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NOTES 12/4/67 BALCH 

S -U-4 Te sting - Entry has been made into LOX tank for removal of debris 
and X-Ray inspection. Some debris has been removed, and X-Ray inspection 
i$ still in progress. Current impact to static firing date of. 1/17/67 is 
minus 3 days.V 

S-II-3 Modification and Inspection - LOX tank was temporarily closed out 
on 11/30/67, and stage has been removed from Vertical Checkout B'uilding 
and placed in a horizontal position on the transporter to permit LH2 tank 
entry for dye -penetrant and X -Ray inspection. Stage is scheduled to be 
reinstalled in the Vertical Checkout Building on 12/8/67 for completion of 
modifications. Date for shipment to KSC has now been changed from 12/25/57 
to 12/23/67. V · _ .. 00 ...... _--._ ..... -.... ..----..... - ..... --------... - ... - .... -.. • 00... 

S-IC -D Stage - Hardware shortage s continue to impact the start of fuel flow 
drain te sts : .. Stage contractor now expects to start te sts by end of this week. -V 

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

S-IC -6 Stage - Stage contractor is planning for delivery to MTF sometime in 
February I although no sched';lle has been received from MSFC Stage Office. V 

Stage Handling Derricks - Failure Mode and Effects Analysis of the S-II 
and S-IC derricks has been received and recommendations for addit~al 
modifications are being reviewed. All previously recommended modifications 
have been incorporated. V . \. . 

GE Service C ontrac t - .Certain NASA Hea~.9..~a.:r.:Je ;r.l?~o~~e!!!~ on amendment 
covering second through 'fourth quarter's-"of Fiscal Year:. l968 are . still 
unresolved. It is now planned that representatives from MTF and MSFC 
will go to NASA Hea~quarte rs this week to try to ge t the se comments re SOlv~ 

Civil Defense - Air Force representatives from Keesler Air Force Base 
made a qualitative inspection of the Civil Defense emergency supplies at 
MTF on 11/27/67 as part of a nationwide DOD survey of Civil Defense 
supplie s. V 

Damage Claim from Stage Firing - Complete file on claim of M. O. Pigott 
~~-... ~---

ag~inst the Government for damage s "r.e...s..ultJng. from S-IC - 5 firing on 8/25/67 I 
in the amount of $11, 705 :_QltL-has been forwarded to MSFC with recommendation - -_._-._---
that c1ai~~!_.?enied. V 

" 



NOTES 12/4/67 BELEW 

ORBITAL WORKSHOP MATERIAL REVIEW: A presentation which included the 
history, test data, and status of nonmetallic material in the OWS was 
given to twelve MSC personnel (including crew systems) by the Materials 
Division ' (P&VE) on November 28. These people feel their sign-off is 
required and they still did not feel appropriate attention had been 
paid · to -d~ma e modes of the foil which would expose it. MSFC agreed to 

-Conduct some additional tests. 
OWS PROCUREMENT PLAN: Mr. Newby concurred in the NASA Headquarters 
version of the OWS Procurement plan on November 28. As of that date, 
the Procurement Plan was being reviewed by NASA Headquarters Legal 
Office. Headquarters personnel are a~~ing to obtain our required 
approval . by December Lfor long lead items, but are not very optimistic 
,about an approval beJor.e_ December 10. V ~-. 
OWS DELTA PDR: The OWS engineering mockup delivery from MDC, Huntington 
~ac~, has been changed from December 29 to January 3, 1968. S-IVB stage 
503 is now scheduled for December 29 and has priority. The OWS Crew 
Station Review has been changed to January 29 - February 2, 1968, to 
accommodate the later mockup delivery date and to avoid interference with 
the MDA Documentation Review in mid-January 1968.A/. 
AIRLOCK PDR: Over twenty MSFC personnel participated in the Airlock 

.Preliminary Design Technical Review at St. Louis . on NQvember~~ and 30 . 
. The "formal" PDR Board will convene December 6 to dispose of~'1 gen--

erated during this. technical review. ~/ 1-=- -IJ' (,ut..i-.~ ~: 
The review was facilitated by dividing into functional groups after ~ 

a general two-hour briefing on all systems. Part~cipants were encouraged 
to ask questions and to write RID's. Due to lack of sufficient time 
available to review the data packages, which were handed out the fir~t 
morning, it is :felt that ~tech iCc11_..!..evi~_w on1y touched_~h 
.~ l:1~C ha..? _syessed ~FC be thoroughly ready for PDR' s _ on MSFC t 

. ~hardware including early data. p-ack~e~_~n~~ard~are ~et neither 
condition was met by MSC/McDoDuell who have been through these before. 

~NTEGRATED 1M/ATM TESTS AT MSFC: The MC!.r:.~.i~. Comp-any .has been €...tudx.ing 
for the past two months routing of the flight 1M through MSFC. A meeting 
was held with them on December 1 to discuss the results of their efforts. V 
ATM THERMAL VACUUM TESTING: A meeting is scheduled at AEDC on December 15 
to q~scuss ~TM _thermal vacuum testing. ~ 
AIM CMG DEVELOPMENT: Jim Igou along 'with Jim Rowell of Astrionics Lab 
vi~ited the ,~endix !acility in Teterboro, New Jersey, on November 18 and 
19 to review the ATM pointing control system hardware~tatus. The develop­
ment and fabricatlonof-al1 c'ontr'ac'ted hardware--aypears---;;;-be L moving along 

__ satisfactorily..!... Bendix had just completed runn:l.ng_the.J~.r~.t_ inner gimbal 
assembly (includeswneel) for -some 300 hour-s with what aQ.Pear d ~be.._ 

,;exc-elleI!t _res-ulls. 'rhe whe~l raTI'-at npminal speed (i8S0 rpm) and bearing 
temperatures were well within expected tolerances. The wheel was gimballed 
over the range of +900 at rates up to.·\ po/sec. The unit was disassembled 
and undergoing inspection last week. :. The second ~er gimbal assembly is 
scheduled to be shipped to MSFC on December 5. V/ 

Ed Buckbee
Translation
What's that? B 
[RID's]



NOTES 12-4-67 BROWN _0 12/'7 
J -2 ENGINE We are considerin cancellation of Rocketdyne I s effort 
leading to a 15 to 30-minute restart capability on the ... present -2. 'f11e 

'-laboratories fiavebeen unable to confirm ciC1earc:Ut need for re=tt art in 
"'t.- = . 

less than 80 minutes. Further, it appears that this requirement will 
conflict at AEDC with the testing of the J -25. ~nce ,~~_.nC?w have (and 
hopefully it will continue) ~clearer recognition_oJ t~.e J-=-.?S - (vfa the 5RT 
Channel), and sin9_e the J-2S can inher,ently 1ulfill the lS to 30-minute 

...... restart requir;~ent;-'the .,better approach may be to concentrate on"Jl~~ 
_ J -2S. Qo you have any additional guidanc~for us_? A DB / / I / . 
::::s;;::-. - ' -- " ~-_..v u~ r-a ltvffL ~ 

- --- --- j ~ 
One test was conducted at AEDC on November 27, in the reduced S-II 

'--.. ~ 

tank pressure validation se~ies!... The remainder of the tests scheduled 
"[or that air-on period were canceled due to an anomaly in the performance 
of the gas generator control valve. Prime suspect is.-i~e in the press~"~ 

equalization line connecting the GG control valve housing and the sequence 
"' valve " ve~t -F;ort--" ~n the main oxidizer valve. The main oxidizer valve was 
removed and sent to Canoga Park for analysis. During a ~o..,nd air-on 
period on December I, .five tests were conducted successfully. V 

~ 

Ed Buckbee
Translation
BB I tend to agree B



NOTES 12/4/67 CONSTAN 

Eighteen members of the Office of Manned Space Flight Executive Group, 
in New Orleans for a three-day meeting, .vi.sited the Micho.ud As ~~b~y 
FacillJ.}L.E.ciJi~_aft~rnoon for lunch, brief!~g~I!.d tour of the Manufacturing _.. --

___ B~il<!i.!!~ __ 

In addition to Dr. George E. M\ Her and Mr . Edgar M. Cartright, the 
visitors included: 

Lt. Gen. Frank A Bogart USAF (Ret , ) 

Brig Gen. Julian H. Bowman USAF (Ret. ) , 

Mr. Andrew Conversano, Jr. 

Mr. Harold B. Finger 

Mr. -Willis B. Foster 

Capt. Robert F. Freitag USN (Ret. ) 

Mr. William C. Hittinger 

Maj. Gen. James W. Humphreys, Jr . USAF 

Mr. Jerome F. Lederer 

Mr. William E. Lilly 

Col. V. John Lyle USAF (Ret. ) 

Mr. Charles W. Mathews 

Maj. Gen. Samuel C. Phillips USAF 

Mr.' William C. Schneider 

Maj. Gen. John D. Stevenson USAF (Ret. ) 

Mr. George S. Trimble, Jr. 

Col. Maynard E. White USAF (Ret. ) :,\ 
. '·t 

; , 

. , 



NOTES - 12/4/67 - EVANS 

B'>I II( 

MSFC SAFETY BOARD MEETING NO. 12 

The Safety J?oard meeting was he~d on Thursday~ November 30, 1967. 
The significant item of the meeting was the discussion of the MSFC comments 
(R&DO~ la, and Staff) to the Headquarter's document, Apollo and Apollo 
Applications Program Safety Plan. * 

Some results of the discussion include: 

1. The document will be issued as a guide to safety requirements. 

2. The document will be restricted to system safety guidelines only. 
i. e., it will ~ include industrIal-safety guid.;1ines ': ---- --- -- - - -

3. A Center Program Sy~tem Safety_?~a~ill be prepared by MSFC 
in response to the guidelines, i. e., ~~~program offices will work from a 

singl.:_~~~ra~ __ ~~.~e.~Y-_J'.l~_~ as applicable. V ',-< 

* Messrs. Bolger, McGuire. and Cohen from Headquarters, Mr. Atkins 
from KSC. and Mr. French from MSC participatmin the discussion. 



NOTES 12/4/67 FELLOWS 

I . C' ~ i. .l 1. ~e~tt~J. ~.ll~yy. .. ~.cX .E1g,uig:ne ntl In .order to l o cus t~e Z'e s pon8 ib~li ty 
~~.u\.v.;)~ K'( . t Ol' af.iaapec~8 r N~utl' 1 . u y n y QC4$.f) J t in oj'i P 1'8 n , "" It 

. ....s-!!~ c ~~~~ Dr.:~J4e~~_!.~~a_~~_g~r ~f MSFC Neutr~l~_uoJ:anc ~ Tes t 
E~.~_~.prne nt~VD;:- Siebel, in this new role and i~ addition to his 
pre_sent duties, will assure that all activities necessary for -
operational readiness are identified and fully coordinated, and the n 
.~1l be the Senior Manager for scheduling an~onducting experi~e~~s 
in the Neutral Buoya.ncy Test Equip.~en1s.J.,V . -- --. . 

2 . . Work Packages: While overall MSFC Work Package guidelines 
are being finalized, a !irnit!til trial run has been a~reed to by NASA 
~Headquarters and Ma r...shall. Two laboratory'divls~~~.s have -been- ­

selected for preparation of the trial run Work Packages, _one in 
P& VE_ and....one-i·n--.QJL.A.L .. A Headquarters team plans to visit MSFC / 

.,-December 14 - 16, to review those division-level Work Packages. \/ . . 

Ed Buckbee
Translation
Jim Shepherd FYI B



NOTES 12/4/67 GEISSLER 

1. AS-503 Mission Summary: Re: 'your questions on item 2, Notes 11/13/67 
Geissler, copy attached . Mission profile presently considered for 503 

,2!1~E..e_£. mission is: (A) !o~st to 100 N .M. circular orbit, using S-l:C, S-II, 
and !irst o~of S-IVB; rB) Launch vehIcle remains in earth parking __ orbit 

GY::' for ~ !,~."!olutions ("""4 1/2 hours) _.while CSM separates f~m vehicle-,~ 
~. ~OSltron and dO~kin~ith LM occur, followed by LM extraction. L~7CsM 
~'t,l-'J'rI\ >Orlfl-:g\i~§iOrl.ihen ~aneuvers tole-liar" S"'IVBII~ S~~E~ "Clea?' def~ed 
il~ II~1..'z... 7" as ht'l.Vl g ~u:f' :f'ic 1ent ~~~a:rnt ~ol'l :f'xoom J!!-~c: ._~O pOGslbili tY' of subsequeoy 
.oM 4v'l I .. collision exist~ ; (C). at end of third revolution, ~:pLa"restarts and burns 

c..::. / _ /V 70 seconds (up SIC attached). Fixed vehicle attitude is usel-throughchlt 
(i;0h :)(;rc;)\~ b'trffi , w~ich""'occurs-over ~'TR...J and is of- such duration to permit acceptable-' 
d..a ,~ic;- ~ .~racking and commun:Lcatfon du~ing su~c_e_~.~ing t}'lird S-IVB b.~x:n; (D) After"---
LY\ ~i\G~4""'N / ze<?ond S-IVB cutoff ' . S_-IVB/IU coasts in _waiting orbi t"""_80 minutes, to 
~ demonstrate capability of S~IVB to meet Headquarters' requirement that 

J> . ~stage 'must b~ - capable of .restart after_ minimum- earth- orbital stay time -of .. 
. __ 80 minute_~; (E) S-IVB is restarted again (~P.~,:r:§durn - no sic attac!l.~d), ' 

- and burns, with fixed attitude, until remaining propellants simulate those 
to b'e left on~boa:ra ~~he 50"4- type Lunar Mission Simu;Latign Vehicle (~O-

_ 80 K pounds); (F) After third S-IVB_~ut~off ; 'proePli.@,.,t dUIl}p e~~eriment ~y 
be planned, to provide data on ~ff.'ect of large_~re-si-duar propellants on 

'Lunar MissIon Simulation- Y~h.i.c~. Attitude -for third S-IvB stage urn 
will leave S-~VB/IU--r:nlong lifetime elliptical earth orbit. ~anned 
~503 mission planning proceeds per program directive 4H, i.e. LV profile 
~to ~i.~~:!;~..p.1_~ed· 502 p~of~, and will include Q.PtiI!!..um_g~idance S-_~~ 
. second .. b~.rn, to sJmulat~_tra~ar iI.!ject~on. ~ sic objectiv~.~~ 

considered, and no separation or recove~~r_BP~30 sic is required.vi -,- -- ,- '-- ...... _.- '" . ~' .. ~ .. -. .- ...... ---~.. ._------_._----

2. AAP-3 Performance: At the AAP-1-4 Configuration Meeting at Michoud 
on November 27, 1967, the latest weight erid performance data ShO¥1ed.lL­
-1350 pound margin for AAP-3. Main prospects for~removing this negative 
~r~in are (1) use o~~~es to orbit, or (2) removal of t~S-in 
~C~l:! .. The payToad mareins for the other vehicles are positive. --: _____ ~ 

r ~ <----_____ ~ 
3. As tronaut Communications durin 0 erations: Re: your comment 
to note on t his subject in Notes 11 Geissler, copy attached. An 
ad hoc group has been formed to look into the development of the hardware 
packag~osal you suggest~~. Mr. O. Vaughan, of ou~Aerospace Environ-

-ment -D-ivision, will chair the group, with participation as follows: AERO: 
r---" Traj\ ctory and Flight Performanc~; ASTR: Communication Package and Power 
\~ r~SUPPlY; P&VE: Propulsion System and Launcher; AS: LSSM and LFV Interfaces. 
J~ L:(V . This group will meet S?O~to discuss t~e problem, and we shall keep you 
~ ,informed of progress. V 

es ?\ '~ 4. Trip to Grumman ~ircraft Company: We were requested by R-SE to provide 
< , ~ . some technical support to the r.1SbS group -· thay is gOi2% t~.9rumma? Aircr.f1f.t? 
l{Q. J Comr:~):ly t~ ,study the LEMd~t and a:~cent _ pfili!:~ •. > ~r:.~e.ntatJ..ves of our 

¥-'l UU I-- \ ~rOjectlJfh~~ _~d o~r _ VY.n~cs.:...an.cL...El~ght _Me chan:t.c fL.Qi vis 1 onwlTI particIpate. 

6 h J1t~ O"1A.--iu141 , ) kfrU1Co/" N.J ~f IA-~ VVJd~ " A. - / 

f,.,j f>l4 tf't[~1,.Y fJ$,C F ~()o.1U--~. / bul-- (Jc-
ho . Sro.fc:-- r-eyV'l f'lUleJ- ckhCAR.-L by MSC I ~~ C>........, 

. l<YJ:~- Co ~ ~I /u;.tu.1-- h ftL-tN-1-- I J- by rv~. ...35 

Ed Buckbee
Translation
E.G. What will manned CSM/LM configuration do after LM extraction? B

Ed Buckbee
Translation
URGENT -->E.G. Request briefing on this. I know only of a rather vaguely worded request by MSC for some assistance, but of no specific requirement defined by MSC--or a hard commitment to meet it by MSFC. B
[re trip to Grumman to study LEM descent and ascent phases]



· .... ~ .. ' 
I'" 
( 

NO'l'ES 11/13/67 GEISSLER 
ii/13 f)y6 

1. Mi ssion Requirements Panel: The Fiftb Meeting of the Mission Require­
ments Panel took place at MSC on November 3, 1967. Among the items 
covered included a review of the October 12 and 13 Mathew's Baseline Meeting, 
further discussion of 2 1/2 stage to orbit and SLA/nosecone jettison, status 
of AAP-lA mission planning, and rendezvous and crocking for the AAP 3/4 
misSlon-: '- Payload margins estimates of 2900 ' to 4000 lbs presently exist on 

"the AAP-1A miasion (£l.Saumifig SA- 207) for northerly la.unches into orbitQ.l 
inclinations of 50 deg and 40 deg respectively.vrPayload margins for the 
AAP-l/4 cluster were shown to be 2,192 Ib, 4,151 lbs. - 1,409 Ibs, and 
2,956 lbs respectively. kPrime candidates. for .1.l!IJ2r.9.ying the AAP:,:,"~ . margin . 
,include 2 1/2 stage to orbit on ReS only for, .the ,CSM. At present, the AAP,-3 . 
d~~.!_bJ. t impulse. is .1laselin~<t..to be provided ~ ~.~,e:r;y.i .. ce ~~EJ,!.~QD...~l~~ru. 
with two solid motors on the 9.M. as .. llj:l.S;~ru?I Eliminating the two solid .. 
motors-and.-goinii-to-th~·-RCS only mod~ will not -provide as much improvement 
~as 'the 2 1/2 stage concept which is estimat;cIto improve the payload 
per'formance by 2500 lbs. I -/" . 

V 

2. Guidance and Performance Sub- Panel Meeting: The thirtieth meeting of 
this sub-panel was held at MSC on November 2, 1961. Topics of interest 
follow. (1) AS-205 Mission Summary : Propulsion sequence for orbital 
venting and orbital safing portions of- 205 f1ippt are not yet finalized due 
to demands on MSFC manpower by 501 fli ght preparations. Need for detailed 

"sequence is not urgent, since sufficient details are now available to 
establish software logic. Orbital attitude limits for 204 propellant dump 
sequence are also valid for 205 orbital safing sequence. These include 
thrust vector control to maintain stage attitude during initial portion 
of prgpe11ant dump, with APS controlling stage attitude when attitude error 
> 12 in pitch or yaw. (2) AS-?OG Mission Summary: MSC planning sho"ra 

206 as backup to 204, using LM- 2 hardware. No Eri~_r.Y.. _.~i.s~i~!l t:or 206 15_ 
presently .. defined. .... Bl'!d_ if 204 is successful._ 2.06 missio~,,;'1i .ll. be reevalua,ted~ 
If 204 is unsuccessful, 206 will fly about 3 months after 204 .. using 201\ 
flight program and profile. PropellanTd~ simulating 205 orbital fHl.fing 
se'quence will be included in 206 profile, (3') AS-503 Mission Summary : 
MSFC presented results of 503 mission profile ena1yses conducted by Aero­
Astrodynamics Laboratory. Analyses include a second S-IVB burn of 10 

[.7 . ~con~~t~U-Q£~ur~ing at end of 3 revolutions in earth parking orhit, 
:;r:- L .) StErno ?pa~~~:EKtLj3,~1:~c~ ~nd ":_~h~_~-I.v.~ .. ~~_~ o~:ur::~.nr, ~.o s,?oncz:. 

k,S th·a.ri · 80 min'utEfs --a.'fte r "second burn. Two options avanable for thirCfburn 
~ '(~ }o are : ' '(A)" feave'S:::rvn7fu'in"-long '-lifetime elliptical earth orbit, or 
J,s ,~r~ (B) impact S-IVB/IU at a predetermined' location in Atlantic Ocean. Eithe r 

.. :tn', !t~f' option can be accomplished with acceptable trackinp: and communicationJ 

. t,,- ' . coverage. MSC had no comments or objections to profiles pr~sented V 
·(~ c : ,{.i. O h~· ._ - -~ .... 1 " : ~." ..... ~ ,. ... ..~ ... - i' 

~ , ? '\........... ) : \.: ,. , 
..... ~ tt'~_(· . ..... , ! ,,' 

.-~.. >'''-._ .-/ . 
...-" 

l~ 1\; \Jt0"1 , "-..:....-
l. ;~.".se. ex ~ l~; I . 

I ( , , ! • 

l:"flts.. ft..\ II.~'\::S 

G -(, i\ ~ '--~O j, 
,'h ~,)~ l,rv.. f t~~: 1(... • 



NO·1'!:..·.,,·"·, i' - '7 GRAU r. ,.,.) .L"."~. "1". b , :I 

.B (2/7' 
1" ~: , P.Pt~Y-··ON FOAM INSULATION (SOPI): The decision by Spdce D:i.vision 

o!'-NoI"'".(h .. ·'"'A1Terrcan .... '1t~~~~rI-rt1AR) ·to utiliz~ SOFI caused this 
Lab{;)t'atory to ini tiate (.;ctiv~.ti8~ to d4;vrelOf :5i-'''2.:ializ~.~~d qua.1i ty 
assuranoo ~quipnr~nt ar,d techniqu~s 1;1 Studies at NAR and ME 
LabOh:ltoxy have indicated that the ~or probl~ ha.ve involved 

.!hiakne. tt~~un\:ment~ ano th det otior'l of ini~ . :l, vo ' d ' d 
&~bond~ c .r-

NAR uses a ~_ p_n trating ga.ugt! for thickne $ measuretn:!n't 
'Which leaves a small hole in the son ~ Testing of the large 
scale t-ariKars-c'1cramento rnwaled that the hole is a ~fe~d 
l'a~ch f~"l' cryop1..llI1ping dur-l.!lg !l1zJi.!l" ·This · t§~e~ti't _7~~5~ (. 
!U!~ug of SOrI . .:to be bl~In :cQnL.:the W'a~~~hen._~~_ll.~U;f,-ea=~r 
. vario't"izad aft'er the tank was drain~_d <.I The use of J?§'!'1etN t:ion_ -.w. 

gaug$.~_Du~l ~ thernfo:t:"e .. ~b(~~n -€1imina'teo o A non:"'i:,;c . .nM trating (!ddy 
.current thickness ga~~s b~!ng evelO?ed for foam maas~rren -
bY ·-R7.QOAI.,..·ARM~ A Laborat o - d~vi~_ ha~.· been breadboarded and 
the feasibi Ii ty dam;,rUrtrat~d foX" the m~ag Ul"en'e - 6f- fOdlTl ' thick·",,· 
tl~;sdesof 3/4 to 3 inche$~ - NAR i~ developing a similar e;ddy' 
cUrJ."'ent deV3.:Ce from plari$- furnished b<y R""QUAL~.ARM" 

A ~onic brush is pn:rlel,tly being tmed to d~tect _. int~rnal. oofects 
i1"\ the SOFI ~ The interpretation of thi~ -de\r!ce is _dependent -upon 

'the opErato:t,:"s ability to distinguish changes in audio ~sIX'nse -_ 
¢~ng testing~ - Th~:! 1ilterore'tation -of test resultlia is~ thErefore, 
1l.tghly~upjective~ High noi'ie levels make ·the sonic brush prac~ 
tically uSelessf on insulation -rhicknessel:i above 2 inch.as 0 This 
Laboratory has requested the development of $iulecti ve audio 
circuits to disc~~t~lCIYL.incti.cation signals-and eliminate . . 

nOl.SGlQ './"'­v 

2. ATM PROGRAM: Fi YES represen'tat-i YeS of Ball Broth~rs Resaarcll 
carpcra'ti"on visited with us Ncently to diacusfi NASA/MSFC work ... 
manship ~tandarda and th~ir application on the ATM telescopes~ 
AredS ~regented were design f projects ~ manufacturing and 
procurement, and interests included NPC 20Qa>4 printed circuit 
boaro construction, potting and molding" Our training f acili ty ~ 
the RCA tubelet repair ~ratia"l and GE v ~ potting and nolding 

, facility were toured~ Infonnation interchanges of this natuN 
should assist materially in avoiding program quality and relia-
bility problems. /' I • 



NOTES 12/4/67 HEIMBURG 

F-I ENGINE 
Test FW-074 was conducted on the West Area F-I Test Stand with F-I engine 
SIN F-5038-1 for a mainstage duration of 45 seconds on November 30, . 1967. 
Cutoff was initiated by the S-IC lox low level cutoff sensors as planned. 
Primary test objectives were to evaluate engine performance during lo~ __ 

"-d~p t~ t i on J:!!LI ~~i ng _~~ I i um pressu'~ri _za t i 9~, and to eva I uate the th r~~t 
vector controT system wfth modified Hydraul LC_. Re_searen actuator springs. 
An eva I uat fon-was-- a I socondu-c-t-e(f on the S-I 1 forwa rd ski rt at-tacheCf- to . 
the Mobile Acoustics Research Laboratory{MARL).~ 

S-IC STAGE (MSFC) 
Lox tank fill and drain testS are scheduled for December 5-7, 1967, for 

,lJJ.J:t.he..t':-_evallla:ti..on of the S-IC stage tanking and de-tanking procedures!_ 
These tests wi II be accompl ished in accordance with request from R"P6.VE. v '-
S~I I STRUCTURAL TEST PROGRAM 
The facil ity construction is progressing on schedule. ~ 

H-I ENGINE (MSFC) 
Tests PI-520 and PI-521 (Engine H-T6B) were conducted at the Power Plant 
Test Stand on November 28 and 30, 1967, respectively. PI-520 was a 
cal ibration test and PI-521 was a bomb instability test. The engine 
H-T6B dampened within the specification I imit. Test (PI-521), and all 
other test objectives were met satisfactorily. Engine H-T6B is ready 
for installation on the fl ight stage (S-IB-21I) for the planned stabil ity 
program. V 



NOTES 12-4-67 HOELZER 

NEGATIVE REPORT. 



NOTES 12/4/67 JOHNSON 

1. Next MSF Supporting Development Quarterly Review: Meeting is 
presently planned for second week in January at the Cape. Included 
will be a review of obllgat-ion schedules and plans for fis·cal year 
FY 68 funds in the Supporting Development Program. V 

2. Welding Research/NDT Work: In response to Dr. Gilruth's 
request at the ~.~l~_~porting Development Payoff Review (10-/-241-61->----c. ._ .. __ _ .___ _-__ - _ .. 
for additional information on MSFCTswela.ing research and non-destructive 
testing work, a number of informative documents have been forwarded 

/1'--------" --- -.-.-.~------. --- ~-----.~-

c!Q.~m _with a cover letter signed by Mr. Weioiier. Copies were also 
. sent To Mr. Claybourne (KSC) and Mr. Waugh (MSF). V 

3. Preliminary Quarantine Review: Meeting was held in ME Lab 
11/30/67 with Mr. Larry Hall, Bioscience Division, OSSA. Messrs. 
Wilson, Beyerle, Van Aller of ME and Coons of EO attended. FY 68 
funding was discussed for the following activities.: 

'---. ~- '0_. _,..........,... '. -. -, .. '. 

- Bioscience methods and possibly, flexible film coupon development. 
-..;... __ ... • JI, ~ _ _ ......... __ ..... _~._._ ..... , ,. ........ ~_ ... \.""'- ...... ~. __ ... _ .. , __ ............. " 

- .. _Sterile insertion. (i. e. insertion of objects into a sterile assembly 
or system). 

- _Work, yet to be defined, relating to the Lunar and Planetary _ ... - '. .. ---"-' .. - -
Program. V : 

From indications at this time, the Bioscience Division, OSSA will not 
be providing us funds in FY 69. V 

Mr. Hall was interested in learning about the degree of information 
,exchange between groups working in the related activity of contamination. 
A ,CO (Capsule Recontamination Study) was of particular interest to him. 
It was pointed out that information on our work, including that performed: 
by Ball Bro~~rs. ~~Il:._ (\ ! -M ~ol~~mina.t~~n,. ~~ being relayed to A VC..,?~~ V' ... 

"\ 



NOTES 12-4-67 KUERS 

1 , Modification of Boiler Plate Payload for AS-S03: We have 
accepted the task of preparing and modifying the boiler plate 

"'~"'--". .. _ -..-
sQdcecrdft BP-30 for the unmanned flight of A8-S0~. The schedule .... ... .... 

is Ught as usual with delivery to KSC required by December 29. 
We will meet the shipping date. ~ 

2. 8-1 C/S-I I Structural Test Tank: We are presently modifying 
the 8-IC section of the "A" test structure which is to be welded 
to thle 8-U - seciion-· after aIT·ival from Beal Beach. -· The ··edge·· .. of 

the 8:'IC- s'ectio~- has been trimmed and the weld land has been 
machined down to the right thicknes s to match the S - I I cylinder. 
Trimming of T-stiffeners has been accomplished over the weekend. 
At the present we are o~y __ a .-f.~v.v days.. !?ehind schedule.V' 

3, Rack Payload: This project is about ,l)~ven weeks behind schedule. 
The lower ring of this structure is complete while the upper ring 
is held up waiting for fittings from outside-, Release of an. adjusted 
schedule is expected soon. V 

4. Neutral Buoyancy Simulation of S-I VB Tasks: ~AlL~_ch.~g_ul5!d 
tests on the crew quarters mock-up of the S-IVB Orbital W9rk~hop .,. 

bavs - been completed. "The trainer ' will now be 'removed from the 
\- .~... .. . . 

tank for a one "g" review by MSC tomorrow, V 

5. . MSFC Research Achievements Review No, 11: This achievements 
review of manufacturing technology research at MSFC was conducted 
last week as one of the regular achievement reviews scheduled and 
organized by Dr. Johnson, Experiments Office, Our presentations 
covered such topics as Contamination Control, Mechanical and Neutral 
Buoyancy Zero II gil Simulation . Techniques I Use of Lasers for Drilling 
and Welding, Electron Beam Welding Gun for Welding Experiments in 
Orbital Workshop, etc. The sessions were attended by 159 people ( 
59 of whom were from outside MSFC. V 



NOTES 12-4-67 LUCAS 
'I ' r ~/~/p 

1. S-II FRACTURE MECHANICS: While we were preparing with North American 
Rockwell (NAR) (on the West coast) for the DCR on the S-II structure to 
be held 12-4-67, Boeing Technical IntegratioD En~ine~ring (TIE) representatives 

..--..-~ ..... ..-......._ ... , •• _,.-.......... ... '< -.,>0. ... • ...... ' ...... ....t.~~ 

~aled_ !l_ ~r.~_;t,,9f. a~_m~m,? on the~.ev~ .. 0.~_tJ2e,....Qu~Fte;1}y, Rey.~.~w .. ( ~1-27,-?]] 
proposing a cryogenic proof test in addition to what we had recommended 

tD'GeneralPh'i ilt"p's -[;·'Od:ober ."'(R·~duction of-tank" p-;~essure so "as f.'o-:·' ,. 

~ 
:qualify ··practically .... all the. ~eld~ents. with, the ' ~5 psi yne~~os~.at) ,!lnd .. 
what' we and N'AR were preparing to present at the 'DCR'

j 
It was di scovered 

~' thai most of the work to support the Boeing TIE Proposal was done by 
];;u.L.t.thJ.A eBoei.ni/Hunt~.v[fr;;-(;"'tip'pOrte·'~C6·/B~;·i";g7Wa"';,h{ng't;n-a~dBoeIngrg"eattTe~ 
~ . ~ the request of Don Jacobs (Boeing TIE). Jacobs allegedly was responding 

, _ .. _ ... ---- ./I. __ .'J .... _. r;, w." ...... _._ •• - ......... ""_-IV· ~ ll".· .... ""''''-' ... I ~ ' to a request trom Roy Day (Phillip's staff), but ~ viBorous1Y __ ~ie~ 
I ~ ~_t:._~---E.~gueE_t~d ,B.q,~~pg _t.9 •. ~h..eck _Pop!' _, OctobeI;:-Pl;.QP9.$d~ Obvious ly, the 
I ~ 17f'~O Boeing expression of concern ~su_lted in postponement of the DCR: .• We 
I ~ . ~had the local Boeing people in on Friday, 12-1-67, ~o. explain ~hei~ 

11\'t~Ir~\"4r- concern. The local people couldn't explain the . situation adequately 
MM ~.J ~ ~d stated tha"t' the ,Boeing position wasn't firm at that time ; They were 

I ~ ~ bringing all the appropriate people to Huntsville for a week-end meeting 
'nt:: ~f ~ to establish a position andc.wou~~ ma~e. a presentation to us on 12-5-67..:: 

: r/~S rl-~ We urged Boeing to consider a responsible position with respect to the 
'r total program rather than an ultra conservative position on one element 

)?t;S of the system. I was in contact with Boeing on Friday night and Saturday 
I 1;) afternoon, and ~ent 3,..~~<?'! :rs Y!~.~,h ... ~.qn Jj~~obs anq Ch~c~., Ti .f.f~ny<w,Su_n?a)! 

.....!:) afternoon. '. We wrn- meet separate ly with Boeing Monday morning and NAR 
i ~a.;LIJA.- Mon'day~~-i'ternoon and with them jointly on Tuesday. My e.,lli,mate of the 

re.J.", vhVl.". ~(S outcome is that ~<2~~~Lwil~ _ ~gt:.ee to,. Uy . S-II-2 and S-II-3 "as i5,_" but 
J I f" they will f~s~s!_.~n_.cEy})g~.ni~ proo{ t.est .of manned ve.h;i.cles'T with the 
gtuUl.. f"~~~\ve,. possibility of Q. waivt!.! of the:! cryo proof on B2e~~~!2 f lights. W~ don't 
~7 br l C~ know who will be invited to be a party to the consensus next. vr 

he. Jc.it.dt,l. h,... 2. AS-SOl FLIGHT EVALUATION: Reference Notes 11-20-67 Geissler "501 
Ii t Flight Evaluation" and Notes 11-27-67 Rudolph "AS-SOl Longitudinal 
~" ~cw.- " Acceleration (~Effects)'.' The g,yQte<:i maximum ,amplitude value. pf . 

f.I l,,(d'(}v..... ·lg~.E.e_~k-~o-peak represent a qyick look _osci1~ograph evaluatipn..:.. Our 
?\f t.rl~~r · ) preliminary ..c.omputer evaluatio~ sho\o?s Q.egJigible amplitudes in the 4 to 5 cps 
M, {'il( .. Go (requency .ra.ng~./The JtI:leasured data agree well with our calculated ~ . -
~~~C ~k ~s!~n values.VThe highest acceTer'.:i.ijon amplitude noted in the instrument 
* ~ J 2-- unit during S-IC burn was .038 g's.VMeasurements on the center and one 

~I¥. I~ r outboard engine gimbal b1.ocKs sh-;;w~ft max amplitude of ... }?63 g' s }n the 
e-.,~~;v,e...- ) ~c..' frequency range of 4 to 5,8 cps. VSpacecraft tapes have not been received, 

4 however, from all indications spacecraft accelet;.a_tio~s_3il~ __ al_s~e _ 
atd}-·lAd .... 'T;.~t in.§igni_fican.!-li:om struc.tlJral ~oa.ds ._and ~rew comfot::t ,staI}~P9,i~t __ (appro.~~~::..!l 
~tw. 10,\\ .. .. ,/ J70 ..?~f~E~2:..?3 load*~). . It is .. too early ~or a conclusion on the cause of 
h~~ ~ the 5 cps oscillation, as engine and structural data have not been 
~"'~ ~ complei:'e1.y analyzed, but at this \ point in flight evaluation, the oscillations 

appear to_~~_of_ l9rced respons~ •• .. ra~,!1E7,~_ tl1.aIL"pqQQ.:.:..£o~ling..::V 
.' '. 

Ed Buckbee
Translation
Bill Lucas I guess what the Apollo Program now needs is a TIE of the TIES of the TIES. B

Ed Buckbee
Translation
Will reduction of S-II tank pressure to 27 psi [to be decided on in Jan. '68 after completion of the 60 ARDC tests with the J-2 engine] be enough to allay Tiffany's fears? 



NOTES/12/4/67/MAUS ...B I?~) 
FY-69 BUDGET - The chart below compares the President's FY-68 Budget with 
the FY-68 appropriation and latest available FY-69 information. 

President's Appropri- NASA BOB 
Budget ated Request -Mark 
FY-68 FY-68 FY-69 FY-69 

R&D 4,352.0 3,925.0 4,021.7 
~~ttJ. I -

3, 575.0 )c~s 4~ 

AO 671. 3 . 628.0 62800 628.0 /, '"ff~IJ.1M... 
~LK~. ~ 

C of F 76.7 35.9 110.6 .. _p~ 44 , 8 f-tr dAd)'q..f.4 ~ 
,r-

4,247.8 ~ TOTAL 5,100,0 4,588.9 4,760.3 

The Significance is that NASA's FY-69 "going in II position was approximately..., 
$ 340 M below the Presidenf's' Budget for FY-68 which was subsequently cut 

-by Congress by more than $500 M. ·- ConsideriIl'g BOB's cut ~f 512' M to--th'e 
," -. ,..- ......... ..,. .. ~.......a.'Ui ... t~ ~~»- . ....,.. -.,.. • .-....w ~ 

- ~A~f\"'""'~~JH~.~§l and the present national and international situation ~D f¥-Q~_ 

~P!.~?,~~~~I1;.2?~~2..~!r~D:J"Os.sible.: 

MSF is placing a reclama with BOB on the cuts made by BOB to ApOllo ($137 ._Mt 
and AAP $87 M) but our contacts in MSF are not optimistic. 

, . - .. . ... 

TASK WORK PACKAGE - The next iteration of task work package reviews for 
Marshall will be December 14, 15, and 16, 1967, by the MSF committee 
headed by Jerry Kubat. Advance copies of the new formats to be used for -- .' -_ these work packages were received December 1. Formal notice and forms 

-are expected this week. The team plans to review work packages from 
selected organizations as a tricil application of a new MSF system. The 

se lected organizations are PrOp~ision Division of P&VE, Quality Engineering 
'- Division of R-QUAL, the 1'_:)_ ~ngiIl~ Offic~, and_'~xecutive '--StafL Summary -' 

I· 

~packages will also be required for Industrial Operations, Engine Program 
Office, R&DO, P&VE, and Quality Laboratory. Mr. J(ubat has advised that 
the comIfittee will want Mr. Maus, Mr. Weidner, Gen. O'Connor, Dr. Lucas, 
Mr. Grau, and Bill Brown as well as the division directors and F-l Project 
Manager to be able to discuss the packages. ~ 

Ed Buckbee
Translation
H.M. Does this support the 2 x 2 production? B



NOTES 12/4/67 RICHARD /J> 

Review of LWi-l Separation System: en November 29, General 
Bolender requested this off~~_e to send .several p~ople to Grumann -- - . -" . --- .- - -" ... _" . ., . -
at Bethpage, N. Y. to review the LM ... 1 seEaration of ascent and 
.. r ~ •• 4 .. • ..... , ~ t" ~'M. ...... ~ ..,.--

~~~s ent !' t~ g €ts. This review will be an overlook of the MSC and 
Grumann design and hopes to f ind any questionable area,"s. Th 
team w"ill be at Grumann December 6, 7, and 8, and will include 
pe"rs?nnel fron'"). AERO, ASTR, P&VE, this offic"e, and KSC. V-

NJ.S F C Te chnical Liaison at KSC: As directed, we are establishing 
an o ffi ce at KSC to work with Launch Cperations. Rocco Petrone 
is providing off.ice space and the kind of environment that should 

f' - . -

lead to a better and closer arrangement to sO,lve technical problems 
with the total system at KSC . . We have been working with Mr. Maus 
to define an operation that has a chance of improving our operation 
.with the Cape and satisfying the requirements la ~.d on us by MSF. 
We plan this office to be an :..~_!e!lsion of R_&DQ and not a totally 
new organization. "V' 
~ 



NOTES 12/4/67 RUDOLPH 

1. AS-50l/S-IVB Continuous Vent System: 

Flight data evaluation groups I both at MSFC and McDonnell­
Douglas Corporation I are in agreement that the continuous 
vent valve definite~y Q~os ,ed as programmed by the ili"g-ht 
s~equencer .prior to S-IVB second' start. - The original incUcation 
of improp'er operation is believed to 'have been caused by 
errone ous data from pressure transducers locatedi-i1the' con­
tinuous vent system nozzles. V ' .' ... 

2. AS-50l/AS-502 Problem Cross Check: 

We are releasing a package today (Monday, 4 December 67) 
identifying the cumulative problems encountered from start of 
initial reviews on AS-5~oi- and " exte'~ding through the flight " .... 

.... c"" • .... 

evaluation. This "experience" package will be used as a 
- basic checkli'st for ~·~~p~siY9nin.g -ea~ch-individual problem . 

against AS-502 and subs .V~early 500 problems are identified 
~ (including 6ver ''l00 'safety it~~s): . Wide distribution is being 

- ma"de --to ass~re the experience is being passed on to those 
,interested. Y~l! .~ill .receive. a copy' of the basic letter 
explaining the package. ~ 

3. Cancellation of Design Certification Review (DCR) on S-II-2 and S-II-3: 

, 

As you know, the DCR on the S-II-2 9nd S,-II-3 structure was 
~,.."",...-,-.., .. ,..., . , ..... :~ _.- ... ,. ~ .... ' .. . .... 

~~ ca~<?,...~p_e.,~ _ due ,to ,questions .. ra,is ed by thee B~C?~itl.g TI~ . 9rganiz~~.,~9.~ 'l\~ 

;J~~~~r~:i~(~~:~:~t:~; ~f}~~~1~~.::§'to.~{;(~~~ &;t~~;ex 
~.; i~~~q.~r:E~~,~91~,J!)~~~§.ti.gat~on.JJ).adJ?",hy. .So.eing.~wit,hou( Q~.p.:.,~~~;,,:l~_d~e . 0/ 
, We are taking immediate action to insure that such an incident ~ 

does not happen in the.flltur.E?_ and will give you a full report on 
this -subject as soon as our investigations are complete. ~ 

4. Boeing Reorganization at MTF: 

In order to strengthen their on-?ite management, .J~oeing has 
appointed Mr. Steve Krull as their MTF Manager. He reports to 

__ . ,. " , Iii ~~ ~ ,,; 

Mr. Gu~nntQQ , the Boeing Michaud Manager. All Boeing organiza-
tions at MTF, formerly supervised by their respective "parent" 

I . 

organizations at Michoud, are now line organizational segments 
reporting to Mr. Krull. V 

1 
4 



NOTES 12/4/67 SPEER 

1. NASA AUDIT OFFICE REPORT ON LIEF: Last August th~,J'lASA 

Audit Office at KSC is sued a draft report on NASA communications'--'­
systems, including'LIEF . After"·comments and discussion with the 
involved Centers, OTDA and OMSF , the original draft, which contained 
gross inaccuracies was withdrawn. " T'he Audit Office last week . 
informally submitted to OTDA a new reduced draft, which still 

- -- ... ~~ .•• , .•• J 

conta ined some criticism of COMSA T and LIEF and also still 
, "" . . .' .~ •• "1", .,'. '~ '''. '~'.'' ... .. 1.lE# 

c,ontained ~rroreous information. Following a meeting with ' OMSF 
.., I. • • • "_, . <11 

and OTDA personnel on last Thursday which appeared to have clarified I the remaining items, ~J.b-. Audit has withdrawn ~~e~:I\ .. s~co!?:dJ~'~It"­
report • 
... ' ~ ... 

2. AS-204 MISSION RULES REVIEW: Bill Schneider plans to review the 
AS-204 Launch Mission Rules with the Centers on December 6 at KSC 

-=-~nd_the Flight MiSsion Rules on December 8 at MSC.~ Gen. Phillips ~ill 
not participate in these revi~ws as he did on previous missions, but 
will be given an o.verall review by Schneider on December 18. These 
dates are tentative and have already changed several times due to 
everyone's crowde d schedules . We are preparing for these reviews 
with the IB Program Office and R&DO and expect no major problems. 

,Schneider's Office is also working on general po~icy guidelines which 
should improve consistency between the Centers on mandatory . 

) ristrumentation , redlines and other Mission ,Rules items. l .. O""· 

r~. KRAFT VISIT: Meeting is scheduled for 12/13 and 12/14 with 
U' Lunche~!l on 12/l4 >~ AlI" elements concern'ed '~;~ -~~a~;'e ··oG~~::. int·~:est 

I in this meetiE-£ (Prn"d we are making every effort to insure a successfUl 
ev~:-rspite of the rather fundam~;'tal qU:esti~'u~-- ~-;'-~AAP 'b~ing' rai~ '~'d ~_~ V.LJ.::; , 

~X .MSC. V We intend to hold to the established agenda. V 

4. APOLLO 4 NETWORK SUPPORT CRITIQUE: The Apollo 4 post­
flight debriefing on network support is to be held at MSC on December 7. 
Follo~ing the debriefing 'will be a complete support assessment review.­
In~luded in the review is an evaluation of the total tracking, telemetry 
and command support both in quality of data and timeliness of data 
delivery. MSFC (ASTR) will prese~t the results from the CCS test. V--

Ed Buckbee
Translation
Postponed till Jan. B



; 
NOTES 12-4- 67 Stuhlinger 

1. ATM CONTAMINATION EXPERIMENTS: The integration meeting fJr T027 
was held on December 1. Biggest pot~n,tial problem areas .s.e~m to be scientific 

_. a.i~loc.~ l.?~atio~J poLI?:.~.i~g .~urCl.cy and related at~itud.~ . .'7~:t?-trol neeClsl and lack 
of definition in data handling capabilities of the spacecraft subsystems (EDAS). 
However, none of the se are felt to be too serious at this time . since this is 
early in the attempts to match vehicular hardware with the exper iment 
complement. ~/" 

2. SATCON: The possible transfer of SATCON to R-QU,AL, has been discussed 
~~-.'l.....-o, - _.,~., ."' •• '~ ~ '. • .'r "" _.. . ,',. 

between members of R-SSL and R-QUAL. Members of R-QUAL have expressed 
a definite interest in continuing Pegasus data recording for the purpose of 
lifetime studies of the satellites I systems and subsystems. Mr. Harvell Williams 
of SSL has provided var ious Pegasus documents to R- QUAL per sonnel and two 
members of R-QUAL will visit the Cape next week for orientation in SATCON 
operations. R- QUAL will also determine the feasibility of moving SATCON 
to MSFC to minimize manpower requirements. v" 
3. ATM FOLLOW-ON: This is in answer to your question on the November 
20 NOTES (Copy attached): The Martin meeting was several days before the 
two- day weekend meeting with Dr. Mueller. V · 

4. IR STELLAR FLIGHT EXPERIMENT: As a follow-on to the visit of the 
Spitzer Committee to MSFC, we have established close contact with a mem1?er 

' o(-th{s" C'om~ittee: Dr. Frank Low who is an IR astrono'rner. Dr. Low is ~ ,,. 
~ ... " ,- .., y' ... ,"......... "",. 

member of Dr. Kuiper I s obselvatory and professor of astronomy at Rice 
Unfver 'sity in Housto~, Texas. During Dr. Low"s visit to MSFC, he was very 

. much impressed with SSL's inhou'se IR laboratory capability. Last week a 
co-worker of Dr. Low, George Aumann, was visiting with us to discuss 

, support for a~ , IR Stellar Flight Exper irneI,lt. A visit is planned by Mr. Gerhard 
Heller and Mr. Don Cochran of SSL to the University of Arizona and Rice 
University to discuss further details, especially the status of the experimental 

w .Jli.g~t hardware which is expected to be tried out nert'-year on a jet plane of . 
Ames Research Center at 40,000 ft. altitude.V­, 



NOTES 12/4/67 TEIR 13 Ie.( 

The AS-204 launch vehicle and LM-l are both on schedule and no 
signiflc anC-riew' problems have been-r 'eported' duri~g' the 'p~st week. 
Following are the major test milestones of the schedule: 

Overall Test #l . (Plugs-in) & #2 (Plugs-out) Dec. 8-13 
Flight Readiness Test Dec. 21 
Countdown Demonstration Test Jan. 10-13 

_____ -- ---.. ~ ..... _", .......... ,." ... .,.~ ... : .. ';' ... ),."I_..,. ... \ .. _t~ ........ '-._' ..... ''Ii .. l-''o_ .......... ' .... ' ...... .......... _' ....... ~'~ .... ........ . .,..."" ........ ~ A. ' ... ' ........ ~M~',.'. 
Start Recycle for launch Jan. 13 

In conjunction with the above scheduled events, we have rescheduled 
the Preflight Review to December 18 and 19, 1967. The Flight 

• :. ' ~t:"' ... .., 

r-~~~!~~~~ .. s , ~,~vi.~~. X~ ~s.h~.4.u.1~~tJ8~!.,.J.!aRM5,!:.y'.y."1~r ...... !..?,~.~), , .... ~t .. ~'§F~. NA~A 
Headquarters has scheduled a Launch Mission Rules Review at KSC 
on December 6 ~ Flight Mission Rules Review at MSC on 
December 8 · V 



NOTES 12/4/67 WILLIAMS 

13,2../0' 
1. Titan III Management within NASA: 

/ 

It has come to my attention (unofficial at this time) that Lewis Res.earch. Center 
"'""--.... ~"'"'"'.- "", '" ~ -

~~a.s ~a,de an official. request tq .. N.t\$i\ Ii~adquaF~~r,~, f.?r}h:e ~~~g_e~~nt. ,r:s,p?l;l.~~~il<~~ 
for the Titan III System within NASA, if NASA s.hould 4ecide to procure such a vehicle 

• • ".. ~,-..' • - ,..... " • '. _' • 'I.' " •• ".. .', •. ' •. ' .... . ~ ,.'''' ...... , ... ~ ... to .. ,"".,··--..\' ..... \urHfftl' 

- {Il the future. , 1 am attempting tq get more details and will pass them along to Mr. 
'W'eidner and you if anything "factual" is found. Along this same vein - many of the 
rumblings we get out of OSSA indicate. t,h.ey !'ire really pushing the Titan III for most 

" ... .,. .... \ __ !. .• ' ... 01-•• J/,. • '-.... 0'. " ."e:.,.~ ~ 

of the future unmanned missions. We have been working with Vince Johnson and 
~Joe McGolrick to provide the~"~ith the best "Saturn Family" data possible and 
attempting to "get in bed" with them; however, I feel that much of the cause is 

..P_;e~,~~E.~ .. ~rO'!11 a~<?ve an~ the ~~~~~-.!'1>~,~'!~X!.£!.2~~k, .. ~.i~1~m~1~iqgL~·~ii!h~:t; 
than.~H~~/~s,~£~Lm.!!'~~?;..~~~ We are presently releasing a report on the 
I B family which you requested several months ago. 

2. Seminar on Titan Family: 

The Air Force and Martin Company gave a two -day seminar at Denver on the 
Titan Family of launch vehicles including present, proposed, and future. -'tm.~~" 
meeting was attended by all NAS~ field centers and H.eadquarters ~ The Air Force 

'---'gave 'a run • down on vehicle perform~nce and costing and schedules. The meeting 
was classified. All presentation material and words will be forwarded to us within 
the 'next-tW~ ~eeks: "" They talked '3. "good stol-y'·and'· [t-'appear's 'that 'th~y-ha ~~ ' a" iotio'" 

-ilt~""""" .~-.... #. "-
offer. The meeting was attended by R. Scottt B. Rutledge, A. Orillion~ and Milt 
Page from R&DO. Chuck Mitchell and Jim Sisson attended from 10. 

A more 'detailed report will follow. V · ....... 

Ed Buckbee
Translation
I agree B
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GEORGE C . MARSHALL SPACE FLIGHT CENTER ~~ ~~ '1 

~.;p, 
Memorandum 

TO Dr. von Braun, Director December 27, 1967 

FROM Deputy Director, 

SUBJECT Comments on Mr. Williams 11, 

This is in response to your request that I comment on Frank Williams' 
December 11, 1967, notes to you. It seems to me there are two roblems 
that must be pursued before we can "commit" resources to the work in- . 
volving nuclear propulsion or other new efforts. 

(A) We must find a way to determine what our commit­
ment reall is to Saturn/Apollo and to AAP and what our future ---- - .. - - - - ..- .... 
capacity will be. 

(B)) y:!.!:. must find a way to propose work for MSFC which 
is acceptable in the light of the present (and future) political 
climate. 

With regard to (A) - This Center has over the past two to three years shown 
a going out of business curve which is somewhat th~same as the predicted 
Saturn/ Apollo budget and the manpower curves of the primes involved in 
delivery of the hardware. This curve has consistently shown an ability and 
a capacity to take on AAP and other assignments. While we have been 
reasonably successful in AAP, we have paid a price in terms of the total 
personnel ceiling. As of January 15, 1965, MSFC's permanent ceiling 
was 7,464. As of January 15, 1968, three years later, our permanent 
ceiling will be , 6, 386, a loss of 1, 078. R&DO was reduced by about 18%, 
a net decrease of 881. Staff and support offices were also reduced by 18%, 
a net decrease of 281. Industrial Operations was expanded by 8%, or a net 
increase of 84 positions. 

The Center loss of 15% (1,078) overall, between January 1965 and January 
1968, occurred over a period when conditions were more favorable for 
NASA, and for MSFC, than we can reasonably expect for the next three 
years ending in January 1971. In fact, the culmination of Apollo, the lack 
of enthusiasm for AAP as the next step forward, the competition for the 
budget dollar, and the failure to establish new and major goals makes 
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the picture for the next three years more bleak for MSFC than the last three. 
Our approach in the past has been to fill up the "predicted" in-house capacity, 
and we went after future business with considerable gusto. Our willingness 
to predict a capacity to take on new work, combined with other circumstances 

-r~ ~ not under our control, has put us in a much weaker position than three years 
~¢ ago. If one considers the worst case, i. e., another 15% reduction by 1971, 
--r&. ~ or a net decrease of 950, the major reduction will undoubtedly occur i n 
~lh ~'t"h R&DO, which in my opinion would just about wreck the technical capability 

of MSFC for many years hence. 

I have some thoughts on how we might avoid further reductions which are 
by no means intended to be a solution. Obviously, there are eventualities 
completely beyond our control that we cannot predict. 

(I) We should account for our personnel by what they are doing. 
We should not solely relate their activities to programs unless 
they are in fact contributing something directly to that program 
in the form of design, software, or hardware. I have estimated 
that 60% of the line and staff elements of MSFC are engaged in 
either project or technical management of contractors' effort, 
25% in developing ideas, design and hardware, and the remaining 
15% in institutional support. 

(2) If 60.10 £ f_the ~SF_C~ persopnel are engaged with the manage-
ment "product, " then it is reasonable to expect that : ~ 

'---'" ,~ 

(a) This effort will not turn down on the same curve as 
the prime -co~tractors' effort but' rather will continue on 

'''i'"'s~;n;ewhat stable' effort through the high de"nsity launch 
peri od; i. e., launch l'e~clines- s 'revi ews, quality control 

- a n d -; ~'Ii~bility, ,configuration rrlq.nagement, logistics, 
'etc. ' ' 

(b) The ~ capacity available at MSFC in the future (three 
years) will likely occur in the management area - both 

" project and technical. 

(3) If 25% of the MSFC personnel are engaged with the technical 
product, then it is reasonable to expect that they will be fully 
~gaged in the currently assigned AAP projects - (unless we are 
_able to engage support contractors at a higher level than currently 
predicted. ) -
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With regard to (B) - The present policy as I understand it will not permit a 
NASA Center to compete with industry for state-of-the art projects. Only 
work which involves new technology and innovation and which enhances the 
technical judgment and leadership of MSFC and which does not encroach on 
other NASA Centers' future will be looked upon favorably for in-house assign­
ment. 

Other Centers, including KSC and MSC, will be able to demonstrate a need 
for a stabilized level of personnel and perhaps some increase over the next 
three years. This combined with a prospect of further reduction in th~ 
budget does not favor MSFC, particularly if we openly predict a capacity for 
new work to be performed in-house. 

The current controversy involving the use of support contractors to supplement 
the Civil Service effort will probably continue. We can expect new policy or 
even legislation which will restrict the use and growth of the support contractors 
at the Center level. 

We can expect the use of "TIE" contractors at the Washington level (to as sist 
the Washington based managers) to continue and even increase. These con­
tractors will undoubtedly as sume a manage rial role which by definition is a 
management responsibility of Government. My point here is that industry is 
willing to accept the management role; perhaps the NASA Centers are not but 
are inclined to assume the more traditional role of industry. Unless the 
Centers recognize that industry has the upper hand in this paradoxical situa­
tion, the outlook for continued pre-eminence of Centers in the total NASA 
picture is doubtful. 

The public support of NASA's programs will likely be centered on the Apollo 
and to a lesser extent on scientific applications. On the other hand, there 
will be a great deal of public pressure on applying national resources to the 
defense and domestic issues. Unless the picture changes very rapidly with 
respect to, the latter, it is unlikely that decisions on major goals to follow 
Apollo can be made in time to avoid a hiatus in the 1971/73 time period. 

Considerations 

From a political point of view, we can probably effectively compete for the 
management work such as "TIE" without incurring the opposition of industry 
that we would incur if we compete for major systems in-house. Therefore, 
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our bid approach to any new work would depend on our ability to manage the 
effort, including systems engineering and integration, and our willingness 
to propose that industry deliver the technical product. 

Assuming that public support will not demand major new objectives in space 
by 1971, we have very little time to build a scientific and technological capa­
bility at MSFC which would make MSFC a very attractive and essential 
element of NASA"s future. 

It is not clear that we can do both for the following reasons: 

(a) The "RIF damage" will probably take a year to repair. We will 
have to re-balance the Center's organizational strength; we will have 
to correct the unworkable assignments (the bumping effect); and we 
will have to hire into some gaps created by outgoing personnel. (Thi s 
will have to be done regardless of whether we take on new work or 
not. ) 

(b) It is unlikely that the requi~ed effort on the Saturn/ Apollo for the 
next two or three years will give us "head- room" to build a stronger 
scientific and technological capability. 

(c) It may be that MSFC has matured over the past seven years to 
a point where the personnel cannot adapt to a changing situation. I 
believe most of our personnel, including key personnel, refuse to 
believe that we should not compete with industry and with other 
Centers for new work. I consider this aspect a major problem for 
Center management. 

(d) It may be that we as a Center do not have the mobility, the 
flexibility, the desire, or the incentive to do the thankless job of 
such management tasks as systems engineering and integration. 

(e) We may be unwilling to volunteer for permanent assignments 
away from Huntsville, particularly in Washington, to help in the 
decisions which affect the NASA-MSFC future. 

There are other considerations. Most of them add up to a need for putting 
some of our senior people to work as a group on the general problem and 
to corne up with some answer to the general problem before we try to answer 
Frank Williams r specific issue. Somehow we've got to avoid fighting the 
problem and recognize it for what it really is. I don't believe it has to be a 
"shrinking world. " 

Harry H. Gorman 
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1. Nuclear Program. Over the past years, ~!C_~~~J>~e~_Q!!~._qt.tI:t~ prim~ "source~_ 
• ...fc:r nuclear systems work. and a strong supporter of the nuclear program and in fact, 

because of our work on mission requirements and system designs, the Nerva engine 
and flight stage concepts were evolved. 

As you know, MSFC was in no way.involved nor asked to participate or support~_ 
Headquarters on the SNPO hi' ani of the deliberations which led to the recommendation/. 
~_ .' ._. .._~ • '. • ..... -\, •• ". t .. , u • .,.,. .. 

_<!~~!si.?n to};evert to the. NervaJ syste.m. , During the past two months, we have been . 
aware of the tendency of Headquarters/SNPO not to depend/work as closely with MSFC 

~ ... ,. ._. • _ .... __ ... _ .... ,. ............. ~ ..-. '.' ...... -.~ ..... .. - _~ __ ..... a_ ... _ . _ •••• _ ... __ • __ ._, .. ~, .... ., , ......... _,~_ •• .-•••• ,-... \ .... ~ 

.a.fu~~ey .. hav:e.in the past 1 The exact~_of this situation is not too clear; however, I 
feel it can be boiled down to two causes: 

.:..M.~f'~ has,.l\o.t .. made .a specific , c9mmitm~nt . ~f;! •• to. .. ~~L~u.ppon 
(magnitude/type) we are willing to offer, and 

.... , •• _ c.. ' ''.- 'w' • . ', • ... .... ;;, ~Q,~~,: . 
R/,l,olt.er~ l!ea<!9ua.r.te~s/S~PO's ~esi:r~ , to have.a ,~ompletel}T .. r~sl?O~s.iv~_ 

r A. I, LIt .. group workmg for .l:bem.~ 
'lU.4M 1)'-' /y/r-,IrVt.op ~ 

~ ,L The latt of these points is based on general comments over the past several months 
:J;Llo/t I and t fact that they are ~~e~~~¥,~!:..~.tig<l:.~ing. (~nd se.riously conside_~ing) the possi,: 

11A'1'~':~il· of hiring a "Systems Engineering Contractot:'~~o~rk diFectly for SNPO (along, 
"-~p..J~ t e same line as MSF has Bellcomm). They presently have a proposal from TRW and 
-/tto 1'rWd-~ ' ope to"have a decision in the near futUre. As a matter of interest, the TRW proposal 
j",J..ou is based on the system analysis, etc. which they have done for us over the past two 

Wo';;- years. ~With Dave Gabriel now in the picture, .. ~~wis Researc.h . g~nt~r. i~ now making .~ 
~\(.I.J'o-r- . renewed effort to obtain more of a role in the nuclear program as, w~ll. 

S~.".,r As far as what MSFC should do at this time, .I.fe~l "we £!l!ou~d n9t ba~k out but ,. 
1:teM.£. rather make a firm commitment to a specific future effort (smallas it may be) and have 
~1\V(..~e a~ clear understanding with Milt Kline and-highe'r "authoritle-s "as required, as to MSFc"~ ' 
JIOUr- ~ uture)n the nuclear program~ ~}f you are in agreement with this, -t:lie~ I-wiil pre-pare" p.l,; 
W 

' ral alternatives of a "center position" and attempt to get a feel from Milt Kline as c;, , 
~ fl..1S' lJ _ -

I _ to what his desires are. fret<! CVe.WI 
~k~ ~\ V 

/;S~r-ous2. unch Vehicle S m sium. Dr. Mueller has requested an all day symposium Jau~~~ 
J;J",tS I Satu~, January 6, 1968, at Headquarters on "Low Cost Orbital Logistics Systems". ikl<~I4"'- : 
JIIU/~Qo.l Hl~ mter;st apparently was -;'pl!rred by McDonnell' s .~.£1s~~~(;1' ~...J1I.Qmsa~ on inte - .r~-y(JJ I~r ' 
a~UUS I launch and entry systems consisting of 1-1/2 stage concepts in which high cost 1/ ~ 
6f. fOi'e.. it ms are integrated into a reusable "core" vehicle and low cost items are staged and ~ ~ 
t.tt.~c.... e . ended. , Mr":._I?!l~ Schny:r (Lord's office) is setting up the symposium. Presentations \ lk 
'iWJ.. ,(4 minutes each) are planned by six contractors. Presentations will be attended by (,'ke-Ie 
.$'V ul-ti. N SA and the Department of Defense personnel. _~res.ently, no Governm~t presenta - oS fU- ~st-
~ ~ _ ti I ns are planned; however, it seems advisable to establish our position on this subject, JXl1Iesa1s . 
r"'-~ P sentations are not limited to 1-1/2 stage concepts. Groundrules from Lord include: ij 

~n\tlli""" . . " ~ 
I' L". 10 cost lOgistics, minimum number of stages (procurement, operation, etc.), maxi-

h.Ctlr mu reusability, and aircraft -type operation (on -board c/o, horizontal landing). Among 
itt-Of invite m nies are: McDonnell-Douglas, Lockheed, General Dynamics/Convair, NAA 
LJ/~ Space Division, - hrop, and Martin/Denver. We will keep you informed as the 
(~UtM/~'" session evolves and as we better partiClpa and formulation thoughts. 
lMe.J C~ If -r" U ~ 
~c.-hOl\tI~r "'1 e.. ~44lc.,)orl\J itt eFreJ- rn....... ,,~. , 
ANt.,.. {,(.. j;.'F; r OJ ~ 

Ed Buckbee
Translation
Harry Gorman Another reason may be Mr. Webb's renewed statements against too much in-house work on major systems. Please give me your appraisal and let us thoroughly discuss all aspects of this before we make the suggested firm commitment. Also, what commitment can we honestly make after the RIF, particularly its effect on Test Lab? B

Ed Buckbee
Translation
F.W. Here we go again with these weekend symposia! B

Ed Buckbee
Translation
I'd like to see these proposals. B
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RIP IMPACT - The impact of the RIF upon Executive Staff has been greater 
""- . .,-- -,-.-.,-~ ... ~.~ .... , .... - ... ~,-.... ",.--..... -.. - .... - .. " ... ........ , .. ", .. . 

than we had anticipaIe-a :-lt nas directly affected four of our promising " -
vi' ,.. .. ..,....... . . " • _........ • . . . .... ., ........... _ 

junior engineers and has caused two other engineers ~o resign. This ~ 
..... loss' i s 'concentrated with the Progr;;';-" Plann~nq 'and R~s;u;ces- O,ffi.ce. 

This. group_ has been responsible ' for much of our effort relating to J 
Budget Sub~~on~ .. Tas~ W9,J:,Js_.f~Js_~ge~, ~-.M.JinP0.Y.!~.r!_9!!d.9jJ1~ _ ~.a",-
prog~a.m p~nning and r,~.sour~~~'H~.ct1v~~.les!. Ot .§eye.D. people (five I ~ ~/CL 

" engineers) assigned to this group onl.J;:; one will remain. c.......h tee 1 

--_. . -~--. - -, -,~~ .. ~~.. f1!.r;tss, d "'- Ll. 
MSFC TDY SUPPORT TO KSC - The first contingent of MSFC people to fw 
serve as Special Assistants to KSCrD{v!sion Chiefs will visit the Cape F~ 
next wee~ to work out an agreement on the~~e:. of'the work at KSC . fl. " ... 
which creates the need for MSFC TDY support, and the total number, ~\£.X-

I'>,~ype, and grade levels of additional people deemed necessary which, ~ 
might be provided by Marshall. Separate agreements will be negotiated 

....... with ,each LVO Division Chief. This procedure is the result of agreement_ 
with Dr. Gruene and has the support of Petrone and Van Staden. After the 

- KS·C-;equ'irement's ·are"'determined in this manner ;-~e-will ' then proceed to 
provide support wherever possible. V 

Ed Buckbee
Translation
Harry Gorman I guess we'll have to reassign a few people here. B
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S -II-4 Testing - LOX tank inspe tion and rework have been accotnplished, and 
tank has been closed out. Power was applied to stage on 12/7/67, three days 
behind schedule. Tanking te st is impacted by this delay and is now expected 
to start by 1/11 / 6-8 ~ Additional modification requirements and lack of finn 
hardware delivery dates may cause an additional impact. V 
S-Il-3 Modification a.nd Inspection -.§.!:_~_g~, .. .Y'f~ .~ .. reinsta.lled in the Vertical 
Checkout Building on l2/7/6I. Late delivery of redesigned pre-valve and 

.... LH2 feed line is delaying the completion of modifications. .Q~te .!~.E shipment 
to KSC has now been changed from 12/23/67 to 12/22/67, but this new ship . --- - ----.. - .. 
date may be impacted by as much as three or fC?ur days. V 

S-IC -D Stage - Start of fuel flow drain te st is delayed by la~e mod kit deliverie s 
ap.d open paper work. Current expected date for start of test is 12/14/67. V 
S-IC -6 Stage - No definite schedule has yet been received from the MSFC 
Stage Office for delivery i of stage to MTF.

V 
B-1 Position of S-IC Test Stand - Beneficial occupancy has been accepted ) 
and it is anticipated that punch list- items " and those .modifications required 
for safe stand-by operations will be completed by 3/1/68 . V 
GE Service Contract - At a meeting in NASA Headquarters, attended by MSFC 
and MTF representatives, all NASA Headquarters comments on Amendment 122 
covering the second through fourth quarters of Fiscal Year 1968 were re solved. 
Approval and release of- the amendment is expected, early this week. V -

Damage Claims from Stage Firings - In compliance with the request of NASA 
Headquarters General Counsel, comments were furnished NASA Headquarters 
on the subject of claims for property damage stemming from NASA rocket 
engine tests. V 
Public Affairs - Nine Executive Directors of the American Municipal League 
visited MTF on 12/7/67. Arrangements for the visit were coordinated by 
Mayor Guice of Biloxi, MissiSSippLV 
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LC ~<l";Y ~ 
LOKWY VISIT TO MSFC: Mr. R.~ond~~:~~y _is an ind~~t~!..~~ _desigI} consu1~.a~ 
for ~he hab_it:,~!>iJ.:Jt.y_._aspec.ts 9f , the, Orbital_.~o~k~~ ... £J~ . .! Mr. Lo~ vis ited 

~SC and MDC/Huntington Beach last week. Mr. L~y seemed to be enthused 
wi ~\)_t1)e ... id~a _o£ .aS8:1&t1n,"'o-n ... ~ .. f1r8t_8p~,~i':"B;~'ti9.,~~~He-s-eemed-to .. -.. -
understand the progr~mmatic constraints to proposed major changes. His 
emphasis was on color schemes. He is visiting MOC/St. Louis today ahd 
MSFC December 1'2."7 ------'--
DELTA PDR PLANS: The delta PDR should be a fairly smooth operation; 
planning and dry runs have been completed. A very large number of MSC 
people are attending. The number of MSC people attending each sub-board 
are as follows: (a) Structures and Mechanics Sub-Board - 17 people; (b) 
Instrumentation and Communications Sub-Board - 15 people; (c) Crew Station 
Sub-Board - 21 people; (d) Electrical Sub-Board - 14 people. ~ 

PAYLOAD INTEGRATION CONTRACT: The. Payl~.~~t~~raj:l.£!! .. q_~.!l~IJis:~ ... ~.!Jl!._ 
~~~_n has bee~, .. ~~tended .ft:'~~ ... ?e~:m~e~ .. !_ t~r.o._u.g1:l .. J~n.ua~y,_J. ~.L} .. ~6§., ... _ and · 

we are presently working together with R&DO to establish a scope of work 
for a 35-month. contract covering the first c~.!l~.ier..J 'HOweve'r~~'TC~(roes" n'or 

..... appear· that we will "be abTe- fo-rinailzea:-s'cope of work within the present 
ex_tension.~ ..... ~.~, ... ~ , .... " .. -'-... _ .. " .... ' .. -." ..... .... ",,-.~ 

Since these short extensions take effort away from .. the .scoping of 
the Phase D con~~ac~ and result in -a-~-ine~:ll.~J~.n:t .. m~dEL of_.OP~~.{lti0!1, '~e 
are 10okTiig-atthe possibility of a 6-mon.t.J:.ls..._l~tter._con.tract~ This would 
allow us time to properly scope Phase D and to accomplish some of that 
effort concurrently. ~ 

HEADQUARTERS BASELINE MEETING: AnAAP Baseline Meeting was held on December 
4 and 5. Agreement was reached on a weight control ·and reporting plan on 
AAP-I, 2, and 4. Mathews will hold about half o! our existing margins 
with the remainder a'iiocated to mo'dules as Center control weights. The 
~-rgin o~ MP-:"j' 're;ains ab'out 1300 lbs. negative:";--and controi pro~~dures 
are being withheld pending resolving the negative margin. 

Mathews had Bellcomm present their analysis of using CMG's on the 
GIS for cluster Mntroi---durTng--th·e·' AA:r~ · ... !..=~ __ ~~$s. ~·ori.-!. . The results were -

'Slmftar to th~s'e obtafnea'when"we--recommended an Auxiliary Attitude 
Control System instead of CMG's for the GIS application except for the 
consideration ofins~rting AAP-5 as .a 56-day bio-med miss.ion .b .etween _ 

_ AAE..._1= .. Land _AAP __ 3~~4., We agreed to re-examine our recommendation on this 
basis and inasmuch as Mathews' questions the reliability of a propulsion 
system as opposed to a CMG system for this type of application. No 
~~~~ma~=-.on ~2!:.~~~~hod of j~J:.t;.;l~t9!1in~.,.E.!t.=~.~/N~...: V _ . 

Ed Buckbee
Translation
L.B. Very famous and [I guess] very expensive man! B
[re Mr. Raymond Loewy, industrial design consultant for habitability of Workshop]
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GENERAL Two significant conferences are planned for this week with HQ 
personnel: (1) Doug Lord briefing on J -2 S - Mr. Doug Lord, who will be here 
as a part of the HQ Task Review Team, has expressed an interest in a briefing 
on the J-2 S. In conjunction with the P&VE Lab, we are tentatively planning this 
briefing on Thursday or Friday evening. (2) Dr. Dorman/Del Tischler review 
of Production Support and briefing on J -2 S - As a result of questions raised by 
Mr. Finger relative to Production Support and/ or Sustaining Engineering, 
D:r. I?'orman has been asked to make an iti-depth review of the methodology used 
for selecting the level of produCtion support and how this level re'late"s 'to other ' 

............... - ... . ' ~, ... "'----... 
,- fa_c~ts of the program, such as production rates. o,f specific interest is a , 
differentiation between: (a) sustain'ing engineeri~g (so called) in support of 
production, (b) research and development, (c) product improvement, and 
(d) other related work. In addition, Dr. Dorman and Mr. Tischler will be 
~briefed on the J - 2 S engi;~ work-being done under SR T and its,_relat.i~n~~~Jt--·· 

;::t<L9.J:l:.J;-:-:--9,yeraII program. - Dr.~Dornian willgo from' her'e 'to Rocketdyne to get 
their vie';-s 'on Productf~:m Support. (Incidentally, I understand that the review 
of engines is only "round one" and that a similar look will be taken at our 
vehicle programs.) V ' 

F - I ENGINE The fourth of nine scheduled production configuration thrust 
chamber injectors was bomb tested on 11/27 under the stability sampling 
program. The injector ~~~pe~ "i~ ~8 .I?il~iseconds, which is well within the 
Model Specification of 45 milliseconds. V - -,-

J-2 ENGINE Five successful tests were conducted at AEDC on 12/7 in 
~pport .,of the S-ll 'stag"e h~~ct~;;~,echanics probiezP:- N~ a.n~~'al'ie6 "we~'e 

noted in engine performance for these tests. V 
, ' 

H-l ENGINE Reference T ElE Notes of 11/27/67 concerning stability testing 
of H-l engines on S-IB-211. Rocketdyne has <:..Qncurred in these tests. However, 
CCSD has questioned Ro'cketdyn-e-j"s eval-datiori ',6f tile thrust oscillations resulting 

1'rorn- flie bomb induced instability. Test 's ar'e b'eing conducted at MSFC and 
Neosho to further evaluate the impact of the instability tests on the stage. It 
i 's anticipated that 'CCSD w.ill 'agree ,to the 'stabilit,Y test program if the ' projected 
loads are within stage design limits. V 



NOTES 121J,J/67 CONSTAN 

Negative rep'ort. 



NOTES - lZ/11/67 - EVANS 

NASA SAFETY MANUAL 

Headquarters, MSF, held a meeting on December 5, 1967 to discuss the 
preparation of a NASA Safety Manual which will cover Public, Industrial 
and System ~afety. An outline for the Manual was discussed. Mr. Huth 
(the MSFC point of contact) attended frotp MSFC. 



NOTES 12/11/67 FELLOWS 

Neutral Buoyancy ~quip!!l?~nt: ~!!._9p_~rational B-~adiness ~nspection~ 
(ORI) Committee for the Neutral Buoyancy Te.t Equipment. (NBTE) 

""'.. .... - -' \ .. - - ' .... 
~was , est~blished · onDecel'Jlbe.r 4 by MSFC Circular. ' Membership of 

that Committee is comprised of representatives from ME Laboratory. 
Safety Office, Medical Center, Facilities and Design Office, P8cVE 
Laboratory, and Operations Management Office. The Committee · will 
conduct, for the Center, an objective appraisal of the safety and 
operational procedure$, as well as the equipment$ themselves. That 
appraisal is in addition to the careful continuing review by all operating 
and staff ele~ents involved with construction and other aspects of 
readying the NBTE for service. In addition to the Marshall people 
directly involved with the inspection, the Committee is authorized a.nd 
encouraged to obtain the advice of consultants from within the Center, 
and from other locations such as MSC, the U. S. Naval Air Station, 
Miramar, California, and the U. S. Naval Deep Sea Diving School. 
Washington. This approach to .Operational,. Re~diness Inspecti~n 

employs the same te chnique 8 us~d by MSC in their reviews "of 
po enfia11y-haza~dou'8 operations ' or"'tests; We also plan to avail 

ourselves of the offer of assistance by Dr. Gilruth in his November Zl 
letter to you and will welcome the advice and counsel of the MSC 
representatives. 'V' '. . 

" 



NOTES 12/11/67 GEISSLER 
1. ' Advanced Workshop: The following thoughts msy help to clarify some 
of the questions raised during the interesting discussion on the advanced 
workshop on December 8. 1967. 

a. In order to arrive at an optimum design, comparison between 
various approaches is necessary. The case for a completely new designed 
space station has been presented fairly often and an extensive presenta­
tion of a "dry" Saturn V launched workshop was made by ASO. In order to 
give an alternate solution for an analysis of the relative advantages 
and disadvantages, a very brief description of a potential "wet" spent­
stage, Saturn V launch was given. 

b. The only valid (technical) Justification for a "wet" Saturn V ' 
..,.Y.0_rkshop appears to be the ~..!Ief~~E!.!3_s (if thez;e is anl ) for, the extri --;" 
pay~.o~d_ o_f.. tge. 3-stage over 2-stage vehi6le.V ror a typical, 260 n.m. 
ari1tude, 50 inclination orbit, the 2-stage~ PSY1oad is approximately 
;1.86 K 1bs, against 246 K lbs for the 3-stages. Using rough estimates 
and approximations'~'· tlie' ~2-stage, "dry" workshop vehicle can carry a 
"dry" OWS, power supplies, CSM, life support for 3 meri/3 months, and e - .... _. 4_ - "'o..,......~ 

three major experiments. 
The additional 50 K Ibs, for the 3-stager, wet workshop (60 K payload 
increase minus 10 K for propulsion system), can be used for growth 
beyond this minimum, e.g. 

Dry volume (strap-on tanks, with access hatches) 6 K 

~ 
Extra shielding and modifications ' 10 K 
Artificial "g" devices and modifications 10 K 
Life support for 3 men, 6 months 24 K 

~ ~ If desired, the basic configuration could look identical to the Apollo, 
.. - J . or to the "dri' workshop, and the added strap-on volume, etc. could be )rise }lr"~ J/~ considered, as "open-ended" growth potential. However, one has to 
p~t' ~i realize that the basic wet or dry Versions lack flexibility, especially 
L<!"")lh~;~ ~~ the capability of simultaneously operating several "sub-satelites" with 
~~ ~~ different experiments, in free or tethered flight. A successful launch 
~t~, ... k /J of one, or possibly two, wet S-IB workshops will hopefully remove the 
~~ open questions concerning use of a spent stage. Some extra workload 

:::1 iSr."'y.lt:t. for the astronauts will probably remain; however, it has to be done only 
lt~t~t..CI-~ once for the full lifetime of the station and will be more than compensated 
~ I the potential increase in orbital stay-time • 

.- Ii ' Effect of RIF Action: We have 19 people affected_ by_, the RIF, 12 
rvtl',J M1 changing jobs and .. ~~ven being separated: .' or" c'ourse, the loss of MY-of 
~ ke? -ese -people will impact ' ·our capabilities. However, several of the losses 

Pfe.. ,.~\"JA.fI t( a e ~xtrem~-£l'itica1. _ We are losing our best Electronic Technician at 
~'-. t e 1rrnd Tunnel and one of our two civil service wind tunnel model designers. 
~!,kt~ ,~ I addition, we are losing Mr. Richard Schmidt. GS-14, Mechanical Engineer, 

/K p'lv. f om our Aerophysics Division. Although Mr. Schmidt has ten years experience, 
. ~ ' h became career-conditional within the last year. In addition to the 
~ ove losses, we are losing four additional people this month, probablY 

caused indi~~c:.:~ by the RIP'?'!YO-o t'''tfie 'se ' are ' G&-13' s and one is a GS-14. V' 

Ed Buckbee
Translation
E.G. MSC puts particular emphasis on the basic advantage of any dry Workshop that everything can be preinstalled and checked out in situ. B



NOTES 12-11-67 GRAU .1S 12_-//.1' 
1. INSTRUMENT UNIT 502: Flight Control Ccmputer SIN 506 experienced 
ah~ railu~tR'SC-dn -12:'5:"67 • - '!he failure -riXxIe was no S ... 1C 
outputs. Failure "cause is not yet knCMn, The canputer nas ooen 
Ntl.imeo to E.C.1. at St. Petersburg, Florida, for failure analysis 
and subsequent disposition_ Personnel from this Laboratory will be 
dispatched to E. C. I. to moni tOl" ~pail" and xwteat. ~ 

2. TEST REOOcr10N S'ruD1ES: We have cQ!T11?leted assessment of the North 
Ame-rican

R JG5xwell andBoeing proPOsals coflCeming -re ... ·evaluation of 
the ~nt_ tes~ p~grams ~ Generally. both :ero~sa!sw.i_~1QY!lsI 

1:0 be undesirable ~ We -orfered al terna!e_ Pt'9PO~a s, which would 
satisfy- progranrrequirerrents, . !O , ~e 8-11 .Program Office on ~cember Sf 
and to the S-1C Program Office on December 6 t 1967. rron all indi-
cations, . our proposal was favorably received by the; S-11 Stage Manager. 
MIT representatives offered considerable OPp06i~ia1 to ,air p~~,c!1 -

i on the ' S-1C stage', and the Stage Manager has the proposal under further 
400nsidera~ion.~ 

3. APOLLO COtt1ANO AND SERVICE MOOOLES= La.boratory personnel visited 
'thelTOFtfi :Aiii!riCan ROckWen--;-~iy, faCility' for the purpose of ~ 
evaluating Apollo Program spacecraft electrical cabling and wiring 

installation. COnmand 'and Service Module SIN 104 was inspected 'to 
'ttfe-e'Xteht-possible witho\'t disrupting manufacturing operations" 
The crew canpartnKmt main cable assembly for CM SIN 106 currently 
being roodified in ~he manUfacturing area was also inspected.. Several 
discrepancies and unsatisfactory conditions involving ,both worlonanship _ 

-and design were found~ However~ the major concern of the team centered 
on the inadequate s~ill4tlce oLam~aqt:oi'~ ' n~~Q!.~JU!.'c1ll~ aq'P.-t..tina­
.2BLt\1tians ..... &_~ve~n:.t.~rt?QtlneJ~ Resident Government personnel 
are prirrarily depending,..on detec.ti..Qa of discrepancies and unsatis­
fac~ory condit[ims :r the .tPlai a!~~lx and t~!t ·6~r;~~~~~a. 

Adetailed report 0 the team findings t sUbsequent evaluat~cn ana 
recorrmendations were provided to the Deputy Laboratory Director, who 
is on TOY .in support of Apollo Carmand and Service Module efforts f 
for further action. V 

4. S-1I BATI'ERIES: Representatives of this LaboratoIY, together with 
Otne~~ representatives, visited Eagle Picher on November 30, 1967, 
in regard to current design and quail ty cootrol status of S-11 
batteries. NAR Spa~ Divisi011 ~. JI.l'~ld~ _~_~~~sive survey covering 

___ production. quali ty 11 manufacturing, testing. and design # Eagle Picher 
-.has agreed to incorporate-, or has " incorporated, '-many of N~ .Space 

Division's suggested changes to improve the qualitY -and reliabi:(ity 
-or-the-S-Irbatteries for AS-S02 and subsequent, We will discuss 

with NAR Space Division the delta between their survey and the survey 
conducted by this Laboratory to arrive at the final quality and 
reliabili ty improvement programv 



NOTES 12/11/67 HAEUSSER~IANN 12. 
I "~/~/~~ 

ATM "D'> ~Iectings were held at MSFC ~ith JPL representatives to discuss the ' 
l.alitornia Institute of Technology (CIT) photoheliorneter. Roland Chase, OSSA. ' 
stated that incorporation of this telescope should be studied on the basis of no , 
~p~~~ ,to th"e pre'seni -. ATB""-design,. " Accordingly. the- crlterla- f'u'rnisned o~PL----:' :, 

, were as follows: 

.. n. Limit exporimont envelop to fit one specific_ ~u.adr~nt. ' Weight !,ot . to ; 
',' exceed 70U pounds inc'Iuding any ndditional aUast for C.g. balance of th. 

can1ster. ~Iaximuin length of experiment 123 inches. ' 

.. 
I , 

----'-- . 
, 

I 
I 

j 
b. Provide a s..Qll.cU"jlJ:_e. cooling system to radiate to the canister wall . 

-, temperature of 50°F. Trade-Qff'on a 70°F' wall. 
'j 

c. Total average ower .np,; ' ~o exceed 150 watts •• 

d. A-.£ne foot by two feet notch in the spar _would_be al~o~!3d_ ,to fit all three 
cameras in a one quadr~lt arrangement. 

JPL will subsequently advise whether or not they can redesign their instrument 
\'1ithin the above cri teria. V 
2. ATM Rack. We previously advised of a ~i~~ra.:~i~l! .p'f _ a rack ,redesign. The 
major trade .. off consideration was to .. a_c~~e_ve some weight savings versus changing 
the existing tooling and schedule impact. The . conclusion was to_stay with ,the 

.. ,prescnt design and add another ring at the sol ar" end to accommodate a re locat ion­
" of the solar hinge point 19.75 inches tow~rd the solar end. P&VE will reduce the 

weight 'on the existing desfgn to offset the weight increase of the added ring. V 

3. SeIJ;.cntuntor. A visit to ME with P&VE personnel was made 'last week to assess 
the deslgn status and its potential application for ATM. We will locate the 

.,source for the initial funds required '($30,000) 'to establish a more detailed design. 
The present model is at the breadboard level of design. ~ 

! 
I 

! 
), 
, 

I ' 

---------------------------
4. Review Activity for St rat~cope II. By carrying out the ..!!!..c!mal ... v~cuuJJ.l cycling : 
test \'11th the modif1ed. comp1etely assembled and operative Stratoscope II, , ~ mal- " ~ i 

f u-nction was discovered which would have resulted in a total failure of the ; 
'rlc'it (6thU~~h,~,: Finding":, i'\rniaITex"'UfctinaT""'i"iiS'il a lon-mat'Crial , usC-trior pipes ' 
.... Ccryogc'nIc cooling). expanded under vacuum condi t'ions. Due to this expansion, .J:he 

azimuth ' motion of the telescope was blocked and a cqDnector for the onboard TV 
--:System was dislodged. The Review Committee. chaired by Mr. Boehm. issued a man-
-.A.a.~.CQJ!1m.cJ:lJtati9n. for this test. Since the forthcoming flight is of de~isive 

importance for the judgmcn'i -cin the continuation of the Stratoscope II program. the 
, incorporation of the costly space chamber test has paid off with this finding.~~e 
cost- for one flight of Stratoscope II is approximately one million dollars: : .. __ .... ,," .. _-_ ... _, 'V" -~-

~ ... . - ..... .. .. " " '\ .:.r d, .': " •• ;: ",,~ ,. " ' ,..;. '; • • :. • • ". 

;1 .. I I 



NOTES 12/11/67 HEIMBURG 

$- 1 I STRUCTURAL TEST PROGRAM 
The facility construction is progressing on schedule. The S-II 
(V7- 21) stage arrived at MSFC on December 5,- 1967; "and' was 
transported to R-ME on December 6, 1967.~ 

$-18 
Test SA-48 on vehicle .S-IB-l1 has been scheduled for December 19. 
Special instrumentation for SA-48 and subsequent tests is being 
ins tal 1 ed . y-

Ml-3 DAMPER ARM 
The last piece of equipment to complete the ML-3 Damper Arm assembly 
was received from M.E. Laboratory on Friday, December 8, 1967. We 
~i.1l try to complete the test program by .christma~ . .All the Tes t ...• 

, En~~~r~e~p • .::!l:ns~d_w.,.L~~,~t~l~~~qu i .p-~nt have .res~ and wi n- k. J..j .. 
eave befo r..,,--~ he ,e(Jlf of the e,ill:.;..y • . z:: :.; h;/- tr ~ IF ~ 

~ 

Ed Buckbee
Translation
K.H. not hit by RIF? B



, NOTES 12-11-67 HOELZER 

1. THIRD GENERATION COMPUTER: Phase B installation has been 
completed. The lXO (1 Central Processor, no Input-Output Con­
trollers) configuration is operating ,around-the-clock under 
UNIVAC's EXEC II System.--The ' lXl (1 Central Processor, 1 
Input-Output Controller) is operating' around-the-clock in a 
testing, debugging atmosphere undev the EXEC VIII System 
to be made availa~le in an operational form February 1, 
1968 (Phase I).V 

In the EXEC VIII area many fundamental bugs exist at this 
~ point in time~ but the rate of correction is also ' very high, 

enough to predict solid batch processing capability for 
Phase I. The compilers have improved steadily since the 
beginning of Phase A to the point that FORTRAN is one level 
behind the comparable compiler under the EXEC II and COBOL 
is about two levels behind. Demand processing is the most 
solid area of EXEC VIII with only a very few unique and rare 
ways to cause it to fail.~ 

2. PRESENTATION ON MIT's ON-LINE SIMULATION SYSTEM ENPORT: 

A presentation was given on the simulation system ENPORT of 
the Massachusetts Institute of Technology by its designer 
Dr. R. C. Rosenberg. This system operates successfully on 
MIT's time-sharing computer (Project MAC). Qr. , Rosenberg 
demonstrated that a pr.actical engineer can converse easily ... 
with a digital computer for simulating physical systems if 

:-tne ' engineer can use a simple 'engineering-oriented language V · 
and can access a large memory containing many preconceived '. 
complex models directly via graphical display or typewriter. 
MIT's experience is of particular interest since Computation 
Laboratory, in cooperation with Quality ' Laboratory, is develop­
ing a program system for the simulation of large physical 
systems on the UNIVAC 1108 computer. ~T.his system will make . 
costly mathematical models of any physic~+ system widely avail= 

: able by using a central data bank so that the simulation can 
serve design engineers for analysis, checkout engineers for 
design evaluation and test engineers for fast failure analysis. ~ 

3. ATM MOCKUP: The first phase of the tiuman factors evalua-
"..-.. _ · ..... w--. ... ~ ~ ". .. ...... _ 

tion of manual control of the ATM cluster utilizing the ' con-
1:"rOf-moment gyros will -begin December 11." The ATM mockup - /' 
jlrl-fhe ' Simulation 'Branch is an integral- 'part of this evaluation. ~ 
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NOTE,S 12/11/67 JOHNSON 

Goddard Space Flight Center Research Review: Dr. Decher (ASTR), 
Messrs. Heller (SSL), Carter (ASO), and Miles (EO) attended the 
-.?-nnual GSFC ReseC\'rch Review. The ~wo_~?-y,s ."o£ presentations are 
generally just sufficient time to give brief highlights of the progress 
of the pas t-year in the di's cipline areas· c 'overed. The major value of 
the review appears to be the-£pp',~!~_1.!nity which it affords for iI2~o_duction 

"of personnel from other ele~ents of the Agency .... to the GSFC progr~ains ' 
and responsible researchers. ' , .. --.. _-"--..,. 

Aside from the purely technical reviews, Dr. Clark introduced two 
,subjects of concern to 'the Agency into his ""op~ni'ng-;;~arks. , The 
firs t was a concern about the ~v:i.labilUx. ... o~t f?ll.J!!£.C~!J:!.~,.,C,en~ers to 
~r~" use~ largely' at ~e!lter .. di,;:g: :reti,C?~ ~!.~!?-~}!,~ .... $"~.J~n,~J~J:;~e.adq~r..t~~t~ 

... _<;.~or~~n~. ti0.r: , i~ ... t!?-~ P~.?-:,s,~~t. ~! i;"~qu~.,!l.~~r, J~~~~irp..in.a;.Y~ ,,. !:r,~Clue:t?-!~y_ ~hortl 

.... !es e,a.r ch , !~~~~ of t~~,,,:' .. s.~.~d~,,,i~~'}~.~~iga.t!;,<;>.e,,t~J?:' .. A s R!C?J~~~ funds , 
diminish, Center resources for this type wo:rI{: ' become more limited. 
The~-efo~e, fewer ideas (leading to' new worthwhile projects) ' can be 
ur_~ued ,. ,Thes'econd', was 'concern that the Jnf<?rma~ Center-to-Ceri'~er 

coordination. may not be sufficient to yield maximum return on the 
_!o.tal ~agency research dollar by assuring only conscio'us and planned~ 

duplication of effort. Those are ~b~m&L ~ .. 9.L~.c,?~..,~rp.p.or!~!!S,t;; to 
MSFC also as the resources available for R&D continue to decline. 

1... .... ~- &.:. ... ~~ ...... 14" "_~~""" """" '!"-"".".""'" ;4=+ : UeshA.... _ .. , w 4« A» ; ..... 

Ed Buckbee
Translation
B.J. I couldn't agree more with all this. But Hq. is absolutely unwilling to listen in the present reduction of expenditure climate. B



NOTES 12-11-67 KUERS 

1. S-II Structural Test Tank "A" Stnicture: The s-.n portion of this 
structure has been received last week on December 6 instead of . 
December 4 as scheduled. The handling and transfer operation to the 
support fixture 1n our tower building was complicated by the requirement 
of installation of 20 ft. long Vent Line in the S-II Lox Container, For 
this operation the pit in the building was not of sufficient depth. Also 
the Lox Container was pressurized with N2 so that extensive purging 
was necessary before a man could enter tlHs container. It is not known 
why NAR did not install these lines at Seal Beach. The operation was . .. '" - -- _ ..... 
completed last Thursday in a completely safe manner. We have' to 
complete the welding of the S-II and S-IC halves before Christmas, in 
order to meet the schedule: This will require 2 shift work. and much 
overtime. V' 

2. BP-30, Boiler Plate Payload Modification for AS-503: This modification 
work is on schedule. The water containers for the S. M. will be ready 
for hydrostatic test beginning of this week. V 
3. Damper Arm System: The Damper Arm System ML-3 has been delivered 
to Test Laboratory. ML-1 which is mounted on LUT-l and had been used 
for the launching of AS-SOl has been assigned to AS-503. According to 
agreements with Boeing and KSC we have to perform the upgrading and 
retrofit of this unit. P&VE is preparing the necessary design changes/' 
incorporating improvements as a result of the experience with 501, V 
4. Neutral Buoyancy Activitie.s; A problem was encountered last week 1n 
the operation because certain mock-up components, made of nylon, made 

. the waJ:er in the tank opaque_ in color-: -:--The w ter had to be drafned~ the 
components r emove-d --;--and the tank 1:0- be filled with fresh water. The 
manufacture of mock-up or trainers for our neutral buoyancy equipment and 
also for MSC represents a substa~tial ~orkload for our shops. V : 

5. Ma nufacturing Technology Presentation by Boeing, Michoud: Mr. C. 
Harris who is now in charge of manufacturing at Michoud (Bud Coenen is 
moving to KSC) gave a presentation last week to our personnel on some 
manufacturing innovations for such simple operations as drilling holes and 

;-- . _.. _ .. --' ~-

cutting high strength material with a po~~...r _!?~~. _ These innovations, . 
however, are readily being utilized nationwide ,by many industries and 

_ will save many millions ot"dollars e'very year" ~he presentatiojrw111 be. 
repeated on December 13 1n BuUding 4200, to Mr. Wiggins.V ; , 



NOTES 12-11-67 LUCAS 

1. SPRAY FOAM INSULATION: Reference Notes 11-20-67 Lucas: ~~e hav~ 
available ~ a c,£.mpl~t_e se\; _ of_ the cu;-rent S-II purged insulation which 

w e ca"ll- use,ciI the ~pray fo_am insulation concept- /!ru1not be utilized on 
S-II-8.~owever, some modifications would be required in the application 

-of1the- purged insulation to S-II-8 since normally that insu1ation _i~ 
apylied to cylinder quarter panels ~~:~}o ' any ~~?&. We can 
accommodate these modifications but there will be some schedule impact 
i f it becomes necessary to pursue this approach. Recent developments 
~~. t!l~ ___ sP.EE_,_~oam program add to our confidence _~h'at tJ:lYs'pray -foam -=-
conc~~ __ ~f insulation wi11 be acc.eptab1e for S-II-8.V1Clthough North 
~ican RockwelnNARY -ha-;'--n~t~col!!P-le'tery'-reso' fvedthe problem of a 
seal coating for the foam, recentres~lts have bee~ favorable. Personnel 
from our Materials Division'"11aVe- l:ieen at NAN: -to pr ovide guidance in the 
coating deve10pment.~ 
2. CRITI QUE OF MSC PROPOSED AAP APPROACH: Critique data developed on 
all major aspects of the EE2l2.os ~d_ approach show a veryaTffic.ult design 
problem as proposed, e~periment accommodation deficiencies, major--weignt/ 

- perforriiance '-'feasfbility quest i ons, -a-nd the appricaoility" of most "Warning 
~F1ag Items'.,' raised by MSC wit_h respect to the orbital workshop. V' -

3. SATURN V CONTROL RELEASE MECHANISM: The AS-SOl flight data were 
finally received on 12-1-67. Evaluation of the data indicates that the 
~"~,g~ __ p_reload_ in,_t_he mechanism~ just p,?:ior to ,engine ign! ,tiol'!... was 
7.2 kips and increased to 57.7 kips due to engine ignition. At launch 
holddown a:~m ' r'eiea~e or -lih=off,- the- prefoad increased - tO' 61.5 kips. 
(The data recording system was not capable of recording loads in excess 
of 61.5 kips.) The data also indicate that first motion or lift-off 
y as initiated between T-O.40 and T-O.sO seconds. The mechanisms finished 
operat i ng a t approximately T+O.70 's econds; - Tne~e results corroborated 
that ,the mechanisms operated satisfactori1y.~ 
4. S-II-s02 LOX LOADING: The KSC proposea facility modifications to 
provide ,fast f ,illing for AS-s02-'ar -eunacceptabl! ..!:.£ _us~. !-iquid -slugging 
could still occur in the lox sump area during initial chil1down and 

'-.. .,. -.~ 

initiation of fast fill. Additional modifications are required, which 
apparently cannot be inco;por~ted prIor to AS-s02 -1~~nch : We ' have~ 
r ecommended for AS-s02 the slow fill mode as used for AS-SOl. V 

"'s'. - S-II-50l Ul.LAGE MOTOR--'FAIRINGS:-Two-::nEta.rlyC-Orilpr~-re ancr~ 
fragmented ullage motor fairings were recovered from the Atlantic 

- Ocean following the As: sOl- iaunch. The fragmented fairing shows 
evidence of burning, but tests reveal that - short-time exposure -to 
(moderat e c empera'tures are sufficient to duplicatE:;- the surf~ce_ 
ch-aracteristics. The film from the onboard separation camera revealed 
that as the aft'" interstage separated it tumbled through the J-2 engine_ 

''".. ex~ays!._ I:lum;-;-~t~_at .. three of , t_h-e--~liage--moior fai,r~ngs (numbers 1..) 2, 
and 3) were -'SUrned; furthermore, the films- show that, after separation~ 

: th~ number' 2' ullage motor fairing b70k p i~ about t~ -sam;-size an~> 
manner as the recovered fragments • . - .. .'" 



...... .,. 

NOTES 1l/11/67 RICHARD 

No submission today. 
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~l NOTES 12/11/67 RUDOLPh--' 

1. S-II Fracture Mechanics: 

• Reference teletype to Gen. Phillips, Subject: S-II Fracture 
Mechanics, dated 6 Dec 67 (copy attached) V 

• A meeting was heM with Gen. Phillips on Friday, 8 Dec 67, t o 
review the Boeing Washi'ngton TIE analysis of S-II Fraoture 
Mechanics. ~ill.1!l1Lreaffirmed his decision of l7 Oct 67, 
~~_ ,_ ,~~ flX~~ :- ,II :- ?as i.~L r~d~~!. ~~e L~2_Ja.n~ .. pr~.~_s_~!e _oE .. §-II-l.. 

... and proceed V>{.ithout anY-.!iIrther p.!.~nning for cryogeni~ proo _ 
__ te . .siing 00 th.Q.s...eJJqg.eJL., He did, however, re/commend that y:@ 

...,..estaqJj.§..D._ .. Gl_priqrity . ~!aJ?. on the following: 

- Pursue AEDC J-2 engine testing to determine the real threshold 
'":"" f~E_pr§.~ l? !:l!~ rec!l!.ctio.n 9t ~h~.J=.2 .. . V '--

- Continue our fracture mechanics as we have it planned with NAR, 
.... . ,1 ... - '-' " •• ,...., 

however, insure that the findings are presented and analyzed in 
_ an organized ,fashion.. r ,",- .' . .~ 

- Pursue further upper air Wind restrictio.U . .s.tlldy as it concerns ...... -.. ~.- , .... .. .. 
bending ·moments. in the Max Q region. ~ 

"" '. ". ..... . ....~. " 

• We will receive a follow-up teletype from Gen. Phillips today (Mon. I 

11 Dec 67). No date was set for the DCR on the S-IJ-2 and the S-II-3. 
A new date will be coordinated with you and the other DCR Board 
Members. ~ 

2. AS- 502 Launch Redlines : 

3. 

Each of the Saturn V contractors is .r&.Yi.ewing t1)e redline data accum­
lated during CDDT and launch of AS-Sal ·and G.omparing tht"s 'clata-- ---

'-with the }light results. The contractors are to submit their findings and 
recommendations to the Saturn V Program Office by Friday, l5 Dec 67 . 
This information will be submitted to R&DO for review. Jbr QY9Jl .!J!epe 
actions we plan to eliminate I widen or otherwise adjust the J\S-.5.Q.2 

]~~~~:~ V -'-'" .... -_., - . ., . ,... - ., -
Overtime: 

We have just completed an analysis of all overtime worked in the 
1- ~,,_, ___ .~ ... .. _, ... _ ......... p. 4. _ ,, '~ .. ..... to ' P, . ~ ..... ~ •• - -

Saturn V Program Office during the past 12 months . The analysis in-
- dicates that the .saturn ' V ew~l~}!;~~s ~orked over 12, 000 hours of unpai<i, 

overtime Jnot ComE,ensatory Time) '_ This is an equivalent d9_r:t_atio...!l2L 
• over $ 75 ,000 of fre~ time *to the Saturn V Program. Unpaid ove.r.tim.Q .. als.o .. _ 
." ' • .! '" , .-.. ... ~ _ _:.0 .. _~_ ... _ . ~_ ...... ~~ .... " \*,, ' , 

exceeds the paid overtime. ", ~".' ''-'-' -··-·...-· ... -. .... ~--w·· ... ,-,..-,.----·--·r."'~ 

Attachment: (DIR, I-DIR and R-DIR cys only) 

Ed Buckbee
Translation
! B
[This exclamation mark is beside report that Saturn V employees worked over 12,000 hours of unpaid overtime [not Comp Time], that is equivalent to over $75,000 donation of free time to the Sat. V Program. Unpaid OT exceeded paid OT.] NOTES 12-11-67 MAUS



NOTES 12/11/67 SPEER J5 1;j/r 

1. AS-204/LM-1 MISSION RULES REVIEWS: KSC held 'an inter-Center 
review of the AS-204lLM-: 1 ~_a:t,l~cJl Mission Ru~~~ l~st Wednesday. 
MSC held a corresponding Flight Mission' Rules review on F 'riday • 

.... Mission Director Bill Schneider ~ttended both a~d will brie{----
.• • •• • >I ' 

General Phillips on the rules at a later date. These briefings replace 
the Phillips -chaired mis sion rule reviews held on previous mis sions. 
The major MSFC open item is final internal review of the Flight 
Mission Rules, which is late due to the previous AS-501 priopty. 
A meeting with R-P&VE and MDC is scheduled this week. V 

2. APOLLO 4 FLIGHT OPERATIONS POST FLIGHT REVIEW: An 
overall review .of Flight Operations Support of the Apollo 4 mission 
-;-as~heid ' ~t MSC on Dec. 7, 1967. Each agency which participat~d'" 
in the operations (included MSFC) presented a summary of their 
activities, carefully pointing out problems they experienced and what 
corrective action is being taken • ...Q.2.I.!.~.i~_E?~!_i.l!.tL~h~_l1!.ag~H~sl~L<?!" 

, .s~pport there Vf,as a ,~urpris~ng~y s~~~l n~~_er o.~ . p~obleIT?-~ __ ~2:~~~!~!:"~~ 
.M..q.l?.t ,.p.r_o.bl~lns. with the Manned Space Fhght Network (MSFN) were due 
to human errors and, we hope, will not be repeated as the crews 
_b.i£~i~'~ t:5o;'; e~perienced and b,~tter proce<;lures .. are defined:--The 
mobile support (1 Apollo ship and 5 Apollo Rang~ Instrumentation 
Aircraft) operated nearly p~rfectly. ~COMSA T utilizatia.n was successful. 
This will allow MSC to Gompletely "remote the MSFN gn AS-Z04/LM-l - -, 
Real-tim.e tracking !'lUppOl't Wa!3 gbod, but both real-time telethetry ahd 
command did experience some malfunctions. These malfunctions in no 
way hindered the mission and will be resolved by·AS-204/LM-1. No 
major onboard communication system problem was encountered. V ' 



NOTES 12-11-67 Stuhlinger 

1. GSF C PROGRAM REVIEW: Dur ing a program review at GSFC, Jac k Clark, 
Les Meredith and others discussed current astronomy programs with Gerhard 
Heller. GSFC places much emphasis on stellar astronomy, both optical and 
hi gh eneTgy';-'~nd is greatly interested in close cooperation with MSFC in the 'U 

"' J. '!'¥.. !C:)l~,ow~. on Pl"o8r:a~. Th~u:~w~.pi ~i~~ ,~ J,l~ . QL ~t~1.~Ri,! .. 9j."C.,gm~o.:.~ .. :~~n ­
'_:vit~ ~~,r.~~)~I:'RgJ?ro-Y. • ..P.t.Qj~c;;t§.:.fA;You may know, GSFC is presently our'" 

mam source of information for the large-aperture orbiting telescope (LA.9-1) 
system which is part of the ATM Follow-On Study for Jesse Mitchell. V 

2. VISIT B Y MR. STROYD: 1lllL.lit.t:_OU9" GSFC, whom Jesse Mitchell requested 
to represent GSFC in the ASTRA project study, will visit MSFC on December 19. 

~.!-_~.~~ ?..!<?.! ",?r j. ~fi?g~.?~. ~,! ,1y!J. ". A.!M ,~.9nq.~-.On, .9Yf§, and OrS, vyhil,e he .. ~i!.L. 
br ief us on ASTRA and other NASA and also European astronop::1y , projects~ 

e.s ~'T-hi'~" briefing wili b~pr'ep '~red joi~tly by the AAP Office and R&:DO Laboratories.V' 

4. ASTRONOMY MISSION PLANNING BOARD MEETING ,ON 11/30 AND 12/1: 
The .b.~1:~:~nomy Mis sion Planning Board apparently failed to reach any decisioIl., 

r-f>E_tJ?~~,qu~stion-·ofsolar 'vs. ·~.:stellar ast~onomy for,, ~:r~M:..~ .. _,¥ r. Chase indicated 
that Mr. ~~cJl~ll,,_~ill, S,~rtainly take no position on this ,yery delicate matter, 
since an{'position which he might take would result in criticism from certairi" 
strong groups in the scientific community. The dry workshop has the capacity 

.. tq~ ~t(Lboth_~,~~e~r and stC::.llar ,,:,-stronom~ si,~;i~~~';~~iL~~~~~!~,~~ i.~~~ ',~S.?A '" 
of the either / or situa,tion. which presently confronts them. This is a strong -" .... ~ . , ,, ,-' ,~ .. - . '. ." ... , .... ~ ..... -... 
argument why the dry worksl:op should be designed to accommodate stellar 

""a's we'll as 'solar astronomy. V . ",~ .. - , ." 
~ .. ,............. ," , . '" ~ 

5. SOLAR CONSTANT EXPERIMENT: The total-energy meter for a precision 
determin~tion of the solar constant from orbit is almost completed. A proposal 
for a first flight experiment on the Convair 990 aircraft based at Ames Research 
Center is being prepared. The next flight is tentatively scheduled for ' late April 1968. 
Present plans are to use the ... !?-~Hom,eter in an ev~cuated, liquid nitrogen cooled , 
chamber attached directly to the aJrcr.~ft wtndow fo~" a study of variations in 

~"" • ~.... • . ' ••• 1 ... , - . 

solar i'adlant flux as a function of altitude, solar elevation, and inherent solar 
activity. ME Laboratory is being requested to do the container design and 
fabr ication. r 

Ed Buckbee
Translation
E.S. There goes AAP 1a! B



NOTES 12/11/67 TEIR 

SA-204/ LM-l: Checkout is presently running approximately two 
days behind schedule. Overall Test #1 (Plugs-in) which was 
scheduled to start on December 9, 'was delayed due to LM problems. 
We understand that the start-time for the test is now schedul d for 

_l ,~OO today. No evaluation 'of the' effect o(this delay on the launch 
date has been made. There are no known launch vehicle problems. 

_ iIbU "' ............... *""'--_~~ ___ .t. ..~" .. ,\..j '\.' .. .. , ......... ~-.. 

The 204 LVDC (flight) and SLCC (Saturn Launch Control Computer) 
final software programs were delivered to K.sC on December 6. 
The delivery was made two days ahead of schedule to honor KSC' s 
request of having the final computer programs available for the 
Overall Tests.y 

SA-204/LM-l FLIGHT READINESS REVIEW REPORT: This 
report has been distributed in preparation for the ~li,g1:!~ Revi~~ . 
to be held on December 18 and 19 in the LIEF Conference Room 

-'io~'~ted 'i~ B~iidi~g-46-63(C~mput;-tion Laboratory). V' 







o Del 8 1967 

NOTE TO: Dr. von Braun, DIR 

SUBJECT: Additional Item for Weekly Notes, 12/18/67 

DR. NEWELL'S COMMITTEE ACTIVITY: I understand from a 
discussion with Ed Cortright last Friday that the Newell group's 
proposed agenda currently anticipates one day at MSFC to review 
the AAP program with emphasis on hardware, engineering activity, 
laboratory activities, etc. In anticipation of an early visit (perhaps 
first week of January), we have taken action to get the Orbital Work­
shop mockup shipped from McDonnell Douglas in December. I will 
keep in touch with this activity. 

Copies to: 
R-DIR, Mr. Weidner 
I-DIR, General 0' Connor 



NOTES 12/18/ b7 BALCH 
/~/I?1f~ 

S-II-4 Testing - Late delivery of stage and GSE modification hardware 
has further delayed start of tanking te st. Target date for start of tanking 
test has now been changed from 1/11/68 to 1/18/68, and static firing is 
now set for 1/27 /68. ~ 

I 
S-II-3 Modification and Inspection - Stage inspection has been completed. 
Removal of stage from the Vertical Checkout Building is expected on 
12/19/67, and shipment to KSC is planned for 12/21/67.t,...-, 

, 

S-IC -D Stage - Testing of the anti-vortex modification was started on 12/ 1~/ 67 
and is expected to, be completed on 12/20/67. after which additional changes 
to the modification are planned. Final te sts after the se change s are expected 
to be completed on 1/2/68, and stage is to be removed from the test stand 
by 1/15/68. v 

S-IC -6 Stage - Stage contractor activities are being planned on the basis of 
a delivery date to MTF of 3/3/68. , No official MTF delivery date has yet 
be'en received fr.om the MSFC Stage Office.V· 

GE Service Contract - Information has been received by telephone from 1vlSFC 
that NASA Headquarte,rs on 12/13/67 approved Amendment 122 covering the 
second through fourth quarters of Fiscal Year 1968. V-

MTF Mail Operations - In re sponse to our reque st. U. S. Post Office 
Department, repre sentatives have visited MTF for the purpose of discussing 
the possibility of establishing aU. S. Postal Facility on site. They are to _____ 
make a detail'ed study of the situation. with input 'to be completed next month.~ 

Hancock County Airport -_~ ,i~s for construction.have been opened. and it 
is understood it will be possible to make an award within availaoI'e funds and 
amount approved by FAA. Contract is' expected to be consummated early next 
month. V ' 

Public Affairs - A film crew working on a £ilrn for the U. S. Inforrnation 
Agency was at MTF on 12/11/67. V 

Departure of GE -MTSD Chief - Mr. W. R. Eaton officially ended his tenure as 
General Manager for GE -MTSD. the servic-;-c~;;t-~a~t~ 'r 'at MTF. '~~. 1.2/11/67. 
He has been succeed~d ?y ,,¥~ .. Paul Sage in an "Acting" capacity. ~ --.... -



NOTES 12/18/67 BELEW 
J?- i J<l g;~ 

ORRITAL WORI<":§EOP DELTA PDR: The Documentation Review portion of the dE>.lta 
PDR was held December ll M l4 with NASA Headquarters, MSC" KSC, McDonnell 
Douglas (MDC») and Mar.tin Marietta (MMC) pers-onnel. attending. There were 
about 115 atte.ndants at each meeting. Eighty-three Revi~w Item Discrep­
unci.e. (Rl:O' 5) genera.ted • . It 'Was generallY Agreed to have been a ve'ty 
'success ful .. l'DR. .Mos t of the RID's 'Were proposals for improvements- ra"i:h.er 
tt1an·~(fiscrepanciE:s. One RID includes a strong proposal from MSC that a 
full scale the.rmal vacuum test be conducted on the S-IVB OWS. The next 
major event for the CMS Project is t.he Crew Station Review (Ast.ronaut 
Walk-Through) po=tion of the OWS PDR scheduled for January 29 chrough 
February 2, 1968. ~ 
OOS ENGINEERING MOCKUP: Preparation of the rns engineering mockup is on 
schedule at MDC and the mockup is scheduled for arrival at MSFC .January 3, 
1968. We are attempting a one week speed-up in case the Newell Committee 
visits MSFC at an early date. Approximately three weeks of work on the 
mockup will be required at MSFC to prepare the mockup for the Crew Station 
Review. V 
CREW BUY-OFF OF DESIGNS: During the delta PDR a discussion ensued with 
Gordon Cooper and Tom McElmurry of MSC concerning the design author~zations 
from thi.s point forward. The c.£~w ._ pos~tion was .. tha.t no design should be. 
authorized for detailing or for production until the crew itself had 

·-lIb·ought-off" . the design by two methods: (1) NgJJ.tra1 buoyancy te~ting; 
"'·'(2)" Zer 'o "g" aircraft testing. The MSFC positlon "was that we ' w'ere ~ot ··· 

ab1"e to wai.t on such results and that-'MSFC understands that this is a ." 
D.:§..k, bas is and. changes wi 11 be made as required. V' 
VISIT OF RAYMOND LOEWY: RaymQndLoewy, the Industrial Designer, and 
three of his associates visite.d MSFC on Tuesday, December 12 . He met 
with Mr. Belew and was gIven a brief introduction to A4..P. After a 
rather thorough briefing on the MDA and asso~iated crew systems, Dr. 
Lucas and others lunched with Mr. Loewy at P&VE, followed by a tour of 
the MDA mockup hardware in Building 4755. Mr. Loewy was supplied with 
drawings and copies of presentation material for study during his 2~ 
mont.h contract. V . 
ATM STATUS REVI£W: An ~TM status review was held at Headquarters on 
December 14. Mr. Mathews was unable to attend. The review consisted 
of programmatic status by Mr. I5e, detailed experiment schedules by Mr. 
Keathley, and technical status by Mr. Horton. Richard Davidson of MSC 
pr€;sented comme.nts concerning probable nonavailability of the U1 2A T/R 
test arti.cle to support ATM vibration testing and stated that cleanliness 
tests in th.eir T/V facility could not be performed until August 1968.V 
ATM EXPERIMENT REVIEWS: An Astronaut Interface Review of the HAO experi­
ment W-'lS cond:.lcted on De(.!ember 12 and 13 at Boulder) Colorado. MSC 
personnel have expressed their satisfaction with the reviews held to 
datE: (includes AS&E and HCO-C on December 5, 6 and 7). The next review . / 
will be of the NRL and HCO A and B experiments to be held in mid January. V 
ATM CONTROL A~~ DlSPhA,.Y MEETINQ: On December 18 and 19, a meeting will 
be held at MSC between MSC, MSFC, GAEC and Martin/Bendix to discuss the 
ATM control and display (1) structural inte.rface with the LM, (2) thermal 
control, and (3) human factors. V' , 



NOTES 12-18-67 BROWN 
\1).1)<lCf(h 

J-2 ENGINE Five successful tests. were conducted at AEDClon 12/14, 
making a total ~(27 tests conducted to date i~ support of the S-II fracture 
mechanics problem. This completes testin"g at the 225K thrust level . . ... 

... ··(soi and 503 con£iguration).~ Testing will qontinue after in,tallation of 
a 230K fuel turbopump and recalibration of the engine at the 230K level 
(5-04 a'nd subs configuration). .Present plans call for. approximately 2q 
tests to be conducted at the 230K thrust leve!J?~~or !c:>'~aking a fincct.­
~decision on changing to a 27 psia fuel pump inlet pres~ure on the S-II stage. 

GENERAL : Total tests and time (including cluster testing and flights) 
accumulated on our Saturn engines as of December 1, 1967 are: 

H-l 
F-l 
J-2 

Seconds Tests 
507,025 6,908 
200,919 2,496 
336, 721 3, 210 ~/ 



NOTES 12/18/67 CONSTAN 
\ ?- \J<l g{ 1) 

·.VISIT OF PRESIDENT JOHNSON 
i 

President Lyndon B. Johnson, hosted by top officials of Louisians 
and the National Aeronautic s and Space Administration, spoke to some 
2.5.000 persons Tuesday, December lZ, in the Manufacturing Building 
of the Michpud Assembly Facility in New Orleans. v'" 

Before the speech, the President toured the facility with Gov. John J. 
McKeithen, Mr. James B . Webb, Dr. von Braun, and Astronauts 
Walter Shirra and Walter Cunningham. Included in the group were 
Mr. R. H. Nelson, General Manager of The Boeing Company Launch 
Systems Branch, and Mr. H. Lowrey, President of Chrysler 
Corporation Space Division. y--

After being introduced by Mr. Webb, the President stated during his 
speech that there was nS turning back in the quest for superiority in 
space and called on the American people to support the United States · 
effort tQ maintain a strong technological position in the world . V -



. . 
NOTES .. 12/18/67 - EVANS 

< \ ').. I r-l q< ! 
Management In~truction for the "Aerospace Safety Advisor'y Panel" . 
This ,Eanel was established under Section 6 of the NASA A'uthorization Act, 
1968, a.nd ~s responsible to Mr . Webb. 

Mr. Webb recently signed the Ma.nagement Instruction, which sets forth 
the authority for a:~nd the duties, procedures, orga'nization, and support 
of the Panel. 

The duties of the Panel are repeated below: 

a. "the duties of the Panel are set forth in Section 6 of the National 
Aeronautics and Space Administration Authorization Act, 1968, 
as follows: 

"The Panel shall review safety studies and operations plans 
referred to it and shall make reports thereon, shall advise 
the Administr ator with respect to the hazards of proposed or 
existing facilities and proposed operations and with respect 
to the adequacy of proposed or existing safety standards, and 
shall perform such other duties as the Administrator may 
request. " 

b. Pursuant to carrying out its statutory duties, the ,~anel will review, 
evaluate, and advi se on all e.!.ements of NASA's safety sY,stem, 

-'inc1udin'g especially the industrial safety, systems -safety, and 
• "'. oJ • 

public safety activities, and the zn,~n,agement of these activities. " 

Also, a broad definition of industrial, system and public safety is 
included. Support for tJ;1e Panel is to be provided by a staff to be comprised 
of full-time NASA emp19yees .V " 

MSFC Safety Board Meeting No . 13 

The Safety Board Meeting was held on ~uesday, December 12, 1967. The 
most significant item of the meeting was the, announcement by Mr. Neubert 

.,of the letter (copy attached) from Dr. Mueller to you about the safety 

...... ~~-ganization, dated December 8, 1967 . .. ··The letter requested that"a:'modified 
~hart " of the MSFC organization which showed the position of the Safety Office 
reporting directly to the Center Director be formally established before 
the end of this month. The Executive Staff is taking action to prepare the 
necessary information. V 



NOTES 12./18/.67 FELLOWS 

J).J J<l. 91;) 
GAO Investigation~ A r.elatively low level .GAO investiga.tIon of possible 
program impact c~used by certain facilities reque~ted in C of f budget 

-s'ubmissions (since', FY 65) not being approve9. as requested, i~ nearing 
·~c_o_mpleti.<?n. The i~vestigation is being conducted at the request of Congress 
and the GAO invesdgato;-s appear to have no. ,axe to grind of their own. They' 
'have had entrance and exit conierences with the Laboratory Directors who 
were visited (P8tVE, Test, Qual) and 'seem to want their report to Congress 
to accurately reflect the Laboratory Directors opinion without slanting one 
way or the other. There do not appear to be any ~urp'rises. ~ " 



• 

NOTES 12/18/67 GEISSLER 
I').II~ C(U~ 

1. AS-503 Miss,ion Planning: Re: your question in Notes 1Z/4/67 
Geissler, "What'..will the manned CSM/LM configuration do: after LM 

'____ I 

_extraction?" E~phasis will be placed on LM systems evaluatio~ and 
.; de-monstration of combined LM/CSM operations. The activities will 
in"c1ude demonstration of intra- and extra-vehicular crew transfer from .-- --,~ -. . ...... _.,,~~_.61'~- """--A 

LM to CSM and investigation of LM solo flight functions. vThe mission 
·dur-;tio;;-~iii be-;p·p;'oxim:ately (O-days.-- A·b~i~f c:hronology of-major ' 

- ev~nts ' is: (a) ~our s£,r'vi~e 2-.t~l?v~l~t~2,ll. ~y,~1e .... l!':.J~ ... EeL~u:_:r:!. while C,::S¥, 
' and LM are docked, (b) LM checkout and extra-vehicUtar. activity (EVA)~ ... __ ._- ". --_.. . --....:.. 

( c) .P.2.<: f e~:Q~ s ~_e nt.E J;" 0 pUJ..sJ.9.,I).)h':.~ ,t~I,l1 .u?~~ »);~~r,Il;". ( d) ~¥._~~.t~ y'.e . _, 
rendezvous, (e) Unmanned Ascent Propulsion System (APS) burn to 

_____ .... _ _ - - ~_-.t::' '''''.: ... _ ... _,_ ,',' ..... -."'... • ..... , .. ~ •• - " ..... ...... _ . , ... .. -'_l' .It ..... 

depletion, (f) CSM active flyby. of. LM, , a;nd (g) Deorbit and entry. , 
. tt::I!I' .... --- .t.-·_.·: .... _ .. _"" ~ .... ~~ .......... .-_... ... .. .... .. ~ . 

2. Apollo-Saturn Prelaunch Detailed Wind Profile Support: ,For several 
.months we have been engaged, through I. O. and KSC, in a, critical 
technical and policy debate with the Air Force at Eastern Test Range, 

-concerning our insistenc'e on the use ',of the FPS-l6 Radar/Jimsphere 
system for 'pre-launch' monitorship of in-flight winds. Just prior to the 
launch of AS-SOl, the Air Force stated that :AFETR range safety had a 

",.mandatory requirement to use the Air Force's developed spherical 
balloon (ROSE). The Jimsphere balloon and sensor is more responsive,. 

/' to the winds due to coiltrolled vortex shedding. In addition, it has a 
~~20% , faster rise rate and is a stronger radar target. , On December 6, 1967, 

representatives of our Aerospace Environment Division presented the 
.. ~echnica1 arguments..for our FPS-l6 Radar/Jimsphere system to AFETR, 
in response to KSC I S request. .KSC supported our position. Col. Montague, 
of AFETR, reported on December 11, 1967, that th~ast~rn Te stRange . 
would support NASA I S requirement for use of the Jimsphere Wind Sensor. V· 

, .. . -
3. AS-SOl Flight Evaluation: Most of the inputs for the FEWG AS-SOl flight 
evaluation report have been received from the contractors. A large percentage 
of this input was received later than anticipated, due primarily to late delivery 
of processed data in many areas. We and the Boeing FEWG technical staff are 
working very hard to make up the lost time. We still hope to meet our 
,sc.hedule of January 15 for report distributio~:- The FEWG h~s scheduled a 
presentation of AS-50l flight results, in Morris- Auditorium from 2 to 4 p. In. 

January 5, for MSFC personnel. V " 

4. , Lunar Targeting Exercise: An exercise is presently underway between 
MSFC and MSC to check out Boeing quick response lunar targeting computer 
programs. The targeting phase was completed,for three launch dates, 
on December 4, within the scheduled three-week period of time, using data 
received from MSC. Guidance presetting cards will be sent to Astrionics 
this week for their check out. ~r- i 



NOTES 12-18-67 GRAU 
l?-\ l<i ~ 

1. AS-S02FLIGHT CONTROL COMPUTER (FCC): It has been determined that 
failure of the AS-502 FCC was due to intermittent failure of a 

' General Electric relay. Failure analysis ~evealed a weld splash 
"_particle of sufficient size to .interfere with the armature movement. 

Relay failure resulted in an open circuit in the relay switching 
circuit board, ,in a non-redundant circuit, which, if it had failed , 
in flight, would have caused engine failure. Five additional relays 

-from the same lot have been examined with negative results and 
additional failure analysis is being pursued by several organiza­
tions. There are ,160 of these relays used in each FCC, and they 
are also used in the CSP, Q-Bal1, and AC-DC amplifiers. Our parts' 

- 'personnel are tracking the problem for determination of the need 
for ALERT, ,retrofit, etc. The defective relay was replaced, the 
AS-S02 FCC reassembled, acceptance tested,- and prepared for ship-
ment to KSC. V . 

2. S-II PROGRAM: Representatives of this 'Laboratory traveled to the 
Mississippi Test Facility to monitor the dye penetrant inspection 
of the liquid hydrogen tank interior on the S-II-3 Vehicle. The 
dye penetrant examination included welds, milled bosses, and stringer 
ends. Also, visual observation was made on other installed hardware 
such as brackets and baffles. Dye penetrant .examination revealed 
three cracks which were removed satisfactorily by ·grinding. One ' 

- - cracked gusset was removed and replaced. 

o A representative of this Laboratory attended the final meeting 
of the S-II stage wiring concepts task team. All action items 
initiated by this group were reviewed and closed out. The results 
of the NASA inspection of S-II-6 cabling were reviewed and a 

. cur~sory examination of the stage was performed. The inspection 
resulted in five (S) hazardous and seventy-one (71) other signifi­
cant defects which NAR has agreed to correct. ~ 

3. ' AS-204 AND AS-S02 ENGINE PROFILE: As of November 29, 1967, 219 
UCR's (33 of which were classified as significant) had been written 
against AS-204 engines, and all but two (significant) closed. One 
of the two was on a spare H-l engine. There had been 687 UCR's 
written against AS-502 engines (55 of which were classified as 
significant). All but 15 (none of which were classified as signif­
icant) had been closed. There has been an overall reduction of 
approximately 25% on engine UCR's from AS-Sal to AS-S02. V' 



NOTES 12/18/67 HAEUSSERMANN 

J '). / / 'I QV.6 
I . , 

\ 

1. Status of Resident Research Per'sonnel 
..p_~. _ Frik. Tedi~ical University Stuttgart, 
01 vision pn att~ tude control , .systems. - --\- _. _. - .. ... .. 

via the National Research Council • 
is working in hrooks MOore's 

Or. Miura, Univ~rsity of Tokyo, is working in Carl Mandel's group on gyro ., 
"'b-eating problems . ... 
~- . . , '" 

i 
Dr. Reinel, of the German Experiment Station for Air and Space Flight, 

·Oberpfaffenhofen, will report about April I, 1968 and be involved in laser 
gy~_ s,>~s.~,ems. V -
2, . ATM ~lonthly Review. The monthly review for Mr. Mathews was held last 
\</eek at NASA lie adquart'ers • Messrs" Forsythe and Mi tche 11 represented OMSf , 
and OSSA, respectively~ No significant developments resulted from this revicw ,~ 



NOTES 

S-IC STAGE (MSFC) 

11/18/67 
I ~ /I<d\:;([):. 

HE 1 MBURG 

One lox fill and drain test was accompl ished on the S-IC-Ti stage 
December 14, 1967, to further evaluate fll ,l and drain procedures for 
flight stages.V'\ 

F-l ENGINE 
The West Area F-:l Tes~ S~and Is .be,ing ;;ec':Jred to .a. s~andby status. 

_!~~ t~'I!i'g'~~w (1'1 "be 1 i mi ted to' c r it i ca 1 high pr i or i ty progra'ms that" rTi.iY: 
be generated in the future as a result of flight ma1functions . . ~ 

S-IVB (MSFC) 
Test No. S-IVB-047S using engine_J,.-2SE.,-_ . .5.1N 108, was conducted at the 
S-IVB Test Stand (MSFC) on December 14, 1967, for a duration (from 
ignition) of 2.43 seconds. The planned duration was 15.0 seconds, 
however, an erroneous signal was inadvertently fed into the stall 
monitor which gave an early cutoff. A review of records and inspection 
of engine indicated all systems operated satisfactorily excrpt as 
mentioned above. _This was the first test conducted on the J-2S R&D 

~gi~.c: ... at MSFC. Th;-'next te'st (S-IVB-048S) is scheduled for December 21. V 
S-IB 
~ddition to the special instrumentation requested by Chrysler, special 
strain gauge instrumentation has been installed for R-P&VE in selected . 
areas of the S-18-11 structure in support of the proposed stage H-1 engine 
bomb tests. The 30 seconds test, SA-48 , is scheduled for December 19, 1967! ~ 



NOTES 12-18-67 HOELZER 
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1. PLANNING FOR AAP DATA FLOW AND EXPERIMENT DATA ARCHIVAL: 

The AAP Data Flow Plan studies coordinated by Mr. Sam Fordyce, NASA · 
Headquarters, are nearing completion with Bellcomm finishing a 
summary of the sub-tasks allocated to centers. Computation Labora-. 
tory performed tasks on planning for data processing and archival 
storage, and reported on these in July. We arranged an MSFC review 
of preliminary Bellcomm results on October 24. MSFC comments 
were collected and submitted to Bellcomm on November 20. In re­
sponse to Bellcomm requests, further efforts are being made by 
Computation Laboratory and Mission Operations Office to quantify 
the expected MSFC processing requirements for . AAP data. A pre­
liminary verification of MSFCTs ability to handle this work 
without additional equipment has been reported verbally to Bell­
COmm. On December 12, Computation Laboratory hosted a visit 
from Mr. Moroney, Electronic Research Center, and Mr. Williams, 
VARCO (United Aircraft), who are studying archival storage for 
AAP experiment data. Current interest of that study group is 
concentrated on Flight 1A.~J 

2. EXEC VIII STATUS FOR UNIVAC 1108: The basic EXEC VIII 
operating system which will be used in Phase I (February 1, 1968) 
has been received. In this system multiprogramming has been 
achieved with a mixture of assembly language programs and 
FORTRAN compilations. FORTRAN execution of jobs which failed 
under previous EXEC VIII system has been successful in almost 
all cases. However, there has been no multiprogramming of the 
execution of FORTRAN programs. Communication handlers have not 
yet been successfully integrated in the system and Checkpoint/ 
Restart capability is not yet . available in EXEC VIII. V "" 

UNIVAC Systems Programming will be 'providing updated versions of 
this system approximat~ly every week until February 1, 1968. 
Daily meetings are being held with UNIVAC to coordinate the 
status of the checkout of EXEC VIII locally. V" 

3. IMPLEMENTATION OF COMPUTER PROGRAM FOR FACT COMPUTER: 

A computer program has been developed by the Data Center Division 
in support of the TtHughes" Flexible Automatic Circuit Tester 
(FACT) machine for Manufacturing Engineering Laboratory. The 
primary function of this computer program is to generate data 
for the checkout of resistors, diodes, relays and all associated 
wiring for cable wiring assemblies and distributors to be tested 
on the FACT machine., _As a result of this computer applicati9n 

,the required manhoursfor--the .c1:iec~out .. of 1000 circuit items ha.~ 
been reduced by 80 percent·

o 
V ... , 

..... 66 " ~ .. " .,_~.: ............................ ___ A-' •• "' ... _. _" w.r, "' ... . .. 
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NOTES 12/18/67 JOHNSON 

17 J/'191'1:> 
Regular notes ', will be delayed. 

" 

The houses of two Experiments 
__ .... ~_,.. " .. . ...... ,_, .~ •••• , ,.;.:_ '.~~ " l" 

Office employe"es were severely dama.g~.dby .wind.. Charles Howard, 
... _--\ • • .' • , . - ! I ...- .. __ ._ ........ _. ,."..",_""",;.,.,,1 - --... -.. ,. \ 

his wife and th~ee boys are at the Huntsvi~~.~ , kIQs.p~.tC2.l .. Jv1r~s~.~~~,g).Jy ... 
____ --.--- - ... ,.,-. . ... -.. ....... \" ••• ___ -.~.-.. - ' ' ' ',... ., ',' , ....... , •• ~ ..... · ....... '~1' <- •• 

We will keep you advised. 1,.--/ 
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NOTES 12-18-67 KUERS 

l 'l. 'J l~ 11")) 
1. S-II Structural Test Article: Joining of the §-II anq S_":lQ...­
halves for tbis LH tank required welding of 2214 AI. alloy to 

.. 2019 ." rna ter"ial .. In 2 order~ to produce an _o.,pt,irnu m quality for this 
weld we have decided last week to use the !'_':ll~~.d Arc Mig 
welding process for this tank. In order to apply this technique 
~-- .. .. -- .. ~ ... - .,. , .. 

we had (1) to qualify the process for this material combination, 
including repairs and (2) to deslgn and build collapsible tooling 
for making a close-out girth weld from the inside of the container. 
Both tasks were accomplished in less than two weeks. \pproxi­
mateJy 80 test specimens \A{ere manufactured, tested and results 
evaluateif in-a -fine cooperative effort by ME," P&VE, and QUAL. 
The PAM process was then accepted by the Materials Laboratory 
of P&VE for this application. (For comparison: NAR received 
the directive to manufacture I fest and evaluate the Pulsed Arc 
Mig welding process for LH2 dome to cyl . #6 weld in May and 
has up to now not produced conclusive but ,only doubtful data) . 

... ,.";"" .... .... ..,,.,. . 

T~1e new tooli~1g was also completed and installed by Friday last 
week . The pre-production weld sa mples were excellent and the 
inside girth weld was made by this technique on Saturday. The 
X-ray inspection was made on Saturday. Preliminary evaluation 
looks very good. The final weld pass from the outside will be 

,/ 

accomplished this week. y/ 

2, Erection of Neutral Buoyancy Test Eguipment: The clean-up of 
the interior of the tank has been completed and cover plates have 
been installed making the tank ready for sandblasting and painting. 
The erection of the observation platforms and staircase is also 

r 

complete. Installation of piping for water circulation and filtering 
system has been started last week. The trailer for instrumentation, 
communication a

7
nd operating control and diver suiting room has 

been delivered. 



• 
NOTES 12-l8-6hi.UCAS 

\ rr/l<6 C) '{ I..> 

1. 8-11 PULSE ARC MIG (PAM1G) DEVELOPMENT: Reference your comment on Notes 
11-26-67 Kuers. North American Rockwell/Space Division (~.~/SD) recommended ~ 
discontinuance of-the production development program on PAMIG work on 11-15-61, ' 

-based on the low elongation of weldments at -4230 F made for th~ PAMIG 'proces's:- ­
People from both Materials and Structures Divisions . ~ave carefully reviewed_ 
J.~' N.AR/SD data and !l~.Y2N~ .. t_~'Z,~?'!'.r..e.!l.J.9q, ~.o . "qU£t:?J:.~?~l:l ~.~e~,~,_~ata •. ...we are awa~e 

ol testing equipment problems and also significant equipment problems 
encountered during the welding of test cylinders but we believe that these 
can be overcome. Virgill ~velds made by NAR had properties essentially 

,-~.q~i.valent to thosema:'d~ - at MS:r'C but ~~_r._epc~..i]:'_w_e.l_ds were significantly 
inferior. Since NAR/SD has concluded that the properties obtained will 

ilot--satisfy their design, and have stated that they will continue a low 
'priority lab study to overcome these problems, ..l beli.eve directinLthem to .. 

-SlQ Qtb~£"'!1ill....ll2,L9D~!!~~th9i?-l..VNAR/SD has proposed also to investigate 
qpposed nugget TIG welding from which they were beginning to obtain favorable 
data last June (before NAR/SD wa.s directed to stop in favor of PAMIG). ~ 

,:lot concur_. t,hat tole give up furthE'c~ ... atte~lpt~_;.~ __ ~~l?~.oy~_~h~_Ylel~it?-~._o~~-= 
S-II structure, parti.cularly in viewl of favorable MS:b'C experience. VOn the 

contFci'rY-t--t -p'i'opose- that 'we llse T;lha'tever- t;'E'~s'ourc'e necessi.lry·~o !.s~~ur!. __ ~~~,t 
~gi:..Y~~_-.\ls_ . th~ pest poss:I .. b,1e W_t~}.~ing.V . -

2. S-11 FRACTURE MECHANICS: Reference Notes 12 .. 4-67 Luca.s. Reducing the 
LH2 tank ullage pressure range to 27-29 psig will assure that the 35 psig 
room temperature tests verify all the longitudinal welds, to a proof" 'ractor ,.... , . 
of at least 1.0. HOvlever, with thl..spressut"e reduction, most of the c;.j.rcumfer-

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

entia1 welds will remain \l..nv.:e,;riJied by the clJ.:r_rent 'p'roof tests if one believes 
-thatthe "~Saturn V 'tdllcY...¢r exp~t:r;.·~ce the "-d~sig~'--~,~;ding-foadsW'hICh-are- ~-~ 
based on a 75 meter/second omnidirectional wind. . Our experience has shown, 

nowever-,- that the~;:opabi~.ity" of experiencing these load~_, _i.s ~r~me1y remot~, 
and that under normal flight conditions .. ~tilizing a _~~E-d b~as_eA .. .trajec~~r:y. 
the current proof tests do verify the circumferential weld&..! It is _,doubtful, 
however'~ - that E~s~_.arguments \~ill . ever satisfy Messrs Tiffany , ~'.' BroWl,l: and 
it is my opinion that nothing sho'rt of a LH2 pl:oof test will. V 
3. ORBITAL WORKJHOP (OWS) DELTA PDR: The t~chtlica1 review was conducted by 
sub-boards at MSF'C December 11-14, 1967, and resulted in the generation of 
82 Review Item Disposition (RID) actions; the specific areas were structures 
and mechanics (38), instrumentation and communications (3), crew stattons 
(32), and electrical (.9). The second portion of the PDR, the Cre,,, ' Stations 
Review of the updated mockup, is scheduled for i-29-68 thru 2-2-68 and 
probably will generate an e<iual number of RIDS when the flight crews 
evaluate the hardware configuration. The data package which was prepared 
jointly by DAC and Marshall ",as very comprehensive and many favorable 
comments were received from the off~center partiCipants. Average attendance 
at the sessions was greater than 100, i.ncluding representatives of KSC, 
Headquarters, MSC, the Airlock contractor, MDC, the Martin Integration 
Contractor, and Bellcon~. Gordon Cooper has replaced Alan Bean as lead ..... -~.-.- "' '-•. - -. . - '; . ~ 
astronaut for AAP, and pis p.!=actic~l experience was evidel)t during some of. 
~reviews. ':'The.wformal beard meeting will be' late in February. V 
4. DR. LINDS~Y M. HOBBS: Dr. Hobbs, Chief of Polymer Chemistry . Section, died 
unexpectedly of a coron~ry -O'n "12:'9:·67. Dr. Hobbs had been most aggressive 

~in developing and directing our ' po\ymer research and most recently had lead 
our efforts to assi.st OART in-the development of seals for the SST. V 

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



NOTES/12/1~i67 /MAUS ; f; 2-/r 
J'). J fJ C)<'io I 

This 'is in reply 'to 'the question you raised relative to the FY-6S: budget 
\ f 

as reported in our December 4, IS 67 notes (copy attached) • ~ 

BOB FY-69 "MARK" - Headquarters has advised us that the BOB reduction 
to",.NASA' s FY-69 "going-in II position was based on.. th.e current production .. 

__ $.c~~.dule (which 1nc+udes a . 2 x 2 follow-on .. prqgra,m). and it was BOB I s 
feeling that the program could be accomplished within their figure. We 
will not be in position .t~assess the impact at MSFC until we have the 
break out by Centers . . V 

EXTENSION OF SYSTEMS ENGINEERING TO KSC - We are preparing a 
memorandum on this subj ect for your signature. We are also working 
closely with Messrs. Cook I Heuter and Colonel Montgomery in 
developing the necessary working arrangements. The people who will 
be on temporary duty at KSC or an extension of Ludie Richard I s office 
and the R&DO design laboratories have been identified. This group 
will provide close engineering liaison between MSFC/R&DO system 
engineers and designers I and the KSC Launch Vehicle Operations, 
through the AS-204/502-3 launch time frame. Normal commitment 
channels through the program manager will be used for implementation 
of solutions to problems. V · 

SAFETY OFFICE - As requested by Mr. Neubert we are preparing a proposal 
\ 

for submis sion to NASA Headquarters I establishing a Center-level Safety 
Office as requested by OMSF. A number of alternatives have been prepared, 
showing possible locations of the new Safety block within the MSFC 
structure for review by top management. Information in the recent safety 
structure anq. functional arrangements at MSC and KSC has also been 
studied. ~ 

WORK PACKAGE - As a result of last weeks meetings with the Headquarters 
review team, MSFC is preparing a work package proposal to be submitted 
to Washington this week. V" 



NOTES 12/18)67 RICHARD 
! 2- "1 C:j~ 7--... 

Hydrogen Vent' Line Back P r es s ure Proble m : eU.r . ~urrent understanding 
~he_ h'y':d.r0geri vent line back pressure problem is as f~llows: . 

J?oth l'vlSFC and KSC are shooting for a!l ag,~.£~.rpe.nt .of..l. 5 ~psi acr<:>_s~~ ..... 
the S-II and S-IVB interface. KSC has been experiencing icing of the 

-bubbl;7a"~"~ "';;;-d--i;--i;;tth~-process of increasing their size from 4-1/211 
diameter to a 9" diameter ~hich will the9retically decrease the back 
pressure from 2.25 psi to 1. 35 psi. The back pressure will "be verlfi';d 
during -CDDT, ~u1d ' KSC " expects, th-rough past experience, to approach 
at least 1. 4 psi. P&VE is presently re-evaluating these new numbers 
and is expecting to resolve a~y impact by December 21. V' 



1. 

NOTES 12-18-67 RUDOLPH 

/?-/ fiCJi!::; 
S -II Stage Structural Confidence: 

In TWX dtd '· 15 Dec. 67, Gen. Phillips directed additional measures 
be taken to obtain the h i ghest practicable level, QJ assur~ncs in the 
S-II stag~~ structure: - - .. , -.'~'- " 

' .. 
- Reduction of flight loads by all practicable means including: 

Windbiasrng ~t-raJe'cto~~.~!.:.a.n9- ~~he, r wi.~.d ;t'e~t ,:ric;; .t.~~Il:.s; '!..~Justments 
. ''in acceleration profiles; further reductions in ullage pressure and 
Ulih,£ation-'of"nar'row 'bandduat' ~an'g~ -relief valves: ' ~ " ,,-.... . 
_ _ _ ~~. _ _ ... , ... , _ .. ... ~, ..... ~~ _ _ .M.......,.~~~~ / .. :~~ __ ""-- ... • . '"' .-or-

- A high priority J - 2 Engine test program at AEDC to establish 
lower bounds of fuel inlet pressure (1. e . , lower than 27 psia, if 
possible). V· 

- Addition~- testing to extend the spectrum of data on fracture 
mechanic s. v'" 

- Careful identification and assessment of those existing portions 
of the lightweight structural test program, as well as any: new tests 
which contribute significantly to increased confidence. vi" 

2. S-II Stage' Pulsed Ate MIG Welding: 

Reference Notes ' ll-27-67 Kuers, and Notes 11-27-67 Lucas (attached). 
_NA)i"p.as informed' us that ~!_~_~,g_ b."r..c_JYlIO __ :w:..~lq.i.Dg ~cannoL~,~_~.§ .~~_ 

.i'?-!'. . ~h~_ § .~J:~: :- ,9 No . 6 cylinder_ to dome .. w._~I(t.9:11 .~J,9. _~~~_qU(;:ecl.£!()_.p~~:r_t~~s 
~~ el0I1:gC3:ti~~. and weld repa:~r:. We will continue effort to solve the 

Rllsed Arc MIG problems . v" 
3. 80 - Minute Re-start Capability on AS-503 (Manned): 

Quite some time ago, MSF placed" requirement on MSFC that AS-503 
demonstrate an 80-minute J -2 Engine ~Re-start.c;apapility.. To assure 

-this capabiiity, it wo~ld be necessary to m~a~ure the temperature of 
J!le .. ,!:,92,( .boots~;ap-fi;~·'· aft·~r 80 - minutes in .orp·~t ' ~I)".'AE? -: .. 2Q{'~p(f)':s-,:,?_~.~ .. 
Inasmuch as the installation of this measurement on AS- 204 could 
possibly delay the launch, :t:.e c:~~~.d: MSF .. t<>. Po}~tpon~ .. th.e 80-minule 

4-·z:.~::-~~art requirement from AS-503 ~o AS-50~ .. ~ . _ On Frio, 15 Dec. 67, 
we received verbal approval wa~'~~_n _th~ _80-,:minute Re:-start"requir~-

ment on. l}.~, -5,q3, if necessary. . 
~ .. I ... _ .. ~. "_ ," _ _ ft _' . ~. • ... 

4. Removal of Launch Operational Constraints: 

On Wed., 13 Dec . 67, we called a meeting with R&DO and KSC to 
investigate launch vehicle and GSE changes that might simplify opera­
tions at KSC . Among items to be studied are: . Reduce size of S-II 

~."-.. ,. 
electrical container covers; Extend life of batteries from 120 to 180' 
hours; Eliminate requirementfor re-calibration of PU electronics; 

--Eliminate requirement for use of antenna hats; EJimination."oi soft 
-;"~i~~se mechanism ; Elimination of damper system. ,V . 
'-_ ... _, ., ". ~.". '. ~ I :. ,- .... ". , ~ fI'- .'\.,~. .. • '" . .1 I'" ., • 

I 

Attachment:' (EI1;b I - DIR, ft - DIR cys only) 
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,.' NOTES 11-27,-67 KUERS 
f 

II J1..~ 9~J J3 il/J(I 

, . B.,:-TI Pu! sed Ar d MI G WeI di n$1 Development i 
, A deci 51 on has been made by NAR/SD to post pone agai ri the appll- }I 

:" cat ion of t he Pu~:sed Ar"O MI G (PAM) weld! ng technique on. S-II 
,.:, . stage hardware. : We, at ME Lab, believe that we have all 
'; evi dence that t he PAM t echni que will produce LH2 dome to I 
. .': c?llndcr #6 weI d~ wi t h a substantially lower number of def ects ' /\ 

than the present process. The engineering data for the PAM 
t.~chnique have been thoroughly evaluat~d by P&VE, and the I 

. ' r 8sul t s of thi s eval uati on have been ~.ummar ized by Dr. Lucas 
in a memo to Dr. Rudolph, July 5, 1967, as-foTlow-s~'lhe-­
analysis of the enclosed data,.d.c:Ullimstrat~ that for all_J1.rORe_rtt~s 

" !, 

...Q.9ns 1, der ed, a nd at all temper a tur e s cons i der ed« the P IL-M 1.9_ ~-
c: weI c!.~ ar e e9ui valent Qr sllpet.j_QI'_t.QJh.o.J'1 Q.~el d_us~c!, cur. r.~~tl.L . 

'; i n the S-II st age ci rcumfer ent i al welds ." The NAR/SD manuf act u-r1n9 ' 
~anagement has repeat edl y stat ed that t he shops at Seal Beach are I 

fully prepared with their equipment and training of personnel to 
apply the new t echni que and that they al so bel i eve that thp,y can 

i;I! ~,~, 'make' hi gher qual ~ty welds by use of t hi s process. The NAR/SD 
, (~. engir.eer i ng supPor t group has been engaged since June in an 
DCji:U :". I "engineering eval\l~tTo-nprogram of this process. This group has 
, ~ ,,"""------- - ... --
,hit" ~ , 2 e'pe?t edl y demon~t rat ed their unwi~ Ii ng~.~~~~ p:.rform _!In 
• ") " objective and unbiased evaluation 'ofthePAM tecnnique ·i n support 
It j~I...' - • ' - - ' " " . - ' . '-_._-_._ ... -- - '- '-

.. ' i. _ 01: ~_h~h~rdwar ~_p'~09~a?,. _~~.Eidence of.! hi s 1 ack_.?~suP?or ~I .. we _ ~ 
P~k I C.1n Cl te adverse X.ep.QLtLba.§ed on test resul tswhi ch were!ater '. I . .... . . - - _ ... _-_. J - •• _ _ •• - - - o . _____ _ __ • __ .~._ _ _.d_ .... 
h~ . .;·, 4- : f I)und to have been obt ai ned on faul ty test equi pmen-t or on- Le'sts-
I W((' .. 9 i .. __ Re~ ,formed=tQSie,ternil_n,~,Lma.t.eri..ai· pr oper-t-i-es-no~9-'I~ a's---:--
J~r7 e~ l ._~,ngineer i n,g_r~gut@!!1ents) further evi dence 11 es in the fact that the 
" I~. effort s of t 1)e eng1 near1 ng support group are c1 e~r1 y not schedul ed 

II '7' . in support of the hardware program. 
-.I. -'7 

,} JS Fo\' these reasons, which can be summarized as our inability to get 
through the system, I recommend that we g1 va up any further attempts 

:f:v:}-<l, at 1 nl:roduci ng imprOve-IDents fIlthe weI di ng of theS::rI-'structure -" '--
j:~'l ~ ~1dthat we direct NAR/SD to stop the PA MIG welding devel~ent 
.~ ,~ ~L~~~-g.~r:a:ll~l.~ ______ ~ ____________________________ ~< ______ --------:: ________ ___ 
j~j;,J\~. __ 
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NOTES 11-27-67 LUCAS J" 

I \ I/n ',K"" ~ " ~ I tI / .:, c' 
1. Nl1CLE"R GROUND TEST I'I0nULE: Reference comments to Notes 11-6-(,7 Lucas, 
item 8: The $2. 1M. oLFJ_~_68 nuclear _rocket system funds would, be tJscd l.o 
i"vl~sti.ga-tc ba!ii-<:-pJ:'.oblcm .areas _peculiar to the nuclear ,vehicle. (!, g .• 
t'~diation· cffc'~l:.s on ,-1iquid_hydrogc.12' materials, _components, and equipl,lenc... 
A p'C'O(\l"am to o~tolin lo.t'BO Rcalo exporimentAl tost dl\tll on U'l~ hC(lti,nr.1 ' 
and s tl."llt.i fica ~,ion __ Qy. _llUC lear radill t (qn. }Ii 11 be cont inued'- '{ he cxpcr'imonta ~ 
d.:,ta 'will be obtained lroiu'"a lOS-inch diameter surplus tank, wit~ the ' 
t~~tR to be conduGt~d b~ the contrActor at the . company op~raterl reactor. 
Also, the contractor will perform ~xrlldiation _tests on a ground tes~ " 
insulation ' system, ;tructural materials, cryogenic _~~als for valves, 
seals for highj;re-;'~'ure ' quick disconnect.Jl." etc., at the ill2 temperature. 
the plan within MSFC is to continue the development and verification of 
computer codes for predicting .~h·e.~'n~~i;a-r~~ra~{:(~t.ion_en-"·ir:"nmcnt an<;l~-'-­
'~llie li:fi'ng- 'cr{teda -~-'-Sponsore'd studies to establish a nuc lear propulsion 
modu1e- '{light system definition considering the new thrust level are 
proposed. _The ~otal funding . n~eded_for FY-68 will slightly exceed the 
$2.1M; however, .. a significant and meaningful program can be realized 

. ' at this funding level. V ' . 
• 2. LANCE COORDINATro~ (ARMY): ..1!er.~hTm<m!L.~nd James Kin&sJ?'~J'''y __ ~ 
. oagain with personnel from the L., ,~e Proiec;..t--'>lij.~Qll 11-17_:-_67 •• T...b~ 
.... ~<: .re most enthusiastic about~rmann t S _PIQP.OSAl and inQ~';d that they 

would pursue it with haste.~7T-E~y also indicated a desire to use MSFC 
"'\s?ecr'fi-caT~onTf"or se rectulg materials which come in contact with strong 
o-oxi(rizers-'(MSFC-SPEC~ 106B) and MSFC met'ho~ls "-iC;r 'cleaning components .used _ 

·'.----.....~in th~. o.xidizer_ syst_e~ .. J~~~~.~SP~_~~164)~ We have provided them all 
\necessary information. Furthermor~, ~e agreed to test t~eir existing seal 
·material (butyl rubber), in a gaseous oxygen environment. They have 
\contracted with Rocketdyne to test ,their seal in IRFNA-."* ,'1;hey are most 
.anxious not only to fix thei I' exj;s'ting problem but to get some data which 
L,rndicate what the problem was.L/ . . 

)i\i Lvc.cS 
,.J 

. AAP HECHANICAL PANEL }IEETI~~G: The following significant technical 
gr.eemc:nts were made in the 11-21-67 Mechanical Panel ' Mecting: (a) .NSFC 
ill provide an MDA complete wit~ all structural and functional subsystel1:s 
fntalled~ MSC will define their r~quirements for componenLN, systems, 
,te. for MSFC design and/or installation. (b) "Present location of ATM 
olar arrays was accepted; MSC will modify platf~r-ms '~nd umbi.licals; 
c) Recom;nend~ the_I!'1.. dU<Ll_p_urp~docki,~g-"~_s~-=Il---·~a.·~~.line approach with 
~&..~~= ~nJillA,:J~ort ~ and with this modification usc::. 500,000 in/lb bending ." 
>mem: asoesign limit value for 'MDA design , (This would solve two of 
Ir big problems.); (d) -'~Acce-pte~the 450 rotation of.. .. the MDA. Approximately 

action items were accepted.c~ 
S-11 PuLSE ARC MIG,WELDING PROGRAM (PAMIG): As a result of an NAR/SD 

• ,csentation at HSFC on their PAMIG welding program, representatives from 
P&VE, QUAL, and ME went to NAR/SD to establish additional work necessary . 
to complete the program. After discussing these additional items, NAR/SD . 

oj, personnel stated that they did .!}Q!. believe PANIG could be used successfully' 
. ' ~il on the S-II stage rc;gardlcss of additional effort •. That conclusion was 

·~I\\\.·rY..:) , ... '" Illi based on the low e16ng~tion of welds made with this process. NAR/SD 
~\,'.t.~, ~crcS l\~'P"Linsto submit this p~sTt:rono£fic~ally to the stage ~nager. They · 

te v.~ 

,,~\\ .. )..i;:' Treportedly ~~ll propose _~~. Ql?p:oseci nugget TIG. st,~, in lieu (If the PAMIG. v/ 
'S .)l-'" ,. 

,_ f (" r.J. ! 
'v," '''/1,\ oJ I ._~ , '.VJ v..la:, ell!, 

J 



NOTES 121 18/6!t1'1 SPEER 
J?-J )'~ "l Vol 

1. AS-204/LM-l PRELAUNCH TESTS: The Overall T~st (OAT) Plugs- M ? 
In was , successfully completed on 12/12 on the second attempt. There 
were 3 holds .during the terminal count. One of the hol<;ls was due to 
problems associated with the overall Engines Running Test Program. 

I 

A blown fuse in the S-IB/s-IVB interface voided the transfer to internal 
power. The dther two holds during the test were for functional catch-

\ 
up. The first OAT Plugs-In was scrubbed on 12/11 due to ground 
computer problems and an RF problem in the LM. The OAT Plugs-
out was completed on 12/15. Holds were encountered during the test 
as follows: (a) Problem with S-IVB ordnance, (b) Spacecraft battery 
voltage reading out of specification, and (c) LM swing arm problem. 
In addition, a Flight Computer IRCA-ll 0 interface problem was 
encountered. V"" 

2. FLIGHT CONTROL OFFICE AT MSC: Mr. C.h.~rles. .Casey has . asked 
me to be r~li~ved of his duties as manager of this office due to his poor ' ....... _.. .... . '- ----... -~.. . ..... . ...... ' -...• 
health conditions. After obtaining concurrence from R-ASTR-I, have 

-'ask~'d "the senior MSFC engineer, Mr. Robert Wolf, to assume 
responsibility of this office. Prime Flight Controller assignments will 
be William Brady: ' Apollo 5 (204) and Robert Wolf: Apollo 6 (502). 
Chris Kraft is kept fully informed and in agreement. All who have 

/ 
I 

'"'w'orked with C. Casey during the past four years know that !!..-:_~~~ .. ,.~~X~~ . . /"~ 
. a great deal more of his energy and time than could be expec~ed of him. .. - '( 
, • ., . ", _ ...... ,.I , .. ,,- .... ' ' •• ~ .-- ... ~ ' ,.',' i . . " ,.'. • ' " . '. ~'.1' • • . • •••• .- .•• ~I 

In an unrelated coincidence, Ron Ammons, the MDC lead engineer at, 
MSC has resigned. Mr. Dixson has assumed lead responsibility. V 
3. DOUGLAS FLIGHT CONTROL SUPPORT: In a recent meeting with 
MSFC key 10 and R&DO personnel Ted Smith explained the results of an 
!!lternal MDC critique of the Apoll;" 4" ~r~slC;n~" Although not specifically 
mentioned, it was obvious that thE;" continuous vent incident had triggered 

, this exercise. .!.~<t£ ... ~!.~.~~.:~, thr'e'e major items (applying them to both MDC 
and NASA): (1) _~adequate depth of reviewing Flight Mission Rules and 
pertinent operatiD:g ·procedures;. (2) Inadequate support responsibility 

---=assigned to HOSC and KSC's Centrai" fust'rumentati~n Facility (CIF)f 'and 
,-..... ~ -. ,- ..... ~.' •. .., .... . - ...... . . '~' , •. ,"" • . '- . • <,., .~ .. .. ' 
(3) Inadequate communications between the fllght controllers and all 

.' support ,engineers'. He had a great number ofrecommendatt"ons, .... ~~~e 
of which have definite merit and all of which will be 'carefully J;.~viewed 

,.for implementation. He proposed to increase the MDC personnel at 
MSC from four to 15 and to revive the orbital support from the CIF to 

......... : .• , f':'~~"""";;""""'"" """ ~:~~ 

, Houston. As I pointed out to you during the LIEF review (12/15), _~Q~~ .. 
.-9rbital support needs . some improvements; howeve~. we want to be 

caref-cl and .... ~~~ , overreact to singular incidents. V 
4. HOLIDAY LOCA TOR SERVICE: Upon Hdqtrs. request we have set 
up, jointly with the two Program Offices, our LIEF locator service during 
the holiday week.for all key ~sFd personnel. V '" --



NOTES 12- lS-i>g Stuhlinger 
\?-J flf)\ 

I 

1. SPACE-ELECTRIC POWER SOURCES: As a consequence of the letter 
to Dr. Mac Adams, OAR T, on the need of space-electric powe~ sources which 
you signed on August 11, a tneeting was held_E~~~~e.!l p .r ! .. ~ .~ .. ~c.h:ul!Tlan, OAR T, 
Dr. G. Grover , LASL, D. Beard, AEC, members of MSFC, and GD/GA -(no:W---" 
;gi:!J_Ge~eral At~mic) ij1 San Diego .on the 'questionof ' space powex.- .· req~,irem~~~~~._ 

:. ~or ~h.e . £irst time, t~e representatives of OAR T, AEC, and MSFC agreed~hat , 
~~e;~~~;~~~-;th;-;;d~rornro'kVe"ro"rfu~;"s~pp;;;;t;rte'ch~~'i~~gr~~r~~­

G s c ie~tific~ti;itre'"S~-;-orhlt~i:'r;;;--;'il'i-b~";e~de'~i"~;~'" Frr6'~~~YS~V!·'-~'" 

r-~::~~~:::;:-~:i~::t:::a:~~!~:~~~:~;~~::::_::,:i:;::~i::'i:~!l~:~~~:t~!!'-~ 
Hop'efully'; " a ' directed .efiort t~war(f p'owt;'; 'source development can, at long . 
last, be initiated. v/ 

2. EMR-EXPERIMENT: _D!~ Gl~I1:n_ Frye and a group from Case Institute of 
Technology visited SSL this week in connection with their spark chamber 
~p"~.~iment, which has: been approved by OSSA and is a candida:te exp-errment 
for EMR. Dr. Frye made some interesting and valuable points regarding the 
particular requirements for astronaut judgment in carrying out his experiment. 
Also, Dr. Frye made the usual astrpnomer' splea for a low inclination orbit 
to m~.~i~-e ·· radiation degradation. ~~ filn;-. , v / -.. ' -~-""-"""""""" ". .. "-

3. EVALUATION OF SCIENTIFIC .EXPERIMENT: Dr. Alan Ros,en, Director 
of the Space Sciences Laboratory of TR W-Systems and supplier of the electron 
spectrometers for the three Pegasus satellites, visited SSL of MSFC on 
December 14, and presented as our SSL bi-weekly colloquium a . rey:i.ew ... Q.! 
the scientific results of the Pegasus radiation .d~ta. He empllasized the 

r-::-wealth of valuable scientific information .which has yet to be·.r etr ieved. in_ 
~Q'etail from the data tapes. He also discussed with members of the Nucl~ar 
~~~d Plas~a Physics Division of SSL, the possibiliti.es of funding support 
_for the data ana;ysis effort ~,hich they~hop~ to" keepqalive._p.~!!~L.$~~J?.~~L . 
, J!.P'2.:r.1~.~t:.s~.ip· .V 

4. METEOROID IMPACT TESTING: In response to a request of P&tVE, 
we are investigating the effects of meteoroid bombardment on large solar 
arrays and structural components. Projectiles of several milligram are 
shot into test panels at 8. 0 km sec· l . Although the effect of an impact on 
a solar panel is catastrophic for several cells in the--i~;n;:ediate vicinity', 
fIle -total loss of power for the array is only very small . .. '" . ., .. 

~"U;.: 'light 'gas gun .. n.'ow provides consistently proJectile velocities a~ove 
S.O km sec· 1. As far as we know, this is the fastest light gas gun in existence 

, for projectiles of O. 5 to 1 mm diameter. V ""'-"-' . 

5. Ph. D - DEGREE: ~!?£§§,b, Physics and Astrophysics Division, 
receivedhis Ph. D. degree from the Uni~ersity of Michigan on December 16. 

"His th;;T;-d;~lt;'ith~~C;;g-Range Electrostatic and Electromagnetic Interactions 
Between Atoms. " V 
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AS-204 LAUNCH: The Flight Readiness Test is now scheduled for 
Friday, Decerriper 22,. If we complete the test then or even as late as 
Saturday morning, chances are good that we can launch as early as one 
day later than tqe current official schedule. If we do not complete the 
Flight Readines~ Test by Saturday morning, the test will slip until after 
Christmas and c\lances are that the launch date will slip up to an additional 
three days. ""." ",-

MERRY CHRISTMAS AND HAPPY NEW YEAR! 
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Visit to University of Tennessee Space tnstitute and Arnold Engineering 
Development Center (AEDC): Lqst week (Dec. 8), H. Becker and a number of 

our ASO and co-located personnel visited the University of Tenn~ssee Space 
Institute and toure4 AEDC. The trip was arranged by H. Thomae Who has had 

~various working rela~'Fions' with the group. YE,._ ~ •. ,. Goeth.~.r~,._has iga.~her~d: .. a?ou~_ 
him what appears to be an outstanding faculty (which he is att~mpting to expand) 

'. or 35 'professors, anq the Institute ··c~rrent.i'y .P'~~s~· ~~out 9'0 s t~d'ents worlail:g ·' .. ·· ·· .. _· 
,, -toward Master's anC:fl)o'F·t()rs " degre~.s~ " We gave Dr. Goethert and his staff-'ab'rief 
rundown ' on" our~'advan'ced" study a'ctiv"ities and were, in turn, briefed on the activ­
' ities of the Institute by Dr. Goethert and areas of individual research by the 
', faculty members. The facilities are quite nice, and they appear to be doing 
'some excellent and creative work. Dr. Goethert has been conducting 'symposiums 
and lectures at the Institute . Recent speakers have included Dr. George Welch, 
Executive Secretary National Aeronautics and Space Council, and Dr. A. H. Flax, 
Assistant Secretary of the Air Force (R&D) • . Dr. Goethert woul.dgreatly appreci- /,'. 
~,~.e: ,":r~ur v~siting the . Institut~ .. ~~.9, .P.o.~ .~!?Jy:~ .. spi~~.!~g _.~.!l_~E~ .... ?_~ .. Y£~,?='.~£9.1)Y~J}.~iri~.~: .. V 
Brig. G~neral G. E. Lundquist, Commander, AEDC, greeted us at AEDC, taking t~e 
from what w'a's '''a' very bUs-y'-' day. He expressed s .~J:l~~.l:'_~ .. pr.id~Lin ..... their association 
with the Saturn V program. as a result of their engine testing and-·was "ve'!"y·-cQm; .. 
'plimentary on the flight of 501. He stated his sentiments in looking 'toward a 

-conti'uuirig . participation' "i~ . th~ pr~gram:-~" 'Aft~~""'the""intr;d~c'tory" remarks : '. we-
-e-ouf'ed 'all' the ' b:~s t 'facilTties w'ith Afi"'Force guides. We are preparing letters 

of appreciation to both Dr. Goethett ,,!:~~ ... g~~ ~. ,L..undquist ... V":· "· ... ' ....... " ..... " 
-','-

2. OSSA Mission Planning: It appears at present that OSSA FY-68 and 69 
efforts will be aimed primarily toward two prospective new missions, e.g., 
(1) a Mariner 69 type Mars orbiter in 1'''9ii,' and (2) a Titan III Mar-s orbiter 
in 1973v~ .. Boeing and 'GE are both doingst~dies (non-contract) of the ' 1973 " 

~Titan ' ItI Mars Orbiter mission . There are indications that GE expects a 
funded study through Langley to continue this work. We have informal sessions 
planned with Boeing and GE to keep up-to-date on their work, and we are planning 
a small in- house effort to keep up with this area in order to contribute to it 
and to insure future MSFC participation. Our earliest efforts are to concentrate 
on: (1) mission and launch vehicle alternatives for 1973-75, and (2) 1975 Voyager 
mission ana1y~is/design, that is a necessary prerequisite to Voyager up-date 
for 1975. V 
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