a..§jgp1~~t! .. n:.~ 2<, stag.<: . ~~_ orbit. and affor s (1 .. 
maximum man/experim-ent interface, particularly in astronomy and earth resour , ~, with 

-minimum ~VA. ~~aps. '?::'.~!~~t~~~J,t 31 p'~S.~ll~~'1,QWii.0...-..,,-

Ed Buckbee
Translation
Hal B Let's wait till we know 68 appropriation. At the moment, everything is in a state of flux, and no decision would stick.

Ed Buckbee
Translation
Let's discuss this subject. URGENT [with PAO participation] B

Ed Buckbee
Translation
? [re acronym MDC]





j) )J~1 " y, ) -"v 

August 22, 1967 

Comm ents to Week ~8 4-67 Lucas No.2 & 4 

1. S-IVB Forward SKlr Temperatures 

As per Geor ge Hopson, P& VE -P, there is no problem as of today. 

~n~~a ... ~~~~ . .L~~!!!qutr~~g· !,"V 

The matter started with the addition of the panel flutter kits on the 
S-IVB forward skirt. Boeing estimateda new heating environment with 
flutter kits on, by memo of 20- July 1967. The Environment was first . 

'-que stioned by Douglas and others, but was finally accepted by MSFC 
(merno R-AERO-A of 2 August 1967). The new envir.onment raised 

,;J I 7.J 

structural ternperatures somewhat beyo:p.d the prevailing design ~r·iteria. V 
-The solution alternati ves were raising the de sign criteria, or application 
of a srnall amount of Thermolag. P&VE-S decided to raise the 

_:~~.:~wa~~e te~perat~r~s .~./'/ .., ~_'~-~'''''''''--''-"T'' __ ~ . .,.~-. _ __ 

2. S-IC ,Engine Fairings 

Boeing/Huntsville produced the present heating environment by 
rnemo of 22 July 1966. The docurnent was passed to Boeing/Michoud 
around 1 January 1967. Boeing/Michoud ~~d. not use this environment 
for its ternperature calculations until recently; as a result, the 
Gicreased- ternperatures showed up only recently. Calculation of 
," ." . structural temperatures is the responsibility of P& VEt and not of AERO! 

The problem has rneanwhile been solved by raising the design 
criteria, i. e., raising the permitted ternperatures.~ 

Submitted by Dr. Geis sler 

-



NOTES 8-14-67 LUCAS 73 fi2.! 
1 . S-II-l FRACTURE MECHANICS REVIEW: Plans have been completed for a 
working session to prepare for the dry run on this subject for you on 
8-23-67 in preparation for the SA-SOl Flight Readiness Review. 

_Representati\Te~ from NAA/SD and LeRG. will be at MSFC on 8-}6.::..67_. _ The 
meeting was scheduled around the availability of th~- LeRC representative, 
Bill Brown, who at first decJine~ to participate but under pressure 

a _ult i m£.t;e l i .. agr.eedtCl·come.vWe believe we have sufficient data to pre-

/ 
sent a cl ear and ~~2~able assessment of fracture toughness at -4230 F 

~ 
of the 8-11-1 s tructure. -/ 

~ 2. S-IVB-SOI FORWARD SKIRT STRINGER INSULATION: - R-AERO has identified , 
. ~ a .new j~i~~t temperature enviro, nment for the §J~cture--of S-IVB-S( )1 __ -----.-
\j ,-f o rw~rd s~ i ~ t : These ..E.~~~~~.~E~.~1f!es ex~eed the allowa~le forward __ . 15 .L 
~ r s kin. __ s_t:.::nger s t ructural h .m1ts . 1n the aJ.r flow gap regJ.ons of the • ~ 

AERO flutter panel as semblies, We have i,!!.itiated a mandatory S-IVB-SOl> ~~C'-o..{,~ 
.~ ~ge _and da ta package. . " . '"" a.. 4 ). 
M... . H-l ENGI NE ROUGH COMBUSTION CUTOFF: On the fourth bomb test in l-y.-. 
~,V.~ a series of six at Neosho on R&D engine H-lS9, a rough .. s-ombustion ~.1,lto~f · .J5 
~lle~, ~_c ,!r.!_ecl .. The instability ~e}f-9amped in 144 millis-econds (specification : .s-~ 
~ rat va rVe is maxim~ .of 100 milliseconds). This is the second out-of-specifi~' ; a~ . 
cJtl.t-~:r cation in:3taoility in this test series. Site thrust at bomb detonation I _ _ 
I~ was 204 . 7K, which is about 1.5K lower than previous out-of-specification I 
U IM.(. ) ir.s tabilities reported by Rocketdyne in the 8-3-67 presentation. V 1-$ 
$ ~f...Ji.£?~ 4 . S-IC ENGINE FAIRINGS: R-A~RO_ has informed. us that at maximum "'-rJ' I I, 
'S"QI r" heating (~nd maximum heating trajectory), the temperature on the . - thet'J11o as 
l"S 4 :aruminum por t ion of the engine fairings may be a lmost 2000 F above - R.-JS..t1bllL.. 
~ the des ign environmen t . Apparently, Boeing does not agree, but we 
L are using the R-AERO v~lues to deter~ine structural effects on the ttl/; -,t;~? 
lQr- fa i r i ngs. Si nce maximum heating occurs near the end of S-IC powered I 1:L 
~:v:~' flight and max imum load occurs about T pl us 80 seconds, the fairings j --L-) 
~'\ I "may be ~able to take the maximum heating without catastrophic failure~. 
0l~~1 6>

f

l f our studies conclude that a failure would occut at maximum heati,ng , 
edl ~~ insu l ation will be requ~.red on S....::IJ;;.=..Lp.tHLthj:s wou,1d ~.!!!p.~~~_Jau~ 
~ s chedule. The-Program Office (I-V~S-IC) and Boeing have been alerted 

t~ t he pos sible requirement for insulation. 
S. fOLD HELIUM FUL MODULE AND LOX TANK PRESSURIZATION MODULE: During 
an i nves t i ga :: i on of the ' ColdHelium Fill Module (1-2) and the LOX Tank 
Pres s urization Control Module (1-3) failures on S-IVB-209 static firing, 
MDC discovered that the p~~~t _ seals in both modules had been change~ 
f rom teflon to flouragold. The flouragold seal was added as a product 
imp-rovernent by the vendor without MDe' s knowledge. The problem arises 
from t he fact t ha t flouragold has a friction coefficient significantly 
h i gher t han te f l on. The possibility that the 209 1-2 and 1-3 failures 
r es ulted from the i ncreased friction between the poppets and the walls 
of the modules is under investigation by MDC. ~ . 
6 . AAP CLUSTER: The third AAP ECS/Thermal Sub-Panel meeting between 
MSC and MSFC was held August 8-9, 1967. Typical of more than 50 
t echnical items discussed were: (a) Thermal influences affectingMDA 
docking port assignments' . (b) Adverse influences (thermal consideratio~) 
of f l y i ng Mi s s ion A with similar orientation as Mission B. (c) Cluster 
fluid re qui rements. (d) FeaGibility of using LEM ECS fluids in ATM for 
chermal control. MBa and MSFC personne l and contractors apparently are 
working in harmony. ~ 

Ed Buckbee
Translation
URGENT AERO Why does this alarming info come in so late?? 501 is ready for launch. How critical is all this? B 

Ed Buckbee
Translation
B.L. How serious a change? B

Ed Buckbee
Translation
Schedule impact Is "Thermolag" a possible quick-fix? B
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TO Dr. von Braun, DIR DATE August 22, 1967 

FROM Mr. Grau, R-QUAL-DIR 

SUBJECT My NOTES of 8-14-67, "Safety Evaluation of SOl" 

1. For the remainder of the 501 evaluation the requirement has been ,· 
~~r:.c .~uded in ' the scope of work to the contrac~ors. Action i ; _ uR to ... I.~ 

2. Statements as to the degree of compliance or noncompliance have 
been made by the contraOtors in the evaluation r eport which was sub­
mitted August 14. For the procedures which already have been reviewed 
a re-review cannot be accomplished before the procedure would be 
required for use. Although the entire exercise has been a very worth­
while effort with good results, we have to realize that the review 
could not be a 100% one. The success of what . has been proposed for 
corrective action will dep ;mC:'l · 'on the follow-on effort to be exercised 
by the Saturn V Program Office, which received a full presentation 

- during the dry run for the Preflight Review Meeting which took place 
on August 17/18. 

3. EveEX..,~E.!=~!IlP. t_. S~'lOqlc:l .. bE! made ... t.9., encourage , aC1;ive participat.ion .. j,n~ 
o .. ~he-:-sa ~€:tY •.. E!.v3~1~a~iQn , ~y".,J.!l().rE; . KSC peqonn.el. It is understood that 
the activities for the on-going launch preparations did not allow 
participation to the de,ired degree at thi' \ ime. 

~ l ';;"" [-" c 
DG 

cc: 
R-DIR, Mr. Weidner 

\ 
, 

" , \ 

/ 



NOTES 8-1L~-67 GRI\U 7~ 
...... ....- t/.;! 

"'-- 1. SAFETY EVALUATION OF 501: Personnel of this Laboratory continued to 
"--~ supporttl10a!"ety rvaluation of the Saturn 501 Vehicle a-t: KSC "'lork 

J) ~ . is progressing at an average pace on definition of integrated procedures 
_I...!. 'I for future evaluation. l'~_~_.of,.the contractorq are performing an~~nQ=-,. 

~kcJ.L. I CAV- l~t t<?:~r:s!. rey.~ew as was .. require~ . by MSFC • . ~ ~fC h..~~L .. ~s;:tC3bliSh~d .. _~qUire-:-~ 
1\ t, ~ ...m~~.!s _ f9r .e.'1d-to-end evaluatlon ~?-, ~~$ _.~?ked 1;.J::~ . contractor t.? , s.:t~!~.....; 
~ J ~ j i~~~e . 9.~B~e of c9mp~iance or ... nonc,?mpllanc~~ All preble'm: sheets are 

..P . I ~~ r conung In late, whlch has necessltated the USe of overt:une by some 
tv \I..~ personnel assigned to this efforto 
'.£~ ~l~ ...... ') 
re..U \A-l Y\\C.I..l. QUALITI MAINTENANCE PROGRAM: Due to present and projected overload 

work conaitions i P9rtions of the inhouse Quality Maintenance Program 
~I' • ~_ had to be discontinued. Inhouse testing, teardown~ and evaluation of ' 

., ~ "Rocketdyne engines was ' one ' of the eliminate.d functions. However ~ we -
V'r(~ {;;IV~ have since reached a working agreement with Test Laboratory wh~reby 

_ \ _ they are providing engineering and technician suppott to this effort. 
[fdy;s:; ~)-- \ Con~ecluently~ ~UD£tlQD...h~§...~.E:~ .. ~~l!s~_B.!~d ~vand the first H-l -

OVlce h(, t- ,englne has been received by this Laboratory aria is presently under-
I. J ~/'(/T Tes\ going engine checkout prior to disassembly. V 
I-'I'.rr.r uex'r vv / 

ELECTRIC STOAAGE 8ATI'ERY (ES8) QUALITI SURVEY: The NM/SD survey 
or ESB, Raleigh, North Can:i''tina, was recently completed 0 Three 
MSFC personnel participated in the survey as part of an effort to 
obtain information on all Saturn V battery vendor'S o ESB was not 

1 .£Q9I2~r~tive in ass.~~.!~l}B_.!0.~ .. !3~yey, team~ Generaiiy~-f§lLb.a:i-=m~ 
adequate facilities, and condi~ions wpre more serious Than those 
:fciuD.(L+.~.st, .May ... ~herUiML?.R~:p.§:r..f<?.r:necf a:' -s'urveyo -- The" Goverrunent .... -, ~ 
Representative an,f NAA sotlr'ce IDspec"tor~ 'were . mstrUcted not to 
accept batteries ready for shipment until some of the more critical 
discrepancies were corrected o 

Ed Buckbee
Translation
D.G. Shall I call Debus, or what action do you recommend? URGENT [Advise at once, not thru next NOTES] 

Ed Buckbee
Translation
D.G. Shall I call the company president, or write him a strong letter? B
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NOTES 8-14-67 JE>HNSON 

Voyager Technology Panel Meeting - The Voyager Technology Panel met 
in Washington on August 9. The purpose of the meeting was to discuss 
FY68 technology requirements and to establish "fall-back" positions for 
each of the alternate plans (budget positions) developed during the manage­
ment meeting at VI:PO (:)fi A"~\in 4. Th~ ffi 1:tng W~~ i@" @Wh~t \l,n~l'gG\letiVE!j 
as have been the past three meetings of the Panel. The basic problem seems 
to be a lack g! clear distinction between mainst;ream, line management 
r eponaibilitiea !o:r the identifica.tion and pu,;J::'suit of development progra.m., 
by the participating Centers and the responsibilities of the Panel, with 
representatives from the participating NASA elements, to support the 
individual managers as required. Mr. Glahn has been attempting to use 
the Panel as a management element to outline and schedule all facets of the 
Voyager technical development program. Both Langley and Marshall have 
tried to draw out and establish the distinctions in responsibility. To date, 
success has been limited. Properly used, the Panel could be of invaluable 
aid to the program management. Therefore, it should be continued; however, 
discussions by the" Board of Directors" may be required to properly define 
its missions. 

Class D & F's - Class Determinations and Findings are required for all 
procurements equal to or greater than $1 OOK. These D&F's are approved by 
Dr. Seamans. Purchasing cannot solicit bids until the D&F's are approved. 
At the present time 24 procurement requests, involving $3. 5M dollars, in 
the SR T program are blocked pending D&F action. This constitutes about 
50% of the planned SR T early initiation action to be accornplished by this 
date. A long delay will badly disrupt our procurement schedule and nullify 
the effect of advanced initiation of the programs. E. O. and Purchasing are 
investigating the problem with Headquarters. 

ATM/ A Contamination Experiments - Presentations were made to Dr. Dubin 
(OSSA) and to the OAR T Experiment Review Board to secure approval action 
on the proposed flight experiment. Dubin, speaking as an individual, stated 
that other perhaps more scientifically acceptable, experiments already 
planned for other measurements would probably accomplish the mission of 
this proposal, as suming development and flight could be completed prior to 
A TM/ A flight. Speaking as Chairman of the Advisory Committee on 
Contamination, he was not sure that the Committee should involve itself in 
the selection of pre-A TM support measurements and had not yet decided to 
convene the Committee for this purpose. OAR T-ERB was quite receptive 
to the proposals. Several members stated that the OAR T decision to sponsor 
should not be contingent upon a Dubin committee action. Mr. Ginter's office 
is reluctant to proceed to the MSFEB without OSSA (Dubin) bles sing. Presen-

tation to the MSFEB in its Sept. 17 meeting is required if development 
schedules are to be met. 

I ' 
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NOTES 8/14/67 BALCH 

S-IC -5 Testing - Propellant load test was completed on 8/10/67, and 
no major problems were encountered. In prestatic firing review meeting 
on 8/11/67, date for ~a!(c firing was changed from 8/18/67 to 8/23/67 __ 
to give more time for the performance of seve-ral-open items of work. 
On 8/12/67, LOX tank was entered to inspect lower ring baffles and 
screens on LOX feed ducts. No discrepancies were found. Estimated 
d te £01' removal o£ stage £Z'om stand is now 9/6/67. V 

S-II-3 Testing - Stage power-up was accomplished on 8/8/67 without , 
any major problems, LOX/LH2 tanking is still scheduled on', 9/2/67-
~nd first static firing on 9/12/67 .V 

GE Support Contrac,.t - A presentation of the NASA/MTF criteria a.nd 
t tl od of - V luation for the CPAF contract covering the secbnd through 
the fourth quarters of FY 1968 was made to MSFC and NASA Headquarters 
personnel at N£SFC on 8/10/67 and 8/11/67 . V 

Public Affairs - On 8/8/67 ,-.1)_student~_ of the Columbia University 
Summer Institute in Space Physics visited MTF. ----Co -
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NOTES 8/14/67 BELEW 

INTEGRATION CONTRACT NEGOTIATIONS: Negotiations with Martin-Denver were 
started August 9. All terms, conditions, and costs wer e - negotiated by 
August II, Meetings - between R&DO, Contractor, and Project Office personnel 
are scheduled for the purpose of "work plan" preparation. A work plan for 
each package of work defined in the' contract statement of work will be 
prepared by the Contractor utilizing all available input and guidance from 

"MSFC functional elements. A draft of the work plan is now scheduled to be 
subm~ tte.sLan-A.u&.~;u: 26 by Ma rtin for MSF-C re-;;~ . Septe'-m"-j)-e-r - S---i -s,- o-u-r - - -
~etdate f or app;ov~((a:'''thework-prans " v--- "'? 

UTILIZATION OF AUTOMATIC CHECKOUT EQUIPMENT (ACE) FOR ATM: The ~~~wer to 
Mr. Mathews' question concerning utilizing ACE for , ATM_ has been c~_~!ed. 
I n summat ion, the results were we could use ACE or manual system, however, 
ACE would .require_.approximately $6,.OM additiona 1 program funds for mods 
and-~w equipment. If ACE is to be used, the decision is needed by I 

October l ' and the ACE station at MSFC by April 1, 1968. We are currently 
proceeding on the assumption that, manu~ checkout will be used . ~ 

ATM EXPERIMENTS: Initiation of the H~rvard College Observatory proposed 
alternate experiment for the _first ATM flight is being held pending 
-app~oval by OSSA. This approval should be available this week. Contrac­

tYel initi~tiQn of t his work is to be achieved via a no-cost s upplemental 
ngf@@ffi!Ht with K~rY~rd ~ol l@g@ Qh§@fyatory p@fffliee1fi~ Q 2mffl6fith ~@finil'~n 
effort. Costs for this effort will be negotiated 30 days after initiation. 
A budgetary estimate submitted by Harvard College Observatory indicates a 
cost of approximately $300,000 is required for this definition phase . . ~ 

- Initiation of the ~Naval Research Laboratory proposal alternate experiment 
for the ~irst ATM flight is also being held pending appr oval by OSSA. 
Since no major changes in hardware are required in this alternate plan, 
~no changes of the existing Defense Purchase Request are anticipated. ~ 

ORBITAL WORKSHOP DELTA PRELIMINARY DESIGN REVIEW (PDR) PLANNING: McDonnell 
Douglas Corporation (MDC) has prepared a sche_c!ule,_ of. events .for updating 
the Orbital Workshop engineering mockup t hat - involves shipping the mockup 
from MSFC to MDC, Huntington Beach, and returning it toMSFC a-{ter-- updating. V 

- The .recommendations for performing the mOCkUP- r ework at MOC or inhouse will -
.be 'made next wee_~ : ~ - - ----- -,' - - - - ---

Ed Buckbee
Translation
L.B. I'd like to take a copy home for study in the evening. Please arrange w/Bonnie. B



NOTES 8/14/67 BROWN 13:?/2/ 
H-1 ENGINE Reference my notes of 7/31/67. Engine H-406l has been 
inspected at Neosho for LOX/Lube Cavity Contamination, - found to be dean, 
and will be returned to KSC fo-;-refn;tallation on SA-204 on/or before ~ 
August 23, 1967. ,,-All other H-l engines on this vehicle have been inspected, 
determined to be clean and in flightworthy condition. V-
F -1 ENGINE R&D engine 036 has been equipped with the step thrust pro­
totype parallel oxidizer bypas s lines and a flight configuration valve in 
the bypass line. Two tests have been satisfactorily performed with the 
engine thrust stepped from lS70K 1bs. to lS22K Ibs. V 

On 8/9/67 at MTF during S-IC-S stage timing check, four fuel valve 
potentiometers were slow actuating. Though not a critical fa-iiU-re- mode', ._-

;- ' -' -, .. -., - _.. . . -
this has been a ,nagging problem. for some time. (An earlier fix - a ..§.!.~~~ger 

spring - has apparently f§-iled to ....£9_r.rect the :er_oJ:~l~I.:l') In an effort t~ ,~ett_er 
~?-derstand the proble.:n a failu; e analysi ~_};-being conduc~ed by both MSFC_ 

-.:.~d Rocketdyne. V 
J -2 ENGINE While checking the cleanliness of the injector on engine 
J -202S (S-IVB 204) at KSC, a Rocketdyne inspector fell, but was not injured, 
even though_ the helium purg~;'~. on :3-nd J-i.}~ fa-ce i!lask -a'pparent1y'leak~~. ~~ ' 
However, a tool on the ladder caused minor dents in two engine thrust 
chamber tubes. ~o repair is anticipated. 

Engine checkout activities at KSC for AS - SOl and 204 are continuing 
normally and no impacts are expected. k 

GENERAL p J_~~ti~i<:.tt!o~ of 0.u r: .PJ:J:'H:luc!io_I!.._~':!P"p9!:~~~~ c_~ntinues to_::_:q~}.re 
an inordinate amount of manpower as i s indicated by: 1) A TWX from " r--- ---........... _ ~_~- .,' ---- . . ... . .-f ...... '-.. -_ ... - ... ~ ... 

Chuck Mathews requesting a formal presentation at 1: 00 PM on August 22, J \ O. at Head~u-~ ~te~;;: (This will be the1ffthfor-~ai-pr~~tati-;;;'-t;-ffe'a'dq~a;t~";s 
!st..J- in u:;--;;;:; n ths .) - 2) Informal info~on indicating that Harold Finger will 

, ,, 1 not-~~_~ in, t_he .-! -2. A~P JC r oc.urement ,P~a~ without better ,:"is ib~li_ty _~'~t~ 
a(/f-l Ch-... .the w I:..0le r~~~u<:tio~_~\lPp.<?r_t e~fort . and _th~.justificat.ion h.e.r ~foJ'_._ ... ~s a 
do--d~ ~nter ,_~~_ need to get this whole ques~i_~~ ._~g,lv.e~ with Hea~9.u~~, 

~ ~ I-v hJv;.. ~ 
:Jj 

Ed Buckbee
Translation
I.O. What action do you advise to take? B



NOTES 8/14/67 CONSTAN 

EEO CONTRACT COMPLIANCE REVIEW 

On August 9 J 1967, a D CAS Headquarters team arri~ed to conduct 
a review of the prime contracto--Z:S-compliance with Equal Employrnent 

"-9pportunity requirements. V 

S-IB HYDRAULIC SYSTEM CONTAMINATION 

Recent notes from Colonel Teir made reference to contamination of - -
the vehicle hydraulic system: The following information is supplied 
concerning corrective measure to overcome the problem. 

Hydraulic oil samples taken from S- IB- 1 0 i ~.;.dicate the ~esence of . 
small particles of contamination (less than 10 microns) in the hydraulic _ 

- system. This contamination has been traced to the ~ervicing equipment 
. - .. ----~ 

at Michoud and is believed to be rust Earticles f:r:.2.!:!! iron parts in the 
_eq~ipme~.L· Servicing equipment at the ~tatic test st;;;d- ~~d at- K'S'C ' have 
been checked and are clean. ------.- .- , . ' 

CCSD is in the proces's of rebuilding and cleaning the servicing equlp: 
__ ~ent_ ~t Michoud: vfhe equipment will be r .efilled with an oil containing a _ 

rust inhibitor and a _dehydrator will be used to remove any water that may 
get into the oil'. This should eliminate the source of the small particle 

- 0- ~ -
contamination. V 

S-IB-4 hydraulic systems have been serviced with the equipment at 
KSC.- Samples· taken 'from these systems indicate ~ceptable cleanliness 
of the systems. _ CCSD is planning to reseryice and purge the systems 

- on stage s S- 1:8- 5 and subs equent with the equipment now being rebuilt . 
- at - Michoud.---The above actions taken by CCSD should eliminate future 

problems with the small pa~ticle contamination in the S- IB hydraulic 
<.:..--- - -- -- ~ 
systems·V 



NOTES 8/14/67 FELLOWS 

MSFC/KSC Mutua-l As;sistance Pr.ogram: MSFC support for t"Yo 
additional tasKS ha s been req\lested by KSC. That makes a. current 
'total of 43 tasks. To date, 64 names of qualified individuals have 
"been ref erred to KSC for th~i-r 'selection or ~onfirmation~ ' E.ighte.~ 
individuals have ~hus far been selected by KSC, and dates established 
for their support ~Cthe' KSC tasks. Si.~ __ R&_DQ"peopl.e are Il:0w on the-.. 

.,.j ob, an~~~::~ are to begin participation ac~~~~~ng ;o __ the .mutual!y 
..... agre'eable s c~edul~. V --



'NOTES 8/14/67 GEISSLER 

No significant itezns this week. 



NOTES 8/14/67 HAE USSE R~IA.~N 

1. Cracked Solder Problem. We are continuing to keep Dr. Rees and 

General O' Connor advised of developments concerning the cracked solder 

problem. You will be advised by specia~ . no~e from Fred Wojtalik later _ _ ._ .... -~ ., ,... ___ .. .._. ...... - w ..... -- w - - - -- -. • - ••• 

this week:~ V . ".-._- -----... -



NOTES 8/14/67 HEIMBURG 

F-l E GIN£: 

re~ar~ ton w r I nl · Ie ~Ei fer t~ ' ~ F\>/ .. a~a ' f,!,,' (hd e~ et -hQ WQ st An~' 
"F -l Test Stand on August 16, 1967. Primary test objectives will be to 
'establ ish a basel ine engine performance for the lox depletion test 
se-P'I es. V ' , -~, 

S-I C STAGE (MTF) 

The ~ropellant load test on the S- IC-5 stage was conducted with fuel 
load"lng 'on August 9,1967, and lox loading on August 10,1967. The 

--acceptance test fi ri~.~ .. ~_~_:ti, ~ I scheduled for August 18, 1967. V ' 

H-l ENGINE 

Test PI-498 was conducted on August 9, 1967, (engine 4067, 205K) at the 
Power Plant Test Stand for a duration of 140 seconds . This test was a 
cal ibration run for the purpose of initiating a series of bombing tests 
to study the recent instabil ity problem of the 205K H-l engine . Due to 
a deflector coolant problem, the next test wi 11 not be conducted until 
Au gu s t 18, 1967. V 



NOTES 8-14~67 HOELZER 

NEGATIVE REFORT. 



NOTES 8-14-67 JOHNSON 

Voyager Technology Panel Meeting - The Voyager Tec!lnology Panel met 
in Washington on August 9. , The purpose of th; ~~eti~g -~.~-~ to 'discuss ' . 

1-__ .-- • '. ~_ 

FY68 technology requirements and to establish "fall-back" positions for -- '.- ~- ,.-., -- ,.' ,.'- -. ..... . . 
each of the alternate plans (budget positic:>Il:s) developed during the manage-
ment meeting at VIPO on August 4. The meeting was somewhat unproductive; 
as have been the past three meetings of the Pane.!. The basic pr~l~~"seein~ 

- to be a lack of clear distinction between mainstream, line management 

,!.~~ EW~1!:f~2f~ticatrOri·~~e~~""k~~~~~~~~(~;Y;1';-p~~ifir~C;g-~~~. 
r br~~~.~.c~P~~~~g~ .. S,.e.~t! ,~~" iE.~:~.!.i:~::!.:~~g9. Z;s},~j.li~ie~~< PI. U}e .R~~e~.'~ .. 'Yith 
representatives from the participating NASA elements, to support the 
individual managers as required. ~:tr_~ ~,qlahn has peen attempting to us~ 
the Panel as a management element to outline and schedule all facets of the 

tr.-.. ___ ...... . _ .. -..- ........ . " •. ~.:. '-• ..,,~T'I'.,... .... 'I... '!'II '/'0-, ... - _ _ ~ ... ___ , ._.,. ~. .",-

Voyager technical development progr~m. Both Langley and Marshall have 
hied to draw out .. and e~tablish the distincti()ns-in-l:e· ~p'o-U~i-biiity. To dat~: 

}ji,ccess has ~ee~ limited~':' fJ.g~..b~~,~~.~.Ji~l..£ ,Q'f!4);~,oj:~iJt,Y",c!1~~E~ 
!,id t9-!h~..,..,g!,.g.&J:am.-~~~e~~J. Therefore, it should be continued; however, 

I( ~is<;u,~ si~n!?. .. ~ the I~~~af~,,~!~~ __ ~e~~:;~~~ ,..!?,..g~9 .. R~£.!y-.q.~#fU:~ 
__ l~~ .. ~~~ s~r:s. ~. , 

Class D & F ' s - Class Determinations and Findings are required for all 
procurements equal to or greater than $lOOK. These D&F's are approved by 

.......... _ ... ~. '. "--·''''·-·r·.~''''"'\'_'''' ...... r _.. ...... _" ._ .... --. .• _ •. ." 

Dr. Seamans. Purchasing cannot solicit bids until the D&F's are approved. 

AT1hiJ;ie~:e.~~!.i:..x::!._~~ .. I?':,~~~~:ment r~qu,.e~ts! _.~~Y2.!.y'!.ng $ 3. , 5M , (;Jpll~_rs" . ~ iJ1 "'"' 
Jge.§g~,p_!..~g!a??~!~ ,.E~,? s.ked .. J>eI?;ding .p~~r .. a,c.ti~~,.;. This constitutes about , 
50% of the planned SR T early initiation action to be accomplished by this ~ 
da te. A l2Wl._£'~.l.~y. .. y:~i!L.~a_~lJ Y dis l:llPLouJ:Mp.rQs:,':!}"_~m_E!!~t~sp~~~l~". and nullify M~~e. 
the effect of advanced initiation of the programs. · E. O. and Purchasing arell J'~ v 
investigating the problem with Headquarters. 'fa,. )... I 

'-... ~ ' 0 

A TM/ A Contaminatio~:Experiments =-~.-!..~"~_t::?-tat~.o_n"s we;re ... rTlade ,to I?r . . D ubi t~rt 
(OSSA) and to the OAR T Experiment Review Board .!?_ s~cure approval actio (;/1 

on the proposed flight experiment. Dubin, sp~~!ciI~K"'!ls , ~n_ i~d.ividual, state l 
that other perhaps more .. ~c,ientifically acceptable, experiments already r-'V(/ 
planned fo rother measurements would probably accomplish the inission 0 11'i:tt1 ~ 
thIs proposal, assumin:g ci~velopment and flight could be completed prior 150jetH-
A TM/ A flight. Speaking ~~ _ q}~~i~~an of the Advisory Committee on ~rhr ') 
C <2.,ntamination, he was not sur~ . that the Committe-e O 'shoUld-involve itself i fttCto vy"-
the selection of pre-A TM support measurements a.nd had not yet decided cIj~ I 

-c onvene the Committee for this purpose. .9A.~,T-ERB was. quite receptive :!:t',I).4., 
to the proposals. Several members stated that the OAR T decision to spon or 111 I t. 
sho~ld not be co~tingent upon a Dubin committee action. Mr. q.~~i.~~~ offi e ~"J',~ 
is reluctaf<l:~_,to proc~ed ~<: .the ~.sFEB withou~ OSSA (Dubin) blessing.. n-~ 

tation to the MSFEB in its Sept. ~ 17 meeting is required if development 
schedules are to be met. V-

Ed Buckbee
Translation
B.J. O.K. Let's do that. [Please prepare agenda point w/Dave Newby] B

Ed Buckbee
Translation
Shep Maybe you want to take this up w/Frank Bogart, after thorough discussion w/Ollie Hirsch. B



NOTES 8-14-67 KUERS 

1. Overload of.WQrk .in ME Machine Shops: The work program 
fGr our mam.ifactuf1ni shGpS has ohanged durinQ the recent years 
from work on one major project or stage to a "Special Job Shop" 

.. -. _... ~...- -. --- ---- - - ._ •. '._ --- - 1-- - _. ..,_ 

operation where some flight hardware together with a great variety 
· with tesi-hardwpre for all kinds of projects ~r~ .bein.9 __ InQ·l1ufactured . .-­

The special work we are p'8rfofming is ~haracterized by its extremE? 
urgency, incompleteness of definition and requiring a great variety 
'of spec!al-skills:-For-sci'meUme we hav'e encounter~-d a seriou~-----------_. __ . ..-.. 
overload in our m'l~hine shops. . This situation is a-Sill@vate_~_. b~~_ 

reduction of. the'- n1g!1\!f~ct.urtI)g .. s.erv.~QJ3 s_.9~ Ol!!...§.!D.9_!e __ ~l!:e.p.2.rt 
Contractor .. ancC 9.i ~~he ~~ ... .?~~~_nc:ts _;.q~ .s:o~P~y.~.t~ye . ~ubcontractinQ 
of our overflow ot work. The impact on delivery schedules of various 

r--- -- .- ~- - - ... - .'I.~ I 

test hardware, such as the ATM rack I ATM spar I S-II structural 
. t :t ~:" 

test articles I p,prdware for experiments I wind tunnel models I etc. 
is being reviewed ' jointly with R&DO a.tid the project lead laboratories. V 

2. Redundant Hoist for Damper Arm System: The _~edundant Hoist 
System for support of AS-S02, consisting of two structural arms 

--with ' hydraulic' cyli~ders and the hydraulic control console I has been 
co~pi'eted in our shops last week and is to be shipped to KSC today. ~ 



NOTES 8/14/67 MAUS 

MANAGEMENT RESEARCH AND APPLICATION - As already reported in our 
notes to Mr. Webb ,Marshall will sponsor the second NASA/Northwestern 
University Managem;nt\Vorks"hop on October 24 ' and -25 in"continu'atiort "of 

--:3 management research program' -initiated last year'~ - - , 

This workshop will be combined with a NASA symposium on Management - - - .... -.- --'-'-'''' .. _._......... .. . .. " .. -
Research and Application WhICh begins at the conclusion of the Northwestern 

0-WOrkshop on October"Z5 "and continues through October 26.,...at M$FC_. __ 

The symposium represents a further effort for promoting a university/industry/ 
NASA environment for professiona'lizi';{g " ~·~nagement. . Select represen'tat'ive~;---

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

from Southeastern universities and colleges, associated NASA contractors, 
and other government agencies are being invited to the symposium. 
Dr. Harper North, Vice President for R&D for TRW, INC., Dr. H. H. Meyer 
of GEl s Behavioral Research Service, Dr. David 1. Cleland of the Air Force 
Institute of Technology, and Dr. Fremont Shull of Southern Illinois University 
are among the recognized authorities in management research who will speak 
at the sessions. NASA Headquarters, MSe, KSC, Langley, ERe, Goddard, 
Lewis I and MSFC representatives will attend. V-

NASA Headquarters has become increasingly interested in the success of 
these meetings. Mr. McInnis of my office will be in Washington August 14 
to discuss planning details with Mr. Bingman, Ray Romatowski's deputy. v----



NOTES 8/14/67 RICHARD 

No submission this week. 



NOTES 8-14-67 RUDOLPH 

1. Communications with KSC: 

o Although we had an apparent communications problem with 
KSC on the IU access door, I personall,X want to assure you that r 

........ :uus -~--~~ ...... ~~. '--."- -~ 
overall relationship and communications with KSC are good. e 
~ 'TT. _ . • oj, .. - .......... ~ ..,. .. --~....... ... .. 7' 

nave s a t l§.ta~IorlIy wo.rJ~~~ si ~_ut _hu.nd.J:..eds, of.Saturn _Y problems.,LbotL 
technical and managerial) with KS~y Mr.pejJ~ties_a~d I ar_~jn dails 

'-COritacCwith- eithe-i- Petrone, Gruen~~Ma.the.whv:Ks soon as his 
'iiew position was--an'nounced ;-f-asi~d Middleton to m-;;et with us to ' ./' 

- review -our relationship, · organization, communication channels, el~., V 
--:and- hei s- to spend some time with us to do that ve'ry soon .v·Our Staff/-~ 

Stage Managers and our resident office personnel have likewise estab­
lished daily communications and visits with their counterparts at KSC. V 

o Inasmuch as the AS - 50 1 launch date is getting near, everyone 
is reviewing all open actions to be sure they are closed. In fact, we 
now work each m .. ajor AS- 501 problem in our Saturn V Program Control 
Center, using the same techniques as we developed in tracking weight 
and performance and other items. ~~~_.t.he AS-_501. is a new--vehicle,­
additional surprise problems are bound to develop between now and ... 

'--- --, 

~~~,~; l2.ut I think our ~~_~?l:.-c~~rn!1.n. . .i,ca .. ti_QIL.£.hanne}.~~~ _r;9¥ 
,-p~~i,de ~or thorough and tjmely res, o~~!l ,?~ ?f ,~~ I?r~~~:..W 

2. AS-SOl Launch Vehicle at KSC: 

o Swing Arm tests were successfully completed on Thurs. , 
10 August 67, and Roll Out is now scheduled for Mon., 21 August -67. V --... - . -. .. - -- - - ,~.. ... .--

o The MSFC Pre-Flight Review is still scheduled for Tues. - Wed. , 
29 - 30 A~gust 67; ,but will now be held in the LIEF Conference Room. V 
3. Saturn V IU Program: 

o Reference NOTES 8 -7 - 67 GRAU concerning use of overtime on 
checkout of ~U - 504 to meet the contract schedule while present plans 
require storage of the stage after acceptance.~ 

o We have taken contractual action to stop overtime and second 
shift operation on checkout of IU - 504; however, MSF has previously been 
requested to grant relief to the IU checkout schedule and make it more 
compatible with the KSC on-dock date. If our request is not granted, 
even greater amounts of overtime will be required on IU - 505 an d subsequenv 

1 J.\ ttachment: Notes 8/7/67 Grau (DIR, I-DIR & R-DIR's copy only) 



NOTES 8/14/67 SPEER 

1. MEETING WITH MSC ON AS-SOl FLIGHT OPERATIONS: A meeting 
was held on August 9 at MSFC between personnel of Flight Control Division/ 
MSC and MSF C to discuss AS-SOl contingencies. MSC was represented 
by John Hodge and G. Lunney (AS-50l Flight Director). The meeting 
resulted in the following agree~ents: ,(a) J?~sed on R-AERO study of _ 
Tower Collision and 1=1 d Fall :s ck MSC will most likely not agree to 

- take action for this_contingency case, (b) ~_-:-IVB early staging will be 
,"- ~;m;;anded 'upo~etermination of a S'-II second plane separatio!l 

failure, (c) ~oss of chilldown or repressurization prior to S-IVB . 
,.-
_~_estart will not require contingency action, and (d) S-IVB restart wil! 
be inhibited by spacecraft separation command at ignition minus 

~. 30 seconds in the event of an engine hardover during orbital coast or - - . 
as soon as possible if the hardover condition occurs bf" ':ween ignition 

~ . -
~m~_~us 30 seconds and ignitio.I?:' In addition to these contingency cases 

the MSFC requirement for a Command Communications System (CCS) 
Test during power flight was discussed and Hodge agreed to review 
the MSFC requirement and inform us of the Hnal MSC position by .... 
August 15. The participation and cooperation of the MSFC Labs in 
c<?vering the technical details of the cases discussed was excellen~ 

. and _Hodge expres s ed his complete satisfaction with this · meeting. V 

2. AS-SOl SUPPORT REQUIREMENTS REVIEW: The AS-SOl Mission 
Director ' s Support Requirements Review, chaired by Chet Lee, was 
held at KSC on August 9. Although still faced with the usual minor 
support problems associated with any launch there are only very few 
maj or open items. The out~_tan<iin~op-~.n_it~rl) ,for MSE,C isth~ 
inadequacy of the Ins ertion Ship (Vanguard) tofulfill all MSFC' .s 

supp...o'rtrequlrements. This ship is listed as mandato~y in the Mission 
--......._ • .... . • _________ ~ _ _ .__ _ ~ F -_ .-'- - .--

R~~s !.-, We are considering moving the Powered Flight Ship to provide 
the required mandatory. coverage. TEe Apollo aircraft support for 
501 is still questionable, but will not create a problem for MSFC. 

----Engineering photography support for 501 is still not firmly committed 
by KSC. but the system is expected to be operational by mid-September. 
A-g-r"eement was reached on HOSC monitoring of Blockhouse Operational 
Intercom System (01S); information channels to the HOSC are now 
considered adequate (Ref. Notes Speer 8/7). V-

3. STAC MEETING: The second in a series of three operations reviews 
of the lunar mission by the Science and Technology Advisory Committee 
(STAC) was held on 8/11 at Santa Cruz. C. C~sey of our FlightJ;:pntrQ! 
Office at MSC. pres ented_ the L /y orbital checkout portion. Some 

ko-Ve-- ~ discussion-developed o;>-S-1VB/iu-lifeti~i~itC:tio;;;.-No action iteIns 
I h, resulted for MSFC. V ( 
til\cA'~ ~ I 

~~S ..rU~juJ--) C\I-~h-. Gt~1 ~ 
C&k.I-tu~e.M_ ~:1J 

Ed Buckbee
Translation
F.S. Could I have a 1 hr briefing on this subject, at Mr. Casey's convenience? B



NOTES 8-14-67 Stuhlinger 

1. CONRAD SWANSON: Conrad's sudden death last week has been a 
severe shock to all of us in SSL. _.~ot only will he be missed as a friend . 
and pleasant co-wor k er, but we will be hard-pressed to fill the. gap left 

\.... 
.1n rn h y .r th ii\.E;t:!;9 9;1; Y p;rgj@Qt s ~n which ~gn;rad was deeply involved.V" 

2. PEGASUS: Dr. Dozier attended the COSPAR meeting in London 
July 24-29. He presented a paper covering meteoroid penetration 
measurements from the Pegasus satellites :,it was the only paper dealing 
~ith .E~..netr.?:ti~r:~ . Most of the other paper s dealt with meteoroid c~~n 
and dete<:_U2p. The Pegasus data ar e particularly im.portant.in light of the 
continuing discrepancies and uncertainties in the data obtained from other 
detection methods. 

Messrs. Holland and Barkley of SSL will present a paper entitled \JI"j~ 
"Theory and Observation of t h e Rotational Motion of the Pegasus Satellites, II y <J.' 

at the AIAA Guidance, Control and Flight Dynamics Conference tonight "1~.:i ""c..t 
at the Sheraton Motel in Huntsville. This paper is a direct result of our t 
continuing Pegasus data evaluation activitie s. C;;, $., 

SSL has just published an interim summary report on the results lIt--
obtained from the Pegasus satellites t o date. '" T1}~~.~,~.p..or!ls _ ~n~~~~~~.9... lL ke 
"Scientific Results of Project Pegasus, II TMX 53629. This reportwilJ .J.~ ~t',~ 
b e' (h;trib~te-d ' ti~;-~~gho-~t~MS-FC and to ~any pers~m; out~.ide ~S!~.: , V-4..- C~r'!:.!j 

...-. ... "--~ 

3. ATM: Mr. Heller wrote a memo to Dr. Haeussermann with a copy--:--___ 

to Mr. Weidner stating our .. SSL R_C?~1.~~.~29"~tJ:~!3?;..!.ay.lo:' .. '!.~T~.,:.:..:'i~:..~ f\ "" t­
_!.~<3:..rp_._Je also had several additional discussions with Messrs. Kroeger, J) k. 

Hoberg, Taylor, Gilino of ASTR, with Dozier, Snoddy, and Arnett of SSL, fJtilAer.,. 
to prepare for greasing the skids with the PI's to '2...btain their inputs and_ s-ftuLl./.... 

_their full support of the review. Kroeger and Hoberg feel that !::..ny official-r.--
request to the PI's to . spend manpower on it or to dir ect the contractor Uv--
~-=--. ..,_ .. - ... ,.. .0 ___ .... -," .... 01' ___ , • __ • _ "',.. ' • ....- .... _.... v . __ .. ..... r.' .... _ . ...... _ -. _____ '- .... ... , 

.. woul?_~~ta.._~~~~ .. ~~_~ .. ~2.:~~ - Mr-.- HeJler learned from Bill Parkinson l.ut! 
that.Chu~Js" .. l'v1C?-t.hews...has .. w.r.i.tt~n personal letters and given directives e.. 
to the !.CI ' !, ,,~!>o.'::~_!~«:"E,~v+~:o/.~_ '. . . .. . '~---- . ~--.~ ~.- . - , ~. _ .. ~- ' __ r") -

Ed Buckbee
Translation
E.S. I'd like to have a copy. B

Ed Buckbee
Translation
Cy to Dr. vB 8/22 noted by ng

Ed Buckbee
Translation
Don't understand the issue. B



NOTES 8/14/67 TEIR 

S-IB-3 FLIGHT PERFOR M ANCE: The contracting officerls final 
determination regarding the flight performance incentive for S-IB- 3 
was delivered to CCSD this week. Because the stage exceeded the 
maximum altitude agreed upon prior to flight, CCSD will receive fee 
for a reduced mis sion. The difference between this fee and the maxi­
mum fee is approximately _$.'~QJ~~QQO . I~p_~ct~9 that CCSD will 
appeal the decision. V -'. 
~- ...... "-.-... _... . -

INSPECTION OF E NGINE LOX CAVITIES ON S-IB-4: Reference is 
made to my notes of July 31, 1967 (copy attached) concerning this 
subject. Inspection of LOX cavities of Engines No. 1 and No. 4 
revealed~ no contaminati on. E ngine No. 8 whi ch was returned to ... . 
Neosho for cleaning of the turbopump lube cavity is scheduled to be 
returned to KSC on A ugust 21 , 1967. It i s understood that no con­
tamination was found in the lube cavi t y . V 

S-IVB-204: During the c eaning of the injector on the J-2 engine, -.... . 

an MDC worker apparently was overcome by inhalation of purge 
---~ -'-, -. . .. . . ~ " 

gases (helium) and fell from the ladder . ~~he ladder fell into the 
~. ~ _. ,- ~? 

engine bell and dented the tubes in two places. An evaluation of the 
damage by Rocketdyne is in process. As of now no decision as to 
what action may be needed has been made. ~There is a possibility 
~h~t the dents may have to be repaired by a patch or weld, or the 
~ __ disposition might be made to use lias is. II The worker was not . . 

injured. r"...-The worker was wearing a breathi ng apparatus but was 
~~~ring' it over his glas ses which apparently prevented a good seal. V'" 

L I GHTENING STRIKING LAUNCH COMPLEX 37-B: As a result of 
the observation of lightening striking the service structure at the 
Adjustable "5" Level of Launch Complex 37-B on July 27, 1967, KSC 
initiated a series of in spections and tests to determine if any damage 
was done to either the launch vehicle or GSE. With the completion of 
Plugs-in Overall Test on August 8, 1967, KSC states that no damage 
was found. V 



NOTES 8/14/67 WILLIAMS 

1. Space Biology Subcommittee Meeting: 

Dr . Hilchey and Mr. Ed Weaver (R-DIR) attended the quarterly meeting of the 
Space Biology Subcommittee at Berkeley, California, on August 7 and 8 . Ihis 
policy lev€l advisory group for OSSA strongly endorses some type of earth - ,-...". _., ..... 
orbita l facility to carryon biological research in sRace . Clear-cut science 

""'p-rograms' for such a facility have yet- to be-define·d-. V,-'" 
2. Orbital Astronomy: 

A s pecial fo r mal presentation on the Orbital Astronomy Support Facility (OASF) 
was conducted at NASA Headquarters on August 1 . The purpose of this presentation 
was to acquaint Headquarters personnel with the study approach and methodology 
which was used in formulating the astronomical observation program which con­
stitutes the basis for the remainder of the study . Among those attending from 
OSSA were Jesse Mitchell, Nancy Roman, W . Foster, V. Spriggs, Henry Smith, 
P. Thome, and A . Crobaugh. Attendees from OMSF included George Trimble 
and many of his people, Frank Williams, Hal Becker, Herman Hamby, and Jean 
Olivier from MSFC (ABO) . V 

The reaction was generally favorable. The OSSA personnel expressed a desire 
to maintain close coordination with the study as it progresses and were hopeful 
that the results would provide answers to many important questions relating to 
the nature of man's role in future orbital astronomy missions~. __ Yle are incorporating 
inputs from these types of discussions in the review you requested on the next steps 

I;.....in space astronomy. V · . . . - . 
r·~ .... ') ( , r. 

2)t') ~ 
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NOTES 8/21/ 67 BALCH 

S-IC -3 Testing - Boeing has determined that the ~ators ~or Engine s_ 
~~3 C1:nd 4 mus~_~~~.ep1aced..: Because of this, _~tatic fir~ng, which was 

set for tomorrow, 8/22/67, is now tentatively ... rescheduled ~Thur_sday, 
_8/24/67..!... pending receipt of replacement actuators from Michoud. ~ 

s-)r-} _ T~sJing - Late delivery of modification hardware and late completion 
of preliminar y tests have made the LOX/LH2 ta.nking date of 9/2/67 
marginal. A potential slippage of 3 to 6 days is indicated by the latest 
promised delivery date for the hardware. Pos sible impact to static fi;ring 
still scheduled for 9/12/67 is being evaluated: V--

B -I Position of S-IC Test Stand - Completion of construction is now scheduled 
for the first part of December 1967. Certain modifications will need to be 
accomplished by separate contract after this date, and it is expected that these 
modifications can be furnished to the Corps of Engineer r;; next month for 
award of the necessary contract. V-

GE Service Contract - N:ASA Headquarters._ appr0'CCl-l of QUr pre -negotiation 
pOSition on the CPAF proposal.E.<?vering the second through the fourth 
quarters of Fiscal Yei3:r ) 968 has been_ received by telephone via MSFC 
C·mtr-acts Office. PreHminary fact-finding discussions with- GE/MTSD were 
initiated on 8/ 15/67 ~ 



NOTES 8/21/67 BELEW 

HCO AND NRL ALTERNATE ATM EXPERIMENT PLANS: 
A p_t,.op.osed work statement has been ~~t to the l!?_rvar~ College Observatory 
(HCO) to cover the definition phase for their recently proposed alternate 
instrument to be flGwn on the first ATM f:1i'ght~ The Naval Resear'ch ~ 
LaDOratory -(NRL) proposed alternate plan for the first~TM flight will be 
~submitted to MSFC next week .. V 

The _Space Science Steering Committee has given interimypproval Jor both _ 
NRL and RCO alternate plans for the first ATM £light.vrA letter confirming 

'-this approval is enroute t'o MSFC. This approval now ' clears the way for 
proceeding with appropriate procurement activities.~ 

STATUS OF FY 68 PROGRAM AUTHORITY: 
To date in FY 68, we have received $35.750 million under continuing 
resolution. This amount ~rovides for no new start~ but is adequate to 
~arry the program through Septembe~. The most serious problem is that 
it does not provide start-up costs for the Martin Phase "0" effort • . We 

, have .,ilske df or "$'370- m11Ir6n f Or r -trD -wfiicll- woui"<C ~-rm:Ct·-them· t o-lease 
a facility and relocate personnel to Huntsville plus the cost of inte~ 

;gration effort through October 31, 1967. Provision of t~ $3.0 million 
'-'is being delayed at Headquarters pending determination of the MSF FY 68 
'-pudget leve l.V ~ -

Guidelines for POP 67-2 have not been received; however, Headquarters' 
AAP Program Office is attemptinJ to gain a release of guidelines th~s 
week based on their Plan "J.",/ 

GENERAL: 
Major recommendations of the 1967 Conference on Lunar Science and 
Exploration at Santa Cruz, California, were: (1) the development of 
mobility systems is essential to ~uture .. _lunar explOrat~-on-:- (This " r-ecom-
menaa-t~on!!!£hud~dthe devel·op~ent of the ~ualJa_unch.capabil .itL' a 
lunar flying unit, and an L~§M.); (2) the development of scientific 
~instrumentatio; is ;;sential .to success of the AAP program; (3)- a-s ample 
~r-~apabilitY . of 250 pounds is a requir~ment~ fo~ ,a}l duaJ. . 2n~ Tate -
single AAP missions; (4) more lunar orbital data is necessary before 

.---- • __ hw.. ' ~ ~ ___ ... _ .. _.. . "_. _ ...... _____ .~ 

conducting advanced AAP land~ng mission~; and (5) ~~n~~g study is 
Eeeded ~t ci.. c:~~:.te_.£..ompr.eE-.e1l:sive AAP PF.9_g!..?~~~ Study groups ShOuld-con~ 
sider turtner: Difficult sites; mobility systems; and mission plans. 

, e - 4 
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NOTES 8-21-67 BROWN 

H- 1 ENGINE The recently negotiated Ji- 1 Production Support Cont~ac~ 
(NAS8-l954l) has been signed by the Contractor, and is being processed 
through MSFC for signature. This contract, covers a four-year period, 

ng 'fi erp~:ra.t~s a severe ove r riQin" £ e pena.lty if t here should 'be a 
flight failure (because of H-l engines) in S - IB-Z04 thru "S-:1B-"Z19 ..... ·V 

'1"""---- _ -....-_. -.. ___ .... __ " _ 

F-l ENGINE The AS-50 1 preoperational system safety review resulted 
in 77 problem sheets concerning the F-l engine. Sixteen of these were 
considered significant enough to warrant Project Office follow up for 
final disposition, and exception was taken to only four of the team 
recommendations. All except two of the F-l problem sheets may be 
corrected w i th proce-dural changes. No F- i- engine hardware changes 
are required. V -
J - 2 ENGIN~'" ) Based on h e lium l eak testing of the LOX turbopump primary ¢.. 
seals, ~~~ble out_oDp-'.~s:jJj,.c;;_'~lJiotLlea...kage is causing us con_c_::..:....~ Y' ~ 
vehicle 501. The helium to LOX conver sion factors for the leakage were ~ -:.. 
deveT'opedbased on seal test data. Rocketdyne has a program in process ~. 1- \ 

~ to obtain data f rom seven samples of LOX pumps to confirm actual pump ~ . \ \ 
leakage and the helium! LOX conversion factor s . To date data from pumps\ , \'\ ~..,. 
~~~ an or~:r of magnitude lower than the seal fa_ct~~~-:--This_p~ogram ~ - -;-}- r.. 

is scheduled for com letion on August 23. In the meantime a back-up ~ "'0. ': 
design is in process to dump the pri~ary seal leakage overboard. We ~ -7=: ) ~ 
will keep you_.~~~or~e~~s this_ t~ing de_velo~~~ V - J:', .s' :p 

---­~ -lo 
~ ....... 

Ed Buckbee
Translation
This may cause roll-out delay. Was discussed extensively at KSC last week. J.F. 8/21 [Jay Foster]
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NOTES 8/21/67 CONSTAN 

Nothing of special significance. 



NOTES 8/21/67 FELLOWS 

1. MS:r;:C/K£C Mutual A.~sist~nce Program: Jwenty-three individuals __ 
hav b n s 1 cted for l<SC support, from the MSFC list of sixty-four 

' .... qualified per~onnel. To date. twe~!Jr'-two personnel have departed for 
KSC. Negotiations ar-e in process o~ a?ditr<;;;~ipersonnel. '/,c !? 

2. KSC S~pport for MSFC Special Projects: The MSFC/KSC sub­
agreement for KSC support of MSFC special Projects (reported in 
my NOTES 6/ 12/67, ~opy attached) has been rewritten, at Dr. Debus' 
request, to include MSFC support of KSC special projects. The 
revised sub-agreement has been signed by KSC and will be transmitted 
to MSFC this week for staffing and signature.V 



NOTES 8/21/67 GEISSLER 

1. MSFC/MSC Engine-Out and EDS Analyses Meeting: Subject meeting, 
sponsored by the Flight Mechanics Panel, was held on August 10, 1967, 

/,/ 

at MSFC. A brief summary is as follows: (1) The one-engine-out is the 
most serious EDS failure mode at this time and particularly on Saturn V. 
Saturn IB has control capability for one-engine-out and there are no major 
SIC pr oblem s; howeve r, on Saturn V, we have loss of control for one-

......--- .... '" - - ... '" . - .-. ..... - -' ... 
eng ine - ou~ fro m abol1t,_ 6 Q t o . 8 E _.:~,~~: J ~ t~e_§l ~ n?; s _ ~t r.~~l1ral probl rna 
£o-r -o'ne-eng ine-out for a major portion of S-IC stage n (ght (an:-d··in S.Qill~.~ '-

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

cases the SIC failure occurs even in the absence of winds) . (2) The re is 
_~ to ...... ,.-. __ ,. ... ;.., ••• _ ,_.' •• - ...... '_ ... _ .. " __ ~"'."_"_-"".--____ . ".~_,-- _ .... _ ............... ,.,"'_ •• -.~- ....... - ... ", 

a p robTern- of L/ V breakup after abort on Saturr:..L~~E-~d~.~_C?:gain Saturn V 
-"_""""" ~"'f\ __ .~" ,",' ~';".1"~. _ ...... ~._.~ .. _--.:r-..-_. __ . _______ .. --..,.'" .• ", __ " , .. "-lQto'~_-...:""' ._ ................ 

is more serious). This is due to the te_I].J;;io.A .Jo.aQs which occur~. 3 sec. 
~ -- -_ ........ " ,a ,...- «# ....... .. ._ 

afteE. ... ,e.ngine cl:ltoff. J This L LV bre~~~?~.p_~.:Si~ .. le ..!..~l~ir:g _~~P.!.0~i.9_tl .. 
... v iolate ~~~ ~S~_de ~ ,~ re_? ~xpl.osio9.: .. g_o.ns~tr~int .. ~£_a!..l..~st .. ? _~ec. fqr_most. 

o f the firs t s tag e fl i ght. Also Command Module weight increases (from '"""-' 
1 C~OOO Ib;: -t~' '"""-'13, 006"ibs)~ ~-;~"';~ 's~lting " i-~ l;-~-s-s ~pa~~-tion dis'tan"ces-' f~-;:: 
~--,~ .. -~- .~ .. ..,... ... - . '-', ........ -.-~.~ ' .. -.--,-.,--~ ..... ~ .. ~ ........... ~ .. -----.. - --- ... 
~ 0 rt s s inc e .. !E. ~.,..L~~ ~.9- p'~l.~biJi ti ~.3 __ ~r ~_n ~ t m9:.tEl!"..iall y_ ~. h.~ll &'~.~..:.. T~~_. 

"probl=-ms-~a~~_~_e~n~ p.ur.~~.e7_" 0 ~~_ ':lrg~n..~l?as~~~n.d we will keep y.? ~ .. i~ 
formed of developments. ... . III~. - . "~-~" "'--I,o.ooI~._J-" ...... _P_ ....... _ ... ,::. 

2. Thermosphere Probe Launches: Mr. Robert E. Smith attended the 
recent ,CaSPAR meeting held in ~.ondon, England, July 24 - 29, 1967, 
where}le presented a paper outlining the results of the r_ecent MSFC 
thermosphere probe launches from Cape Kennedy. Several other papers 

- were-presented 'on individual measurements of the' upper atmospheric 
parameters, which tended to show differences with the current atmospheric 
models. These variations point out the need for more measurements of 
the diurnal type made by MSFC, as well as a need for modifying the meas­
uring gauges to extend down at least to the 120 km boundary. _ .. Current 
MSFC plans are for continuation of the quarterly day-night combinations 
of thermospheric probe launches to follow the solar cycle variation, along 

~ . ' 

with another series of several launches in a 24 hour period to further tie 
down the diurnal variations. The possibility of extending the measurement 

- range down to 120 km altitude is also being investigated. V 
3. AS- 501 Orb it a l Debris Analysis: Lockhe e d has completed their study of 
the_orbi~~~ deb!is hazard for AS-501 flight. The predicted probability of a 
casualty to the world population resulting from impacting debris from a 

'""failure in parking orbit is 4.74 x 10- 3 . This means that in 1,000 similar --,.. . - --

<0/ 

~-mission profiles to the AS-50l that 4 to 5 casualties could be expected. ~ 

This is _~~.~u.t_~h~ __ .~ame as we had for the original AS-2.Q~ .;nanned mission, V 



, > 

NOTES 8-21-67 GRAU 

No submission this week. 



NOTES 8/21/67 HAEUSSERMANN 

1. ATM Redefinition Status. · Based on the redefini tion of the ATM experiments, 
the apparent schedule delay and the tight budget situation~ _~E~~e are impacts 
on the ATM system which have occurred or are being assessed. The- most signi~ 

f fi cant are as follows : ~ .---~,.-

a , The ~Ghedul e delay has ~aused the · so1e · source justification for the 
IuM 4Pi computer ~o b nV41id~ An op n bid with sourc~ gyulU -tiOn bo ro will 

--now be necessary.~ 

b . The accuracy obtained from the star tracker is not required for the 
jirst ATrvl flight due to the reduced requi rements from the ·experi men fs.--fill­
assessment must be made to determine what the best course of action is for the 
two ATM' 5 ~ L e . i ~lY the tracker on both or just on the second ATM. V 

c . Thermally ~ th.e two systems wi 11 h.e different and the thermal system 
for the two flights wilY--require a __ dif~erent design for optimum effects . V 

We have not received any formal redefinition of the two ATM es or the new 
schedules but are working together with IO/AAP on assumptions which seem to 
be reasonable in order to make the ATM systems redefinition as timely as 

, possible. V 



· . . 

NOTES 8/21/67 HEIMBURG 

S-IC STAGE (MTF) 
The S-IC-5 stage has been prepared for static firi~g. The fuel loading 
is planned for today and static firing is tentatively planned for tomorrow. 

S-IC STAGE (MSFC) 
The S-IC-T stage electrical distributors were, removed and j nspected fo~ 
printed circuit card solder cracks. A few minor cracks were found. The 
aistributors were re-instal led without repair. As time permits, the de­
fective PC cards will be replaced. The S-IC-T stage was prepared for lox 
load tests to investigate the lox tank ullage pressure collapse noted at 
MTF during lox loading at the initiation of hel ium bubbling. The load tests 
are planned for August 21 and 22, 1967~ 

S-I I STRUCTURAL TEST PROGRAM 
The S-I I structural test pad and associated facil ities construction is 
progressing on schedule. ~ 

F-l ENGINE 
Test FW-068 was conducted on the West Area F-l Test Stand with F-I Engine 
SIN F-5038-1 for a mainstage duration of 41 seconds on August 16, 1967. 
Primary purpose of this test was to establ ish engine basel ine performance 
for the lox depletion test series. ~ 

MODERATE DEPTH LUNAR DRILL PROJECT 
Word was received from NASA Headquarters that FY 1968 funds for 945 projects 
~were not to be spent until further word. This freezes all Lunar Dril I FUn9~ 

~.')(-.,....-.-.,-.. - .. ---.... - ..... - - ~- -- -, 

immediately a ff ecting the Westinghouse Concept and possibly el iminating them 
as a prime contractor.~ 

H-l ENGINE 
Engine SIN 4067 (205K) will be subjected to a series of bomb tests starting 
today, August 21, 1967.~ 

SATURN V GSE 
Dr. Rees and Dr. Rudolph were in a meeting at KSC on August 16, 1967, to 
discuss 502 schedule with Gen. Phill ips and Dr. Debus. The Swing Arm _ 
Lanyard Modifications were determined to be a pacing item' and were impacting . 

: !he schedule., _~2..c.._sa .. id_ th ... a~~. ~sL~a.E.. . '1a_s Lespon~j_ l;>le .for .. ..t.he delay_" Jest 
Lab was not represented in the meeting, therefore, could not present the 
true story. Adm. Middleton visited us on Friday, August 18, 1967, to check 

- the- situation. We presented the facts and it was obvious to him that we 
were doing everything we could, but that the KSC/Boeing design organization 
J:a~c;i~c}~!:Lsed, ... th~ d~l~y .:. ., We agreed to g (ve - him a status report twice a we~: 
' He was satisfied and said they would try to make up the time at KSC. ~ 



NOTES 8-21-67 HOELZER 
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NOTES 8/21/67 JOHNSON 

1. A TM/ A Contamination Experiment: As a follow-up to 8/14 Notes, 
OAR T has accepted this experiment for sponsorship (now designated 
T(27) a;nd ";"iil present it to the MSFEB in its 9/1 i meeting. V 

2 . Experiments Review Board: The second meeting of the MSFC ERB, 
since being reconstituted in Ma'y, is scheduled for 9/21. Five experi ­
ment proposals will be presented to the Board for evaluation and 
recommendations. Review packages of the material to be discussed 
at the meeting will be distributed to the ERB members on 9/7. V 

3. Space Nuclear Propulsion (SNP): During the visit of .Mr . Dave Miller 
of SNPO, HQs 8/18, discussions were held with P&tVE on NGTM 
and QUAL on FY68 SR T submission. QUAL's future role in the 

,--

;N'uclear Flight Module was also discussed. Although no FY68 SR T 
funds will be issued to QUAL in this area the discussions regarding 
QUAL's future work were profitable . V 



NOTES 8-21-67 KUERS 

1. Review of Single §uI2Eort Contractor Actlvlty: We conduoted a 
Jeview of all schedule orders and aPl?eodtces of our Single Support 
Contractor,. in order to eUm1nate any direct or indirect supervls10p 
of oontractor personnel by Civil Servioe employees. Two areas in , , . 

our operations were found where supervisory responsibilities 
appeared to be doubtful: in the maintenance and trouble shooting 
of equipment and the operation of the neutral buoyancy equipment. 
Both weak areas were corrected and new procedures established 
to assure a clear mission type operation. V 

2. Pulsed Arc Welding at Seal Beach; Two welds have been 
accomplished at Seal Beach on 33 foot cylindrical test sections 
using this welding process. We have supported this activity, 
besides having an observer at the shop, by furnishing complete 
step by step operational data which NAA personnel followed very 
closely. _!~~ first weld performed was almost perfect with only on~ 
X-ray film showing defects. The result of the second weld was of 

"'-much -lowerquality "because 'of a number of huma;~~rors that had 
' occurred during the 'operation. We will cover the next test weld by 
sending out two welding engineers and two technicians to participate 
in the two shift operation. This time I have made an agreement 
with Mr. Ralph Ruud and Mr .- George Lewis that our men will have - .' ~ . .. . '. 

the authority to stop the operation any time _yvhen they feel the job is 
- not"'carried out correctlr· 'V"'"' . ~" . - . 



NOTES 8-2 1- 67 LUCAS 

1. LUNAR MODULE/APOLLO TELESCOPE MOUNT: An astronaut review of the 1M 
~nd Film Retrieval Workstation Concept ~as held in th~~~sk Analysis 
Facility, building 4335 on 8-15-67. Three astronauts (Major Engie, . 
Dr. Garriott, Commander Bean) partic i pated in the review under both 
l-g and 6 degrees of freedom conditions. Comments on designs of the 
as t r onaut interface were obtained in a debriefing s~ ssion following 
the review. V . -

---

2. 5-11-501 INSULATION: Results of the ambient temperature blow-down 
test on the S-II-50l insulation indicate that~ressure differential 

, across the insulation face sheet of 7.5 psi can b~-~xpected at about . 
.§ O .~ econds into f ligh t. NAA proposes to _~~~_.~.ew man~o ~ 9...J:;!. . .!~.~_ 
~sulation five feet below the existing forward m~nifold and interconnect 
the two manifoids withfom-- V-e'rtica 1 channe ls ''::V'CafcuTciti-o'ns- ind'{cafe- ­

c.;; tha t th~s ITx- may-po-t --'i:-educe- fhe p'eak • pr e"s sure'" different,ial be~ow the_ 
~..x;ra!?kS psi._ V"We Qlj.g1!t llave to add anoth~ ~ m8:nifold. V . 
3. SPACECRAFT LEAKAGE: Design studies are in progress to protect the 
~~nd S-IVB forward skirt from hypergolic propellants leaking --~-­
-.ll:IDn_t he,_ spacecrafj:. We will use "~s<lo~hs~.Y.~~_the . eq~ip~.£!: 
, d urinlLJ:!l_~~s!:..it,i~.a 1 p.t:!.!,io~~~~f .:' p'~secraf~ tankin.g . ..? !. ~eta?kj.n&.:. Revi~ 
of ~~bQds to protect the stage equipment is uQ~~~?Y· v ' 
4. S-IVB-SOI ENGINE GIMBAL SYSTEM MOTOR LINER CORROSION PROBLEM: 
Corrosion was noted on wire terminals and flakes of material ~~mjng 

_ otJ a liner between the motor housing and motor cartridge~ . However, 
the possibility of corrosion products ent'ering-a - vitcil "area in the 
motor is remote. Additional protection is gained from a teflon shroud 
over the motor brush cavity and forced air circulation. Thus, it 
appears that the .present pump-:motor, :is adequ.a.ti!. V--
5 . S- I C MAXIMUM HEATING ENVIRONMENT: Tests were conducted on eng~~~ 
~0I!.8~pecimens (see Lucas Notes 8-l4-=67Y'it,-T'B.~: - at 'maximum 
tempera t ure s , loads, and heating rates. Besultsshowe~ f h! t th~ , ~~ 

·a lumiI}.'!!l« !qj~ _t;,~~fI1i'!!..J~:i.!.t~<Lml?9"!)m.t-~,,,itS~.=~~~e;.Pc.E~~l.; .. .J2:S_~J1.~~.E · vv 
6. S-IVB-SOI FORWARD SKIRT STRINGER INSULATION: McDonnell Doug l as 
Corpora t ion personnel reevaluated with P&VE the stringer stress 
ana lysis and temperature. The te.milltt:.ii.t.l,tr.E;!s ~~E:.,re....£.o.ill.:j,. ;t;'Jll.ed. The 
s tringe r analysis considered three areas: (1) AS-SOl mission loads, 
( 2 ) cen t er engine-out prior to S-IC cutoff, and (3Lnew .. allowable . 
stress da t a f or the S-IVB forward skirt materials. Analysis showed 

--t hat t he S"-..t:!..i nger fac t or of s afety is 1.25 or greater.. ~erefor~, :a ___ 
...:r~ .. ::~~!..l . n~! ~.a7''(te _~? .. i~~~~.~~t"~ _S~ ~~....!!.~~.!.~.SE~.:.2El.:..~ ~ !elt-

7. SATURN TB M NUTEMAN STRAP-ONS: The adaptation ol the Minuteman "'" ~ 
~:r us e on the Saturn IB \ij .. lJ_t;:~,qui.r.e... ~ -f~:~r, ~y'''~~?S..t;.en2.i:V~ ..... ~~J . .iq. .~?~~p :( . ! ~ ~L I 

.... qualif i cat iQlLP.ro..&1:. r~ _and manx. S-.IB coml'onen. ts will reguire .. ~~~,es ~~ I I 

and requaliti~~n d~~_ E2..Jnveased severity of vibration, acoust1.S-~ 
and t hermal environme~ . "V' w---___________ ~QJ~ __ ~.~; ___ ~. . 

Ed Buckbee
Translation
Bill Teir Oh, Oh! B



NOTES/8/Zl /67 /MAUS 

UNIVERSITY GRANTS- Mr. Hagen, o~ rVY'office, is serving as a 
Consultant to Mr. Vecchietti, NASA Director of Procurement, on a 
grant to investigate "Extra-contractual Influences." In the course of 
research, Mr. Hagen found that Dr. Edward Roberts, Associate 
Director, MIT, is preparing a do's sier for Senator Kennedy whic-h he 

-. hopes wil~. aid Senator Kennedy in bri.nging some of the ~ea~i?gle-ss--
~ .. -.. ... . .. ---. --- .... _ .. - -' . . --.. -
~~~_al_s _ qj _curr_~nt govervnmen~_v~~ . ..pro~':!..~!!!~_~t.P..L'!£t~s_~_s . .J.~ th~._ 

attention of Congress . 
.---,_"-_ ........... _ . - - ..... r"'" 

Of singular importance is the finding that most competitive R&D 
awards in the $100, 000 to a few million dollar range, apparently;",go 
to the firms originally preferred by the te~~nic.?-l evaluators. ~_que~_ 
for proposc~J_a..P..P.J~ .. 9J.:_io .. ..b.e~ .. rn~.rely3tJ:_~~~n.sJy~ and time consuming 

ritu~-t~~.oV!,~~ ~!E~n,~.,:. .! .. ~.ai~~!~~~n£..:~~.i~~~aT~~£~~.tfg-a~~n'.~7-



NCTES 8/21/67 RICHARD 

STAC Meeting at Santa Cr~~, Calif. ,Aug. 11-12, 1967: The presentations 
were made by the MSC Operations people' .. and \he astronauts. The subject 
was the lunar . m.i s sion from liftoff-to-lunar touchdown, Mr, ~a.sey was 
the C2.nly MSFC presentor,. Although the discussions were extensive, the 
significant points of discussion involving Saturn V were injection guidance 

_philos?phy and vehicle lifetime~_ /" '. -L ;.. 
a. the operations-P,~o.pl.!LA!Uated t~~~h vehicle ~uidance • . &~ _ 

_ system woul? be . rime tQ...g9_qllJ_ C?f . o~_b~t/ ~t-r ... McDivitt des!=..E~~~c!.. I~ t:uJ... 
the on~o~rd ~~th.ods that .~.ould be. u~ed t_o~monitor jt~_ ,o~~.r:~tiol): He k J h.s..A 

also d1scussed the operatlOn of the spacecraft system 1f 1t 1S made 4I£-~, <­

active_ because of a laun~h~~hicle platform failure detecte~ before 'the '~ c-.-
injection EhasJ~ .... ~ .• .... re.ccrJ-

___ • "A j.-' ~~ ~ 

b. The orbital and overall lifetiITle specification versus capability 
came u~ because the astronauts said t~~X ... ~ouldn't do a final activ~.ty 
timeline until they had SOITle actua1 orbital.flight experience with the 
~~t.. They (the astronauts) said during a~d afte r th~- ITleetTng 
that they felt we had enough tiITle built into the systeITl, but they still 
don't know how much of it they will need. We, likewise, stated that 
our true capability can be judged only after SOITle flight experience. 
(After preliITlinary discussions with the presentors, we went there 
prepared to discuss our early restart liITlitations, but because of this 
turn of events, the subject never caITle up.) I feel, after we all have .. -
SOITle flight experience data.and have narrowed down the spectruITl of , 

~possible orbital activitie!?,_ to those es~-ntial to th~ ITli.s ,sign, that first t 

~;,bit restart~'Y.ip "b~:~ ... ~~ r~~,ire1Jl~nt ..• V- I 

AAP Cluster Dynamics':' An R&DO/IC ITleeting was held this date for 
the purpose of establishing an agenda for a presentation on this subject 

r---- ..... _ 

to Dr. von Braun in the near future. Action in furtherance of this ----.- -- - -
requirement has been assigned to the Control DynaITlics and Structures 
Feedback COITlITlittee with support by the Technical SysteITls Office. 
The establishITlent of a __ date,,for presentation on this subject to Dr. von 

Braun is ~~pen<!~nt on tr:~ , results of the Committee's a..:~i~i~ie .~. ~ 

~ 

Ed Buckbee
Translation
L.R. I'm glad to see MSC going on record on this matter. B



" , 

NOTES 8-21-67 RUDOLPH 

1. AS-SOl Launch Vehicle at KSC: 

o The S-II insulation blow down test conducted on Sat. , 
12 Aug. 67, indicated that an in-flight peak d.elta pressure of . 7 . 6 
psi could occur in the insulation. -'As a ie-sult', it was necessary' to 

.... install two addition'aCman1folds 1n the insulaUon to assure that in­
fught-pressure will remain below 5 psi proof pressure levels .VThis . 

- modificafion has resulted in a~elay; in ro~19.t,1~_fr_om ,Mon .. , .. 21-,';"ug, _,6Z., 
to Mon ~_?8 Aug . .. ,6 'Z '. v/ 

k . .. 

o The IU Stage fl:iJtO t..cQnt,rQl computer cracked solder joint 
. '--". ' ~ '- .~ _. . -... 

_problem was reviewed qt ECI, .St. _Petersb~rg, Florid.a ~ on Wed., 16 Aug. 
67 :- "The Jix has been qetermined; the flight control comp.uter will be 
reworked by ECI; test~d at "MSFC-, and delivered to KSC in time to support 
the Count Down Demonstration Tes V ',... . -- - .~ . "" _. - -.-

o IBM, MDC, and MSFC are jointly working on a method for 
protecting the Iu/s-IVB area from potential hypergol leaks from the LM 
and Service Module. v"' 

o There are indications that .90X le9-~age.. 'p.as.t Jhe .I:.Q?<; turbin .... e 
shaft on th~_ J-:2.".Engine..: is gr~"pter than had been anticipated,~ This leak­

-""-a-g-e--:rs-;ormally ducted to the engine' be''u' aT;d d'{~c'har'ge'd ~-""Inasmuch as th~ 
inc rea ;ea quanHtyw"6'i.ifa-crea-te· cfarigerou'~<· LOX "c~~~'entr~ tion in the' inter­
stage area, it may be .necessary to Quct leakage o~~rb..Q.2 ['<.L . Rocketdyne -

I-f5 conducting tests on this problem and S-I~ and S-IVB stage contractors 
are develoQiI)9_ffiQ.dJnC;.q!JQJ}s \Y,Q.i£.h £aI1..bJL.i.ncQI:porated at Jhe pad in th~ 
event it is neces sar.y ..... ., '" 

o ~~ulated Flight Test was successfully completed on Thurs . .' 
~7 Aug. 6~. V-

o Your MSFC Pre-Flight Review is still scheduled for Tues. - Wed. , 
29 - 3.Q • .Aug-: 67 I in the LIEF Conference ROO!ll'~ 

o Further analysis and testing have indicated that the S-IVB 501 
forward skirt- stringer insulation and the S-IC engine fairing "heating .prob-': 

"Ie-fis mentioned in Lucas 8-14-67 Notes are not as bat! as originally 
anFic:!-~~~,ted . and ~odifiCatiOrs" "yviil ~?t b~~qu,ired f~)f .. b~-.,.~ ·v · 

2. S-IVB-504 Stage at SACTO: Captive firing scrubbed on Wed. I 16 Aug. 
67, due to ground instrumentation problems. Firing is now scheduled f<:>r 
Tues., 22 Aug. 67.V ,i:' 

3. S-IC-5 Stage at MTF: Captive firing is scheduled for Tues., 22 AUg; 

1 Attachment: Notes 8-14-67 Lucas (DIR, I-DIR & R-DIR's copy only) 



NOTES 8/21/67 SPEER 

1. CCS TEST ON AS-SOl POWER FLIGHT: Further discussion with 
MSC and R-ASTR have led us to the decision~t~}E~.~,,~.t ?n, a . ~p~c:ia.l 
test requirement for the Command and Comrnunic,ations System (CCSl_ 

...... . ., .. .. . .. - ¥. "". •• • . ... ..,. ~ • • •• , ' • ~ 

during pow~.r. flight. The orbital and post':'injection tests will be 
~nduc·t·~dis.~planne.d, . MSG refuses to send any command message 

during the powered flight unless it is required for contingency action 
or they are overrUled by Headquarters. Also, ' there is no existing 
requirement for GCg command during power flight beyond the unmanned 
Saturn V flights. V" 
2. OPERATING MANAGEMENT MEETING: MSF (General Stevenson) 
has scheduled an Operations Management Meeting for August 30, 1967, 
at KSC. The planned ageJda is: (a) Status of Range Instrum.ent Aircraft 

.• ~nd~Vanguard (Insertion Ship) for AS-S-O~j' (b) A..E.9.~!..?,.~hip _MaI¥tg~.m.e:~t ·­
Plan; (c) 'l;'he new role of NASA Mission Director~ (d) A.A.E-S.ta.tus; 
~. .... ... ~"' '' .... ,'''~'' "., .... . . . . 
(e) Lunar Launc1!. WJndow; ~nd (f) In).J@.,~.t .. o~pight)c;l.unch . Q(Junar 
mission-onr;c~~ery and support. We have informed Generai'St;venson 
thaf1he'''·s·che·dured·~aate conflicts with the MSFC Pre .. flight Review for 

AS-SOL V" 



NOTES 8/21/67 TEIR 

SACTO BETA I TEST STAND ESCAPE SYSTEM: Reference is made to 
my notes of 7/3/67 (copy attached) on this subject. The Iilide wire escape 

.sys t~QLW(H;_ins..talle.d n...Aug..l,l;~.tJ0 _19.63 to. and ~ead v:~~g.~_t_ te sting w~~o~ N-, 

pleted on August 12. The system was tested with ~.y_~r.al . single man .slide.:! 
"'-to the' satisfactiort of California and MDC safetx. officials on August 14 and 
... ~as be-en declared operational f~r ' a _ ~jngle ~ -tnan · slid~~. Additional te sting . 
will be performed after the S-IVB- 504 static test to establish that the 
system is acceptable for more than one man sliding down the wire at the ---. --,--¥ . -'._- ----. _ ....... ".. 
same time. V ---
~--.. 

IBM-OWEGO TRI-ANNUAL REVIEW: The tri-annual review for LVDC/LVDA 
was held this week at Owego. There appear to be no significant hardware 
problems. I believe yoq are aware that we have an overrun condition on this 
contract, a n d all the schedule incentives' have been lost; there£~re, it will no-+ - ...........-... ... ......,. ..... _1"'._ ...... _ ,._ ... ....... ... __ .... 04 .... , ...... /._........ ..~._ I ... ", ~. _ ....... ·",,, .w ."""" .... .".. • ._____ 

be neeess<:.!:y~to.r_e~ego~iate . the ~sche.d\.!~e incentive.§. Recognizing this condi-
tion,- li3'i-4.. stated that their c.u..!£.~~pLg.Ppr.oa.ch is . t.o .. f!1ini.~,i&~ .. co§.t and to 
f-ddre~s~E.~e pxogram qeed dates.. I heartily endot§e thili QR2rQ~ch .• We 
have set up a communi§ ation channel within our office and keep an up-to-date 

(. 

schedule requirement with them. V 

PROTECTION AGAINST HYPERGOL LEAKS: -E.k...'l!:J_I!?-.M q.Q.~MQ~ have_ 
r _agreed on ~lL~pr~~c,!l ~f applying curtains tQ. .. lhe.-L...U. _~_all~an<L~_Q'y'~XiJ.l~ 

the forwcU:.9. ... bu~khea.dJ:9..:pr,Q~~£.t~Kainst possible hypergol spillage ~rom the 
I spacec~.af.~ vWe have iiv~_t1!.~j;. ~~!;.·;-ct?;·~ a'~~~i~i~itli~~Jo .. pr·ovI~~·, t?i; 
~inte.!i.l!Lp.~9teG.tiop_QP~?O:L,ap.d 50~.:, ~have ~~ heard from MSC on their 

plans for C!. permanent ,solQ.tion. V 



o 
NOTES 8/21/67 WILLIAMS 

1. Technology Requirements: ASO is continuing to coordinate technology 
requirements for advanced systems. with Experiments"Offlce'"to' a:·ss~re .-~ , -.~ .• 

- comm'on app;o~aCll and format for our interfaces. witb"He adquarters . .. -It is 
Ifoped that 'a "draff 6rthe sy~te~'s}subsy'steID';' t~'~h~ology requirements 
resulting from our systems studies for all mission areas (Earth Orbit, 
Lunar, Planetary, a~d Launch Vehicles) can be ready by the end of 
September. V ' 
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NOTES 8/ 2~/~~?..t-LCH 

S-IC -5 Testing - A J....ull-duration 125-s e cond firing was accomplished 
late Friday afternoon, 8/25/67. No major problems were encounterea, 
and preliminary indications are that .§.ll test objectives were met. Data 
is currently being proce ssed, but initial imput looks good. Removal of 
S-IC-5 from stand is tentatively set for 9/6/67, with arrival of the 

~ S-IC -6 at MTF expected the same day. -V . 

S-1I-3 Te 'sting - Stage and engine leak checks were completed on 8/26/67 
stage electrical control checkout is now in progress. Late arrival of 
modification hardware continues as a pacing item against ~~heduled . 

. firing date o(9/~2/_6?L but completion of seventeen required tests __ within 
the next five days is the major constraint to accomplishm.ent of the 
LOX/LH2 tanking test scheduled for 9/2i67. Detailed Test Plan for - - . 
tanking te st has ,been approved, but potential slippage of a leas t 3 days 

, is still ind icated. V 

MTF Transportation - Mr. Foxworthy, Mr . Morrow, and Mr. Hir s ch 
are expected at MTF on Tuesday , 8/29/67, for discussions relative to 

_MTF transportation activiti~s . This visit is a forerunner to a Gener a l 
Service s Administration study to be performed in October 1967, to 
deterI'!line feasibility c:> t assigned tr~nsportation responsibilities at MTF 

t o General Services Administration effective July 1, 1968 . - - . 



NOTES 8/28/67 BELEW 
11 h,~rfi1> 

LUNAR MAPPING AND SURVEY SYSTEM (LM&SS) - RACK: Dr. Mueller has chosen 
the most economical option in closing out the LM&SS program; namely, to 
dl~ntinue all manufacturing operations at once and to 'store the parts 
_in their present ' conditioI}. V - - -
LUNAR FLyING UNIT: We have been asked by MSC's AAP Program Office to 
work with the MSC individuals involved in flying unit activities to 
determine what configuration shou.1d be studied for integration into the 

JCunar Module. A meeting on this Isubject is scheduled in early September .-- ' -- ~. 

between MSC, MSFC, and Grumman. ~ 
c:. . . • 

CLUSTER SYSTEMS DYNAMICS: In response to your request for a~un-~own on 
cluster dyna~i~~, we are prepared for about thr_ee hours presentation th~~ 

latter part of September.~ tentative agenda includes : (1) Cluster 
MiS-sron Characteristics "and Orbital Configurations .(as relates tOr Cluster 
Dynamics); (2) Control System Design Inputs (Flow Diagram); (3) Control 
flystem Design Status; (4) Bending Dynamics Analysis; (5) Dynamic Test 

""Requirements. 1/~ .-
ASTRONAUT FILM RETRIEVAL WALK THROUGH: A 1 "G" ATM/LM end film retrieval 
walk through was conducted at MSFC on August 15 . Astronauts Allen Bean, 

" Joe Engle, and Owen Garriott performed hard suit experiment simulation -
~erations and work j:?-sk_evaluation,. The a~aut review was _very helpful 

and many minor points of design improvement were identified. ~ 
ATM 3-AXIS SIMULATOR : We participated in a flesign review of the Langley 
_~esearch Center Pointing Control System 3-Axis Simulator at Langley on -
Aug'.lst 23. A visit was also made to Ameri.can Optical (AO) in Pittsburgh 
to obtain et~tus on t he MSFC 3 ~axis simulato!:. ~0J:h designs appear to be 
progressing _satis factorily, ~ 
ATM EXPERIMENT DESIGN REVIEW TEAM: I have arranged with Chuck Mathews to 
postpone the ATM Experiment Design Review scheduled for August 28 - 31 . ~ 
HARVARD COLLEGE OBSERVATORY (HCO) ALTERNATE EXPERIMENT : A no-cost supple-

,mental agreement _covering the new HCO-C experiment effort has been prepared 
and mailed to HCO for signature, Formal (legal) initiation of the new 

~
'-effort should occur next week. -V 
DATA RETURN CAPSULE: A presentation on this subject was made to Mr, Mathews 
on August 23. There is a definite limitation of the Command Module experi-

I L .13, .-ment data returtLcapahil:i"ty_ gn MP-l/2 and AAP-3/4 _ which will be furthe:r; -~ 
I----(.~ -- compounQ~~ wheD the Command _Module changes, as a result of the accident, 

r-4-t t.K...-1

1 

~have been incorporated. Mr. Mathews was 1n favor of a Data Return Capsule 
kMd.. USe. J or- the -fii'st - c1us ter_ miSsTonf however, J>udget problems will require con-

ilL side.ring this wo!~ as <;l.P in-ho_use MSFC projec~. r (L ~ - TWO-LEVEL CREW QUARTERS WORK STATEME~~preparing a recommendation 
Iw£wl A~ · on the two-level crew quarters floor plan and the coordination (MSC/MSFC) 
't .ti: '1 should be completed within the next two weeks. To avoid unnecessary delay 
:"srW66-r€.ru- in the McDonnell Douglas Corporation (MDC) work effort, a work statement 
: ~~~. on the crew quarters _~h~nge is.being prgcessed and the floor plan will be 
I 112. provided to MDC when lr -l"S'r-a-va~,lable. V 
; ---.:...; GENERAL: A team representing General Bogart is at Marshall Monday , Tues-
j day and Wednesday of this week, to make an assessment of various schedule 
. proposals and prepare recommendations. Main effort is to reduce FY 6~ ~ 

_budget requirements and bring schedules in line with dollar availability.~ 

Ed Buckbee
Translation
L.B. If so, we should use the well-tested AF Discoverer capsule. B



NOTES 8-28-67 BROWN 
<{,/?-<l ~h 

B-1 ENGINE Teardown inspection of the Quality Assurance Test Engine has 
progressed to disassembly of the turbopump without significant problems 
other than a small amount of hydrocarbon (1. 16 milligrams) was recovered 
from a seal cavity swab. Rocketdyne and R&DO are continuing the investi­
gation to determine if we had a LOX seal cavity problem with this engine. ~ 

F-l ENGINE In response to an MSFC query regarding age limitations of 
elastomers used in the F-l engine, Rocketdyne has stated that soft goo~.§.. 

.. data ~oLthe H- 1 pr2gr_~_m~~~re direc.t1y app1icable ~ to_ tlI~ E::J engine an~ 
~~ELtaken to incJ.uge_th.e F-l rogram •. " Therefore, Rocketdyne 

recommended that the installed life of elastOIners be extended from 16 
~.(,-24 gy.a]:'ters. ) The recommendation is pr~ari1y bas"ed on data 

obtained by Rocketdyne in the years 1957 - 1964 from analysis of soft goods 
removed from 31 Jupiter, Thor and Atlas engines with service lives ranging 
from 36 months to 62 months from date of DD-Z50. P&tVE, Materials Div., 
has concurred with Rocketdyne but recommends ZO quarters rather than 24 
quarters. Materi~ls Division has granted a waiver Jo 20 months for vehicle - - -
50 I and is recommending revising MSFC-STD- 105A (the standard for age 
control of synthetic rubber) accordingly. V 
J-Z ENGINE Reference my Notes of 8/Z1/67. The LOX turbop~mp primarr 
seal leakage has developed into a retrofit action on '501. Based on the data 

r- .. - .-- - ---. _. - ---
obtained by Rocketayne rom the seven sample LOX pump seal leakage test 
program, ,£9J1clusive LOX/helium correlation factors could not be established 
because. of wide scatter in the data. Consequently,!o insure a safe boattail -
environment Rocketdyne has designed a seal drain line to the stage inter.fa~e.~ 
The' kit is to be at KSC early next week. The stage contractors are designing 
the line to carry the leakage overboard and the hardware should be available 
in approximately 10 days. The overboard drain is being designed to handle 
a flow of 20, 000 seims with a back pressure of lZ psig at the interface. 

Four successful tests, consisting of two 30~second first burns, simulated ------ •. -. . _. - - ----
80-minute coast periods and two 5- second restarts, _~ere conducted at AEDC 
on 8/22/67. Two more test periods (four tests), primarily for~O-minute 
restart ve.~ifi~Cl:ti .c~n, _ are planned prior to an engine change. ~ocketdyne.'s 

LOX pump primary seal overboard drain hardware mentioned above will be 
~ checked out during thes.e tests and a 7Pa..§.ll.il<atiol1 testjS-IVB workshop) ­
_ ,YIill be. p"~rfg~r:n~d _C!f~eF_ 1:h~ l~s~_ te st. 

The SACTO acceptance firing of the 504 N stage was terminated on 
, 8/ZZ/67, after 51. 3 secon9._~_.of mainstage operation because of a fire detection 

indic~tJ o~Post 'test investigation revealed that a section of the stage --
r--. --- -- . Go..--__ 

installed burn wire .was . .imp.r9perJy_positioned and was touching the fuel - ._---
turbine inlet duct;;at a point where the temperature is estimated to be a out 

j"00-600;F. Sin:~; the fire -d~tection system is triggered at approximately 
170-Z00 OFt a "fire" indication was received in the control center. The test 
was .!epeated on 8/26/67 for 438 s~~~gds and was successful. V' 



NOTES 8/28/67 CONSTAN 
t:6/8~ 

Nothing of special significance. 



NOTES 8/Z8/67 FELLOWS 

~/tI~,J 
MSFC/KSC Mutual Assistance Program: A total o'f twenty-seven 

personnel have ,been selected by KSC for the MSFC/KSC mutual 

assistance !,~ogl'al11.. Twenty-live of these personnel have 

reported to KSC~to_dat.!!..:. ~ 



NOTES 8/28/6~J..GEISSLER 
~/1,1r 

1. S-II Insulation: The study has been completed concerning the impact 
.-of pieces of S-U insulation on downstream components : The ,particles. 

will accelerate to high local velocities and will not be deflected by local 
""~ .... - -

_ flow fields to prevent e.W.Q..bera..!l_~5,!!! ac..!..:. However, it is found that 
penetratio~ do~ s _!l.9t, take . .pJ,acJLof. even t~~ _m?~_c! itical fairings such as 
'the O. 05" fiQ~~gla§!, _Hz..le~dline sh~~ : . The e~~!?e sh.:.~?ds .and, ! ins , a~ 
even less-A.us.c..epJ.ipl~..!Q damage. 'f"1\nother area of concern was the effect 

7£"debris injected into the b~;e through the aft-end scoops. This is not 
COnside X=- e'd to be hazardous since the momentum of the material is ~rbed 

-py impact on th;-;;oops::Vfh,e only precaution is that the physical size of -
--a single piece of debris n'ot create a total load on a shroud that exceeds the 
load carrying capacity of the shroud . The results of the analytical study 
are being published in a technical memorandum. _ W Lnd tunnel impact te~ts 
have been completed and confirm the fact that no pencl;';tion fakes ~place.""" 
The experimental and analytica results will be published in a NASA ~ 
!.echnical note. Y!.hg.t._E!aved u,s was the l ow density of the impacting pat:ticl~,~ V 

AAP Cluster: The Martin integration contract effort on mission analysis 
for the cluster missior0AAP -Z-and AAP-4) will 'i~volve orbital analysis -
~!ating to timelines, data management, orbital contingency plans, sub- ­
system usage timelines, tracking, and other orbital analyses which MSC 
-;o~ld p~obably "refer that MSFC n,?l~ Vfe "wi.sh ,to have some vo~c_e, h;;;-
ever, in the orbital mission planning and use the Martin analyses ,since these 
reflect the manner that MSFC would prefer to see the mission performed~ 
deallY,· it would be nice if MSC would work with us to mfte the Martin -
~lyses-more -meaningful and useful to both Centers. vfnterface efforts in 
thl~-' direction will be attempted through ~ Mission -Requirements panel._~ 
3. Vehicle 501 Roll Out: During 501 roll out and subsequent stay time on 
the pad prior to launch, we shall assist P&VE by furnishing an engineer to 
insure that ilPproI!.riate_wind.data are r_~corded ! Data will be used during 
analysis of vehicle responses during roll out. V 

Ed Buckbee
Translation
E.G. I hope this conclusion is valid also for the new Spray-On Coating [effective S-II-8]. B



NOTES 8-28-67 GRAU 
o/z:29'fA 

1. SA-SOl QUALIFICATION CERTIFICATION: The Qualification_ .~~r!=if~cati<?~. 
_program for s-19-521..,1.9 ~606!t ,£Ql!Plej:eJo_ the only open items are i~Y~ 
eng:iJJe_bolts. wh~Ch were recently added and have not yet been received 

- from the contractoro The IU 501 program is cmletedo The ~-II-501 
,.. pro~am is approximatelY .. 98% cqrrplete L···CertiTcates··of qualif~bation· 

have P9t .. yet been issued on. a lli2 engine feed li!le .~~~lYJ a ihE!,lium 
_~gulatOI' •. and. a. center .. engme ~o.l1: 0 Tests are m progress 0 The 
S-IVB-501 pro~ is 96% c9mP.leteo Eight certificates of qualification 
jiave- not y etr,een rssue<lo. Work continues on resolution of probl ems _. 
affecting the completion ' of the remaining i terrs oV 

2. H-l ENGINES: H-l Engine $/N 2038, which was di sassembled for soft 
. go&:1 evaluation after having been j.n s't;:~~~ for four years.., has 

been reassembled and is ready to return to Rocketdyne 0 All discrep-
... ancies noted by this Laboratory were minor and could not be attributed 

to prolonged storage.~R-PiVE willevaIuat e tne-soft '~s~a-~ssue-­
r-a-'report on the conditions found 0 V-

3. ELECTRIC STORAGE BA'ITERY (ESB): With regard to your quest i on on item 
three of NOrtS 8-14-67 GRAD (copy attached), I believe a l etter of 
this na~~2.uld.Jl.~ benef~ci"al resul.l~ Accorilli1g1y, ~e are pre~ing 
such a letter ror your si gnature 0 ? 

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

'+. UNION SWITrn CONTAMINATION PROBLD1 ~ Rel ay contamiI}~:tioD. p~blem at 
Union SwitCh haS been resolved and i s-consi dered closed o Y'Rejectl 0n 

- -- - _0. ~'"1 _. ---- _. ,- .,.. .• 'e '" -

rate is negligible and del~ very is on schedule 0 v Durll1g the contamina-
tion investigation, Bendix also discovered that Union Swi tch accept-
~ce test equipment \i~S badly _in-need of overhaur:: an~ re:Pa:iF 1. as' well 

a"s_out .. 9f . ~1::!:b~tigno Bendix had not correlated their acceptance test 
equipment- with Union Switch's since the Bendix pre- award surveyo A recent 
relay was acceptance . tested at Union Switch, Bendix and R- ASTR and- met=--

.... ..the same -9I'i teria ~at all. ~e .facilities 4- Bendix source representatives, 
itinerant and resident, have been instructed 1:0 give" speci fic attention-­

,..19jes.t_equipnent_yaliditi~n d-:'9aJ.ibra~ion~~ otller suppliers' of -.- ­
critical Sa.:tum hardware 0 -.... ..... _---

A'ITACHMENT: NCYrES 8-14-67 GRAlJ (Dra von Braun's and Mro Weidner v s 
copies only) 



NOTES 8/28/67 HEIMBURG 

DEPLOYMENT TESTS'9/z..9 9(J 

S-IC STAGE (MSFC) 

in 
requires 

A series of lox loading tests was conducted on the S-IC-T .duri~g the week 
to ~ determine the extent of .the . pressure decay experienced in the lox tank 

J!g.rJ ng .. t.anking __ at MTF " and to determJ ne methods of' preventing or mini~lzi~n9 
-!he e~fects of th is p ressux e _ ~ecay_.;V An inter i m so I ut i on to support S-I C-~ 
~tatic firing at MTF was decided upon, but future tests are planned to 
- further cLeJ..i_ne the most- optimum lox tan~king met~odsJor:_ MTF ang KSC . ., V 
S-IC STAGE (MTF) 
The S-IC-5 stage was successfully static fired for 125 seconds at 6:12 pm, 
Friday, August 25, 1967, ~ after nearly a month of firing scheduf'e -delays. 
~P-resent plans are to remove S-IC-5 stage from the test stand September 6, 
and install S-IC-6 on September 7, 1967-~ 

H-l ENGINE (MSFC) 
Four tests of the instabil ity test series (PI-500 through PI-503)were con­
ducted with engine SIN 4067 at the Power Plant Test Stand. J~sts PI-500 
through PI-502 (205K) were tested with 50 grain bombs . The engine 

~ instabil ity dampened within the specification limits during each -of the 
Dombing tests .,. Test PI-503 was a calibration run at 2l0K in preparation­
for the next bomb test to be conducted today, August 28, 1967. r-
S-II-3 (MTF) 
Pre-static checkout of S-II-3 is progressing satisfactorily at MTF test 
stand A-I. V 
S-IVB-504N (SACTO) 

-1L~ IVB stage 504N was satisfactorily acceptance fired at the Sacramento Test 
Center on August 26, 1967. 



NOTES 8-28-67 HOELZER 

CrJlz~9 
1. PAPERS PRESENTED AT ACM SYMPOSIUM: The following papers have 
been prepared and will be presented at the ACM Symposium on the 
Design and Implementation of Interactive Systems for Experimental 
Applied Mathematics, Washington, D.C., August 26-28: . 

a. C.Ely, R.Seitz, and L. Wood, AMTRAN - Pushbutton Route 
to Instant Mathematics. 

b. Eugene Burton, Certain AMTRAN Integration Routines Using 
Variable Step-Size. 

c. A. V. Jett, Jr., AMTRAN - Implications of an Interactive 
Mathematical Computer System for an Educational Institution. 

d. Alan G. Collier and Joyce P. Harmon, Why Develop a New 
System? 

e. Richard J. Plocica, What's Different About AMTRAN? 

2. AIAA COMPUTER COMMITTEE ACTIVITIES: On August 15, 1967, Dr. 
Robert N. Seitz attended a meeting of the AIAA Computer Committee 
(formerly AIAA Sub-Committee on Computers). The AMTRAN group 
gave a presentation of AMTRAN to the AIAA Computer Committee 
August 15, 1967.~ 

3. THIRD GENERATION COMPUTER: The acceptance period for the 
interim (Phase A) UNIVAC 1108 system began on July 8, 1967. 
The Phase A acceptance period was successfully eompleted on 
August 6, 1967, and the system was accepted as of the first day 
of the successful performance period. ~he 1108 system met . th~ 
specified standard of performance while operating at an average 

- effectiveness level of 93% for the 3D-day acceptanc"e 'period. r 
-...-................ .•. .-
4. TAPE MAINTENANCE AND ASSEMBLY SYSTEM (TAME): An assembly 
system for the RCA-IIDA computer has been completed by MSFC and 
implemented at KSC. The system consists of a loader and operating 
system, a symbolic and binary editor, and an assembler. ~y_. in­
corporating input and output queueing techniques and making 

~ efficient use of the computer's priority interrupts system, ~a 
2time savings ratio of more than 8:1 was accomplished over the -

assembly/edit system which had previously been used. ~ , -, 
5. TECHNICAL ASSISTANCE TO THE NlKE-X PROJECT OFFICE: The 
Nike-X Project Office requested the assistance of Mr. Clayton 
McGee, Data Center Division, as a member of the Technical Proposal 
Evaluation Committee dealing with planned computer support. This 
assignment would be for a two-week period, and in keeping with 
the reciprocal support arrangements, we plan to ma~ Mr. McGee's 
services available to the Nike-X Project Office.yr 



NOTES 8/28/67 JOHNSON 
?/z.1- C)~~ 

Voyager Technology Panel - Reference my note of August 14, 1967. 
Dave Newby and I have discussed this and, in the light of the budget 
and po_ssible total reorganization of the Voyager Program when i ( 

'¥I" .~ -- ,. 

is initiated we see no need for any further pursuit of this matter at 
- th i ; time. Vif the Technology Panel is continued, a repres'entative -
-.fr~~both"'the Voyager Office and my office will work with the Panel. V -



NOTES 8-28-67 KUERS 
<I h;dC)<b 

.. 

ATM Project: ME Labor at or y is present! y engaged in actual 
manufacturi ng activi ti es in thi s program wi th the followi ng 
hardware items: 

a. Fabricati on of Racks: Maj or tool ing has been des! gned 
in hou,se, fabri cated by Hayes I and is presentl y bei ng install ed 
in Building 4755. There are approximately 200 more or less complex 

"'-fi tti ngs to be machi ~ed for each Rack whi ch are made from 2219 ...... ' 

alumi num heavy plate or block forgings. Most of the desi gn for 
':"the fittings is on hand and mater ial is avai lable. There is only 

an over! oad problem in our machine sho~g our present schedules 
are ':'alid. ~ 

b. Spar and Canister: Some test hardware is being fabricated. 
_Final design definition has not been establishec:i with respect to 
mounting of equipment, location of ribs, and thermal insulation. 
~. -. -
This is \ high preCision and typical development work. V 

c. Solar Panels: Here '('Ie are engaged in fa"}:;)ricating 80 small 
..-bonded panels per mont~ on which solar cells are to be mounted. ' 

Many hundreds of these small panels will later be assembled into_ 
a bi g panel. I,., 

d. Control Moment Gyro Test Fixture: We have already com­
_ pleted the fabrication of thi s test fixture for Astrionics Laboratory. 

A ~econd different fixture is being planned. f..,' 

, 

e. Opti cal Alignment Chamber: This is again equipm'ent we are 
building for Astrionics Laboratory. I t consists of three sections each, 
10' long 80" diameter I which are joined together to form a vacuum 
chamber. A mirror finish is required inside. Material is stainless 
steel. I t is to be leak proof tested for 10-6 Torr. V . 

f. Checkout Consoles: Two consoles for R-QUAL are presently 
being fabricated including electrical wiring. v ' 

g. Structural Test Fixtures: Two load test fixtures are in - -fabrica ti on for P& VE Laboratory. It' 
h. Portabl e Clean Room: 'We are also buildi ng a portable _ 

_ 10K clean rOQm for final system installation. The cleanliness require ... 
, ments fot the final assembly of the canister are very stringent! V . 



NOTES/8/28/67/MAUS 

9/l,9i/) 

I~ 

MANPOWER FREEZE - In response to Congressional action on the 
NASA FY -68 Budget, Dr. Seamans has directed a reassessment of 

..... -_.. -
plans for utilization of civil service manpower and placed a freeze on 

~ all new hiring, except " fo~ ' existing firm commitments, until the -
reassessment is made. MSFC is required to submit reports on-
August '28 and ' 31 a~ a follow-up to this directive., V . 

ADMINISTRATIVE OPERATION REDUCTION - Advance information 
from MSF indicates that our new FY -68 AO Ceiling is $125,884 K, 
which is $1, 195 K belo~ POP 67 -3 ceiling. A c;mparis~n of th~ ~ --- ... ~ ......... '. - ..... ~ . .. 
forthcoming guidelines to POP 67 -3 ceiling is depicted below: 

Fund Source 
Personnel Compensation-F. S. #1 

Limitation Travel -F. S. #2 

Operation of Installation-F. S. #3 

Total 

(Dollars in Thousands) 

Forthcoming 
MSF 

Guidelines 
88,708 

\~ 
-1,096 . 

2,973 258 

3 Ll, 203 + 159 

I 

125,884 -1,195 ~ 

Ceiling 
89,804 
/ 

3, 231 

34, 044 

127,079 

SCHEDULE STUDY - As a part of Gen. Bogart's study of program. 
schedules, a team of twelve Headquarters people will visit Marshall 
beginning Monday, August 28. Specific questions and schedules 
which this group plans to consider were received on Friday, August 25. 
At the request of Headquarters, we will run the schedules through the 
Apollo Cost Study Computer Model to help in the cost analysis. V · 



NOTES 8/28/67 RICHARD 

we
rQlz

a
9

vcf0e revl'ewe~ the te,stl'ng ];; ~/}I R e view of AS -50 I Test Activities at KSC: b d' J ~ 
activities and results that have occurred so far on AS-50 1 with Dr. Gruene and 

_his people. We gener~ted joint action items to clear up remaining ope n ite ms
J 

on AS-50 1 and correct operations on AS':'S02 and subsequent vehicles. Generally, 
..... testing difficulties hav~ been irritating ,to the massive testing organization 

involved but no "show stoppers" were identified. Major problems stem from 
~KSC 's e';olved testing philosophy (which we ess e ntially agre'e witN and the 
pres e nt design of the vehicle system for operation in pr e launch t es ting. W'hile 

"our f light hardwar e - s oftwar~' ~ystems ar e made to handle failur es a nd o'H ­
nominal situatl.ons, our simulated flight systems are liI}lited i n this respe ct. 
A lot of the difficulty has corne from ~xpecting the vehicle to IIfly " well on the 
ground with engine out, early staging, etc. _"W..e---Y[ill pre.se,pt.an As..t~iQnJ~~:- IBM 

• sotJ;y.r,are .proposal .t,S:L KSC . .to get around this difficulty (in 3-4 weeks) on s ubs ;que nt 
ve!licles : VOther areas of probl~m~ w-e are j;;{~tiy ;-orking-:~~ !lfi~~'; ha-rd-:;;;e 
p,roblems, !?etter communications, a ch.ange in procedure writing which will 
allow for_ event timing change~, alternate modes for redline monitoring. more 
automated support of te sting by the GSE, etc. V 

Saturn V Launch Vehicle Performance: Reference Dr. Mueller ' s note to 
Mr . Trimble, dated June 15,1967. In our NOTES to you, dated July 10 , 1967 , 
we mentioned preparing a pre sentation for Dr. Mueller on our Saturn V fuel 
residual and reserver picture . In subsequent telephone contacts and a l e tter 

from Mr. Trimble's office, we have a better definition of what Dr. Mue lle~ 

~s, i. e:, '{,astl.y., i,m~r_oy~d __ visibility of what he .real~y ha~'-i~ the. ~atur~ V '" / ;;1 
launch vehIcle for mlSSlOns beyond Apollo. Coupled wlth any pote nhal p e r- J-.:::.!.. 

formance g~ins t h~ also i~ '~a~kipg for ma; imum stack weights ·..s bo-~~.:Fh~g L\[: .. ~ 
,-with the current structur'e and first stage propulsion. We are w o r k ing w1th J3 
the R&DO laboratories and the Program Office to put togethe r this presenta. tion, 
with a late September target. V 

Voyag e r Working Group Meeting: The fifth and final m eeting of the Voyage r 
Mission Test and Facilities Working Group was h e ld at VIPO , Pasadena, o n 
August 16. The meeting e ssentially ~umrriarize d the bas ic positio n s of the 
systems representatives in the are a of sche duling and schedule i nc o mpa tibilities_. 

An item which was discussed following the scheduled me e ting w as the continuanc e 
of test information interchange and how this could be done. It w as dec ide d tha t 
this could J20ssibly be done through the use of inter-c e nte r p a n e l s s uc h as hav~ 
be en7s~d-on AAP. We plan now to writ~ up a synops i s of t h e a ctivit ies of the 

""Working group for ~distribution to Center Voyager personnel. ~ 

LOR S-IVB Debris: Bellcornm, through Mr. Bob B e aman, I-V-E, re quested 
some numbers from AERO Laboratory on., ~unar_ impact/earth re-ent:y stud ic_s. 
AERO Lab also had some numbers on probabilities of stji..&e_Q.ispos.al via ".~ling shot 

_ into solar orbit; Bellcomm is presenting these numbers to Gene ral Phillips 
today to appraise him of the problem and possible solution. Bellc omrn uVnde r­
stands that the capability to implement is not currently in the hardware . 

. - -

Ed Buckbee
Translation
L.R. ? B [about the I.U. typo for above the I.U.]



NOTES 8-28-61 RUDOl,.PH 
~h~~<t.> 

1. AS-SOl Launch Vehicle at KSC 

o AS-50l is now on the pad. The journey from the VAB began at 
6:23 am, EDT, Saturday, 26 August 67, with arrival on the pad at 5:25 pm, 
EDT. V 

o On Thursday night, 24 August 67 , the S-II insulation was pressure 
tested to 4.0 ps i and a blowdown test conducted. Extrapolation from the 
test data indicated the inflight peak pressure would be about 5.5 pSi, , 
which was above the previous proof pressure test conducted at KSC. 
At 2:00 am, 25 August 67, we ordered a proof pressure test at 5.75 psi. 
At approximately 4: 00 am, ~he pressure was achieved, which gives us good 
confidence that the insulation will withstand the infl1ght pressures . ~V --

o The combined detonating fuse (CDF) assembly on the S-IC LOX 
tank jammed in the guide channel during installation. Efforts to free the 
assembly _may have overstressed the CDF; .therefore, it will be replaced 
on the pad'. We will advise you further on this item at your Pre-Flight 

- -Review on Tuesday, 29 August 67. V 

2. S-II Spray Foam Insulation Test at SACTO: We have been conducting 
S-II Spray Foam Insulation Tests on a THOR tank (8 feet diameter I 20 feet 
length) at SACTO. On Friday, 25 August 67, while undergoing a 100% 
limit flight test I ~he forward bulkhead of the THOR tank ruptured at 9-
pressure of 77 psi (test 'was to have gone to 79 .psi). The tank was filled 
with LH2 at the time but there was no explosion, other than the bulkhead. 

s eparation. This bulkhead is a bolt-on type which appears to be replace-
- - --., _____ . .. II 

~ble. Dr. Lucas is reviewing the fracture mechanics aspects of the failure. V. 

3. S-IC-5 Stage at MTF: Acceptance firing was made on Friday I ~5 August 
67 I for full duration of 125 seconds. V 

4. S-IVB-S04 (N) Stage at SACTO: Acceptance firing was conducted on 
Friday, R August 67, for full duration of 435 seconds. Mixture ratio was 
~hIfted from 5.5:1 to 5.0:1 at 191 seconds as planned. V 



NOTES 8/28/67 SPEER 
~ Ju~ «/S 

1. APOLLO MISSION FAILURE CONTINGENCY PLAN: We have' 
received an advance copy of the revised MSF plan and are reviewing 
the impact on existing MSFC failure investigation provisions. The 
plan covers the time period from beginning of countdown to completion 
of recovery operations and is based on the AS-204 experience. It 
provides two levels of accident reviews, Center Boards of Inquiry 
(KSC. MSFC. MSC. GSFC or DOD) and an OMSF Accident Review 
Boa.rd. Both type. of boards will b(') Itupportod by a group of pre­
designated Working Groups in a fashion similar to the previous plan. 
MSFC (and the other Centers) are requested to (a) .establish a Center 
Board of Inquiry; (p) establish our participation in investigating 
Working Groups; (c) maintain a current list of all elements capable 
of supporting a fai~ure investigation; (d) prepare for a local action 

'.-.\. 

center to be mand~~' continuously during the investigation. Most of 
these items are 4sW:ressed in the present MSFC Mission Failure 

~
ContingenCy Plan: ' ~~ated May 2, 1967}; however, ~ome additions and + S~ modifica~ions wil} ;.;p: required . . I shall ~r.oceed to identi£~ all these 

---- changes 10 prepari.}tlOn for ~tever addltlonal Center actlOn you may 
R':j' . ; ') _ cons~~~ss t;.:~Y.V -

s.v~~osJ.; ~~ · ";;-

Y 2. AS-50l LAUNCH MISSION RULES REVIEW: The Program and Mission 
Directors Review of mandatory mission rule items for Launch of AS-50l 
was held at KSC on August 22. Primary among results ar e ~ ctions 
assigned by Gen. Phillips to reduce the number of mandatory items 

~being monitored and providing basis for hold during automatic sequence. 
'-. . 

Individual mandatory measurements have been eliminated during the 
automatic sequence and the number of redlines during this period has 

_been reduced substantially.v The Mission Director will subs equently 
review all mandatory telemetry links and we have initiated our own 
action in preparation for this review and in line with Gen. Phillips 
guidelines. Gen. Phillips also requested a re-definition of the 
mandatory category for missions beyond AS-50l with the intent of 
distinguishing between items that cannot be weighed during final 
countdown under any circumstances and those subject to waiver under 
certain realtime conditions. At the direction of Dr. Rees, Mr. Neubert 
is also reviewing the AS-50l mandatory items. I plan to summarize 
current status during the Preflight Review on 8/29. V-

3. OMSF MISSION OPERA TIONS OFFICE: Gen. Stevenson's organization 
has been formalized by NASA Management Instruction on 8/14 (NMI l138. ) O}. 
The only significant change is the assignment of the Mis sion Directors t6 
the Program Directors. V // 

Ed Buckbee
Translation
F.S. Any suggestions? B



NOTES 8- 2 8<:67 Stuhlinger 7..? 
<Ji/').,~ lr/) ~ ~!3! 

1. ATM FOLLOW-ON STUDY: SSL, at the request of 10 and with good support 
from Brown Engineering, is presently conducting the ATM Follow-On Study 
requested by Jesse Mitchell. Overall study management and interfacing with 
Headquarters is being performed by 10. ~_ent changes in guidelines have. 
made our assignment much more involved. For example, we now have three 

• EMR-type payloads to define - EMR-I Option I, EMR-I Option II, and EMR-Il . ~­

or Follow .. On EMR. This study is scheduled to be completed by December 1. 
In the late half of this study effort, Martin, the AAP Integration Contractor, E: S . 
will become i~vo~ve~ and ~ak. e contributions relative to systems analysis

Z
-~I ~~~ 

and overall mISSIon plannmg. V 01.. c ct.J ~ 
2. ATM OPTICAL CONTAMINATION STUDIES: The "ATM Optical Envir nment J:> 

_ Conta~~n~at}.on Contro~ and ABatement Plan" has b_~en_ ~?.E: p'.le~~ b'y _SS.!--; it is ~ 
presently b elli's clrculate'of'or~-conciiirence to 'R&DO Laboratories and 10 Offices. 
The following steps will be taken to implement the Abatement Plan: (a) Contractually 
make the acceptable/unacceptable materials list a part of the Experiment Implemen.: 
tation Document as a materials guideline, (b) Contractually require submission 

~of materials lists by PI's and subcontractors for MSFC review against the guide­
lines lists, (c) Discuss and negotiate MSFC opinions as a result of above review,~ 
and (d) Implement resultant required changes contractually. -

Execution of these steps will be in the hands of Gene Cagle, ATM Project 
~ffice, who will work closely with SSL, 10, and Purchasing Office. V­b 3-;- Ph. D. DEGREE: Larry Wood, SSL, received the Ph. D. degree in physics 
Us from the Univer sity of Alabama on August 18. His thesis work dealt with a 
',..J r:~ problem of plasma physics. V' 
t.,k ",- 4(!OINT NASA-AF "THERMAL CONTROL WORKING GROUP": This meeting 

Cqt<~ro1 as or ganized within NASA by OAR T and had the written endor sement of Mueller, 
r.o ~s. . ewell and M. Adams. It brought out many of the thermal problems of spacecraft 
..b projects and of still open research problems. ~~~ results from satellites or 

probes beyond the near .earth orbits, such as Lunar Orbiter and Mariner, ~~~eq 
- a m uchs tr-onger effect of the space environment ,t4an'p.redicted from UV degradatio~ 

. tests in the Laboratory. There was no agreement about the cause-s of the increased 
- degr~dation. ~olar wind protons and alpha- p '!.!..ti.f~~s_ar~ a ve r..Y':'U~elY- _cause a I!d 
~uld be · in,;-estiga!.ru!fll--2..rji_tb,q"i-..Q.l.!ghfy· ... -Synergistic effects of protons .and .. UV. -
-h'E~ation could !:~~o account for the damage. The ~o~.!. . sp.~<;e- stable materia~s 
used in space projects so far .are J~olished rl)etals _S2v.e.! ed .;VLt:h .~.!!.l.I~prga~c 

dielectric J;.hin film or,#.~~~ond _surface B);irrors , l'he problem here is the l~ckinK. 
'-tesI:~.~9&YJo!.1a..r~s'!.:rfas~_~Rpli~_a.!i.2!l ... They were, e. g., ruled "Olitfor Pegasus 

'l:r~cause of the high c o s d severe scheduling problems. Another area that found 
considerable attention 1 the lack of knowledge of the solar radiation flux. No 
direct measurement fr 'm space has yet been made! SSL has in preparation a 
flight experiment meas ring the solar flux with high precision. We hope that 
it can be implemented' CY 1968. V 

Ed Buckbee
Translation
E.S. Can I see a copy? B

Ed Buckbee
Translation
Bonnie Let's write him a Congrats note. B
[re Larry Wood/SSL receiving Ph.D. in physics]

Ed Buckbee
Translation
E.S. Maybe some area where M.E. could make a contribution. Please explore. B



TEIR 8/28/_0, NOTES 13.! 1.31 _-' --~ 9/~~ l)\.b 
AS-204 ~ATUS AT KSC: All launch vehicle stages are within one day 

:::;::::;=:=" ~ 

elng on schedule , however, the Lunar Module (LM-l) i s now track-
ing about 26 days be4..~ch~..Q..ul~ . We ha~e b een infor~'ed -th-;t LVO-KSC 
~plans to ;eques~a n~~ launch elate from Headquarter~ _which will slip th ..... e 

launch date the enti re 26 day~ that they are now behind schedule. Solu­
tions- to fuel artd oxidizer leak problems -a-nd- h eat exchang~r ~odifications 
ar still r equir ed. SA-204 S-IB stage engine number 8 that was sent to 
Neosho for teardown ~nd inspection for contam'nati on wE fO!lpd to be 
clean and was r eturned to KSC on 8/21/67. It has been re-installed i~ 
the stage and engine checks are in process. The J-2 engine bell which 
was damaged slightly when the man fell in the S-IVB stage has been 
d'etermined to be acceptable for use. Another vehicle corrosion inspec -/' 
t i on has b een completed on SA-204 with no major problems resulting. V 

MINUTEMAN STRAP-ON PRESENTATION: The status presentation of 
the Minuteman Strap- On Study was g iven to Headquarters (John Disher, 
Mel Savage , and others ) on 8/22/67 . . The status was well presented by 
MSFC and CCSD personnel and favorably received.VChuck Mathews was 
unable to attend due to last mint,lte scheduling of budget meetings. (We 
have been advised that subsequent to our pr e sentation Mr. Mathews was 
br 'efed by Mr. Savage. ~r. Mathews agr ee s with the approach we have 
taken and is still quite interested in the early delivery date . He is still 
50ncerned with the payload weight of AAP # 3 and would like" to' consider 
.first us !.ng h . M inut e man _on the_,ullrnann~d AAP #2, ,:"John Disher 
pointed out that i mplementation of the Minuteman program and s~hedu1ing 
is dependent on results of the present b dget exercise which §.hould be 
mar e firm pr i or to our October briefing. L /~ 

In reference to your comment to Dr. Lucas ' notes of 8/21/67 (copy 
attache d), we have been aware that ) he new S-JB tanks and several other 
components will require requalification testing unde r new environments 
and a ~onsiderable portion of the planned fund i ng is for this purpose. , 
Retesting was discus sed during ou r MSFC rehearsal for the Headquarters 
briefing and there was ,no great concern expressed by laboratory people 
present that the necessary qualificati on test programs were not provided 
for in the planned program. As many as 10 Minuteman rocket firing 
tests will be required; however, it is hoped that some can be conducted 

-USing excess Air Force motors with required modifications. V 

I 



NOTES 8/28/67 WILLIAMS 

1. OSSA Launch Vehicle Studies: 

Mr. McGolrick (Vince Johnson's Office, OSSA Headquarters) called to say that 
he had reviewed our letter on proposed FY-68 studies (see my notes of 8/7/67). He 

-said that the ,tasks, funds, manpgwer, etc. look very good. Due to funding picture, 
he said, "Don't be suX'prii;;ed if some mods come later." He asked us to proceed as 
outlined i~-our letter. wJ are sending revised 1122's to McGolrick on 8/25/67. V 

2 . MO L Briefing: 

McDonnell Douglas Co:rporation presented the results of their study with MSC on 
the applications of the Air tr'orce MOL to satisfy the objectives of NASA missions 

~ 

during the 1971-1972 time tl1ame at MSFC on August 24 and at Headquarters on 
\ ' ... 

August 25. The briefing w~s classified CONFIDENTIAL, and some of the results 
will be discussed with yo~i1ext Thursday at the advanced workshop presentation . .,,/ 
This study should be higl1}y significant particularly in view of the recent Congressional 
and PSAC comments regaiding combining the NASA and Air Force earth orbital activities. 
We intend to use the data<'generated from this study for comparing the effectiveness of 
candidate systems (MOL .. . :Workshop, EOSS, etc.) for performing 1970-1975 earth 
orbital operations. Headquarters has also requested that we and MSC evaluate all 

, h 

contenders in a coordinated effort with Headquarters. \ , . 

3. Space Story Tape: 

The taped discussion of the Space Task and Manipulator Studies by an ASO 
representative (see our notes of August 7) has been completed by PAO for the 
"NASA SPACE STORY" Headquarters series of radio programs. We have relayed 
your request for discussion of this subject to PAO, and we have requested your 
secretary to arrange to p~ace_ us on your schedule for this purpose. V 
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