


NOTES 12-7-64 BELEW 

H-l ENGiNE '~~!~/I 
Du~ing Chrysler post static of SA-IO, engine H~5030 was damaged at Michoud ~ 

on December 4, 1964, due to human error. This ~ l.s the ..§.qg..,QIJ.<1Jn~ident of thrust r­

chamber tube damage on outboard engines at Mic~6ud __ ~ur!ng .the past t;w~ ~~.e1<S ::- ~ 
~ngine-H~5022 on ven£C1e-SA-S' was damaged in the first incident and was replaced 
by the SA-S/SA-lO spare engine H~5032. Since this is the only available spare 
engine to support these t ·wo vehicles, engine H-5030 must be removed, repaired, 
hot fired, and reinstalled on the vehicle. Because of the heavy producrion/ 
retrofit schedules at Neosho, it is anticipated that this repair wi l l ' com­
plished at MSFC. NASA Management at Michoud is_,i'pve~tigati~g _~he circ~.~ ~anc~s 

~of these accidents and will initiate correc~ive fc_t:.i.?n.:..~ No imp,acton vehic~e o-If-
schedules is anticipated at this time. -Ed- 0 eM':' or { f: JA. .'l.,. e~e.)-v.. ~ 7? 

, '- ----. , .11; c. \-J. 'ux- (./J.. ~\. D', (\.t.l • 
J-2 ENCINE ,\ <r 1:> 

An apparently successful 12 second mainstage test was conducted on the J-2 ~ 
engine in the S-IVB Battleship stand DAC/SACTO on Tuesday, December 1. A review 
of the reduced data indicated the fuel pump crossed the stall line at the end 
of t he hydrogen gas battle spin-down. Rocketdyne is evaluating the run data 
relat i ve to pre~start condition recommendations prior to the next firing, which 
is tentatively scheduled for tomorrow. \ ~~ 

Production engine 2010 was delivered to S&1D last week for use in their 
Battleship program. This was the second engine of the required five. ~ 

A single engine firing was conducted on the S-11 Battleship stand November 
26, 1964. The test was scheduled -for mainstage but was cut off by an observer 
when the fuel and LOX inlet temperatures exceeded redline values (too warm). A 
aetailed review of the run data is being conducted and another test is scheduled 
for December 8, 1964. ~ 

Two fuel turhopumps with thick turbine wheels have been tested. One turbo= 
pump hClS c.:ccllmulated 7.500 seconds of run time and the other 75 seconds. In­
spect i on of the turbine wheels after 1500 seconds of test time indicates no 
fail~r~ . Testing is continuing to further verify the redesigned wheels. ,~ 

F-l EN' :I NE 
FRT is proceeding satisfactorily with both the safety limits and calibration 

engines operating as planned. Present target date for completion of FRT is 
December 31, 1964, two weeks in advance of the milestone date of January 15. \...--'"""­

A point of interest, Mr. James E. Webb and personnel of the Life Magazine 
Ezecu i ve Space Tour witnessed a 140 second firing of FRT engine 2006 at RETS, 
EAFB. on Monday, November 30, 1964. \..' 

D81ivery of the T~Stage engines continues on schedule with engine F-2007 
in the second electrical and mechanical checkout at Canoga Park, and engine 
F ~2005 being delivered to MSFC on December 7, 1964. To date, a total of 5 
fireab le engines have been accepted by the government, two of which were-GFE'd 
to Rocketdyne for the FRT series. ~ 

RLlO ENGINE 
The Saturday launch AC~4 was cancelled due to weather conditions. The 

countdown p'roceded to T-5 minutes at which time the Safety Range Officer ordered 
the shot cancelled. Due to a conflict wi.th a Gemni launch, which has priority 
over Centaur, the earliest AC-4 launch date is now set for approximately one 
week a ter . V 

1~0 mockups of the 
Astronautics last week. 
differeEces between the 
of the Centaur with the 

RLlOA-3-3 engine were shipped to General Dynamics/ 
These will be used to check out minor tube routing 

uprated RLIO engine and the Centaur Stage. First flight 
uprated 1sp engine will be early in 1966. ~ 

C-l ENG INE (lOO ~ Pound Thruster) 
Seven (7) proposals for the C-l Engine Program were received November 30. 

Evaluation is in process and will continue throughout the month of December. ~ 

'-. 

Ed Buckbee
Translation
Ed O’Conner - Would a stern letter to Chrysler be in order? B
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NOTES 12-7-64 CLINE 

1. S-IVB STAGE BATTLESHIP TEST SUCCESSFUL: This 10-second_ .. test Qn _12_-l-64, 
was the first successful mainstage test on the J-2 at--a stage contractor's 
facility. Rocketdyne is evaluating the engine to determine if re-orificing 
is required prior to the next test, a 50-second firing scheduled for 12-5 - 64. ~ 
2. FIRST F-l BLOCK II ENGINE ACCEPTED FOR DELIVERY: Engine F-2005 will 
be the Jirst production Block II engine to be delivered and is allocated 
to S-IC-T. ~ 
3. SATURN IB/MINUTEMAN : Due to funding complications, the original 
five-month Saturn IE/Minuteman program definition phase has been redrafted 
into a two-part six-month study. Part I, lasting through January 1965, 
is to be funded from Apollo funds and is currently under negotiation with 
CCSD. Part II, which would be conducted during the subsequent four months, 
would be funded from funds other than Apollo. This Part I above will not 
result in a "Program Defiri-ition . " The expression "Engineering Definition" 
used in a teletype from Gen. Phillips, NASA Headquarters, to Col. James, -
MSFC, on this subject, dated 11-25-64 should not be misinterpreted with 
Program Definition. ~ 
4. NUCLEAR PULSE (ORION): (Reference NOTES 11-23-64 CLINE , paragraph 1) 
If you agree that this program belongs to MSFC if NASA is willing to go 
forward) we recommend the following steps : 

a. Dr. Seamans should be contacted and made aware that unless NASA 
takes an affirmative position ~, with respect to the Nuclear Pulse 
Concept, this program will be dead by the end of this year. / 

b. It shou ld not be necessary to convince Dr. Seamans that MSFC, 
being the launch vehicle developing center of NASA, would be the proper 
center to be put in charge of this program if NASA Headquarters decides 
to push it forward. V 
5. MOVE FROM HIe : This past weekend (12-5/6-64) the civil service 
personne l of the Propulsion Division, which has been located in the HIe 
since 1961 , was moved to Building 4610. Next weekend (12-12/13-64) the 
remaining contractor personnel will be moved to Buildings 4610 and 4481. 
This will leave the , Structures Division as the only P&VE element in the 
HIe facility. ~ 

Attachment #1: NOTES 11-23-64 CLINE 

Ed Buckbee
Translation
Frank W - Let’s discuss this. B



NOTES 12/7/64 CONSTAN 

J) /.2// ~ , 

1. LIFE MAGAZINE-SPONSORED VISIT TO MSFC/MICHOUD OPERATIONS 

Eighteen of the nation's busines s leader s, on a Life Magazine 
sponsored tour of the space facilities across the country, visited MSFC/ 
Michoud Operations on December 3, 1964, accon~panied by Mr. Webb, 
NASA Adr..:linistrator, and Dr. von Braun. The executives were briefed 
oy D r . von Braun and Dr. Constan and were given a tour of the plant. \,./" 

2. VISIT OF CONGRESSMAN THOMAS M. PELLY 

Representati ve Thomas M. Pelly (R.·. 'vV'ash), n"lernber of the 
COn"lITlittee on Scienc e and Astronautics, U. S. House of Representatives, 
accorL~panied by his wife, will visit MSFC/ M ichoud Operations on Decen~ber 7, 
19~>4, for an orientation and tour of the plant . ~ 

3, SOURCE EVALUATION BOARD FOR SUPPORT SERVICES AT MSFC/MICH 

The SEB for Support Services at MSFC/ Michoud Operati ons has 
completed its evaluation of the proposals r eceived by NASA for a firn1 to 
provide support services at the NASA MSFC/ M i choud Operations. T he 
Chai rlJ.1an of t h e Boal'c~, M. Keith :lible, will present the Board IS finding s 
relative to t h is procurem.ent to the Director MSFC on Decen~ber 7, 1964, 
to the As sociate Adrnini strator on Decen'1ber 9, and to the Administrator 
on De c ern be l' 10, 1904. V 

4. S-I/IB 

Dal.nU,I ': e to En;-.; ine on S-I-10. A ba .. of tools was · dropped on the . . ... ---..:u-_~.~..-..r.. ~ 
~~.!?_c:'!~sL9n[)ne t h rust chan1.ber o! .S:.!: to. ,.... Approxirn.ately 0 dents were 
made on the thin wall tubing oCtile thrust charnber. One of the dents was 
deep enough to create a hole through the tubing. The encine w i ll be relTIoved , 
sent to Huntsville, repaired, static fired, and returned to CCSD by Dec embe r 
11 or 12, 1964. This will allow installation back into S-I .. l0 prior to p ost 
stati c checkout. ~." 



NOTES 12-7-64 DANNENBERG 

1. Configuration Coordination Office - On 12-2-64) the responsibility 
for the processing of Change Action Memoranda (CA:.tvi"sy·was trans- ... " ,,~~ 

ferred from P&VE to the CCO. vExisting procedures in effect at the '" 
time of the transfer will remain in effect until provisions of NPC 500-1 
are im.plem.ented into the Boeing contract. V 

2. Experiments - MSC has prepared a letter to Dr. Kuettner for Mr. 
Faget's signature ,r:.9-uesting a MSC Z~ro G . LHZ ta1?-k experime~t 
(about 500 Ibs), for a Saturn IB flight. (Letter was not recelved yet) 

3. Crew Safety - The S-U stage logic for failure of two .fi;<!.iacent_cpJltx,9L 
englnes wlll be such that the ~.emain~,~.g ' e ,ng~~es will ?e-~s . ut-a()wn t? 
prevent pos sible structural breakup. v ""--

4 . Saturn V EDS Design Criteria - Have been agreed upon by MSC and 
MSFC and will be released as an ICD. V-

5. S-U Design Review - The MSFC/NAA series of design reviews 
is starting slowly. The firat design review to be held on thermal con­
trol was cancelled due to insufficient data provided by the contract~r. 
Approximately 18 of these reviews are scheduled for the next six 
months. It should be understood that 10 will take the lead in estab­
lishing these reviews with R&D Operations providing full technical 
support and technical validation. V 

Previously reported problem of technical validation of the con­
tractor design by R&D Operations has been solved by authorizing sign 
off by the Laboratory Project Offices. V 

( 
I, 



NOTES 12-7-64 FORTUNE J IL/ IJ 

1. Feedback from Monday's review of S-II test stand ahd related 

facilities. Lt. Gen. Welling Told Brig. Gen. Wilhoit that your message to the 

construction contractors accounted for most of the benefit derived from the 
" 

review and inspired the contractors to bring their problemt;; into the open. I 

think his objective comments helped, also. Koppers later/indicated to Paul 

Styles' that they wo-qld sign the Projec~ Stabilization Agree~entybut Leavell , 

seemed to need more convincing, which Paul hoped to do in Washington this 

week. V Paul asked that Col. Marshall and I meet with other non- signatories to 

explore their objections to si~ning. Marshall said he would join me in this. V 

2. Gen. McKee, Brig. Gen. Jones, Tom Bell, Col. 0' Connor and 

Ray Kline visited MTO by helicopter Tuesday a. m. They were briefed on our 

construction, activation and organizational concepts, given a quick tour of 

the S-IC - S-II test stand area, then flown to Michoud and turned over to 

George Constan. V 

3. Facility Managers Visit Wednesday, December 2 - Approximately 

sixty facilities engineering and program management personnel from different 

NASA activities came out here Wednesday morning under excort of Col. 

Sollohub from NASA Headquarters. Lt. Col. Beatty and I greeted them in the 

Corps Headquarters conference room, discussing construction, activation 

, and management items, then took them on a to~r of the site. I had to bow 

out to intercede in an argument between the State Highway Commissioner and 

the State Motor Vehicle Comptroller on charges to be assessed overweight 



trucks utilizing a small portion of Highway 43 enroute to the test stand area. 

Fortunately, the Governor anc:IAttorn.ey G~_~eral sided with us. and things were 
"""-------- --- --

ironed out that afternoon along lines reported in my last notes. IV--

4. Thursday's presentations to the Life Executive Space Group pleased 

Mr . Webb - he told George Constan and me afterwards.vrA.n of the guests and 

myself, as well, gained a great deal from your philosophies on the utilization 

of space. ~ad a chance to discuss the S-IC-F status with the Boeing 

Project Manager during the tour, and confirmed that PERT is still indicating 

the dates Heimburg and I mentioned to you Monday. Will keep in touch with 

the Stage Manager's Office on this. V-



NOTES 12/7/64 GEISSLER .J31<-11~ 
1. Saturn I Interstage Debonding in Flight: A Flight Evaluation Working Group 
meeting was held on 12/4 to review the problem of panel deponding of the Saturn I 
interstage shortly after separation. In each of the-thr~ pasffTiihtsth~-;;t~'~'~ t~""'i-~ 
Seems,to have deflected inboard at about 2 sec-ifte-; '-s 'e-p~r'~t'i~n-~ ~i~ay's-aCth~-----:;'" 
same location'-:Cb,eiw.~~n fins I a:iJ:d IV). ' In SA~5 a~d SA-7" this defi;Ction--was­
iYnmidia:'telY-followedbY· d;b~~dingorone specific panel. This was detected only 
by use of on-board cameras (including one recovered from SA-7 after hurricane). 
There is speculation that the yielding of the structure may be connected with the 
retro-rocket burning. Therefore, 'a, thorough investigation of this phenomenon 

-may be of importanc'e lor Saturn IB and V. A task group was set up to identify 
and recommend new instrumentation on SA-9, 8, and 10. V 
2. Apollo Extension Systems: The status of the Apollo Extension Systems (Lunar 
Surface) as presented to the R&DO Council Meeting (12/4/64) is as follows: Basic 
Elements - Shelter (modified LEM ascent Stage), Local Reconnais sance ModU:i~-::- ­

-(sm all ~-anned rove r 1, 000 - - 1,500 'lb. >: Manned Flying System" (Hopper), " and __ 
"'~Sci'enflf{c Equipment; Schedule ' - ~ Above elements for operation in CY 1971 -

• Mob ~~fe,~ ~.~pp;rato"r.y' _tp. b~~?~.leY..~s~u.p. ... ttLG X . ..! ?It..,iL.!..!.~_:.~l~ st; Funding - FY 65 -
$7.55 M (including.z 4.0 supporting development), FY 66- $15.835 M (estimated). 
A presentation is scheduled for December 9, 1964 at NASA Headquarters (MSF) 
to Mr. E. Z. Gray concerning MSFC plans for handling of FY-65 AES activity. v---

~ 3. Cislunar Pegasus: The thre e week "guide look" ,study on the Cislunar Pegasus 
, ~dicates that the mechanical portion of the Pegasus - C can be used with minor 
~modifica,tions. Ma:.fC:;-~~-~"ciTficati~n'to~osf o{"the' ele~!t:~?~c equipment will be 

. .;.,.,K' required. With the work done inhouse, the cost is estimated at $8.5 M and 413 
l ~\ Man Years, and out of house cost is estimated at $19.5 M total cost for a two 
j Jl~s. e o~ (flight mis sion. All figures are plus or minus 50%. This was Jpresented to the 
co~, ~.... R&D Council on December 4, and it was decided to recommend that the work be 
I) cr \ --_. __ .,. -- -..... -' " 
r\:; vlJ... done out of house. , 

J~f'03 . 4. Orbital Debris Meeting: An Orbital Debris Meeting was held at MSFC on 
ij ')~ I hl\~ -
<>L..~"v ~ December 3, 1964. Orbital Debris system for the Saturn IB and V were discussed. 
, .. "'" ' .. ('" , 
::';1"\ ;Douglas Aircraft Co. discussed the technical, schedule, and cost problems associated 

\"I,.i~\'~c. i with the pre:iminary solution that had been proppsed by Lockheed (Huntsville) and 

~ ..,i'\ i ~lso for then retro proposal System. 2'h= __ ~_~,~~lc:_~ , p!-"oposed system (retros installed 
[65 al:!J11 2~ .. aJt thrus,t structure on pad access doors - see atta~hed chart) seems fo 'b'eth'e --·--.i# 

~... mo~t practlcal for the Satur~J.~_ .. yehicles. Lockheed discussed their preliminary 
retro solutions for the Saturn" V Systems. It is planned that Douglas will by Feb. 1, 
1965, make a ~co:n:mendati5m~f ~t "~etro system and installation on the S-IVB stage 

.!hat can be used for_bc:.!l:_t~he Saturn IB and Saturn V vehicles. It was felt by Dr. 
Mra~ek that we should go ahead at that time and plan to make the necessary structural 
modifications to accomodate the debris system. This would probably be scar weights 
of 100 lbs. or less. V 

Preliminary information was obtained from Douglas that indicates that the use / 
....... . _ . ___ • '":io 

_o_f the A.P~ .or, t~e ,~~,sta]."J. QLtl:!_~_ J:.:. ,2 .. engine for orbital .debris . P"l,l~po~~s_1!?esn,I, ~. !.eerr:- __ 
I?!a sF.is: ,?-l.~ ..,. (Dr. Mueller requested information on these two schemes). Detailed 
"pros and cons will be available on these two schemes by Feb. 1, 1965. V 

Ed Buckbee
Translation
E.G. Please make little sketch, next NOTES. B

Ed Buckbee
Translation
H.Weidner - I think our course of action should depend on scheduling requirements. (65 or 71) B



NOTES 12-7-64 GRAU 

1. S-IC-T HARDWARE: Additional overtime has been expended to process a 
backlog of hardware through receiving inspection in order to forestall 
a possible schedule delay in S-IC-T assembly. PEavailabi1ity of docu­

, mentation started to cause delays; however, ~mprovement has been noted 
as a result of a meeting held with cognizant "segments within the Center. V 

I 
; 

2. DIGITAL EVENTS EVALUATOR (DEE) IMPLEMENTATION: NAA subm~tted a cost pro­
posal of $3,200,000 l ,ess fee, for implementation of DEE's as compared to 
DAC's estimate of $1,016,327 includ~ng fee (NAA will spend approximately 
$234,000 more on procurement of the units). In both cases, the contractor 

;,,,,'~~I cases, NAA' s _i~pac~ _~s thr.:ee __ (~)_ ti_~e_s greater _~.~an other contractors ,. ­
- r'(' ( other examPles ATOLL, MOD-80 (which implemented the All-Up schedule), 

•. ~ I .I-ihad units scheduled for MILA. An interes ting point here is that in many 

~ Instrumentation Simulator. 

3. CALIBRATION ACTIVITY: With reference to your remarks to paragraph 3 of 
the NOTES 11-26-64 GRAU (copy attached): It was not intended to give 
the impression that MSFC is falling behind. It was intended to show the 
considerable interest of KSC and MSC in this field which means for MSFC 
to keep on going. ~ 

4. UNSATISFACTORY CONDITION REPORT (UCR) FEEDBACK: A UCR system computer 
printout of all discrepancies and failures reported on S-IV Stages while 
at KSC is now provided the Senior Quality and Reliability Assurance Labo­
ratory Representative at DAC on a bi-weekly basis. This printout will 
aid in improving the inspection work performed by Air Force personnel at 
DAC. V 

5. NASA/DOD RELIABILITY AND QUALITY COMMITTEE MEETING: The NASA/DOD Relia­
bility and Quality Committee held its fourth meeting November 24, 1964, 
at NASA Headquarters. The meeting was chaired by NASA for the first 
ti~e. Agenda items included the status of DOD manpower support for NASA, 
the NASA Quality and Reliability Training Program, and the DOD Calibration 
Program. V 

6. ADVANCED ORBITAL LAUNCH OPERATIONS STUDY: The Contractor's, Ling-Tempco 
Vought, Progress Report was received and a quote is presented from this 
report: "Quality control, as presently practiced by induBtry, will have 
to be bet tered by 0~-e-ormoreor7(e'rs-"orniagnTtucfebefore~'tauncK:Gig-iarge 

_:.~o~~-ter .s ·ystePls 'I c~n~ b~me' ' a-!.~~-~:~r- ~ .. :t'fair ,:~(whi .. c_~~~~_~~,~:!.q.~i:ed J~~ op~:.:-~ 
. at1(:m~ . s~ ... ~~~>£:·~V . ~ . - . 

Attachment 1 (NOTES 11-23-64 GRAU) Dr. von Braun and Mr. Weidner's copies 
only. 

Ed Buckbee
Translation
Maxe Neubert. FYI . B

Ed Buckbee
Translation
I agree. 



NOTES 12/7/64 HAEUSSERMANN 

1. MALFUNCTION OF GYRO ON ST-124 FOR S-IU-8: A gyro failure on the _ 
ST-124 platform for S-IU-8 has emphasized the necessity for continuing 

. to perform accuracy t~sts at Cape Kenned~. The gyro that fa i led -was- -~ 
nearly two years old, having been accuracy tested the first time in 

- s/f/.f by EP-Bendix. It had logged a total of 270 operating hours, 
95 hours on the S-IU-8 platform, before the r.ai1ure occurred in the 
form of excessively high drift. When the gyro was opened, a metal 
chip was ' found in the gap of the gas bearing. We believe the- c nip 

-was generated during origfnal assembly of ,·the gyro and came from a 
screw used to connect the flex leads to the gyro. 

The malfunction was discovered in an additional accuracy test of 
the platform performed as a check -;f- ihe - tes'tstand. " - Th~t plat'torm ' --. ­

--had al ready been certified for delivery to R-QUAL for final checkout 
with S-IU-8. ~ 



NOTES 12/7/64 HEIMBURG 

1. F-l ENG I NE (MSFC): 

Engine F-1002-l was removed from the Static Test Tower West (STTW) 
on 12/3/64, for main injector replacement. This is the ~_...!UE_~L 
J~j ector that, has been damag~d~. boY. J ~~S .. Ln,9~, .. _~r.~!;k . i . .n9.." .. ~t.1:t,~[C"~... An i nves­
tigation to determine means of solving this problem is in process here 
and at Rocketdyne. 

The ~1J_~ ... ~econ.~.s, mandatory insp~c.tion of ~he turbine hanger brackets, 
~ .of F -k 1 002-1 ~~vea .. ~el .... dl,-,ab._..s..!:~.cl-dl..~R.P.!:~~'~d~'!~~,.Y_~l~_.Lf)~tw..3-)I. Pl''],~'''~;'~~:=~''~~w~-

brac ets. T IS WI e we repalre prior to relnsta Ing tne engine 
rn-'ihe STTW. Mod i f i cat ions are in .t!'le lip i pe 1 i ne" to cor rect th i s 
t rou b 1 e. V-' 
2. S-IVB BATTLESHIP: 

A la-seconds test was successfully conducted on 12/1/64. Data evalua­
tion revealed that the fuel pump operated during transition in the stall 

_~V_ ~ ... ,,~- ... ' _ ... , ..... ,;..,.~, .. _.~., ... ~.~ ........ ,.~.,.' .......... '" ,"4 •. '" . •• •• ~ ." ".~ ..• •• , ... ',j~." ,,,~, .• \.~,'t ... 
region. Because of this, ~ocketdyne requested more time for data analysIs; 

:-"an'd" the 50-seconds test, scheduled for 12/5/64, has ' been postponed until 
12/8 or 12/9/64. V'-"" 

3. 5-1 I BATTLESHIP: 

Preparations are continuing for the IO-seconds firing presently scheduled 
for 12/8/64. V -

4. S-IC-T: 

Attached is a copy of the Memorandum of Agreement reached ' with Boeing 
as a result of the 11/23/64, meeting. Dr. Rees has specifically asked for 
further information on this subject. These copies are for your retention 
and/or destruction. A meeting was held on 11/24/64, during which the 
qual ification of S-IC-T hardware was discussed. The results of this meeting 
are presently being documented. (Copies to Dr. von Braun, Mr. Weidner, and 
Dr. Rees only.) ~ 



NOTES l2-7-6~ HOELZER 

TASK GROUP FOR STUDY OF FINANCIAL SUPPLY AND PROCUREMENT 
ACTIVITIES: A Task Group has been established by Mr. Newby, 
composed of members of the Computation Laboratory, Financial 
Management Office, Technical Services Offige, and Purchasing 
Office. The purpose of the Task Group is to exploIeinterim 
J-rnp:r_oY~r:nent.s . }l1 .. Jh~. , p .r,9.~u~,gnt~E:tz~9X,s..~"~~ and plan f or rnfegra~e(\ 

"mechanized systems for the long range period. The Group is 
chairmaned by a member of the Computation Laboratory and 
will seek to make interim improvements in current computer 
use by the three line organizations involved in the procure­
ment cycle as follows: 

1. Identify applications now on computers in these 
areas and document them in a manner' that 'will provide visi­
bility to and facilitate understanding of the applications 
by the Task Group. 

2. ~Identify ~reas of possible improvement .~uch as cost 
reductions, reducing procurement lead time, savings of person­

, nel '" and more timely repor~s. " Target date for completion " , .. , 
- of this step is February 1, 1965. 

3. Make a proposal for revisions of present systems and 
p~esent to management for conside-r'at'ion~ Target date is -' 
March 1, 1965. 

'+. ...9..2I]:YE,;!rt: present .app1icatioI}s to . new ,generation ,- ~,orn::.;~ ... 
p.~ters as feasible. Target d,ate is Jan~ary 1, 1966. V . 



NOTES 12/7/64 JAMES 

PEGASUS: 
Pegasus "A" Electronic Canister Test - All testing of the canister 

(alTIbient and therrnal/vacuulTI) has been cOlTIpleted in J3ladensburg and 
the canister was shipped to Hage rstown on 12/3/64. vIt was lTIounted in 
the center structure of the spacecraft on 12/5/64. ~ 

Pe gasus "A" Spacecraft - SystelTIs te sts of the complete spacecraft 
are expected to be completed in Hagerstown so that the spacecraft may 
be shipped to GE on 12/15/64 and then to KSC two weeks later. V-­

Detector Panels - All panels required for the first flight unit, 
Pegasus "A", have been received and installed. ~ 

Se venth ProgralTI Review - The 7th ProgralTI Review is scheduled 
in Hagerstown on 12/9/64. V ' 
RCA 11 OA COMPUTER: Work on the fi~st :two cOlTIputers_ has beel). 
telTIporarily halted while a tealTI from MSFC Quality inspects worklTIan­
ship on the two systelTIs. The tealTI began inspection 12/4/64. 10 repre -~ 
sentatives are at RCA to deterlTIine program impact caused by the 
Quality problelTI as we 11 as , the checkout problelTI and a report will be 
lTIade next week. V 
S-IVB BATTLESHIP: 

A scheduledl0 second mainstage firing test was successfully per-. 
forlTIed 12/1/64. Side loads dalTIpened to a ne gligible value within 7 
sec onds. The GG heat blanket was turned on at the lTIOlTIent that LOX 
was detected at the inlet to the engin~ and turned off just prior to initia­
tion of sequence start. The~G bleed valve was opened during LH2 tank 
loading when the 50% level was reached. The recirculation pUlTIpS were 
turned on at T - 3 l/2 lTIinutes. 

A 50 second mainstage firing te s t planned for 12/5/64 was post­
poned:~' Analysis of the 10 second firing data revealed a stall condition 
in the LH2 pUlTIP during start transients. v -

The engine had satisfactorily recovered but the condition was serious 
enough that Rocketdyne requested a delay for further analysis and study 
of the chilldown procedures and conditions. Rocketdyne has scheduled 
a lTIeeting 12/7/ 64 -to make recomlTIendations to chilldown procedure s. 
If Rocketdyne recolTIlTIendations are available today and agreeable to 
MSFC and DAC, the firing will be attelTIpted 12/8/64. V " 
SATURN IB/MINUTEMAN STUDY: (DR. MRAZEK) A lTIeeting was 
held between MSFC and CCSD to revise the preliminary statement of 
work for the strap- on study. Revised scope of work will reflect a two 
lTIonths study with a review pre sentation planned for 1/11/65. Selec-

, tive inforlTIation frolTI this review will be presented to the January 
ManagelTIent Council. Arrangements were lTIade by Contracts 12/4/64 
to perlTIit CCSD to proceed with the study while negotiations are in 
process. 



NOTES 12 -7 -64 Koelle 

1. SATURN IMPROVEMENT STUDIES: We have word that Dr. Seamans has 
approved a total of $1,400,000 (within the advanced systems study allocation of 

' Ed Gray) for the continuation of our contractor studies on potential IB and V improve-
ments. \:<This is the first approval of FY 65 money. We have yet to get the money " 
~transferred to MSF C. ~!~ week we ~ye_a _ detailed m,id -term review of all study , 
contracts concerning the Saturn V improvement. Most of the present contracts are 

:r:uruting-out in April. With the new money we can extend them through this calendar 

\ )~f( year. V 
~~:~~r \\ 2. UNIVERSAL "DEPENDENT CAN": MSC is expected to sign soon a preliminary 
,t.i'" L '/J t- , design and mockup contract ($300,000) with Boeing for the famous "universal can" 
OJ,11A.L~'''''''· which will offer more volume for all AES missions. 

~}) . 
,.". 3. NEW NASA FIVE- YEAR PLAN: There must be somebody else within NASA who 

is not completely happy with the present state of affairs in the area of long-range 
planning. I quote the following sentence from Aviation Week of 11-16-64: "A working­
level complaint at NASA these days is that to get money in the new budget the concept 
has to look like Apollo, feel like Apollo, and smell like Apollo. " 

/-lflk {~Vll2c c;L Gcl4.! Lh~ -f'ttu.SL 1)Ia.vln;"~ ~1X,r:{ 
~ f!/,,~.a\' ~L:-;;;. 11e... ·/i~t>-i{l/e... C1,l-i~ 

1M. ~'\~.,(,~.H.I- ~J / iPk cvr' {~~ #;titf-. /;H~ it< tIl 111M. 

bv!11- u.r ~ 1.i.t,. M.L(/~ - ~AfiU"- 'I1f.-&r!--
~ '~JIAtit\ I .-Awe.- ltt14 J.ul,/.{? c- "6 'v CI if.!:!:-;:. If' 

~~tt~~ tc~'MM"' ) ffi t:. I~td{~~ A /A.UI..uJl£fi:e.....-­
~C;11 ~7tiL ~"'\ C" ~ 7I1M-}-1~ ) 

~ 

Ed Buckbee
Translation
HHK Request details. B

Ed Buckbee
Translation
HHK - We need both: long - range planning and Apollo ad-ons. The trouble at the moment is, that for the momentum built up with the main - stream Apollo program, there has been too little of the latter, with resulting immediate dangers to the statue of the program. B



NOTES 12-'7-64 KUERS 

~~·::..;=-ec~g2:~~f D_~5tSlTtion Rc::sLilting from "Weld Shrinkage: When in 
the welding precess the molten metal solidifies I it shrinks with the 
result of locked-in stresses and distortion:. Presently two methods 
are applied to counteract or correct this distortion: (a) ,shrink fitting 
of components prior to welding which can I however I only be applied 
to c ircular outlet welds and i s being used by S&ID and Boeing I and 
(b) aging after welding in restraining fixtures which can only be applied 
to 2219 alloy and to sub-as semblies of medium size. Two more manu­
facturing processes are now being added for correction of distortion and 
re moval of residual stresses: roll planishing and the magnetic hammer. 
(c) Roll planishing ha s been used in industry for many years. Appli­
cation oCi'fl S-p[OCe~ss was up to now not approved by MSFC and Boeing 
engine ering because of lack of knowledge and data as to the effect on 
such properties of 2219 material as notch sensitivity I stress corrosion I 
fatigue I life J etc. Extensive test and studies during the last year have. 
now provided this data , and the proces s now has the approval of P&VE 
a nd Boeing " As expected I the ~eld joint strength for 2219 material ~s 
being increased by approximately 20% with elongation still being good. 
This could potentially re sult in a decrease of weld lands and weight . 
savings or at least increases the reliability of our weld jOints. W~ 
have already built a special machine for planishing the outlet .welds and 
will use this method on gore segments for S-IC;-S02. _ (d) The magnetic 
~ -- ----.- _.-. ' -
~J1ammer I developed by Mr. Schw,inghamer I has already repeatedly been 
used in our shops on actual gore segments which could be salvaged in 
this manner I because distortion caused by weld repairs carried out after 
aging could not be corrected by other means . ....§.§;.tr;L~!5perienced s~ver~ 

_weld distortion recently in their girth we lds of cylindrical LH2 sections", 
.We have shipped one magnetic hammer with a movable power supply to 
Seal Beach. They succeeded in correcting.-all the distortion and are 

-q-uite enthusiastic about this method" V - - -'" ,.- . . --'.. , 
2. Negotiation with IBM for lU 's: J'Jego.tiations ~ith IB.M ,for the IU with 
regard to Item VI Manufacturing were discontinued December 2 I 7: 00 PM, 
At this time I there were approximately 83 ,000 manhours difference in 

~ IBM's position and Manufacturing Engineering 'Laboratory' s position. -­
Most of this difference was in the Manufacturing Engineering hours. ME 
Laboratory and IBM have previously reviewed their respective estimates 
and have determined that a common base line was used to arrive at the 
estimate, IBM agreed to re-evaluate their proposal and establish a new 

) 

position . . Negotiations will resume Monday I Decem-ber 7 I 1964 at 9: 00 . 
AM. Indications are that we will not be able to agree on manhours for __ ... _ .. _*.- -. - ~. _ .__ '" •.. • '. '.w< 4. •• .. .10 

Item VI of proposed contract NAS8-1400 with IBM. 
,of •• - .... .. '. . '.. ". .. .~.~ ", t 

3. S- IC - T Manufacturing Milestones: Joining of Thrust Structure to the 
Fuel Container has been completed I and Lox Suction Lines have been 
installed. This unit has been painted over the weekend and will be 
moved to Bldg. 470S-' for spHcing with the rntertank/Lox Container/Skirt . 

~~e~:ion "Unit. V· 
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NOTES 12/7/64 MAUS 

EXECUTIVE STAFF REVIEW - On Friday, December 4, I conducted an 
Executive Staff Activity Review. Dr. Rees and Mr. Gorman 
participated with me in this review, and Mr. Frank Williams was 
present for a portion of the review. We reviewed past, present 
and planned activities for each element of Executive Staff. It 
required most of the day, but I believe that it was very profitable. 
I will be glad to repeat all or an abbreviated portion of this review 
for you if you de sire. V -.. ,"- .... ". ,... . .. ......, .--......... , -

_~"" .. 4~ 

FY-65 MSFC SUPPORTING DEVELOPMENT PROGRAM - A group of 
people from Manned Space Flight are at MSFC December 7 - 9 to 
help develop an aggressive plan to attain maximum obligations 
by March 31, 1965, for the MSF supporting development program. 

'" Apparently, Dr. Mueller feels that since the FY-64 program was '­
essentially not implemented until June 1964, very little FY-65 
funding should be required. According to Bill Lilly, Dr. Mueller 
will consider any unobligated balances in these programs after 
March 31 as available for withdrawal. V 

RESTRICTIONS ON AVERAGE GRADE AND AVERAGE SALARY - Dr. Seamans 
has prepared and given to Mr. Webb a package of data for Mr. Webb 
to use in discussions with Mr. Kermit Gordon, Director, Bureau 
of the Budget, on BOB restrictions on grades and salaries of NASA 
and other federal agencies; the meeting is planned to be held end of 
this week. V ·'-· 

GENERAL SCHRIEVER VISIT - Ray K!inE;?_as _pw_j.ecLofficer, i~ y!.~nin<I. 
_an agenda. and making arrangements for the visit of Gen. B. A. 

Schriever December 18, 1964. The December 18 Staff and Board 
meeting is being cancelled. V-

Ed Buckbee
Translation
H.M. Yes, please 1 ½ hours enough? B

Ed Buckbee
Translation
H.M. Request short briefing during 14 Dec. Staff Luncheon. B

Ed Buckbee
Translation
Never mind. Gen Schriever cancelled Dec. 18th. Bh 



NOTES 12/7/64 McCartney 

1. R&D OPERATIONS' STAFF COORDINATOR, S-II STAGE: To 
enh ance staff coordination of technical project lnatters interfacing 
between 10 and R&D Operations, R-DIR has, in coordination with 10 
management, established a staff coordinato.r for the S-II Stage. The 
coordinator will afford .a central point of contact, within the R- DIR 
staff, for coordination of S-II technical requirements w ~ ver 
and financial resources on all'matters requiring an R &_ n sf 
position . In this way, R&D Operations can augment the s\... ... J -.J.

1 now 
p-rovided to 10, without duplicating 10 proj ect management responsi-
bilities. Existing channels of communications between 10 and the 
laboratories for technical information and as sistance will not be 
affected. !he __ ~_-=-!I Staff Coordinator, Mr. Van King, has been detailed 
from R- SA to R- RM for a period of six months. During this period, 
the staff coordinator concept will be evaluated. If the approach proves 
satisfactory, the concept could be extended to other major vehicle stages. V' 
2. FY -65 Obligations: In the 10/12/64 NOTES, the status of 1st quarter 
FY - 65 initiations against program authority for R&D Operations showed 
58%. Status of initiation:s as of November 30 is shown in the table 
below.{Dollars shown in thousands.) This information continues to 
receive close review at the monthly R&D Council meetings. 

% INITIATIONS 
PLAN INITIA TIONS OF PLAN 

SATURN I $ 13, 716 $ 8,131 59 
SATURN IE 24, 912 15 ,762 63 
SATURN V 93,461 60 ,842 65 

Sub- Total 132, 089 . 84, 735 64 
SR&T 11 , 724 7, 148 61 
ADVANCED STUDIES -0- - 0-

Sub-:Total 11, 72.4 7,148 61 
TOTAL R&DO 

PROGRAM $143, 813 . $ 91, 883 64 

3 . CONFLICT OF INTEREST PRESENTATION: As a followup to 
Mr. Newby'S presentation to the Marshall Staff, Conflict of Interest 
Presentations are being conducted for first--line supervisors of R&D 
Operations. Personnel from the Public Affairs Office, Purchasing 

V 

Office, and Facilities and Design Offices have also attended sessions. 
T h ese presentations are being conducted by Mr. William E. Guilian, 
MSFC Chief Counsel; Mr. R. E. Wood, and Mr. G. L. McAvoy of the 
NASA Inspection Office. A separate presentation was conducted for 
Contractor Officer representatives. This program began on November 2.5 
and will be completed today. V~ 



NOTES 12/7/64 RUDOLPH 

1 . Software Schedule Meeting - A meeting was held with representatives 
of I:SF , Bellcomm and MSFC on December 2, 1964 I concerning the .selection 
a nc.. :nonitoring of milestones in the develop ment o f computer programs. Head­
qUe ers is expect ed to request that such ~software .mile_stol1~~ ,be reported in, 
each mont r ' SARP Report, possibly beginning in Decembe r 1964. V " 

2. S-IC- S Stac;e LOX Bulkhead - The replacement S-IC-S LOX bulkhead 
manufa c tured by ME Laboratory has been w elded on the meridian welder, joined 
to the Y- ring, and has the polar cap welded on. The entire time required for 
asser:1bly incluciing the installation of fittings into the gore has been less than 
one month. This established a new and noteworthy MSFC assembly record for 
a bulkhead . V ' 

3 . S-II StaGe LH? Tank Insulation - On December 2 and 3, 1964, representa­
tives from [{M/S &ID visited MSFC to present the results of their studies to 
establish the opti mum configu;a tion for-the-LH2 Tank In'sulat'ion'. " Compa~a ti';c 

, results were presented on the goub~e Seal Insulation Concept-and the Light­
weight 1 . 6 inch Urathane Foam Helium Purged Concept. MSFC is currently 
evaluating this data and a decision should be made this week. V~-' 

4 . Saturn V Ooerational Disola vs - The contract for the Saturn V Operational 
Displays has been at NASA Headquarters' since November 13, 1964. It has been 
learned that we cannot expect it be signed by Headquarters before the third 
week in December. The contract has several other reviews to pass before final 
approval by Hea dqua rters, meanwhile , Sanders Associates have started on the 
basiS of a letter of anticipatory cost issued by the Contracting Officer V · 
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NOTES-12-7 -64-SHEPHERD 

Mis s is sippi S -II Seminar: It is too early to accurately measure the 
r esults of the meeting at Mississippi. However, it was very appar~nt to 
everyone in attendance that you consider the S-II Stand at Mississippi to 

- be On the critical path. It was the general consensus that your presence and 
talk lTIade the meeting worthwhile in that it enhanced the creation of ~prit 
de corps and placed everyone on notice of your personal concern of the 
progress at Mississippi. A total of 87 people attended the meeting. represented 
as foUows: 36 contractors, 29 Corps of Engineers and 22 MSFC. V 

MSF Facilities Task Group: A task group from MSF consisting of 
Messrs. Smolensky, Disher, Lord and Diaz visited us December 4, to 
discus s various problems and method of doing the facilities work. Additional 
details were given to them on (1) requirements for the Research Projects. 

-Laboratory Building by Dr. Stuhlinger, (2) requirements for the Green 
Mountain Facility by Messrs. Kroeger and Hoberg, (3) results of the S-II 
MTF scheduling given to you on the airplane to Mississippi, (4) a general 
briefing on how we conduct our facilities program at Huntsville to maintain 
the physical plant in a modern condition. The meeting appeared to be well 

..,/ 

received by the Washington people. VThe presentation on the S-II schedule 
will be given to Bill Lilly and Sam Phillips December 9 for their decision. 
The material presented by Mr. Hoberg justifying the Green Mountain~, 

requi;~~'ents did not completely convince "the Headq.i.~·~ters- people.th..<3:-~, , 
MSFC needed such a statio:t;l. , Astrionics is preparing'''additional information 
for further talks with Headquarters. V-

FY -66 CofF Budget: The BOB has returned their first markup on the 
NASA CofF Budget. The following is a summary of actions: 

To BOB BOB Approved 
(In thousands) (In thousands) 

Huntsville 8,365 . 1 "" 3,360.5 ,..11 

MTF 2,121. 0 2. 121. 0 V 

Michoud 300.0 300.0 v 
Various Locations 10,128.0 ;'v 5,000.0 I 

21,257.1 10,781. 5 

A detailed summary is attached. A reclama has been made by NASA 0L~~~. 

the cuts. .!~~l~ _ Lilly is not very optimistic apo\l-t tp.e BOB .~~jnst<l::~ing ,anyp.i. 
,_th~~~:l:.~~d ite~s.' .• A final markup is expected by the end of this week. V 

Attachment (Dr. von Braun's copy only) 



NOTES 12-7-64 Stuhlinger 

~ . 
- .j la/I .... ,. 

v ~ 

1. ART/SRT PROGRAM STATUS: The status of the FY-65 ART/SRT program 
unde r the cogni zance of RPL is, as of December 4, as follows: 

PROCESSED 
ANNUAL PLAN AUTHORIZED TO FMO OBLIGATED 

OMSF 10,777, 000 10,777, 000 920,578 72,254 
OSSA 475,000 475,000 935 ° 
OART 9 2 769: °00 6 265°2°°0 4 2°96 2 614 1 2879 2°00 

21 , 021 , 000 I} ,902,000 5,018,127 1,951,254 V ·· 

2. AES SCIENTIFI C SYMPOSIUM: It appears that the~ symposium which we 
are expe cting to host next year may be delayed to prevent a possible 
confl ict of inter e st situation from arising~ . If ' scientists are now 
named by NA SA f rom the scientific community to sit . on AES scientific 
panel ~ formed to judge and select experiments for AES missions, __ the 
s ci~ntists f orming the panel will be in a very favorable position. ~r 





_~ 5L~ sec ond mainstage firing was conducted on the S-IVB Battleship stand 
c~ .~~nesday, December 9, and a 10 second mainstage center engine firing was 
~c ,'.:.: lcted on the S-11 Battleship stand on Friday, December 11. Both tests 
';72:", apparently successful. V 

THO production engines are undergoing hot firing acceptance testing. One 
is u ~light configuration engine schedu led for S-IVB Battleship testing; the 
at ;.:::., a g:counc test configuration eng '. ne for S-II Battleship testing . V-

On~1 fuol urbopuffip witb. rodesignQd turbine wheels has 'G1ccumulated 5 , 000 
second s of test time in the component pit without apparen t damage. The turbo­
pUt.~) is being disassembled for inspection and evaluation.V· 

The first restart demonstration was conducted on R&D engine 015 last week . 
This is an FRT configuration engine which has accumulated 2800 seconds of run 
tir,1e, including four SOO-second runs. V 

H- l ENGINE 
Engine H-5030 on Vehicle SA-10, which was damaged at Michoud, was shipped 

to MSFC, repaired, and successfully hot fired. The engine will be returned to 
Michoud on Decemuer 111., 196L!" for reinstallation on the stage. V--

The .:.T-l Engine Program Review Meeting was conducted December 8 and 9, 1964·. ~ 

RUO ENGINE 
Centaur AC -4 (first t\.Jo-burn mission) was launched Friday mornint: (De­

cember 11). The .first burn of Centaur was satisfactory and a near perfect 
orbit \.Jas achieved. The vehicle started to roll sometime during the coast 
period. The prestart signal for the second burn was received by the vehicle 
boost pumps; however, the hydrogen boost pump oversped, presumably because 
there was no hydrogen over the sump due to the excessive roll. The LOX boos~ 
pump started satisfactorily. The RL10 engines do not appear to be involved 
in ::he malfunction. AC-5 has a one-burn mission and will proceed on the 
?~_r:.ned schedule. Next two-burn mission is AC-8, scheduled in mid 1965. V 

F-·' "GINE 
l-. major part of the FRT has been accomplished in that the calibration 

t ~ bcries has been successfully completed on engine 2006. The calibration 
E..:-<,.: .'; achieved a total of .11 starts and 1350 seconds of which 7 of these 
tests were for rated duratio~. No significant difficulties were encountered 
in ~ .. 2 entire series. The safety limits test series is well past the half 
v;-~y point (18 or more tests accomplished). v---

During testing at MSFC, injector ring cracking has been experienced on 
t ~~ee injectors. The problem is under investigation at both Rocketdyne and 
::SFC. One puzzling aspect is the absence of cracking in injectors of engines 
fired at RETS, EAFB. No conc lusive results have been ob tained t.o date. V 
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NOTES 12-14-64 CLINE -YI2/1~ 
1. SATURN I-IB: (Reference NOTES 11-16-64 CLINE, paragraph 2) The 
problems referenced in this note have been resolved between CCSD and MSFC 
personnel. V . 
2. SATURN IB/MINUTEY~N: Part I of the Saturn IB/Minuteman program 
definition, which is being funded solely from Apollo funds, has been 
r es cheduled to end on 1-31-65. This portion is expected to provide the 
definition of a preliminary Saturn IB/Minuteman configuration, a cost 
estimate for program implementation, the impact on Saturn lB ' schedul'es, _ 
an identification of long leadtime items, the impact on launch facilities 
as well as the overall Apollo program, and establish the_ requirements for -

_ modified or new production and tooling facilities. ~ 

Although Part I will not be complete, the contractor will present 
study results up to 1-11-65 to MSFC so that an appropriate presentation 
may be given to the January Managemen't - Council Meeting. v'6ost negotiations 
f or Part I have not been completed, but the cost" is anticipated to be 
approximately $150,000.~ , 

Negotiations with the contractors for the Part II phase of the study 
have been deferred until the certainty of funding has been established. 
Estimated cost for Part ~I is on the order of $1,000,000. ~ 
3, S-II STAGE BATTLESHIP TEST ABORTED ON 12-9-64: The scheduled lO-sec. 
firing was aborted due to~ss of engine start bottle pressure prior t9 
,start. Inspection showed a _crack, which necessitates bottle repair or 
replacement befor e the next test.~ 
4. S-IVB STAGE BATTLESHIP 50-SEC. FIRING SUCCESSFUL ON 12-9-64: Prelim­
inary evaluation showe~ g9 evidence of fuel pump stall.v/Gas-generator 
combustion temperature spiked to 16000 F, but stabilized at 925 0 F. Mainstage 
combustion pressure was 710 psia. The next test is scheduled for 150 seconds 
on 12-2 5-64. V -
5. S-IC-T PARTS AND COMPONENTS QUALIFICATION DATES: S-IC-T parts and 
components qualification dates are still sl~pping. Will meet with Boei~g 
on 12-18/21-64 for detailed review and further recommendations.~ 
6. MANAGEMENT OF DYNAMIC TESTING: In May 1964, the three laboratories 
concerned with dynamic testing of the .Saturn IB and V had several meetings, 
of which the main purpose was to find a solution for working together and 
t o get the job und erway. At that time, .arguments were presented against 
a manager for carry i ng out operations re20rting to a committee. It was 

. fel t that:tFl{s committee would be~oodPfor £lann ing ana-requirements but 
_~as~ the _group to- be responsible lor operati~ns~ ::l:n ~fnteres'to{ 

harmony, concessions were made to operate under the plan presented to you 
on 12-8-64. To date it has worked. 
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Ed Buckbee
Translation
Herm. Weidner - I suggest you come to an understanding with I/ O. that assures - continued harmonious work - closing the money loop. B

Ed Buckbee
Translation
F.C. It was I who raised that argument. Since we are employing CC and Boeing to do this work under these systems support contracts, the managers must be accountable to the IB and V program managers for the cost incurred by the contractors. The committee is fine to define the test program and evaluate the result, and to re-direct the program of necessary, but it is not in the vital accountability loop! B



NOTES 12/14/64 CONSTAN 

1. S-I/IB 

Assembly & Checkout - Proceeding on schedule with no significant 
new problems. V" 

Quarterly Review - The tenth Quarterly Review of S,:,"I/IB Programs 
is scheduled to take place at Michoud Operations at 9 a. m., Thursday, 
December 17, 1964 .. \,...--"'"' 

Spider Beam. Qualification S-IB - A load' test was made on the spider 
beam to evaluate the cr?s s beam fix to determine the load carrying capa~ 
bility of the LOX tank fitting which had been overstressed in previous tests. 
This area was ~oade_~_t_~._~~.O!o of design load without any apparent failure. t---

2. S-IC 

S Vehicle Thrust Structure - Shipped to MSFC, Huntsville, on 
December 5, 1964. V-

Tank Welding ~ A successful fuel tank bulkhead to skin weld was 
made with only minor weld repairs necessary. V--

3. Support Services 

Mason-Rust was selecte~ by NASA Headquarters for negotiation for 
support services contract at Michoud Operations. V-



NOTES 12-14-64 Dannenberg 

1. Working Groups. R-SA is presently investigating the-situation and 
charter of the Worki.ng Groups, ~hic~ n~~~.!;e<!~.;!~~.VYOu will be briefed 
on our proposal. V 

2. Experiments. In the Experiments Coordination meeting of December 10, 
1964, details of the lIexl?_~Eimentation compartment" for LEM were discussed. 
Prior to the next Manned Space Flight Experiments Board meeting (January) 
a conceptual design will be available based on (a) materials and (b) Zero G 
fluid experiments. ~ 

3. S-II Manpower Survey. IO was furnished Civil Service manpower figures 
of R&DO which show 120 direct man months (1/10 of S-IC). The situation is 

I ~<I'''' ~~.~/t.'.Mitw 
being investigated. \I"'"" '",., .",""",.-""",,,,.,,,,,,,,~ 

/1 
• I 



NOTES 12-14-64 FORTUNE 

1. Cong ressman Thomas Pelly (R - Wash. ) - accompariied by Mr. 
E. C. Vogel, Chief, ,Public Relations, Boeing Company, (Michoud), and 
Mr. J p.mes Funkhouser from Michoud Operations visited MTO December 7, 
1964. They were briefed on the status of the facility and taken on' a tour. 
Congo Pel1y's questions primarily concerned the role of Boeing at MTF. ~ 

2. Gainesville Museum Committee Formed - in an effort to gain 
greater support from some critical areas surrounding us, we invited rour 
prominent citizens to screen historical data on our local site (the county 

h -. . . . ,_ 

seat for many years of al1 lower Mississippi) to recommend what should 
be retained for display in the Logtown Post Office building which will serve 
~_a_:museum. They have mes..,.J3rmed a committee, and wil1 assist us, at ' 
no cost to the government. '('" y" 

3. GE officials visit - Southeastern Region Vice President, Thomas K. 
Edenfield from Atlanta, and his counterpart from the Southwestern Region 
(Dallas Headquarters) Edwin H. Howell, spent Thursday at the site. They 
reviewed GE operations, then after lunch asked that I give a short descrip­
tion of MTO, our construction progress, activation and operating plans 
followed by a tour of the sites. Their functions seem to be advisory, not 
in direct line, but to analyze and as sist across all GE elements. I believe 
Edenfield might sometime be of help to us. ~ 

4. Eleven Governors visit Mississippi - Governors from petroleum 
producing states met in Biloxi Thursday regarding interstate Oil Compacts. 
Gov. Paul Johnson held a banquet that night, which I attended. ~ speci­
fically mentioned NASA contributions to state economy and culture in a 
short talk. \. '> Several Governors wanted to come out to see our installation 
Friday, but heavy rains prohibited, stopping most MT F external work, also. 
The out-of-staters were pleasantly surprised at their Mississippi reception 
and how a ~or conference could be held down here without notoriety or 
incident. V 
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1. Saturn IB/Centaur High Inclination Orbit s: Re: your recent note concerning 
Saturn IB / C entaur performance to high inclination orbits of various altitudes. A 
study has just been completed by Lockheed for us on the performance of both the 
Saturn IB and the Saturn IB/Centaur to circular parking orbits of various inclinations 
between 185 km and 555 km. Direct boosts into orbit with 3 dimensional optimum 
d eflection program were considered. The most significant results are shown in the 
two attached payload graphs. (We will be glad to send you the whole report, if you so 
desire.) Extension to coasting orbits (Hohmann transfers, etc.), orbital transfers 

and rendezvous considerations is unde~;!y and .:z:~ ... ,~.~&g~,..,st" e prief~;::.~~.~~ ... '?~~J , .. !,l;~ s_ 
subject around the middle of January. r ' , 

, '" .. _.'~" I.r;. . 

2. Saturn IB, SA-20b "LEM ALONE" Mission: NASA Headquarters has asked for 
the impact on the launch vehicle , of flying a "LEM Alone" mission on Saturn IB,SA-
206 as proposed by MSC in event a Block II CSM is not available. The mission will 

~be ~n unmanned launch t;t;st~--co-~pi'et'e', ' f~eled LEM for verification of LEM sub­

systems operation. The following pos sible configurations are proposed: (l) Apollo, 
having an external configuration identical to the operational vehicle but~tilizing a 
light weight CSM (BP #16 type) which would be jettisoned with the LE,S;\(2) Modified 
Apollo consisting of a 3 bOO Ib'. LEM Adapter with modified nose cap from aerodynamic 
shroud used on IB/LH Experiment. The 750 lb. nose cap would be jettisoned in 
orbit prior to LEM ad~pter deployment. To technically evaluate impact of IILEM 
Alone ll mission, a two month study will be conducted to be completed on Feb. 10, 
1964 . R-AERO is lead lab. for this study: A meeting was held on Dec. ' 10, 1964, 
to outline the activities and schedules. v----
3 . R~sults of AES Monthly Meeting - NASA Hq., Dec. 8, 9: , FY -65 AES funds are 
being held by D r. S e amans, pending action by BOB on NASA Hq. submission for 
FY -66. Approval was given by NAsA Hq. (Mr. Taylor) to redirect Bendix and 
B o eing to reduce study effort on MOLAB in favor of a luriar Ilgolf cart. v-r~formal 
direction (to be formally confirmed in two weeks) has been given to both Bendix 
and B oeing. The next AES meeting is scheduled at MSFC F .eb. 3 - 4, to be attended 
by personnel from NASA Hq., MSC, KSC, and MSFC. V--

lee \" 4 . Effe ct of Mixture Ratio Steps on Guidance: Detailed investigations of the effect .. , 
!elew-J of prog ramme d mixture ratio on guidance by R -AERO have re,:,ealed two signific';;:~'t 
~>'l"S .. problems. (a) At this time there is .no signal from the S-IVB to the IU !elljng the "'-
~o,v I guidance system when the step in n:-ixture ratio has occurred. Thus, if the mixture 
~I rati o shift occurs at o_ther than the nominal time, the guidance system treats the 
1" resulting variation in thrust as a perturbation and ~oes not correctly predict the 

optimum path to fly. Due to this effect, ' a 2% 'error in loading LOX on the S-IVB 
. stage of SA-201 will produce a payload l~s ;-o{ 4bO lb, "with similar results for other 

11 perturbations. This problem may be largely eliminated by providing a discrete 

~ .!'ignal fr9!E:...0~.,;~,L..~_B.,.;~ .£,.~~~ ,IlL~!,.~2'~. ~i:;;\:: ... ~f .. !,€~::~~i!,~. V(b) After the mixture ratio 
step, DAC has indicated that the propellant utilization system will introduce a tran­
sient in mixture ratio of up to 120 sec duration. This transient prod ' uces a payload 
loss of about 250 Ib on SA-201 and, in addition, will introduce a slow oscillation with 

about a 15, deg am.plitude into the attitude motion of th'e S-IVB. If the transient is -
• reasonaJ3'l'y predictable, modification''{o-"the guidance equations can be made which 
should subsfantially reduce the payload loss and attitude deviations . . 

. Studies thus far ~ave concentrate~ on. the Saturn IB/S:~IVB. It is not immediately 
obvlQusAthat theds..olutl.on..:to problem {a J. WIll be as .simple for the S-II stage of Saturn 
V. K- STR an K-P& VE al"e aware 01 these studIes. 

Ed Buckbee
Translation
Lee James, Hans Paul FYI. B

Ed Buckbee
Translation
Should be simple. B
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1. S- IU- 8 INSTRUMENT lJNIT CHECKOUT: There has been some delay in checkout 
of the S- IU- 8 Instrument Unit due to non-availab{lity of the F-6 Telemetry 
Assembly and problems with the RCA-IIO Drwn Merrory. Checkout is now 
progressing satisfactorily, however, and lost schedule time will be 
recovered. ,~ . 

t' 

2. S-IV PROGRAM : The S- IV-8 stage is undergoing post-static checkout in 
t e Engineering and Development Building at Sacramento. The S-IV-IO 
stage is in the test stand at Sacramento undergoing preparations for 
static test. A dessicant'sack ruptured in the chilldown ducts, deposited 

l{~ I dessicant ~aterial in two of the engines on this stage. The engines ' 
:\ ..... ;,[ ~ will be replaced by spares,. DAC estimates about ten days-ror-t'hls~-'change, 
.~~~~ ~owever; parallel work will continue and only two or three days schedule 

r VY\ ') time should be involved in the incident. V· 
- ~ '"'",,\ ~ \ 

If\ t?,.c ~... 31• 

J5 
S-IVB PROGRAM : The S-IVB Battleship was static fired at Sacramento on 
December 9 for a duration of 50 seconds . No fuel pump stall was indicated 
as in the 10 second firing. One hot spot was noted in the flame bucket, 
but further investigation will be necessary to determine the .extent of 
this problem. If review of data and other considerations permit, a full 
duration (150 seconds) firing will be conducted December 15, 1964.~ 

4. F-l ENGINE PROGRAM : F-l Engines 2007 and 2008 are undergoing final accept­
ance checkout at Canoga Park. It is of note that only one Material Review 
action was written against Engine 2007 and no Material Review actions were 
written against Engine 2008 during the acceptance test at Edwards. Engines 
2004 and 2006 are undergoing FRT at Ed"'Jaros and the progress is satisfactory. 
After the fifth firing, erosion was noted on the Injector of 2004 at a 
point near the center ring to baffle mating point. The injector was re­
rrDved and inspection indicated . th~~ passages through the baffle were clogged 
resulting in a loss of coolant at the point eroded. A replacement injector -
~vas installed and testing is continuing. V "'" ' 

5. APOLLO RELIABILITY NJD QUALITY ASSURANCE PUBLICATION NPC 500-5: During 
The visit of Mr. George Le~ke and Dr. Harvey Hall CMSF Reliability and 
Quality Assurance Office) on December 10, agreement was reached concern­
ing the format of the !'ISFC plan for i mpiementation of this document. A 
draft of the JvlSFC plan vlill be available by January 15, 1965. Results 
of an impact study of the reporting requirerrents of NPC 500-5 on the 
reliabili ty operations at HS FC ItJere presented and indicate that the 

\ requirements are excessiY8 anc;t t hat uncier t he existln~( capability, riot 
~,\It d H. ~ ) . rore t han 5-10% of the inforrration requireT71ents can be r,et . The visitors 
;,\' 1. . agreed to reconsider <l.lld detail negotiation will begin early in January . 
.v I e.rer r!owever , although t he remlire~ents 2l!T! excessive , a large gaD exists be-
.. G'ra.(j tween the preser:t capabilit y and a practical . i n fO~':rna~:r(;;;'require~nt -Hhich 
Re...41Je-S I- . I?"eeds ·-.to ~~ C:l.?sed in VST:C.,,,:, 'l'l?ose v:i10 r:lli!c1rr8 ' :''€~cuy'ccc; ill 'LlK~, ~(!ntep h~ve " 

fb~eA'(,t.f toKeep '" t hJ.s hlgh on the prlorlty lls t . 'lou ItJlll. hear about t.m.s more In .J -..\ J.965 . 

Ed Buckbee
Translation
D.G. No new static run necessary! B

Ed Buckbee
Translation
H. Weidner, Dieter Grau - Request briefing. B



NOTES 12/14/64 HAEUSSERMANN 
-,., 

1::"12./16 

1. ELECTRICAL SYSTEMS TECHNOLOGY CONFERENCE: An Electrical Systems Technology 
Conference was held by NASA's Office of Advanced Research and Technology (OART) 
in Wash ington, D. C. on 12/9 and 10. Mr. R. J. Boehme, R-ASTR-E, served as 
technica~ coordinator for MSFC's contribution to this conference. The 
f ollowing MSFC r epresentative s presented the listed topics. 

Mr . L. H. Wood R- RP-N 
Power Conditioning for Electric Propulsion 

Mr. Whit Brantley R-ASTR-A 
Advanced Studies of Power & Distribution Requirements 

Mr. R. J. Boehme R-ASTR-E 
High Power Switching Devices 
Motor Driven Switches 
Bifilar Wound Relays 
Relay Specifications 
Advanced Electrical Control & Distribution 
EBW Systems 
Sol id State Relaying 
Electrical System Transients 

Mr. Dwight Baker R- ASTR-E 
Inverter for Pump Motors 
Inverter - SCR Type 
Measuring Voltage Supplies 

Mr. Carl Winkler R-ASTR-R 
Precision 3 Phase Inverter, Sys tem 
Integrated Power Amplifier 
100 Ampere Transistor Switch 

The primary purpose of this conference ' is the excha~orr. informa~ ion pmong 
the NASA Centers on Advance Research Technology. V V-Qs\,\ .~'IA(I "i·i! h 

, (1 .. -f,:. 
2. RESEARCH ADVISORY COMMITTEE MEETINGS : Last week I participated for two 
days in a meeting of the Research Advisory Committee on Control, Guidance 
and Navigation and for one day at the G&C Steering Group at Lewis Research 
Center. The presentations covered research work at the various Centers. I 
got the impression that we, at R-ASTR, are limited in research for several 
reasons more than any other Center. Also, a stronger control from OART 
and MSF) is desirable to avoid multiple redundancy in research. A typical 
area i t R&D on sensors for space vehicle control. 

I 

'. j11L 
-.- ' ,# '~\..f()/~ ~~_. 611l~ I {!lvtJ( ),~ iti,:,(r ~ "L((L.I/{i·,j / 

~\,( '1\ IV\.S)': S f ;:(t~-J').{+-lt,/.-&~..J I!'.) 'it;( ,.~;·U!t·t tt"" . h!t- I!..~ .'" ~ 
I ~,: ~/ t1 {-U(.f4 ,~4--',-4- fe.~ f..c(x.'~ u.JrL\e~ fLH-. '~J--.J-
~ dL-ir'A- --k(.i,{'~L ~~ ~[t-(hd.'·( ~~.ftj, I~ ~ ) ~Au.. .,:,,';/~ I,~ 
j p... ) }< 1 ~ .ti.( ()l J.l t-l. t\O- IJ) · 

Ed Buckbee
Translation
Very useful! B 

Ed Buckbee
Translation
W.H. probably true. OART favors their own centers and MSF’s first business is the man on the moon. What items you feel particularly hot about do you think we should fight for? I’m willing to pitch in and help. B



NOTES 12 /1 4/64 HEIMBURG 

1 . F-l ENGI NE: Engine F-1002-2 was installed in the Static Test Tower West 
(STTW) on 12/10 , and preparations we re begun for an initial test date of 12/17 . 
This eng in e has the FRT injector and the modified lox dome. Testing will be 
conducted without the 16: 1 thrust chamber extension installed, due to the 
incompa tibility of the FRT inj ector and the Bl oc k I extension. V~· 

2 . S-II BATTLESH I P: The 10-second firing scheduled for 12/8, was rescheduled 
for 12/9 , when an intermittent overspeed trip cutoff occurred with no immediate 
solution evident . 

The t e st had to be scrubbed again on 12/9 at approximately T-1 second as a 
result of a cracked weld on the sta rt bottle. A succesful la-second firing was 

i", It ~~.'2.d_~c:t~.~ .. 0,11 12/1).:. v/ -........----,---.. -. ...-,-- . ,- ".' ... , .. ~ .. ,.;--.-, .... ,".-..... 

~ t' 3. S-IV-10: The stage was installed in test stand 2B on 12/S. Inspection 
.' /'! revealed rupture of the desiccant bag in one o f the chi11down ducts releasing 
\~:t')J~~ I. numerous 'pe 1 (et s . i nEo 't he" duciT ng ' a~rid~onseq uent ly into the two a ssoc i a ted 

'!{\;. 'I -engines . These two engines will be replaced. No serious impact on the 
~~(. sched uled accepta nce firing date of 1/20/6S is anticipated . 

• I 
~ . 
.. ~-) 4 . S-I\BBATTLESHIP (SACRAMENTO) : ~'2 SO-second mains tage test was successfully 

conducted on the S-IV B battleship at DACls' Sacrament o Test Site on 12/9. A 
ISO- second mainstage test is plann ed for 12/1S. ~ 

S. SATUR N I (SA- 110) : An H-1 flight engine (S/ N S030) chamber was accidentally 
damaged at the Michoud Plant necessitating chamber repair and refiring of engine. 
The engine was f ired at MSFC on 12/10, and shipped back to Michoud on 12/1 1. ~ 

6 . MTF WORKING GROUP: 

J.l·d ... ( S-II GSE Installation at MTF : North American (S&ID) has issued a stop order 
,.,.:'\, I on thei r design contract with Aetron affecting approximately 40"10 of the GSE on ' ~ 

. . I "t he f irstS-II stand. Since we have agreed to a MSFC contra 'ct with Aetron for 
P(I \ the . in~ta .l1ation itself , thi: delay in del ivery of S& ID design draw i ngs would 

ObVl0US]y affect ou r completion date. It appears that the effect would be an 
~e, ! 8 - wcek sJ'ippage, from 9/1 to 11/1/6S. This information was received informally 

.. - !-from-the~'S&lb p't-oject enginee r. However, MTF Working Group has contacted 

\ Mr . Roy Healy and :.::s.~~~..l~.~! .... ~~~~e ... .r:,~. ~_~,,~:.~ .. ,da. ~.;;~;,." ~.; ,, f~r.,~. i .. ~~~.~,..?ffi.;}.~.l, lY . 
\ 

t h rough cha nne 
1 

S. II l~ .... ;,\h ... ~.-C. i9.t,c-'·lJri II 'r O-l. C:..("I,ii}-· a Uti d.Lf~j ': ' "f2 )wYh; 
. ~..,... ~ rj J e.a..U-(.~AJ 

t 7. S-IC-T: Attached IS a copy o f the memorandum of agreement reached wi t h j ~ ' ''1 
Boei ng on the qual ification of S-IC-T hardware. The status of this hardware 
will be cov ered by Mr . Hel 1ebrand in Mr. Cl inels NOTES. (Copies f or Mr. Weidne , 
an d Dr. von Braun only.) V ' __ ..... ~ ..... 
8 . S-IC TEST FACILITY (WE ST AREA): During the past week, .',,3 ' major cracks 
have developed in the welds for the ho1ddown arms. The cau ie::::oY"t h-ese-cra c ks 

"'"a"nc(''' the''' so'lu 'tion t h.,e refo·r ar~' p ~e s'e~t1y ' bein~; 'in~e'stigq .te ((and you will be 
kep tin fo rmed • • /'" .~I"'/'" . 

Y ./ 

Lp ~<£,. C!} 'w1d l.b-" c tit k'II;j. ;::J 
Q{tl'l til..'wr CO r-{;S I 0 - -! 1-1 ~J-. ~ Jlp h 0 t!/ 

(it-\ f-t-.Ie-. C4Jrt ,tCtr,s f ~ 

Ed Buckbee
Translation
K.H. Let’s redesign the bag!! B

Ed Buckbee
Translation
Jim Shepard FYI. B

Ed Buckbee
Translation
I think we shouldn’t accept any delay. We just steamed up the construction contactors and the Corps. Let’s not slip now on the outfitters! B
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!'.J 

..J.t Il /IJ 

1. POTENTIAL SAVINGS IN COMPUTER RENTAL: Our Business Appli­
cations Group has conducted machine studies in the peripheral 
computer equipment area and has f ound p?~e~tial savings of 
nearly $5,.000 per month by exchanging some IBM equipment for .. , 
Remington-Rand Univac equipment . These computers would be 
us ed to support the larger computers by card reading, card 
punchi ng, and printing . We plan to order this cheaper equip ­
ment as rapidly as possible . 

2 . COMPUTATION LABORATORY FACILITIES : The extension to 
Building 4663, now under construction, will be ready for 
c""cupancy on the following dates : "A!T Wing, February 17, 

5 ; !TBTT Wing, January 16, 1965; TIC" Wing, January 1, 1965 . 
e expect to utilize most of the personnel space in these 

new extens ions to bring back our Data Reduction people from 
t h e HIC Building . V ' " 

Ed Buckbee
Translation
Jerry McC - Incredible, eh? B



NOTES 12/14/64 JAMES 

P E GASUS A: Electrical syste:ms tests of the asse:mbled spacecraft 
have been co:mpleted in Hagerstown. Re:maining spacecraft testing 
is scheduled to be co:mpleted and the spacecraft will arrive at GE 
this week and then to KSC approxi:mately two weeks later. ~ 
S-IVB BATT LESHIP: A scheduled 50 second :mainstage firing test 
was successfully per f or:med on S-IVB Battleship on 12/9/64. No :major 
probl(;: llls are apparent fro:m a quick look at oscillograph and strip 
chart data . All facility and stage hardware functioned satisfactorily 
with only :minor discrepancies noted at this ti:me . Thrust cha:mber 
side loads were so:mewhat higher on this test than the previous test 
(10 sec. ) but satisfactorily da:mpened out in approxi:mately 8 seconds. 
Scorching of fla:me bucket paint was noted above the i:mpinge:ment area 
on the back side of the bucket. This area (approx. 21 x 4') was just 
above the area scorched on the last test in which additional holes 
(240) were drilled. It is planned to drill approxi:mately 200 holes in 
this area prior to the next test . The next test is scheduled for 150 
seconds duration on 12/15/64. This te st is planned to be followed 
by the first full duration test on 12/19/64. ~ 
S-IVB QUALIFICATI ON TEST PROGRAM: Reference Grau 1 s notes 
11/16/64 on slippage of S-IVB qualification test progra:m - see attached. V 
RCA 110A COMPUTERS: RCA is experiencing difficulties in. obtaining 
high reliability se:miconductor parts fro:m vendors on the Saturn IB 
co:mputers . Delivery of these co:mponents could create as :much as 
a ten week slippage in co:mputer deliveries going to KSC for the 
Saturn IB progra:m . KSC is c'onducting a study to deter:mine if facility 
checkout tests can be perfor:med ,without using these co:mputers. Re­
sults of this study should be available within a week. If co:mputers 
a re not required for wet tests, there will probably be no progra:m 
i:mpact. If co:mputers are required for wet tests and deliveries are 
delayed, progra:m i:mpact will probably result. Latest allowable date 
at KSC has been requested and status of these co:mputers will be :moni­
tored to atte:mpt to :meet an acceptable delivery schedule. V ' 
FLIGHT MISSION ASSIGNMENT DOCUMENT : (MRAZEK) Reference 
your question on :my 11/23/64 notes as to the configuration to be flown 
on 206 - the probable 206 configuration will be the Apollo configuration 
consisting of LES, C/M, S/M, LEM adaptor and LEM. MSC requests 

. either a co:mn;,on configuration on 203 and 206 ,or the }\pollo configura­
tion on 206. VWe are preparing for the Apollo configuration on 206 
since preli:minary study indicates we will have control proble:ms on 
203 if we atte:mpt to fly the 206 external configuration. v -' 

Attach:ment #1: Grau 1 s Notes 11/16/64 (Mr. Grau and Dr. von Braun only). 
Attach:ment #2 : S-IVB Qualification Test Progra:m (Mr. Grau and Dr. von 

Braun only). 
Attach:ment #3: Ja:mes' Notes 11/23/64 (Dr. von Braun only). 



NOTES 12-14-65 Koelle 

1. THIS WEEK'S HIGHLIGHTS: We have a two-day review this week on our 
Saturn V improvement studies. This is the mid term review of six contracts. 
We have scheduled a management type summary for Thursday (2 hours). , l-

Mr. E. Z. Gray and his senior staff will be here on Wednesday for a review 
of advanced studies, primarily on policy matters. We are prepared for some 12 
topical r ports (15 minutes each) from which he is expected to choose. He will 
arrive Wednesday morning and the meeting will start at 11:00 a.m. (not at 10:30 
as previously announced). We will have sandwiches in the 10th Flo?r Conference 
Room, in order to conserve time. The policy discussion will begin around 1:00 p.m. 
when you are scheduled to join us. l/ 

2. "RETURN ON INVESTMENT": We have developed a calculation procedure which 
attempts to assess the expected"return on the investment'.' of any space program and 
can suggest the relative standing of alternative space program plans. It is based 
on the "weighted objective list, " which was derived by group judgment of senior 
MSFC personnel. Forty-four yield indices are available to correlate the yield of 
a space program with the given objectives. Each of the objectives is represented 
by a "worth estimating relationship." The number of terms in each equation is 
proportional to the weight of the objective. The individual terms are nonlinear and 
produce a devaluating effect with increasing time and transportation volume. 

The calculation procedure is simple enough to be explained to people not 
specializing in the "numbers racket." We are now testing this procedure to find 
out how useful and valuable it might be as a planning tool. 

The purpose of this limited effort is to gain more insight in "what makes the 
space program tick, " and not to derive at a new space program by analytical 
procedures. 

Ed Buckbee
Translation
HHK - Although I’m sure you know as well as I do that the practical feasibility of space programs depends not only on logic but on such unfathomable elements as President Kennedy’s election or NASA/AF relations, I am in complete agreement with you that it is absolutely necessary that we proceed in our long - range plans with as much logic and care as we can muster. Let’s make sure that we discuss progress in this area at regular intervals. And don’t get discouraged. B



NOTES 12-14-64 KUERS 
f~ / _V {2 /j 

1. Results of Your Top Local Meeting with Boeing on November 19: Here 
are some noticeable and important results from the "Summit Meeting" with 
BO$ing last month: 

a. There is a .m.£Lk.ed gttitude cJ;1ange on the part of the Boeing 
)J(';of)Le on all levels of supervision.i ' i... willingness to work with MSFC- for . . - -- ---- .. _-- ---
t lie project ? i·~~_~! f.?r ,a cor~tra~~s now evident. V" -

b. Several -T CAM meetings have been held to s:J.efer or plan 
incofPoration of changes within given time schedule. Memo's of firm 
a greements have been concurred in by MSFC and The Boeing Company. 
It is now recognized by Boeing and MSFC that change control has to start 
in the beginning of the change cycle in design engineering and has then to 
continue until the modifications are incorporated into the hardware. Actions 
for procurement I tooling I and fabrication have to be initiated as the design 
of the configuration change proceeds I not waiting for final approval -of the 
CAM. Cost and schedule impacts must be accepted during the change 
development period. y "" 

c. The manufacturing organization of The Boeing Company at Michoud 
has been reorganized. Four functional divisions have been established I each 
reporting to the Director of Operations I Mr. Bud Coenen . . This will result in 
faster response to changing program requirements and a more efficient ... . 

. operation~-

d. MSFC and The Boeing. Company have established procedures for 
negotiation of late documentation on parts. V 

e. Delinquency of component delivery has s.ubstantially improved_ 
The Boeing Oompany count of delinquent parts was 319 line items for -T on 
November 19. The count was 165 line items on December 10. V ' 

2. Manufacturing Milestones for S -IC-T Stage: The Thrust Structure/Fuel 
Container unit for -T has b8en removed from the tower building. The hori­
zontal splicing with the 1ntertank/Lox Container/Skirt has been accomplished 

/' 

i n Building 4705. \./l'he .air bearing support of the forward unit during the , 
alignment operation of the two units operated very satisfactorily _ \ . 'Proper 

- tooling ', . providing for good control of tolerances of mating surfaces, made 
a ll our . §p)~cjng operations in the structure very easy without using time , 
consuming optical setups. The horizontal alignment before the mechanical 
fasteners ' were inserted took only a few hours. J'his .QI9y.es_.th.at_boriz.ontaJ 
as ~.b.l,y-oLs1ructure. s.,. o.f ~h~~LSi?~~,j§ .,entirelY.. fE?~_s..~J~l~ . a!1stec.onomicaJ.' 
We are now 9ttching up on OUf time schedule ~Y-T and ~~~Elo~S.2nfic?-eE1t 

-.!S de}iy~~ the Test vehicle)?y Mdf.chJ/_.1~Ji? .:' The first F-l engine for the 
, -T vehicle was received last Monday, December 7 I 1964. \.i/ 

W 
'----"':'" .. I, 'I I I I fl l ( / K ? !.I)---.!Oe..- Vet(\ct'I.{ (l".!..S!?{(1 l {[.'/05(\ I 
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Ed Buckbee
Translation
W.K. Maybe vertical assembly in Michoud wasn’t necessary, eh? B 
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NOTES 12/14/64 MAUS 

'/ 

-L 12/ ).1 
1. UTILIZATION OF DOD PERSONNEL - We are reviewing Joe Dickerson's 

draft of report to Dr. Mueller on use of DOD personnel and will furnish 
comments to Dickerson later this week. __ We plan to discuss this in 
detail with you in meeting on redistribution of manpower resources, 

/ which is being postponed beyond December 18, 1964./// 

2 . MSF MISSION OPERATIONS ORGANIZATION - Mr. Webb approved the 

3. 

4. 

MSF mission operations organization, and according to Mr. Christensen, 
an announcement will be released soon. Christensen promises to issue 
for comments, a detailed proposal on functions and interfaces, within 
the framework of the approved organization. l,."''--- ' . 

PERT IMPLEMENTATION MANUAL - In response to a request from the 
Management Information Systems Division in hdqs, we reviewed and 
furnished comments on the PERT Implementation Manual which was 
developed, for government-wide use, by the U. S. Gov't PERT Coordinating 
Group. We concluded that the requirements of the manual are too 
detailed for application in NASA, under the current NASA policy of requiring 
only summary level PERT input from contractors. Specifically, 

We feel: ,PERT/Costs are too detailed, 
~~EStiI!l?feslln:quiyement is unnecessary, aVnd 
Definitions of Costs differ from our definitions. 

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

MANPOWER - The NASA Congressional budget personnel distribution by 
center for FY65 and 66 shows .. no request or requirement fO.r additional. 
civil service spaces in FY66 for NASA except 300 for Electronics Research 
Center. Since MSC and KSC are fast approaching their ceilings, any 

-t) additional requirements for those two centers would have to be filled from 
---' within NASA. According to St. Croix, who handles manpower for MSF, we 

__ ca~ _expe~! pressure to reli~qui~~. !.p_~?~.s ~ V --. -
Headquarters in the same action has also reduced our ~!..t2.ry Jequire-
me:.nt from 65 .tp .44 for both FY65 and FY66. (MSFC now has 50 military 

./ -o~ board). We are trying to determine .the reason for this. There is no 
ceiling on military, and the requirement should be established by us, 
not headquarters. V--

5. S-II MANPOWER AND ACTIVITY SURVEY - Chris Andressen is working 
with Col. 0' Connor to establish plan of action for this survey. Jack 
Sharkey who is also aSSigned to this survey, returned from S&ID today, 
and Chris predicts the plan can be completed this week. \ .,/ 

6. NATIONAL LAUNCH VEHICLE STUDY - AACB is meeting at 2: 30 today. 
Joe Malaga will make a presentation on results of the Cost Panel's study. 
Woody Bethay reviewed the draft of Malaga's report in hdqs. last Friday; 
his summary comments are attached for your information. ~ 

Ed Buckbee
Translation
H. M. More use of DOD spaces is the obvious and only answer. B



E-T, ADDENDUM TO WEEKLY NOTES December 14, 1964 

NATIONAL LAUNCH VEHICLE STUDY - A draft of the cost study 
report prepared by the Cost Panel for the AACB was reviewed by J. A. Bethay 
in Washington on December 11. (We were unable to obtain a copy for a more 
general review at Marshall. However, Mr. Malaga stated that if the MCB 
sees fit the report will be distributed after it is presented by the Cost Panel 
to the AACB.) The conclusions which are drawn in the report are as follow: 

a. There is not a signifioant difference (less than 1 %) .between the 
total,costs of the laul;lch vehicle mixes (numbers/combinations of vehicles) . 
consldered. 

", It '/L~" 
V'I" ..., I b. Analysis of the cost of individual vehicle families in each of the 

options indicates the probability of a less expensive option by optimizing 
assignment of vehicles in the medium and heavy mission categories. 

. 1 -' 
J 

~ 

c. The present accounting and reporting structures do not provide 
data which is consistent with a unit hardware cost approach to estimating 
future requirements. This required the contractors and the Cost Study Panel 
to do considerable proration into the structure established for this study. 

The most significant statement from Marshall viewpoint in the report 
immediately preceeds the conclusions. This statement is as follows: 

"From the above discussion the probability of a more cost sensitive 
option than the ones examined so far is indicated. Specifically, it appears 
that a better option, from a cost standpoint at least;-could be de-veloped by _ 

-as-;ig~ing Atlas vehicles to all medium class missions and uSing Titan III C's .. - - ......" . _ .... _--,.. ...... ---_. --- ~ - .----" 
to ::he maximum extent possible in lieu of Saturn IB's on all heavy class - --_.-...-. - -- -- -~-- .. - ...... - . -_."". -, --- .. ~ 
missions. " ... _" 

The average unit cost for. launched 2-stage Saturn IB's as presented 
in this draft reportyaries from ~ 19.6 M in the maximum quantity to $29.2 M _ 
in the minimum quantity. Similarly, the Titan III C cost varies from $10.5 M 

,--i n'-the maximum quantity' to $12.8 M in the minimum quanti~y: ~ 
I 

Ie Considering the conclusion b. presented above, it appears that there . ~ --. 
is a need for effort to insure that any future mission models which are studied 
a ppro'prta t ely c'onsider' payload capabilities-a-ncClIm1tations--oCihe-variou's-

"--___ -_ .. - ...... - ..~ .. _ _ _ .-.,a:. •••• I...... _ '.. "';:' l' --- • • ' .. ,,- .---......... #.~ . ... "':::-..... ~ ..... " ....... 

vehicle,s to insure that payloads for Saturn IB include all of those which should - -.. - ~ -". '. 
- De flownc"l) Saturn IB. ---- .. --- -- -_ .. 

\ -------
qc:VP~r-

Y-r'~:. Bethay 

Ed Buckbee
Translation
Meaning? B

Ed Buckbee
Translation
Frank Williams, Please see me on this. B



NOTES 12/14/64 McCartney 

1. SOURCE EVALUATION BOARD ACTIVITIES: The Source 
Evaluation Board Reports of Findings for each of the 10 R&D 
Operations' laboratories and offices have been complete,d. Mr. Cook 
will present these findings to the Associated Administrator on 
December 14 and to the Administrator on December 17. V 

2. CONFLICT OF INTEREST PRESENT A TIONS: The Conflict of 
Interest presentations, initiated by Dr. McCall, have been cotr:pleted 
in R&D Operations. The presentations were timed so that they were 
completed prior to the Christmas season to prevent possible violations. 
First - line supervisors, COR's, and other key management personnel 
attended as follows: COR's - 150, AERO - 65, ASTR - 46, COMP - 43, 
ME - 33, P&VE - 50, QUAL - 37, RP - 26, and TEST - 67. V 

3. RESOURCES MANAGEMENT CONFERENCE: On December 8, 
the eighth Resources Management Conference was held. Among the 
problems discussed was the need to prepare, by laboratory, plans 
w hich consolidate budget and manpower requirements to stage and 
section level, including vehicle support. R- RM has completed such 
a plan for R&D Operations as a whole, and is now developing similar 
plans for each laboratory which will be coordinate~ with the appropriate 
laboratory Resources Management' Offices. \/ 

4. CONTRACTOR COST SURVEY: On December 2-4, an R-RM rep­
resentative participated in a survey of Lear-Siegler (Santa Monica) 
performed by Col. Fellows' Contractor Cost Evaluation Team. (This 
survey is part of a NASA-wide effort to evaluate the cost reduction 
programs of selected contractors.) During January, the team plans 
to completed its planned surveys by visits to Hayes (Birmingham) and 
Brown (Hunts ville) . ../ 



NOTES 12/14/64 RUDOLPH 

1. S-II Battleshio Status - The S-II Battleship test #004, previously 
scheduled for Tuesday, 8 December 64, wa_~ successfully conducted on 
Friday, 1 December 64, with a planned 10 second duration. Events leading 
to the requirement for rescheduling to Friday were: (1) Firing countdown 
was stopped Tuesday due to a false cutoff signal from the fuel turbine over-
speed trip device . Trouble was isolated to an electrical "Box" which was replaced. 
Test was rescheduled for Wednesday. (2) Countdown on Wednesday was 
stopped just short of ignition due to a drop in start bottle pressure. This 
was later found to be caused by a leaky weld in the GH2 line near the start 
bottle. The test was then rescheduled for Friday to allow time to repair or 
replace this start bottle. V 

2. S-II Test Stand A-2 at MTF - A plan to recover the schedule of Test Stand 
A-2 at MTF to support the delivery of S-Il-F to MTF was presented tOo Mr. 
\Villiam Lily and Major General Sam Phillips at NASA Headquarters December 9. 
The plan was that the test stand would be able to accept the S-II-F when 
delivered by exercising a number of ,work arounds on the high pressure gas 
systems, high pressure industrial water systems and Cryogenic systems and 
~ - 0 

certain" in scope" redirection of the Technical Systems Contractor. The plan 
requires no additional funding. NASA Headquarters concurred in the MSFC 
Recovery P la n . \.--~- -' 

3. RCA 11 OA Com outer: 

The expected delivery date for the RCA 11 OA Computer for R-Qual Test and 
Checkout Station is now January 15, 1965, six (6) weeks la ter than the last 
reported delivery date estimate and eleven (11) weeks later than the Boeing 
demand date. The latest delay was caused by soldering problems. V 

A task team of R&DO and 10 personnel visited RCA on December 4, 1964, 
for the purpose of evaluating the report from R-OUAL that the quality of soldering 
on the RCA II OA computer -for the S-IC checkout station was very poor. The 
findL gs were that the .soldering was indeed far from acceptable in many instance~ 
and a pin by pin inspection of the entire machine was started. Some cabinets 
have been turned over to RCA for rework. Upon completion of the rework I the 
computer will be reinspected and then the in-plant acceptance tests will be 
performed. , The urgency at this time is to place enough inspectors at the RCA , 
plant to complete this inspection with a minimum of delay. It_would seem 
advisable at this time that a resident Quality Laboratory repr~s;nt~'tivebe 
assigned to the- RCA ~plant-ior-the dur~tion-of-the NASB-S42"3 -andNA1f8~1 '007 
~ . .....- ...... .. ~ 

contracts. v ' 



'I . 
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NOTES-12 -14- 64-SHEPHERD 

J 
i -, / 'I 

" I .~~ 

S-II Complex Schedule - MTF: On December 9, General Phillips, 
Mr. Lilly and members of their staff were briefed on the status of, and 
the Marshall position in regard to the S-U test complex at Mississippi. 
This briefing cons isted of essentially the same points presented to you 
on the flight to MTF on 'November 30. The analysis of the schedule 
had shown that the S-II F complex y:ould be capable of performing all 
,of the tests on the S-ll F by November 1, 1965, with no additional cost. 
The S-II F is presently scheduled to arrive at MTF October 1. There 
is a possibility t~at this date will slip two or more weeks. To accelerate 
the construction so that the test complex would be capable of performing 
all tests on October 1 would result in a cost of $5 million. General 
Phillips and Mr. Lilly both accepted the Marshall position that no 
expediting funds should be spent at this time. \..-_' . 

Contractor Claims on F-I Test Complex at EAFB '(Edwards Air 
Force Base): The prime construction contractor has requested reimburse­
ment for additional costs approximating $6. 5M for himself and his sub­
contractors. The Contracting Officer {Los Angeles District Engineer} 
has voiced an initial reaction of,attaching no validity to the contractors' 
claims. We will as sist the District Engineer in reviewing the contractors I 
requests and intend to take a very firm position regarding any additional 
allowable costs. If the contracting officer disallows any or all of the 
contractors' requests, the latter's only recourse is to submit a formal 
claim under the "Disputes" clause of his fixed-price contract. V 



,_ I 

) ' -I I.J· 
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NOTES 12-14-64 Stuhlinger 

1 . Q~SF SUPPORTING DEVELOPMENT PROGRk~: Members of OMSF visited RPL 
last week to discuss possible ways of obligating OMSF Supporting Develop ­
ment funds faster in order to meet Dr. Mueller's "wishes for complete -
obligation by March 31. At the same time, I met with Ed Gray at OART 
to describe ou~ situation, and to repeat our request for authorization 
of the remaining tasks. 

The present dile~~a of belated obligations is caused mainly by th~ 
late authorization (June - july) and consequently late obligation ( 1 

' Aug ust - September), of ' FY-64 funds. Most of the FY-65 tasks are 
continuations of '64 tasks. Since it does not appear desirable to 
negoti a te a contract continuation before at least the first semi-annual 
program report has been obtained, the earliest obligation date for a 'I 
considerable portion of the '65 program would be April or May 1965, (1 
provided that we receive the remaining authorizations which are presently 
in Dr . Seamans' office awaiting his action. V-" 

A letter to Dr. Mueller explaining this situation in more detail has 
been prepared for your signature. 1/' 

This state of affairs should not detract from the requirement of 
expedient actions by our Laboratories. Commitment procedures are some­
times slow after fun ds are authorized even for new tasks. RPL has sent 
sub-workorders for all authorized tasks to the Labs, with the urgent 
request for expedient commitment actions. ~-

Our last report on the funding situation (NOTES 12-7-64) unfortunately 
contained a misleading figure; a new report will be submitted on December 21. ~ 

2. METE OROID DETECTOR EXPERIMENTS: ' The RPL Thermophysics Laboratory has 
completed the first series of experimental runs on the meteoroid detector 
pane l in the thermo-space environmental chamber. The purpose of 'the 
study is to subject a panel to simulated space conditions including solar 
radiar:ion simulation, measure the temperatures throughout the panel and 
their variation with time, and compare the results with theoretical cal­
culations. ,The study was highly successful in that expected behavior 
of t he panels was observed. ~. ' . 

, 
3. MEETING OF FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY: As you had 
requested, I attended the above meeting on "The Environment of the Federal 
Laboratory" in Washington on December 7. Many complaints were leveled 
at the Civil Service Commission because of "inflexibility" of its rules; 
however t hey were all countered by the statement that "Civil Service 
,rules pe rmit all the flexibility a laboratory could possibly wish to nave, 
provided that the laboratory director has the desire, the ingenuity, the ­
stamina, and the courage to interpret the rules accorc!ing , ~c;> 9is needs." ~ 
A more detailed trip report is being distributed. ;' 

1 / 

~.~,-,\-~ 3 ~ , 
4r-~ 'i\J---- ,£, .... . +. f) (.Yl~.{)Jr- CL (lUi Ct{t~(.J· ( r v' 

~ 

Ed Buckbee
Translation
Harry G - What a challenge for you! B





NOTES 12-21-64 BELEW, 

H-l ENGINE 

Retrofit of the SA-20l engines is in progress at Neosho. 
retrofit is forecast on schedule(in January). V 

1.; 
..!...J I~ /.' -1-

Completion of the 

1.F-1 ENGINE / /.. 

A significant milestone was accomplished last ~eek by the successful completion 
~the FRT (Flight Rating Tests) on the F-l engine~ This particular milestone was one 

of a dozen important events to be accomplished in CY 1964, which were officially 
coro~itted to Congress by NASA. Two engines were use4 in the testing. The first was 
F-2004 used for demonstrating a minimum of 20 start tests simulating various unexpected 
but potential malfunctions and limits operation. Because of an injector change~ this 

- seri~s took 23 starts to successfully accomplish. The second engine was F-2006 and 
was used to demonstrate the .minimum lifetime expected of 1350 seconds. This was 
accomplished using a total of eleven (11) tests to accumulate this time. The entire 
series on both engines was conducted in exactly one month with only minor difficulties 

\einK_experienced. A detail piece by 'piece inspection will be conducted on the engine 
which de~nstrated 1350 seconds life, following its post functiona.l and leaka,ge check­
outs. V 

~J-2 ENGINE 

~l"lr 
~ A 150 second mainstage firing was conducted on the S-IVB Battleship stand on 

Tuesday, December 15, 1964. V preliminary review of the data_in~icates a successful 
te ~, t. A 480 second test is schedul<£d for Tuesday, December 22, 1964. 1,.,/ 

J~'f;i 0-

Production engine 20ll has completed hot firing acceptance 
undergoing post test inspection and checkout prior to delivery. 
delivered to S&ID for the S-II Battleship program. V -

testing and is currently 
This engine will be 

The fu€l turbopump with th~ redes igned turbine wheels has been disa~sembled and 
inspected after a, ccl~'1'\u1ating 5,500 seconds of test time. Inspection of the turbine 
,.,..,'l:,fels revealed no cracks or other indications of failure. ' -- Another tllrbopump with 
the redesigned turbine wheels is being tested to further verify the design. V 

/ 

Engine 2013, a flight configuration eng:i.ne scheduled for SaIVB Battleship te!3ting. 
$\d:(ered a r,as g!:nera>:or failure during a cceptance testing on December. 17. A triangular 
piece of JJ):"tal About the size of a quarter came out of the bottom of thf~ GG body after 
88.5 s ecvads of mainstage firing. All engine parameters were normal; i.e., GG temperature 
a,ud preSf;ure. About two seconds prior to an observer cutting the run, the GG pressure 
dropped, ind.icating a leak in the GG body~ Electrical harnesses~ the high pressure fUE:l 
duct, th._ rr.'1l.n fue l. valve, and the fuel turbollump!gas generator assembly w:tll be replace:d . 
Testing will, continue while the daffi'lged GG bO,dy undergoes an extensive metallurgical 
analysis. This is apparently a random structural? failure. ~ ., 
_RI .• 10 Ei~G .. l.~E_ r : n - I. ' ~ '; ... /. .s 1) )0 ' [. 

---- 1 /l~~~~r.:r.... ..-, •. :)/I ... o-~ lJ4.-,,t{). 'f 6 \//1 J.Le:, "'/'- h - c. ~,I I -;? 
Additional infonnation from the flight of Ac-4 indicates that the unbalanc'ecC fo r ces I 

probably caused EY ~~!ing oCliquiqs duri~8....£P?st. - after the first burn of the Centa.ur 
Stage - caused a yaw momeant greater than the attitude control systf;m could overcome, and 
reSUlting in tumbling in yaw (rathe r than roll as originally thought). The RL10 engines 
went thnl the prestart sequence for the second burn and the igniters fired for 10 se 0n s 
at the correct time. The chamber pressure on one engine built up to 20 psia at one 
second aft lC!' start signal, apparently due to the trapped propellants in the engine, and 
then decayed . The pressure of the engine powered vehicle hydraulic system also increased 
on this engine 'indir.ating a ~L 81!:tn-up....2.L~~~uE.~.J?.~~p_~~~IJ!:. Apparently hydrogen 
~al3 not avaiLable at the H2 Boost pump inlet. V 

Ed Buckbee
Translation
Fred Cline - Shows the importance of SA - 203!! B



NOTES 12-21-64 CLINE 

1. SATURN IB/MINUTEMAN: On 12-17-64 CCSD held the first informal review 
session covering the work done to date on Part I of the Saturn IB/Minuteman 
program definition phase. 

After examination of preliminary performance data, CCSD has been 
instructed to place major emphasis on the four-Minuteman configuratiqn 
during the remainder of Part I and to fuliy document the work done up until 

-this time- on the two-Minuteman config~ation. No further technical effort \ .. . 
is to be expended on this 14tter configuration.~ 

Preliminary results indicate that .only a slight payload advantage will 
~esult from jettisoning the spent Minuteman cases prior to S-IB burnout due 
to rather severe weight penalties incurred by providing the separation/ 
jettison device; however, CCSD will attempt to define a satisfactory 
separation/jettison mechanism prior to 1-5-65 and will furnish cost estimates 
for both jettison and non-jettison cases in their final cost estimates. ~# 

2. S-IVB STAGE BATTLESHIP lSO-SEC. FIRING PERFORMED ON 12-15-64: Gas­
generator &emperature spiked ~wice to approximately 20200 R, but stabilized 
at l430oR. The next firing is scheduled to be full duration on 12-22-64. ~ 

3. J-2 ENGINE SCHEDULED FOR S-IVB BATTLESHIP DAMAGED DURING TEST ON 
12-17-64: Engine J-2013 experienced a gas-generator burn-thru at 90 
seconds mainstage during a scheduled 2S0-second run, which was the third 
and last test in acceptance series. Cause has not been determined. ~ 

4. AC-4 ACHIEVES PRIMARY OBJECTIVE---PLACES DUMMY PAYLOAD INTO ORBIT: 
The secondary mission-~~A_~a~ting the RL-IO engines after an extended 
coast period in orbit--was not successful. Preliminary evaluation 
indicates the ~absence - of hydrogen at the pump inlet~. The hydrogen may 
have been centrifuged by vehicle tumbling, which started approximately 
270 seconds after cutoff. Tumbling may be attributed to hydrogen venting. 
Detailed evaluation should -be available early next month. ~ __ 



•. JTES 12/21/64 CONS TAN 
l' 

.--!.-. Ii /' : 
I 1. S-I/IB 

Quarterly Review - The tenth ,S-I/IB Quarterly Review was held on 
December 17, 1964, at the MSFC/Michoud Operations in New Orleans. The 
program is proceeding in an .orderly manner with no major deficiencie s 
regarding cost and schedule. There is a significant backlog .of documentation 
directives that need to be cleared up. Michoud Operations will make a 
concerted effort during the next quarter ·to reduce this backlog. v---

Statue of 8.1 .. 8 - FOit &tatic checkout of 8-I ... 8 is approximately 950/0 
c omplete. \. 

Reliability Program ... The Chrysler Corporation S~I/IB Relia.bility 
Program Plan has been. received from Chrysler and is being coordinated 
with the appropriate organizational elements of the Marshall Center.:V 

Critical Components '" A meeting was held between MSFC and 
Chrysler Corporation Space Division to discuss requalification of critic al 
components to the recently revised vibration. acoustic, and shol(:;k spedfi .. 
cations. It was agreed that Chrysler would compile test information on all 
S-IB critical components to determine which components require requ·alifi .. 
cation testing. This information is readily available and will be ~oordinated/ 
with appropriate organizational elements .of Marshall in the very near futu.re. ~ 

, 

2. . S-IC 

F -1 Engine. The fir st F -1 engine ( FM-1 05) to be deli ve r ed at 
MSFC/Michoud Operations is scheduled for early January. All necessary 
ground support equipment required is being received this month and there 
are no problems foreseen. V 

3. Support Services Contract 

Action has been initiated to extend the existing contra~t wHh the 
Mason .. Rust for a period of 60 days • . During this period of time a new 
c ontract will be negotiated with incentive award provisions. , 

, V 

4. Computer Services Contractor 

Negotiations were completed with Telecomputing Service s, Incor­
porated, to provide a one year extension of their existing contract with NASA 
for computer services at the Michoud/ Slidell Computer Office. The contract 
will run from Ja.nuary7, _ 1945, through January 7, 1966, with a total esHma.ted 
cost , including fee, of about $2, 175, 000. V 
5. GAO Report 

A draft report on excessive costs incurred by purchasing supplies 
from commercial sources rather than from the General Services Adminis~ 
tration by the Mason-Rust has been issued by the Comptroller General. V 



NO::rES - CONSTAL" Dec ember 21, 1964 

The Mason-Rust i s preparing its reply to this report. 

6. S-IB-D/F and S-IVB-D 

The S-IVB-D i s s c heduled to arrive at Mi tC houd late on Dec ember 21, 
1964. The S .. IB-D/ F and the S-IVB-D will be loaded onto the PROMISE on 
De cember 22, 1964, and will depart for Huntsville. V 

2 



NOTES 12-21-64 DANNENBERG 

1. Saturn V - Preflight - A proposed Saturn V .Program Directive for 
~nalysis of logistics, spare parts, maintenance and acceptance testing 
at all field installations has been reviewed by R&DO and a plan for 
implementation of this work by Boeing has been formulated. V 

2. Manned Flight Awareness Program - MSFC manned flight awareness 
displays were shipped to Michoud and viewed by 20, 000 people including 
S-1B and S-1C workers at the plant. \,"'..,. .... 

3. S~II Design Reviews - The first S-II Design Review was held at NAA 
on December 17, 1964, on the thermal control system. 10 and R&DO 
participants report that this review was successful. We are watching 
these reviews carefully since they are intended to replace the control 
drawing review system. V """ 



NOTES 12-21-64 FORTUNE 

1. Visit to Downey, Seal Beach and Santa Susanna - Monday and Tuesday 
I spent with Eric Neubert at these S&ID activities, going over the Electro­
Mechanical Mock-up, related GSE, the manufacturing, assembly and check-out 
facilities, Battleship and All-Systems Test Stands. Discussion with Gengelbach 
indicated need for agreements in quality assurance areas involved in stage move-

, ments from Seal Beach to MTF to MILA. Present indicated status of the S-II-F 
confirms earlier MSFC decisions not to spend money unnecessarily accelerating 
S-II Test Stand • . v / 

2. Bi-Weekly Coordination Meeting with GE was held Friday reviewing 
GE' sfunctions in support of Aetron ' s Phase I Tech. System s contract; plans for 
occupying the Lab. & Engineering Building when BOD is received; technical per­
sonnel recruiting results and Equal Employment Opportunity matters. GE feels 
they have about "exhausted the market for Electronic Technicians and has re-. 
.9.uested approval for relocation funding of Non-Exempt (technician) pers~nne1. 
MSFC position thus far is to :Iisapprove until l2...~e9 is positively demo'nstrat~d~ ' .~ 

3. Activation - GE takes over operation of the Central Heating Plant 
Monday 21, December. This brings to 12 the number of buildings, facilities or 
other construction packages we have accepted from the Corps of Engineers. 
S&tID has begun its on- site personnel buildup in the documentation area. The 
pace of such activities will accelerate from this point on. One of our present 
noteworthy problems is that the present constraints applied to Civil Service 
staffing are continuing to hamper our ability to fill the technical positions with 
the quality and experience necessary to plan and implement activation. V 

4. Messrs. Kewshew and Armstrong, from Apollo Programs Office NASA 
Headquarters, visited MTO Friday a, m. - They were at Michoud for a Program 
Review and wanted to see our Test Site. Armstrong had been of help to Henry 
Dyer and myself when we were called up to Washington for presentation to Bureau 
of the Budget. V 



NOTES 12/21/64 GEISSLER 

1. Saturn I Interstage Debonding in Flight: Per your request noted on item 1, 
Notes 12/7/64 Geissler, copy attached, the enclosed sketch is furnished. , ,_ 

.; ..... 

2. Saturn IB/Centaur Dynamic Tests: Our best estimates of the actual cost of 
the dynamic test of the Saturn IB/Centaur configurations are as follows: (a) Actual 
Dynamic Test Costs: Materials 0.4 million, Special Te s; Equipment 0.7 ,Facilities 
1. 2, Astrionics Tests 0.1, Total 2.4. (b) Test Vehicle Costs: Procurement from 
GD/ A 1.7, Total Modifications at MSFC (shrouds, adapters, support mechanisms, 
snubbers, etc.), 2.7, Total 4.4. The vehicle in question is also required for -_. -.. - .......... " 
,facilities checkout, static testing, and for cryogenic testing;, therefore, the total 
cost of the vehicle cannot be tied to the dynamic testing. Even if there were no 
,dynamic testing, the vehicle would be required for these Of11er- tests. V .... / 
3. Orbital Debris: Representatives of LASL (Los Alamos), Dr. King and Dr. Petc ' 1 
and Mr. G. P. Dix of AEC-NASA Space Nuclear Propulsion Office (SNPO) NASA 
Headquarters discussed at MSFC on Thursday, December 10, 1964, the possible u e 
of a I?;uclear device to dispose of the spent hardware (S-IVB stage, etc.) during 
earth lunar transit. The political aspects of using a nuclear device on space vehic ; e~ 

appear to be softening. The nuclear device would be located on the S-IVB stage and , 
weight approximately 100 Ibs. Potential problem areas in using this scheme are 1 
(1) as suring no contact of hardware fragments with the spacecraft, earth, or moon I 
and (2) hazards during destruct for mission abort prior to earth lunar injection. 
LASL has been working in the area of Peaceful Application of Nuclear Energy in 
space (PANES). This meeting was the first contact of MSFC with LASL personnel 
in the area of PANES. MSFC was requested by SNPO to supply an official expres­
sion of interest in this work as a condition for its continuation in the near future. 
However, this work in the area of Peaceful Application of Nuclear Energy in Space 
would not require MSFC or NASA Headquarters to provide funding to LASL (Los 

, Alamos). It,_~_s~ :r:eco.mmendeq, that MSlf_C, .and ,~~~A Hq support ,this w~!~k , .o~, a. l '~'::~"'1 

}E,!.~ d time savtuJ.:n .. v e.fio~!! ~~_!'}_~?-_cJ3...\!'?::r.t~! ,~ .. , ~,~::ld b ,e contact~.~ I!?~ g~~~~}~::.~s , 
and liaison. 
'-.... ... w ~ • r 

4. Tabaka Study: We have had a series of meetings with Personnel Office repre­
sentatives and Mr. Tabaka concerning the new job classification procedure to be 
implemented here at MSFC. We discussed the shortcomings of the analytical 
approach of factor degree evaluation which ought to be <x:rrplemented by the integral 
consideration of the man in a job. Even though there appears a definite risk of a 
too 1Yl echanical use of factor evaluation by people not knowing the job we'll enough, 
we feel this approach will be an improvement over the past system. Whether it 
will be worth the large amount of time required by all of our people, remains to 
be seen. V 

5. Lunar Surface Program: The enclosed letter by Mr. L. Helms of the Bendix 
. if. ~.':I.o _ ... ~IJ'''' '--~."''''''' .... ,..: ..... ', '.... " 

Corporatlon about a visit to Dr. Se~arnans may be of interest fo y'ou because of 

~~e...a.~,a.n~~ . .re.ast~,gl1 ... t.9_ .... th~~,~';:!l?-,F ,?J,Hia".~(' _.~rog~?:~I. We will be 7Iad .. ·t~ foll~w 
'j' Ii _ 'w i th a more detailed briefing. (We would appreciate the return of the enclosed 
1 t , \,~.., drawing), L AI / _ I I L:I~ W ~ cJ.. s LoJ I J I UC /0.1 de --1 A PLEtt'S E- I"""IT II 0 T-EJ 'KJ ,. ~ -

l l'" ,IJIe- I __ JL..:.o i s., rt;C(~ .... t- ,I-ot;?d""f'Hu-. 
"Vi',f'; 1-, d 'uW\-:'~v" "f J~ ~ {r rt'''llc.. v1 h' -4 

, I I . r ';> , • r 
"-,:. :",~.: ... ~ t ( • , --



NOTES 12-21-64 GRAU 

1 . RELIABILITY SURVEYS: Reliability surve.ys were performed r-;cently at 
Pratt and Whitney Aircraft, West palm Beach, and at Rocketdyne , Canoga 
Pa rk. Gener.al conclusions were that the Pratt and Whitne.y reliab ility 
organization is weak and should be reorganized into one centra l organi ­
zation if their present contracts are to be expanded appreciab ly. The 
Rocketdyne reliability effort is comprp.hene. i.ve and effective, but should 
be revised at the next contract negotiation to include additiona l relia­
bility techniques. ~· 

2. AUTOMATED MEASUREMENT EQUIPMENT: A Ferranti Sheffi.eld, Co-Ordina.te 
Inspection Machine has recently been r~c2ived and is now ins talled and 
r eady for use in Building 4711. Thi s is t he f i r s t piece of a utomat ed 
equipment to be obtained by the Mechani ca l Ana lysis Branch for dimen­
sional measurement of machined parts. ~ 

3 . S-IVB PROGRAM: The S-IVB Battleship s t age was te s t f ired a t Sacr amento 
on December 15 for a duration of 150 seconds . Thrust chambe r side l oads 
were somewhat higher than ~he previ ous 10 second firing, but sa ti s factorily 
dampened out in approximately eight sec onds . Preliminary results i ndicate 
t hat this was a very successful firi ng i n '1 11 other r espects. A full 
duration firing of approximately eight minut es is tentatively schedul ed 
f or December 22, 1964. ~ 

4 . PEGASUS: The completed spacecraft f or Flight No.1 (Pegasus A) i~pched­

uled to begin checkout under environm.ental conditions at General Elect~icl.. 
~Valley Forge, Pennsylvania, this week. Ch eckout under ambient conditions 

was completed at Hagerstown last-weeR:~ 

~ 
.5 . S-IC PROGRAM: Considerable probl ems have been encountered with thp. S-I C 0-11~.vy 

~~uel tank pressurizing valves. Five of these valves have been r ec erved ~~I~~ 
from Consolidated Controls and all have been r e jected during acc '~pt.anc8 ~ ~ 
functional testing. Considerable red-;s ign i s -;xpected to be r equ ':' red Vl

yD
" ,"0

1
;' 

before the pressuriz'ing valves will b t:: accepta.ble f or flight vehicl o;; us~ . a.~~ ~ 
At the present time, no pressurLzLng valve s have b~en acc ppt ed f or inG tal- ' 
lation on the S-IC-T stage.~ 

6 . H-l ENGINE PROGRAM: Difficulty has r ecently been experi enced in ma i n­
taining the required lubricating pressur es during green run of the tur bo-
pumps from engines of the SA-20l Vehicle, which were returned to Neos ho , adl Lv~ 
Missouri, for retrofit. To date, ~wo turbopumps have been disas s emb led ~l~)PWI 

and in each case, ~1;l8.8...eA.l~~')~ti?_~~~E,~.~,d ~~~2y __ e;N.',,4.. The jtts wer e .. 
plugged with a brown, hard material . Investigation is underWay to deter-
mine the source of the material. ~ 
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NOTES 12/21/64 HAEUSSERMA~~ 

1. SLJGGESTED PRESENTATION ON LAUNCH SITE SYSTEMS: In the past months 
we have had presentations on launch site hardware deliveries and soft­
ware requirements. It appears that a visibility-type presentation to 
top management is needed' in the grou'nd systems area. Such a preset-i'tat1on 

' to ' you' would .. .take .about 2-1/Z hours. It would cover- Apolto mission '" .­
re'qu'ireme~t s for gro~'nd" systems, . f'tmdamental layout concepts, basic 
design criteria, interface design philosophies, and the resulting hard­
ware-software system. ~~ 

.At the same time ~e could discuss the automation plans for SA-201 
as you requested. V ---.---- . 

Ed Buckbee
Translation
Yes, please arrange thru Bonnie. B



NOTES 12/21/64 HEIMBURG 

>t\~ 1. F -1 ENG I NE: 

Tests TWF-040 and TWF-041 were conducted on 12/17 and 12/18, 
respectively. A solution of 30% by weight methyl alcohol and water 
was util ized instead of sodium nitrite as a thrust chamber prefill. 
This change was made to determine if the sodium nitrite is the cause 
of the three instances of injector cracking experienced at MSFC. An 
important milestone was achieved during test lWF-041 as this was the 
fi rst tirn~ t~e. F;-l . engi.ne, ~~s . gimb~led uti 1 iz\ng t~e s~rt ,"a'c·f"ua't<~r ':~·~~~'))·, V 

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

2. S-IVB BATTLESHIP: 

A ISO-second "hot test" was conducted on the S-IVB Battleship at the 
DAC's Sacramento Test Site 12/15/64, with no apparent major problems. ~~ 

A duration test is planned for Tuesday, 12/22/64o~Y 

3. TURBOPUMP INDUCER TEST PROGRAM: 

The first cavitation test on a new "hubless" inducer for turbopumps 
was conducted recently at Test Position 100, CTL. Prel iminary results 
indicate that the NPSH is considerably better than the H-l "hub type ll 

inducer. The tests are being conducted using water. At 3,000 GPM and 
6,500 RPM shaft speed, the new inducer had a minimum NPSH (at 2% head loss) 
of approximately 15 feet. Under identical conditions the H-l inducer has 
a minimum NPSH of approximately 25 feet. The indicated Significance is the 
possibil ity of applying this inducer to future pumps thereby al lowing lower 
vehicle tank pr.essures and consequently lower gross ~~ight. The test 
results will be verified at various flow rates. ~ 



NOTES 12-21-64 HOELZER 

VISUAL SIMULATION FACILITIES: 

Arrangements were completed this week for the USAF 
transfer to MSFC of an SMK-23 Visual Landing Simulator; 
delivery is expected in May 1965. Odgen Air Materiel Area 
estimates that within 60 days contractual arrangements will 

I-pe' ''corTIpleted for the manufactur'er, ' Link ' to proceed with '" 
final assembly of the SMK-23 ~es.:Lgnate4 for" ,:-MSFC: ' .' ~ 

'-,.,;.,......... .~ ... ~.J' 

This device will be used with general purpose computers 
and a ~o-man cockpit structure for simulation studies o( 
lunar s~rf~ce vehicles, reusable or piloted boosters, and 
advanced spacecraft vehicles . . : The SMK-23 , provides 'visual 
'six'-degrees-of -freedom of a terrain view by use of a 3,000 
to 1 scale model and a high-light intensity television pro­
jection system. 

The USAF is transferri ng this state-of-the-art visual 
simulator for approximately one-fourth the original purch.ase 

,.£.q§.t .. It is understood that this is possible due to a re- "' .. . 
duction in the number of SMK-23 T s required by the Air Force. 
Funds were obtained under an OMSF Research Task to study 
electro-optical simulation of manually controlled vehicles. ~~. 
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NOTES 12/21/64 JAMES 

-fo-:fu; PEGASUS "A" SPACECRAFT: Test and checkout of Pegasus "A" was 
successfully completed 12/17/64 at Hagerstown._ Shipment made to GE, 
Valley Forge, Pa . , 12/18/64, which was 2 days later than scheduled. Delay 
was result of a number of documentation and procedural shortcomings such 
as log books not b eing complete and formal test procedures not having been 
brought up-to-date. These were cleared up . Hardware functioned properly 
with only minor correctable errors being exp;;ie;';";~d, '--'Vibr'ation"t~sts ' aC' 

,--..' - .' . . . 
. , GE w e re highly satisfactory and compltW~ ahead of schedule through use of 

2 GE crews. Vacuum tes ts will start ¥ and, with success and good weather, 
the shipment to KSC will be 12/23/64 instead of 12/27/64 as originally planned. V 

----, 
PEGASUS "A" GSE: The blockhouse GSE has been installed except for a few 
data readout panels (expected next week). Power has been applied to the GSE 
and checks were performed satisfactorilV""'-
S-IVB DYNAMIC TEST STAGE: Stage is due to arrive at New Orleans on 

__ --:::-12-:/21/64 for barge shipment to MSFC.-V/ 
~:fo; S-IVB BATTLESHIP: A scheduled 150 sec. test was successfully performed 

on S-IVB B/S on 12/15/64. No major problems are apparent from a quick 
look at the oscillograph and strip chart data. Side loads at start were -.some­
what lower than on previous te st (50 sec . ) and satisfactorily dampened out in 
5 - 6 ,secj Max load estimated to be 30-35K based on strip chart data and 
previous test data. Engine was chilled identically as on 50 sec. test (open 
GG bleed valves at 50% level in LH2 tank, 50 min. chamber chill, 10 min. 
recirculation prior to start, and turn off GG heater blanket at T -10 min. ) 
and there was no indication of LH2 pump stall during start transit. LH2 
tank p ressurization module was used for first time on a mainstage test and 
functioned satisfactorily. LOX press module not installed, however a sub­
stitute pressurization system will be installed for next test. Based on pre­
liminary data , engine performance was normal with no problems at this time . 
All start parameters were well within start requirements. The next test is 
schedule for full duration, approximately 420 sec., 12/22/64. Countdown 
will be initiated 12/21/64 at 4 :18 AM. V 
RCA 110-A COMPUTERS: MSFC personnel have made concerted efforts to 
improve workirrlanship and delivery schedules of first 7 RCA 110-A computers 

_ •• • _._ ...... .......... __ ••• '.- __ ......... _ • • _ ....... '>w- _ " "_- .~. _ _ _ _ ....... 

which are presently] - 6 .~~~ .• R.~~~ IJ.,d . .n~ .~ g .. g.?J\~~, :". R-OUAL personnel are 
now fulltime at RCA and together with I-I/IB have waived certain specifica­
tions on MSFC located computers to expedite deliveries. Some items, like 
pow er supplies, will be exchanged at MSFC. 
LH2 EXPERIM ENT: After discussion with Astrioncs, the low-G accelerometers 

. have been dropped in favor of using the IU platform for these measurements. 
I am concerned, however, about the state of some other instrumentation, e. g. , 
liquid/vapor sensors and the quality meter (determination of % gas /liquid 
v ent e d). DAC has asked MSFC to consider placing some LH2 Experiment 
i n strumentation on S-IV - 8 and S-IV -10. This investigation will be initiated 
and detailed L H 2 instrumentation status report will be set up for you in 

mid-January. '1/'/ 



NOTES 12 -21-64 Koelle 75 1/ It 
1. SATURN S-II USE AS A SPACE STATION: During our review with Ed Gray last 
week you made a new proposal to design an equipment core to the S-II, which can be 
inserted into the S-II when emptied . In this connection, it might be of interest to you 
to know that we do have a study with NAA entitled "Utilization of Spent Stages" for $100,000 . 
This study was begun in September 1964. The mid term review is in January 196/~nd ,.., 
the final presentation is here in April 1965. If you desire, we can send you the work 
statement issued to the contractor (which is quite general); we also intend to send you a 
copy of the charts used in the mid term briefing which should be available in about 4 weeks . 
1 w01,11d like to propose waiting until April, after the final review of the contract, before 
-;~-'initiate an inhous'e~. st~dy .... , I would p~opos-e' "fli:rther ' thai~ '-'araboufi:hat'-tiille~ "yQ'~"'as~i~ 

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

~(through our offic e) a task to Mr. Goerner's Group, who supervise the present NAA con-
'., tract, to make a layout of your specific approac}:v. The number of manhours and target 

date for completion can be fixed at thattime. vIn my mind, there is no question with'''·'' 
respect to the feasibility of your idea, but ' rather:nov"well 'it 'compares'With alternate" 

~cij)pI:9..aches which 'lave been studied aheady. vW e can do this comparative analysis . 
relatively 'e'asy, provided a high '~noughpriority is established by you . V~ 

2. FY 1965 STUDY PLAN: Mr. GraY has prepared a new version (about no. 8 this year) 
of his plan as to how to spend the 26 million allocated by Congress for advanced systems 
studies. The subtotals are as follows : 

I. Apollo Extensions $14,000,000 
II . Related Systems 1,550,000 

III. Saturn Improvements 2,650,000 
IV. Space Stations 2,700,000 
V. Extended Lunar Exploration 2,700,000 

VI. Planetary Exploration 1,500,000 
VII. General Studies 900,000 

~; $26,000,000 

Of these, Dr . Seamans has approved only $2,400, 000 . He is expected to approve another 
increment in January. V' 

MSFC might receive the following amounts : r------ ...... .... ,.~"".. ,;. ,\ .<or. . , :.', ..... ,..-..• ')\.- .,. ".' ,~.(\ ~·P~~." ..... ~~..,: ... "", 

Lunar Surface Experiments 
Lunar Pegasus 
Saturn Improvements (approved) 
Saturn IB Centaur 
Reusable Orbital Transport 
Launch Vehicle Criteria 
Orbital Tanker Vehicle 
Extended Lunar Explo ration 
Planetary Exploration 

$1,600,000 
550,000 

1,400,000 
1,000,000 

500,000 
250,000 
150,000 

2,400,000 
800,000 

$8,650,000 
Inhouse distribution of these ft....."1ds would be approximately as follows: 

lOjP ,VE, Saturn IB - Centaur and Lunar Pegasus $1,550,000 
Mr. deFries Office* $2,600,000 
Future Projects Office $4,500, 000 V' 

,r. Plus about 4 million dollars supporting research money. 
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NOTES 12-21-64 KUERS 

1. Review of Ma nufacturing Plan for Re-design of S-II Container: 
The re-design of the S-II Lower Lox Dome, which failed in hydrostatic 
testing a few weeks ago , consists mainly in providing heavier weld 
lands for all weld seams., a bigger (9 ' dia . ) cente-r -pie"ce ,- arid integrally 

--milled flanges for systems oi:iflets. This re-design requires re - tooling 
nd ,modifioation of manufacturimi proces sas for forming the i1-a-;vier- (j1ore 

segments and welding of heavier gages. We have not established formal 
tool design or manufacturing plan reviews, but work rather close together 
with S &ID manufacturing engineers in daily discus sions of the inherent 
manufacturing problems. A final informal review and discus sion of the 
design of the new Meridian Weld Fixture, which is required for the new 
dome cot"figuration, were conducted last week. We are in full agree -
ment with the design concept of this tool which reflects all experience 
gained so far in the area. It is interesting to note that S &ID manufacturing 
plans to perform the meridian welds this time without the use of back -up 
bars. This requires a very close control and programming of all welding 
parameters in order to achieve proper penetration. We are also using -
this technique in our shop. We plan to have our experts analyse and 
review every phase of the manufacturing plan in order to help minimize 
schedule impact of re-design and achieve high quality hardware. V' 

2. S-IC-T Progress: The cable fabrication and installation for S-IC - T is 
in full progress. We are pr'"e-s-Ei"n."tly- work"ing -40% "overtime in our electricai 

"'-shop a-n-cfhave "borrowed" four (4) Boeing electricians to help us in the 
installation of cabling. With only very few exceptions , the connectors of 
the 370 cables are not soldered any more but have hollow pins to which 
the wires are crimped. The crimping is done by semi-automatic tools, 
thus the human factor is eliminated to a great extent . y---



NOTES 12/21/64 MAUS 
7<:·, 

• ..,J...,.I / ' /q 
1. NATIONAL LAUNCH VEHICLE STUDY - Joe Malaga presented the results 

of the Cost Panel's study to the AACB on the 14th. We have learned 
that no new instructions or directions were .given to the . Cost Study ... ., _ ....... --., ,~ " , 

Panel by the AACB. The Launch Vehicle Panel requested a two week 
period to integrate cost and technical aspects. We will maintain 
contact with Mr. Malaga's office for latest developments. v '" 

2. SATURN IB/CENTAUR - A Saturn IB/Centaur (including Cislunar Pegasus) 
Project proposal was forwarded to Dr. Seamans by Dr 0 Mueller on 
November 22 I 1964. A modified Apollo Proj ect Approval Document (PAD) 
asking for approval and obligational authority to proceed with proj ect 
definition on Sa turn IB/Centaur and Pegasus I as a part of the Apollo 
Program I was attached. 

Dr. Seamans has. sent a memo to Dr. Mueller notifying that the PAD 
'--Io'r' Voyage~ ', whi ch includes the Saturn IB/Centaur I ha~ been approye,d. 
~ This authorizat ion is for program definition only. 
----.-.-..... ,_ ... __ .. ' L-

A letter has been prepared to DOD for Mr. Webb's signature to obtain f 
concurrence to establish the Saturn IB/Centaur as a National Launch 
Vehicle. v ""'-



NOTES 12/21/64 McCar tney 

1. S-II DESIGN REVIEWS: A 'master schedule has been estab­
lished for the forthcoming series of MSFC/S&ID data package 
deliveries and design reviews .. The schedule was jointly developed by 
the laboratories, 10, and the R&D Operations' S-II Coordinator. 
(Assignment of the S-II Coordinator was referenced in my 12/7/64 
NOTES, attached.) Fifteon systarTHI l;ovi.eWf.i and a.bo1,,1.1; 30 CSE .. ev1.Qws 
are scheduled from mid-December 1964 to December 1965. R&D Operations 
will be represented in each review by an individual who is respo.nsible 
for internal coordination and who has full signoff authority. The first 
review (Thermal Control System) has been completed. \.---

2. COMMITMENT SCHEDULE FOR FY -65 SUPPOR TING 
DEVELOPMENT PURCHASE REQUESTS: The R&D Operations' labora­
tories are being requested to forward FY -65 supporting deve10prnent 
program procurement actions to R-RP by a cutoff date of January 5, 1965, 
Procurement actions received after that date will be processed as received. 
although the possibility exists that MSF may withdraw program authority 
prior to contract signature on the late submis sions. A . cutoff date of 
February 15, 1965, has been established for receipt of purchase requests, 
less than $2,500, for materials or equipment for in-house tasks or tasks 
to be contracted to out-of-house Government sources. V 

3. SUPPORT CONTRACTOR PERFORMANCE EVALUATION 
GUIDELINES: In conjunction with the Purchasing Office, R-RM is 
preparing a MSFC Regu a tion and Procedure and a handbook regarding 
the evaluation of support contractors' performance. These documents 
are scheduled to be completed and staffed by December 31, and will be 
submitted to NASA Headquarters for approval. These two documents 
will cons titute the Performance Evaluation Plan which you promised to 
Dr. Mueller in your letter to him, dated November 23, 1964. (signed by 
Mr. Gorman). V~ 



NOTES 12/21/64 RUDOLPH 

1. Saturn V Dynamic Test Vehicle Test Program - Negotiations with Boeing 
for the Saturn V Dyna mic Test Vehicle Test Program, Phase r, have been completed. 
The Boeing proposed cost was $4,620,253. The negotiated cost including fee was 
S 3 • 13 S , 976 . v/' 

2. Boeing Office and Shop Soace Reauirements in the Hu ntsville Area are currently 
being as sessed. An internal MSFC detail review is being planned for early 
January 1965, prior to the scheduled Boeing session on this subject on January15, 1965. 
Areas being investigated are: (1) total Boeing manpower required for Saturn in the 
Huntsville area (2) that portion which is to be housed within MSFC Labs (3) the 
negotiated 'commitme nt that has been made for Governmept furnished shop space 
(4) any phase over of S-IC into the Michoud area (5) any addi~ional space on the 
Arsenal. 'v , 

3. PSAC Mee ting at S&ID/NAA on January 11-12, 1965 - Dr. N. E. Golovin. 
member of the Space Technology· Panel of the PreSidential Scientific Advisory 
Committee (PSAC), has requested a meeting at S&ID/NAA on January 11-12, 1965, 
for the purpose of reviewing the developmental and testing experience to date with 
Apollo mission hardware on the probability of mission success and crew safety. 
Mr. Jewel W. Moody, Chief, Saturn V Reliability and Quality Office~ has been 
a ppointed as the MSFC coordinator and has enlisted the aid of R&DO in arriving 
a t a uniform MSFC position. General Phillips called a meeting in \Vashington on 
December 18, 1964, to discuss NASA-Apollo positions and to establish a tentative 
a genda for the meeting. Mr. Moody and Mr. Field, S-II Stage Office. attended 

, t he meeting. The discussion centered around any differences of position among 
Headquarters, MSC and MSFC. Conclusions were that differences in positions 
were justifiable and reconcilable from the program and technical viewpoints. V 

4. S-IC Stage GSE - For some time now, GSE for the R-QUAL Test and Checkout 
Station has been pacing the delivery of the S-IC-1 Flight Stage to KSe. A special 
Task Force is being established, similar to the "T" Task Force , to concentrate in 
accelerating R- UAL GSE components a nd activitation. V " 

5. S- II Stage Common Bulkhead - The common bulkhead for the common bulkhead 
test tank (CBTT) was removed from the autocla ve Monday. December 14, 1964. after 
bonding of the forward facing pIa te to the honeycomb core and aft facing plate 
assembly. Visual and preliminary inspe ction techniques indicate a sound assembly 
wa s aChiev';Ci. It will now be ultrasonically inspec't~d and processed (cleaned) ' ~ 

"'prior to transfer to the vertical assembl y building for final assembly operations 
of .e CBTr. This marks the completion of the manufacturing assembly cycle for 
the second common bulkhead of the S-U 'Program. V 



NOTES -12 -21- 64-SHEPHERD 

Potential CofF Budget Cut, FY -66: (Reference your attached note 
dated 12-7-64) The requested CofF Budget of $10. 128M for Various 
Locations (West Coast) will possibly be reduced by the Bureau of Budget 
to $5. OM. The basis of the $10. 128M was primarily a level-of-effort to 
be available for unforeseen requirements during FY -66. _ T.E~ .. C\lt means 
that if our proposed budget was correct, the difference ($5. 128M) must 
'be made available from R&D funds. If there -are no major program 
changes we do not consider this cut will have any appreciable impact on 
the vehicle or engine programs. By Bureau of Budget not specifying where 
the cuts are to be made, we will budget within the $5. OM for the projects 
we consider most likely to require FY -66 funding. The impact is less 
with an unspecified cut than when specifics are mentioned. This permits 
us to budget as we see the program requirements with the remaining 
balance. ~ 

'\ 

V-.vv 0.. f.... L..,,,, .. ("!u._,,-- --" '-'-4~' A·,p-J.-,i" ,:"-~,~-",, ........... · .. 't . 
\.: ~C..,., 

\ '2..\ "l.-l \ l? I.j-

Attachment (Dr. \-On Braun's copy only) 
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NOTES 12-21-64 Stuhlinger 

r:·)· 
.. . ,~.J 1/ J I,..,., , 

1. HEADQUARTERS PRESENTATION ON ADVANCED PROPULSION: Harold Finger and 
his associates gave a very interesting presentation on nuclear propul­
sion, electric propulsion, and electric space power at NASA Headquarters. 
The Ner,!,~. II. proj ect was given particular emphasis; Orion and Helios, 
although very attractive because of high specific impulse, are vul­
nerable in view of the test ban treaty. Electric propulsion was 
shown to be very attractive as third stage--O'n"a "chemical-nuclear-

'-elec'tric ';Uanned Mars vehicle. Present efforts in ' the nuclear-electric 
" space power pr'ogram were described; it was my feeling again that a 

determined and YigDrous. ~ttort for the development of a 300 to 1000 
kwe source is badly neede.d . •. ; ~.,..,.:.." .......... ,. , , ..... , . ... ,.' .. 

,...-.. ~ ........ _. __ ,.~."' .... , ~.,,". ,', vr" 

2. AES SCIENTIFIC EXPERIMENTS: We are currently in the process of 
preparing work statements for several of the study contracts to be 
let under RPL's AES scientific activities. The subjects include: 

a. Lunar Drill $600K 
b. Emplaced Scientific SJ:ation $200K 
c. Subsurface Probe $lOOK 
d. LEM/Shelter Sample Analysis Equipment $200K 
e. Optical Equipment $ 40K 

In preparing these statements, we received valuable help from JPL. 
For two other work statements (Optical Astronomy and Radio Astronomy) 
we expect to receive help from members of the Goddard Space Flight 
Center. V 

3. PROPOSED $I..M ART, SPACE VEHICLE SYSTEMS WITHDR.A..WAL: This Office 
has been informally advised that 1.M is being withheld from our Space 
Vehicle Systems Program until March 31. The 1.M is in reserve for a 
possible Pegasus overrun. If the funds are available after March 31, 
our Space Vehicle Systems is still in jeopardy as it will impose a 
voluminous work load on all concerned, especially P&C. The chances 
of the 1.M being obligated by June 30 if not committed before March 
31 are very slim. \/~ 

4. ART/SRT PROGRAM STATUS: The status of the FY-65 ART/SRT Program 
under the Cognizance of RPL is, as of December 'l8, as follows: 

ANNUAL PL<\N AUTHORIZED PROCESSED TO TI10 OBLIGATED BY P&C 

OART 
OMSF 
OSSA 

9,729,000 
19,000,000 

475 z000 
29,204,000 

6,660,000 
10,777,000 

475 z000 
17,912,000 

4,538,687 
2,111,967 

18,570 
6,669,224 

1,880,000 
84,798 

° 1,964,798 

V 







NOTES 12-28-64 BELEW 

F-l ENGINE 

F-l production is now at a rate of~two deliverable engines a month. 
The two "December" engines (F-2007 & F-2008) have been acceptance tested 
and have completed their final checkouts. Both engines will be air 
shipped via the "Pregnant Guppy" aircraft next week. y-

The two "January" engines (F-2003 & F-2009) are on schedule. 
F-2003 has finished acceptance testing and has been sent back to Canoga 
Park (December 22, 1964) for final checkout. F-2009 went into Test 
Stand ID for acceptance testing December 19, 1964. These two engines 

, will complete the 5-engine "set" for the S-IC-T Stage. A spare engine 
(F-2010) is scheduled for delivery in February. 

J-2 ENGINE 

The J-2 engine was_JJred for a programmed 411 seconds of mainstage 
operation on the DAC/SACTO S-IVB Battleship test stand on Wednesday, , ~ 
December 23. Review of preliminary data indicates a , successfulJ.l~i~~. ~ 

The second fuel t,.t,!rbopump with the redesigned turbine wheels has 
accumulated 2,260 seconds of' test time. Visual inspection of the 
turbine wheels i ndicates no cracks.l,.,../fhe turbine wheels will undergo a 
dye- penetrant inspection ';;cf ' then ' be reinstalled for additional testing. V' 

The previously reported s tructural failure of the gas generator 
body on production engine 2013 has been reevaluated after extensive 
metallurgical analysis of the damaged parts. Th~_ga~ generator in- . 
jector was misa ligned during fabrication, causing maldistribution of _ 
film coolan t [ uel to the walls of the- g'as' generator body, resulting in, 

,e a "hot spot." or localized overheating. Engine 2013 has been repaired 
and is scheduled for acceptance firings next week. v---

Testing has resumed on FRT configuration engine 015. To date, this 
eng ine has accumulated 4064 seconds of test time in 27 tests. ~ 

RLlO ENGINE 

The development of the A-3-3 uprated version of the engine is pro­
ceeding on schedule. A total of 52 firings for 7735 sec6nds have been 
accomplished on three acti ve A-3-3 engines. 

Lloyd Blomeyer of JPL was here last week to 'ordinate Saturn I~ 
~ntaur-voya~~9l.£1. e/p~1q,a_d stus(ie~-'- JPL is Using--per-formance'-of' 
t he RLIOA-3-3 engine fur their Voyager payload studies. V--

( , 

Ed Buckbee
Translation
Karl Heimburg - Just to remind you that you are on the Critical Path. B



NOTES 12-28-64 CLINE 

1. BOEING DUPLICATION CONTRACTS: We have had an indication from Bill 
Davidson (MSFC man in Houston) t hat ~~ ma~~~_~~ng ~S~ork alrea~ 
$9n!~~te~ for_w~th ~EC. We are trying to obtain a copy of the propose 
contract to evaluate. The subject is "Apollo Analytical Representations 
and Contractor Requirements for Dynamic Loads Analysis." It was submitted 
in response to RFT MSC-64-l428-T. We are just bringing this up as a 
"possible." '£lteE~ .. m~ be ot.he.r .. ..:re~'! O'and other contractors who are..doing _ 
.,slli~ 



NOTES L2/28/64 CONSTAN 

L MICHOUD FATALITY 

On December 21, 1964, . Mr. Edward Williams, sheet metal worker 
employed by Erectors, Inc., subcontractor to Martin K. Eby, the 

- cons truc tion contractor for the stage te st facH i ty for the Boe ing Company', 
was fata).ly injured ~t Michoud Operatiol}-s. Mr. Williams was hOisting---- , 
steel siding when the hoisting device overbalanced, throwing 'a board 
down 'on top of Mr. Williams. Boeing i's investigating the accident by 
means of a board of inquiry.~ 

Ed Buckbee
Translation
Frank - Please prepare a condolence letter to widow or other relatives, inform Constan and Boeing. B



NOTES 12/28/64 DANNENBERG 

Negative Report 



NOTES 12/28/64 FORTUNE 

Negative Report. 



.1 

NOTES 12/28/64 GEISSLER 

1. Management of Dynamic Testing: (Ref: Notes, 12/14/64, Cline) In supple­
ment to Mr. Cline's note, there are explained below several management structures 
which were proposed and the reasons for the choice of structure which was made 
in May 1964. There was general agreement that the requireIj:lents, test and 
~easuring methods, and similar princrp'aCfechnic_~~ , q~:~S~~-~~~!_hjU-l4=-b_~~.if~l~;d 

~1 _by the Con.trol Dynamic:s a~d, Structura!. ~.~~,~~ac:~_~<?m~~.!.t'Also, the need to 
;? have ope person in cha.rs.e to direct the con.!r~s.t'?~Jit1echnical questions was 
~ established. As to the choice of the organizational structure and the selection of 

-0/) a qualified, available p~rson, the following pos sibilities were considered: 
~ (a) Management and responsibility assigned to Test Laboratory; rejected because 
~ no personnel were available. (b) The Chairman of the Committee to double as 
~ . 

fC\ Technical Manager for testing, which obviously would eliminate the dual line of 
-{ }command with resulting uncertainty for the Technical Manager. This was turned r 

~ down by ASTRand P&CVE because of the limited time the Chairman could make 
~ available for this added responsibility. (c) Wholesaledelegat.ion of authority to a 
v person working in the line organization under the Chairman, or appointing such a 

~ ? person as Technical Manager, ,which would also have created clear lines of corrunand, 
cJ ~ was turned down also as no agreement on a competent and available person could 
~ QJ be reached. (d) The offer of P&CVE to make Mr. Sterett available on a full-time 

~ basis was ac~epted.7Unfortunately, he w"'as not'-;-;ii;:;;;tto the-hop;d- for e'";ctent­
") ~ from his crth;~Uties; the resulting overburdening has apparently impaired some-
~ ~hat the effic:ie~cY .. ~iJ~.i.e l'Dan~ging of~e. test op·e~.!.. ------.•. -.--

. ..i 

Ed Buckbee
Translation
Jerry McCall – Please read my comments on this page. 

Ed Buckbee
Translation
That’s precisely why MSFC must remain in the loop and can’t leave it to KSC to make configuration changes with contractors directly. 

Ed Buckbee
Translation
Why don’t you take this up with Weidner or McCall? [arrow pointing to E. Geissler]

Ed Buckbee
Translation
E.G.– I don’t think anyone has criticized Mr. Sterett for not having done a fine job in managing this test program. The other issue of whether or not it was a wise and satisfactory management arrangement to have Mr. Sterett report to the Committee, was precipitated by my question to Mr. Sterett himself. His answer, as I expected was hedgy. I think the clearest line of responsibility would be to have the committee charge Test Lab with execution of the Committee specified test program, - and to transfer Mr. Sterett to Test. Without Test’s day-to-day support, he’s helpless anyway. So he might as well belong to the club. B 



~----
NOTES _12-14-64 .. , CLINE~~-...---·------~·-·------' 

> . .. ' ", 

,. 

6 . MANAGEMENT OF DYNAMIC TESTING: In May 1964, the three laboratories '-- - ' 
concerned with dynamic testing of the .Saturn IB and V had several meetings, 
of which the main purpose was to find a solution for working together and 
to get the job underway. At that time, 'arguments were presented agains~ . 
a manager for carrying out operations reporting to a committee. It was ' 
felt that this committee would be good for ' planning and requirements' but 
was not the group to be responsible for operations. In the interest of 
harmony, concessions were made to operate under the plan presented to you 
on 12-8-64. To date it has worked • . . 

; .. ' 

At taclunEllir-#' • & I ~QIES. J 1 - J 6 - 64. ex TNE rr '. , 



NOTES 12-28-64 GRAU 

1. S-IU-8 INSTRUMENT UNIT CHECKOur: Simulated Plug Drop Test was run 
12-23-64 and record evaluation is now underway. The checkout is on 
schedule with an ,expected Laboratory release date of January 7. ~965. V -------- ---- -. - - -_ .. _-

2. S-IV PROGRAM: Regarding your question about the S-IV-lO stage on 
NOTES 12-14-64 GRAU (copy attached). The 'replacement engine and system 
integrity will be verified _during j:h~_ ?-cCeptance firing presently s~d-
tiled for -January 20,_~~.65 • . V -. --- - - - -

-..:...------- - . 

3. SUPER INSULATION INSPECTION: COnCE!pt studies perforrred by this Labo- . 
ratory have now advanced to the point that a Purchase Request has been 
ini t .iated for the design and fabrication of an e~..::..~trr:re--.1XL.c;;.qng~p...!..l,9. .' 
_me.as~~ _ tl:~ t;~ickne..ss ,:.:tll~D'JlCll.._gQD9_tJqj:k:ij:'y',_ ang . .9..':l.§l~J.~_ .. Q.~_h~gh ... ' t~( 
J::~f9_:mance insulation under cond~.l.ions of vacuum and atrroseheri..= J:>~ 
~~~§"l:l~~'-V '. . 

4. ELECTROMAGNETIC Cot1PATIBILITY (EMC) CONTROL TASK: The Quality and 
Reliability Assurance Laboratory proposed EMe Task (Improvement of 
Vehicle Reliability by Electromagnetic Compatibility Control) was pre­
sented in a meeting of the Electronagnetic Interference sub-paner-cif 

. "" . 

the Instrurrentation and Communications· Panet"pe-cernl;>er 15::16, 1965: NASA 
Headquarters ~quir:-e§ , .approval_ ~f _!~~. su~p?ne~ prior to considering a 
task. ..MS~ did not desiuCfo partiCZ;:t~; therefore, the sub-panel dis- ./ '"1:', '. , 

~pproved t~~ta~k. . IS/(ttI-M/l'eH-.... ' G~1-L~.tU/i ~ /.EI-~ ~::!.-I- ~ /1 'tLpP! KdJ .~ 
5. SOITWARE REPORTING REQUIREMENTS: NASA Headquarters with the support 6 ~. 

BELLCOMl1 ~as dev~l~ped ~~ ~J~. mi~e3tc?!l:~:;;;. ~~_~e_lli.3_~~Lf()p .~J?9rt.ing~ . 
~ofnvC!~...§_tatus on_il: _I!RI)j:h;t.y~~~~ . through the Schedule Apprcnsal ReVJ.ew · {Exl.~ 'V'~ 

\
' Procedure (SARPJsystem. Jhe system does not fulfill o~ .De.e.cLin that Ihcf/'")'~ ' 
\- ~progress is expressed in ~r cent.. or co~letiorL.with no reference or l~eM~ 
II base pQ:i,.nt fr:om which to eva:luate r=r'nlng" ·elfortUn.-teOils....Qf- tiIDe ~JI 

orerfort. Further, in that software milestones are not included in 
PERT-;noPERT/SARP comparison can be rnade .... Develop~r:r~. ~f t~e info~­
_ tion is expeE,t_ed ~leve_ a -~i Q~_ i!TRaGt ~.o!:l_I_Q.,_l3.~l?_ and Saturn stage. . 
_contractors. On June 2, 1964, this Laboratory requested from the stage 
contractors, for our own use, information which would assist in the 
required reporting. To date, only DAC has replied. Still to be answered 
is who in HSFC is to complete, corisolidate and edit this infornation. 

6. BOEING RELIABILITY STATUS REPORT: A detailed revi~w of the Boeing 
"Saturn S-IC Reliability Status Report" has been completed. It was_ 
found less than satisfactory, requiri!J..l? a general cleanup to eliminate ~ 

errori-and-t~ u pdat"e "the oocurrent. \/ r<.f . e N~ cr;:r I . 1 

I .. \ 1\ SDF'W Ft .. , ~ c., a~~tll (6 ~ 6 
.\ D~" ~c.~J . ,\ cl~~. 14- . l' _114 ~rc.-- t~cJl£ 5~~ t:,.J,t- .. 1 - '1 ~ t ... ~ ~.PAl~l 1 b ~ \ '" \ ..... .J.; ~ S o~!-W4r:::# !,.;.F eJ-ve.- "- .. 
\ ~ , - \ U 20 I I- j("s. C II J I \~ fo' ~ .,-0 5~ : Il~ ~ ~ I e..) I 

tot" s~ ~', · 1'~rkSC . (),~~(O~ So~fSJ.-;'~,tv\, ~~~~ ~u{e.\'t6~O~l4 I 
AT· C ':1::;'1': '[GTES 12-14-64 G:(,.'\u . :· ::o~ies to Dr. von Braun and Mr. Weidner l'e.J:~~~lU ! 

j ~".J~tft.;~I'\\.IJ 
~t..~ ~ . Y . 

Ed Buckbee
Translation
Interesting. B

Ed Buckbee
Translation
What action do you recommend? Let’s not give up! This is important. (Executive Meeting with GEM?) B 

Ed Buckbee
Translation
Jerry McCall—I think the principles laid down in SOFTWARE for IU 201 at MSFC, SA 201 at KSC, SA 501 at KSC, page 171 – 174 is a much more reliable and effective approach to Software Schedule Control. Suggest a separate briefing of G.E.M. (George E. Mueller) after we have a presentable counter proposal ready based on these principles. B 



1. S-IU-8 INSTRUHEN'I' tNIT CtS::XOUT: Tnere has been some delay in checkout 
of the S-IU-8 Inst~ur.~nt u:1itdue to non-availability of the F-6 Telemetry 
Assei:'bly and probler!'ls vJi th the ~CA-llo Drum t·lerrory. C.lleckout is now 
p~g~ssing satisfactorily) however, and ~ost schedule time will be 
recovered. ' , .. / 

.' ~ 

2. S-IV ?~OG?)u1 : The S-IV-8 3tage is undergoing post-static checkout in 
• r' f~, t:te ~nr:ineerinQ' a...'"1d Davelo'). rr.ent Building, at Sacramento. The . S-IV-10 ';)\ '1' 1 ...... 0 

. ;'/.}: .... . ,.. - stage is in the tcst stai"1d at Sacrarr.cnto undergoing preparations for 
h1i ) ' . sta.tic test. A ccssicont :JaCK ruptured in thla chilldown ducts,. deposited 
I \ - J'\ d.essicant rraterial in u,-JO :::>f the engines on this stage. " The engines ". "" :J 

\\2..1.-: -/~' _\'Jill be replaced .byspar<'!s. ,,;)AC estiJT.2.tes about ten days"-foro·ihis"·Change, . 
S-'~ ':J,,~~ c " 'h6~;ever; parallel ' work Hill continue ai1d cnly two or three days schedule . 
rV~'\ ., tir..e should. be involved in the incident. \// 
.. ,.. : , t. ~: ;~. '\. ~\ \ .. 

i·,\ l·' ,. .... Y. S-IVB PROGRAM: The S-IV3 Battleshiu was static fired at Sacramento on 
-:-"f;'. December 9 for a duration of 50 seconds. No fuel DUffiD stall was indicated 

as in the 10 second firing. One hot spot was noted ~ the flame bucket, 
but further investigation will be necessary to determine the extent of 
this problem. If revieH of data and other considerations penni t,. a full 
duration (150 seconc;1s) firing \vill be conducted December 15, 1964. IV-

j 

4. F-l ENGIJE PROC;v'\M: F-l Enp;incs 2007 and 2008 are undergoing final accept­
ance chec.:'<out at Ca.'1oga Park. It is of :Iote that only one Haterial Review 
action Has Hritten against Engir:Je 2007 and no l"~terial Revie;-.] actions were 
written aga~nst Engine 2008 during the accepta.'1ce test at Edwards. Engines 
2004 and 2006 are undergoing FRT at Eo',.iaros and the progress is satisfactory. 
After the fifth firing, er-osion Has noted on the Injector of 2004 at a 
point near the center ring to baffle mating point. The injector was re­
moved and inspection indicated th.a."t: . p~ssagesthrough .the baffle were clogged 
resulting in a loss of coolant -at the point E?:rode·q.~ A replacement injector' 

'-was 'installed and testing is continuing. \/"'/. 

s. APOLLO RELIABILI'I'Y AND QUALITY ASSUPJ-2<:CE ?UBLICATION NrC 500-5: During.' 
the visit of t'T. George Lerrkc and Dr. harvey Hall (ViSF Rel~ability and . 
Quality Assurance Office) on December 10, arree~ent was reached concern­
ing the fOrIT'.2..t of tr.·2 ~!src plan for. impl-;;rr.cntation of this docurr.ent. A 
draft of the I'1S~C pliJ.:1 viill be available by January 15, 1965. Results ' 
of an impact study of the reporting requircrr.ents of NPC 500-5 on the . 
reliabili ty operations at l·iSFC ',Jere presented and indicate that the 

'I \ \ 'I requi:::'CTients are cxcessiye and that under the" existr:'1-g~.:capabili ty; riot 
I r ..... 5 lGO ~, . += • o . b "'"'h' 0 -~,1. :\,.:, \,", (. \;; f'-) . r.ore l.nan - 'iJ or tn~ .~n.l.or::ut~on rcqUJ.I'el.1ents can e r.et. 1 e v~s~ "Cors 

b;:.kr . agreed to reconsider ,~d C:ctail ~egotiation Hill begin early in January. 
. <'rfl I • \ However ) although the rec-pirerr:ents 2.yn excessive, a l_~rE.~_~·:? _ ~xi_~:t?be-

", -• .1 . It'ieen the T)':,-esent capClbilit'/ and a pnJ.cticcJl info!''r.'lation requirer-ent ·Hhl.ch 
r. . 1- l;-;cecs "to' 'Se" ciosed in I':~::T ~ .~~"Thocie "~;i-~o·r;-i.lTla~(t l"es2ur.cc~;·'rii· iile Cc!ntcl' have· ... 

'\~·i,~;[~<r\\,: I')'to ~kee'? " tl-iis ' 'high on the r:riority list. You vlill hear' about th:i.::; rorc' in 
I; ._.~:.. :.:..\ \[1965. . . . 

~6~~ 
_"" ~ • I 

I I, !,..I,-! j) D 0 
o r I L'I)' ~ /v .. ;·j., ~";tk,,!,-;' ;'v' WV i'\ n· \, , 

- ~ vr,a :: ' " -'. .')., 
V. I-l~ 
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NOTES 12/28/64 HAEUSSERMANN 

1. CISLUNAR PEGASUS: Mr. Weidner informed me that Dr. G. Mueller intends 
to be briefed on this subject i n the second half of January. May we give 
you a one hour prebriefing? I consider it necessary because the Cislunar 
Pegasus has quite different powE~r and connnunication requirements than 
the present Pegasus. ~ 'fecL4'. S e.~ ,JI.~c'..,. oS If -1> 

2. TABAKA STUDY: The introduction to the new job classification procedure 
is very pai nful and time consumi,ng ~ R-ASTR-E met with representatives of 

I ~a.,~-t:L ' the Per sonnel Office and ..!':.ied to correct five of. the, benchmar~ pos.!.~,~~~ 
~ ~. after having furnished 14 'benchn~rk positions of the 88 within the 
~~1~ -Astrionics Laboratory. The ~,lts of effecting changes in certain - factor 

1 "IXI - ratings ~ere disapp.o intiI!a..§iP.~Jll.~_Q..~..2.!.e char.Ked_~.ith ~;:fo.!..1l1.!ELt.,!1.!. 
IJ';'~ eva~_ti~n_l~E_e_und.~~_s5_~ndi.I] g 2! . .!:!t~ _ j~bs ... t:.~~:r_ .we~. t~yi~g .. !?_.r~te ... I BJhl w.l'~:arid our engineers are .not perfe~tio~ists in selecting the proper words 

,...-f- f:,~~he J.?~_"':~l:!-_l~si~.; Thus one is ~ubje§~~sl_.t.~_ .. a t-wo , }'~C?ur ... se.ss,~on~_o~:_ ' 
I ,to j).i.L- how to wr i te the new position records with questionable result's as" far as 
I TJ-oiUL "guidelines are concerned. I ~,!bt , ~~.at t he effor:t ' and ·.t .ime are '~justi(i~S 
~ '1 in view of our te:h~ical ~ork w~~ch _will suffer again. EY f h.e e~t~nsive .. ... :.. 
~ loss of manhours for the survey. WI .1 

3 . RESEARCH ADVISORY COMMITTEE MEETINGS: (Reference your connnents to 50 ;I-~~ ~~, 
Item 2, Notes of 12/14, copyattac.hed*) ~be ,main t:eason for 0\lr ~~ I kd'~ ~~ ~ 
resea.E..£.h-li!nit~~ .. ion_ i~~npower shortag.!: We hav~ the following f I VlJ~-e.. ~ 
~b1igation for manpower reduc t ion and reassignments: d.eVl ,~ CJJ k ,j 

r1,stJ2 'h uto 1.1 I '! 
Reduce manpower strength from Oct 64 ' to 1 July 65 by 5 ('e.s~ I Yf-O ~ 
ASSign additional personnel to West Coast contractors 5 -w./hL.~j... 1 
Assign additional personnel to IMCC 5 ~ fl-Uii /e. fo " 
Additional needs for ESE and System Engineering within Lab 10 , f-- 1 

I • G 

r 
.,q 

Q i. 
~~ ~ 
~. ~~ 
~ ~':."" 

j 

Ed Buckbee
Translation
Fred W—See attached slip. B

Ed Buckbee
Translation
Harry—How do the other labs respond to the Tabaka study? B

Ed Buckbee
Translation
W.H. - So it is not that anyone denies us the right to do research! It’s that we can’t free people to do it! 
Comment:

Ed Buckbee
Translation
Unless you give bigger chunks away.

Ed Buckbee
Translation
I really and earnestly hope that you will initiate a hard - hitting plan of implementation (with arrow pointing to W.H.)

Ed Buckbee
Translation
W.H, - Astrionics only answer is to make a real determined effort to turn the I.U. (with all it contains) over to IBM as a full - fledged stage contractor, - and as fast as possible. I am still not convinced that every body in Astrionics has his heart in this objective. In fact, I believe many Astrionics are dragging their feet and look upon IBM as kind of second support contractor. You still have over 800 contracts ( not counting parts vendors) out of Astrionics direct!! That’s one area where you unnecessarily tie up your manpower. With all your civil service people, plus the Sperry Support Contract, plus the local IBM facility for the I.U., no one can tell that you have too few people to do research. Too many just cling too long to the old stuff they won’t let go of!! B 



NOTES 12/14/64 

1. ELECTRICAL SYSTEMS TECHNOLOGY CONFERENCE: An Electrical Systems Technology 
Conference was held by NASA's Office of Advanced Research and Technology (OART) 
in Washington, D. C. on 12/9 and 10. Mr. R. J. Boehme, R-ASTR-E, ' served as 
technical coordinator for MSFC's contribution to this conference. The 
following MSFC representatives presented the listed topics. 

Mr. L. H. Wood R-RP-N 
Power Conditioning for Electric Propulsion 

Mr. Hhit Brantley ' R-ASTR-A 
Advanced Studies of Power & Distribution Requirements 

Mr. R. J. Boehme R-ASTR-E 
High .Power Switching Devices 
Motor Driven Switches 
Bifilar Wound Relays 
Relay Specifications 
Advanced Electrical Control & Distribution 
EBW Systems 
Solid State Relaying 
Electrical System Transients 

Mr. Dwight Baker R-ASTR-E 
Inverter for Pump Motors 
Inverter - SCR Type 
Measuring Voltage Suppli.es 

Mr. Carl Winkler R-ASTR-R 
Precision 3 Phase Inverte~ System 
Integrated Power Amplifier 
100 Ampere Transistor Switch 

The primary purpose of this co~ference is the excha~oriinformation ~mong 
the NASA Centers on Advance Research Technology. V v'b.'j .A,.I/~(t,,!·t- Le 
2. RESEARCH ADVISORY COMMITTEE MEETINGS: Last week I participated for two 
days in a meeting of the Research Advisory Committee on Control, Guidance 
and Navigation and for one day at the G&C Steering Group at Lewis Research • 
Center. The presentations covered research work at the various Centers. I 
got the impression that we, at R-ASTR, are limited in research for several . 
reasons more than ~ny o'ther Center. Also, a stronger control from OART '" 

' '' and MSF) is' desirable to avoid multiple redundancy in research. A typical 
area it R&D on sensors for space vehicle control. 

I 
:' ~. jilL. L ' . 
,_ ._- -". ... ~~fcJ~ i'~ •.. UNf?' I lUl.· ,r.;; .·70_(,r t-~ ... .,i... C(:A .... .I~j·~f I 

. i ._1 u ' ,),' \ . ' -If." . '. I . 
. . ~~.Vl\ ... J\I\ .. S~ .~ r)(tr~"'1vh~/..-e~'J II ~ .i'i.!C:- ,hUJf.·:- th~ I!l<'.. .ItA ;~ ~·L~. · 

t
· /,\tJ\,j--fl{wfAU4 ~tvl~ fti,tF;~ ~~'""'~}-

olD-th'- iJ,tJ.e... ~ . ~t..",..ljl A);J.J- fo- ~ ) '41::- . 1h'1£0; 
fir-' )~\td~ -Ui - tv..-L-"J fLttjJ. '-... ")3 . . 
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NOTES 12/28/64 HE IMBURG ' 

S- tvr. GATTLES HI P (SACRAt~ENTOL : 

F-I ENG I NE: 

. WQJ.e r W.3S discovered ' in the lox pump ' of engine F-l002-2 . during 
post t esL (TWF-04 n --rn'spection. A Photo,con pressure transducer located 
in t he l ox suction duct (90" poln-:rto- de'termiri'e pressure' oscillation$ 

"h,J d raj red, pe l'mi tting the t ransducer temperature conditioning water t 
'7n te r t lH~ l ox PUI11p . - The entire lox system will be cleaned and dried a 
..... ·Clic .. T()x plllnp ' ~--p l 'im,)-ry seal replaced on the test stand in time to meet 

:! fi l'i n ~' s ched u l ed for 1/7/65. V 
3 . 5- 1 C TEST STAND ; 

0, 

';1, 

Ed Buckbee
Translation
Oswald Lange, Otto Hoberg—First time to hear of a case where a transducer failure could endanger the propulsion system and thus the flight. Have we ever systematically scrutinized the entire system for such potential hazards? B



NOTES 12-27-64 HOELZER 

.. . .,. 

Negative Report · . .. . .' . 
• , ' • ~ I ' : 



NOTES 12/28/64 JAMES 

PEGASUS "A" SPACECRAFT: The vibratien and vacuum tests were 
cempleted at General Electric 12/22 i 64 with y,e rV:..2atisJ~~to~y .! !: s_~l.!~..:.... V 
The Spacecraft was instrUlTIented fer shipment and shipped to. Jehns-
ville Naval Air Statien o.n 12/23/64 to. await the transPo.rt aircraft. In­
clement weather greunded the Pregnant Guppy aircraft en the West Co.ast 
for several days. The ~ircraft i s new scheduled to. arrive at Jo.hnsville 
at 2:10 p. m., 12/28/64. Departure fro.m Jo.hnsville to. KSC is expecte9 

,_ ~o b e around midnight, 1 ZT2-ST 64;::- ··Unload(ng- a£ KSC is expected early 
in the merning, 12/29/64. V - .. --
SATURN IB DYNAMIC TEST HAH.DWARE: The S-IB-D/F and S-IVB-D 
departed Michoud en 12/22/64 en schedule. The tew is expected to. 
arrive at MSFC en 1/4/65. The three- stage tew create s a multiple 
lecking requirement at each' dam. This situatien increases the shiI>ping 
time abeut feur days. V-
S- IVB BATT LESHlP: The S- IVB Battle ship was succe s sfully fired fo.r 
a planned full duratien (416 secends) en WediIesday, 12/23/64, at 
-appro.x.imate1y 6:08 p. m. Hu~tsville time. VFrem infermatien available 
at the cempletien ef the test, there was no. indicatien ef treub1e. Pre­
valves werked preperly, engine precendltiOlli;.-gw-asno·r~a1 a~d there 
was no. indicatien ef pUlTIp stall. Mere infermatien will be available 
after further evaluatien o.f test data. The entire ceuntdewn and test 

,. . ~ 

_ run were highly successful •... The next fir~ng is scheduled fo.r the first 
.week in January (full duratien fo.r flight stages will be appreximately 
480 secends). '/--. 
LH2 EXPERIMENT: We have scheduled an LHZ Instrumentatio.n 

, briefing fer yeu e~ l/7/6~ V .:..- . ,. - -. --



NOTES 1.2-28-64 Koello 

1. STA"nSnCS: This year. acconting to my statistics, you called or attended, 
22 meetings at MSFC dealing with "Future ProJecm." which totaled 34 hours. You 
initiated 16 of these meetings. toking 26 out of the 34 hours; I was respOnsible for 
the rest . I am very happy with this record •. I thOllsnt. early this year; that you 
would not be able to spend that muc;J. time in this area V 
2. FOLLOW-ON HYDROGEN EXPG:RIMEN ~ all fcc:t~ 8~<!1'lgly_~~ J'!.'lor~ t1.~L 
e.xperiments should follow the 203 flight. would Uke to suggest that consideration 
bC-given to buildiitg a four co~tainej:- tankage package as originally designed for the 
Multipurpose Mission Module (MMM). There 18 a mock-up in Mr. Kuers shop. 
We can test four different insulations and possibly LH2 and Lox together. We would · 
not need the RL 10 engines. but should replace them with thermodynamical dummies, 
producing the same leakage and radiation pattern. This tank stage can be attached 
to the LEM ascent stage (possibly tnlnus the engioo). which needs only its attitude 
control system supplied by the Lm;[ tanks for maneuvering. The MMM stage, LBM 
~scent stage. command modUle, an:1 the partially toaded servtee module would thus 
provide a versatile orbital propella:tlt laboratory with test times of up to one month. 
This approach would offer a fringe .:benefit, . namely the _tankage for a. lunar landing· 

-stage as well as for a cryogenic service module e,~entua1ly. One flight each in 1967 
and one in 1968.appear to be appropriate. This could possibly be a complete in· 
house job, wlt~ Mr, Kroll doing thtI· tankage design in detaU. I think be would love 
such a job ond(be avaUable soon. Itwr ' . , 

"-.....~ J, .• ~~,l I I;../..I //1 ~ILf" 
~ / ~ QLh.'L ~ a.t:t(:-~, v.;Jul, If-A fU... fhl\lSt/I/tf 

t. oU.4c , .&J-. k.i-'(", ir;J J.. -A.,. i,:!, :k~ 4A da<.-k~ 
~ €4'jw\tu&</-- C /=:W- JItu..-~ f1~ 
4'r~~~ ~-p-L 4d.L ~~, ~ • 
t+-;h ~hu.Q '~ 'f;/.tuJI'a.t~ "'/-4 k 

'-SMf-~~bP.!:~ r;)~frr~u...~ 
;t;.e-~ ~, , ~e)- ,tI- &L fh'1 ~t-((')F l Ylrt.. 

~k~4r4ea;J.. , 
~ 

Ed Buckbee
Translation
So do I.

Ed Buckbee
Translation
HHK—Read you loud and clear! I think its an intriguing idea. But let us think this thing through as an honest cryogenic experiment (under the manned Apollo experiment program) before we sell it. Because of its obvious growth potential it may be shot down as a sneak attempt to get in through the back door. Yet if we play it right, we may be able to sell it. B



NOTES 12-28-64 KUERS 

1. Welding Eguipment Problem at Michoud; The VLelding equipme,n.t 
The Boeing Company purchased frc>m Airco as the lowest bidder is not 

'--- --- .. _.. .....-
'p'~rforl1l1ll9....8...q,e..ru.w..tel.Y-.s.t.t1Je .. ll~~~ p'qyy'~r J..evel~Q~.Y.Q.nd ,1.S0.:..~ • .o Am&? 
They cannot obtain consistent we ld penetration at, the higher power 
levels because of periodic voltag l:! variations. NAA had experienced 
the same problem with the same type equipment some time ago- resu-lHng. 

-in procurement of new Sciaky power supplies. This time the Airco 
-:"Company believes to have found a "s 'olution-for'~this problem which has, 

however I not yet been proven out at Michaud. ~/ 
J . - -.- .. ----. 

2. Status of Structural Test Articl e S-IC-S: The Intertank section and - - _ _ ..J 

the "light weight" Thrust Structure for -S have been received from Boeing. 
= The Fuel 9.~~taine~-.J.s_piac~·iG;liy. __ c9~p}ei~wXt_i)_all_S_ iox -~unriels~ beb1g' 

welded. Chemical cleaning and hydrostatic testing will start the first 
- weei"' iri January. The lower half (dome plus 2 skin segments) of the ' 

Lox Container hasn een completed. Today we will start on preparations . 
for joiI)ingthe second skin sectiOn to the upper Lox dome in the tower. 
The $~~_~Q.Lwo~king_.~EP~.£U!~.foL~J:lis, ... -,S_,,-ehicl~~~.ll _be .met. ot:, ev~_ 
"b~tt~ r:E;.~. 1"""'--
3 . . General Remarks on Progress in OUf Programs: Looking back at the 
progress and delays of the Saturn V stages during the last year I would 
like to remark that the progre~sJZ:t .qevelopment "of..~att~.factory 

.... manufacturing technique. i3"~ha~s b.ee~ ~~rem,e.nq9u~ .• vrnis is7""o£ c·ourse, not 
reflected in the schedule delay status.' ~:)Ut s~uld give us co.niictenc.e 
"that all the stage.§ .... wJll_~I~p.J.E?.~~~:-if at all-.: in th~.9.o~ing le~E' I 
believe that the rate of slippage we have experienced in our progra.m is 
directly proportional to the ~xtens ion of the state-of-the-art in en9ineering 
and manufacturing that we are con.fronted with.~ 

4. Holiday Greetings: May I extend to you and all who read these notes 
my best wishes for a merry holiday season an9 a happy new year. v---

VI Ce.... Ver..s Cl..-.-
. .~ 

Ed Buckbee
Translation
Vice Versa B



NOTES 12/28/64 MAUS 

1. MSFC RESPONSE TO MSF CONGRESSIONAL SUMMARY & ANALYSIS -We 
have pr?pared the MSFC response to this subject based on inputs from 
various "R& D labs. We will review the response with Mr. Weidner and 
forward for Mr. Gorman l s signature today if possible. V'" 

2. UTILIZATION OF DOD PERSONNEL - We forwarded the MSFC response on 
the proposed DOD support report to Joe D1cke:rson at MSF on Wednesday, 
December 23 1 1964. Our response was essentially as reviewed with you 
on December 18. ~ 

3. PROTECT FORECAST -W,e have prepared for your signature a letter 
containing the MSFC comments on the Air Force Proj ect FORECAS'f R~orts. 

, We will arrange for a briefing on these comments if you desire. ,~ · . 

. {kIJ.L ~UuL ~~ ~ . 
( ow...d.... t-~ t t,-ttl ~ 'it.(JJ_ ,:15 

lUl.tr) 



NOTES 12/28/64 McCartney 

1. PREVENTATIVE INSPECTIONS: As part of the Conflict of 
Interests Awareness Program initiated by Dr. McCall, arrange­
ments have been made with the NASA Inspection Office to conduct 

r-p~.y"enta~ive inspections,-_within-B.~p- .Ope.A.atioll~l._t:Q. pE..~~n;~aJ . 
_proelem areas. The inspe ctions, to begin after the first of the yea.r, 
will bec 'onduct'ed- in the following areas (listed in order of priority): 

Outside Employment 

Financial Interest 

Time and Attendance: Overtime 

Contracting Officer 'R~presentatives Code of Conduct 

Political Partic~pation 

Use of Government Equipment and Material 

Conflict of Inter ests 

Contractor Relationships (~onpersonal Services) ,V 
. 2. FY -67 CofF Budget: The F&D Office has requested ,a listing of 
R&D 'Operations' proposed FY, -67 CofF projects by mid-January. 
The laboratories have been requested to provide preliminary 
program requirements • . These will be consolidated by this office 
and a recommended program presented to Mr. Weidner and the 
R&D, Council early in January. V 



NOTES 12/28/64 RUDOLPH 

1. PSAC Co mmit te e Meeting at S&ID/ NAA on January 11-12, 1965 - Instructions 
were sent to S&ID/NAA by Colonel O'C;nnor, on December 22, 1964 stating the 
proposed agenda and topics to be presented by S&ID at the January 11-12, 1965 
meeting '..'lith the Space Technology Panel of the Presidential Scientific Advisory 
Committee . &.th)~.m~rican w~s"E.eq.I;l!~:>ted},? ,!!lake ~, p_r~se,~~~~io~, . ..cdn,:r.un 9t", 

..theiryogi,9JL9f.tl1e y .roposed agenda at Marshall Space Flight' Center on January 4 I 

~ .... a_m _ !.Oth floo~ conferenc8·'r'oom~"~BuirdTng420()"'-"'; '~-'·""'''-''''·'''~-'' ow.<rl 
--"'~_'_"""_ ... ~_~~._ ' ~ .. ---.~~,v I 

2. Modification of Boe in Contract i'!AS-5608 to include Saturn V Systems ..... 
Engineering a nd Integration Support was pproved by NASA Headquarters on 
Dec ember 23, 1964 . This contract exten io"n of S89 ,935,619 il}s;ludes the- fi,l. J 

Saturn V Breadboard Fa cility Operation~, but_exclude.s the Dynamic Test!.lli1 ;:-27/; t. 
2"nd GS E engineering suppo!:! . ~'wJ tvJ, ~ Iff "2-

, " .. "" " Co vel~cL .r~f~M'U.y J 

3 . S- II StaGe De sian Reviews - The first of a s e ri e s of propos e d S-II Stag e ...J3 
Design Reviews \,'as s uccessfully accomplished at NAA/S&ID on Dec;mber i 7 ,-

. 1964 . . The s ys tem which was reviewed was the' ';Ther"n1ai Control" system', At ' 
_the outset of the meeting a genuine diffe rence in opinion existe d between t11e ­
contrac tor a nd 'NASA regarding certain aspects of the design approach. Through 
mutua l unders tanding and the willingne ss of both parties to cooperate in reaching 
a common objective I the problems were resolved to the sa tisfaction of each,. 
Three additional Design Reviews" are scheduled for January 1965. V 



NOTES- 12 .. 28- 64 .. SHEPHERD 

No Notes 



NOTES 12-~8 ... 64 Stuhling.!l:' 

1. SUPPORT OF P.PL AC,TIVrl"'IES : R&IIO assigned 11 Civil Service spaces 
to RPL in order to better enable tt.is Laboratory to accomplish work 
in those projects in which RPL (ane. MSFC) has heavy commitments. The 
spaces will be used in the followir.g projectst ~onso11dat~on of 
research programo ; documentation _of research resultal. ,suppor_t of 
J.>_ega:JUB; analysis of Pegnsus data; cis-l\,lUar Feg.asus, study t ~ and . 

. ,scientific mission planning for, AE5. - .-

Ed Buckbee
Translation
Even the reclama? B 

Ed Buckbee
Translation
E.S. – When do you plan to hold the first review meeting on research results that we discussed a few months ago? What is the status of the overall plan do get more visibility into this area of research at Marshall. B
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