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NOTES ~'l6/66 BALCH 
9/(" ()<I '~ 

S-II-l Testing -; Installation of mechanically fastened doublers In place of 
bonded doubler s in the LHZ tank is cOITlplete. Crasks have now been di~­
covered around the feed duct connections to the LHZ tanks. One feed duct 

--- ---...---- ... --- ----- =-------...., 
has not yet been checked. Time for repairs and 'mpact on test schedule 

I 

are being evaluated. V 

Detailed Operating Procedure for GSE Automatic Checkout Equipment 
(DOP-M-GOBZ) has been completed, and \..other GSE checkouts are progressing 

L satisfactorily, excepting those which cannot be run while repair 6 are being 
made to the LH2 tank and feed ducts. V ' 

S-IC Test Stand - Final welding on all four holddown arms is complete. 
Welding on actuators is in process and is expected to be complete within 
three weeks. Work On air, helium, and nitrogen systems and on main and 
auxiliary derricks is progressing in support of Boeing need dates.V 

S-II Te st Stand A-I - Installation of the auxiliary crane, one of the pacing 
items, has begun and is expected to be complete by the last of September. 
Brick and mortar construction is lagging, particularly in electrical, welding 
and pipefitter crafts work. The Co ps of ,ng'n 1'S has been ask d to take 

, r~ITledial action. The contract change order to S&ID's contract which provided 
for manageITlent service s in conne ti n with the activation of the A -1 stand 
has now been superseded by a new change ord e r which includes facility, 
technical systems, GSE, and integrated systerns checko,ut. 

S-II Vehicle Service and Vertical Checkout Building - The structural load 
tests on the 60-ton derricks have been completed, and the derricks have been 
accepted. This leaves only the 'nstal.lation of the pulling mechan'sm for the 
veh'cle dolly to make this facility fully operational. V 

MTF LOX Barges - Four MTF LOX barges loaded with LOX are..!!E...!..0Y!!, t~ ~ 
_ ISSC:.., The first two left on S/30Tb6 ~ha the fast two left on 9/3/66.

V 

S-IC Management Review for S-IC -3 Stage - This review meeting was attended 
by the MTF Manager and the S-IC Project Manager for MTF and was very 
beneficial as preparation for siITlilar meetings to be held prior to Shipment of 
S-IC stages to MTF for testing,v 

United Givers Fund Drive ... The MTF United Givers Fund Drive for 1966 is 
being organized. 1>4r ...... Eaton, General Manager of GE, has agreed to be this year '6 

_campaign chairman. Drive period will be during the month of October .-



NOTES 9/6/66 BELEW 

~9(.A 
ORBITAL WORKSHOP: An Experiments Meeting is sch duled with Air 
Force (DOD) September 7, 1966, at MSFC. Discussions will include, 
(a) possible areas of overlap and duplications between DOD and NASA 
experiments, (b) the integration of DOD experiments into the Orbital 
Workshop and, (c) schedules. V-

An Experiments Meeting is scheduled with Astronaut Lt Comdr Alan 
Bean (MSC Flight Crews Operations) at MSFC September 6 and 7. MSC 
IS particularly interested in the Passivation and Habitability Prepa'ration 
of the S-IVB Orbital Workshop. Meeting includes a visit to the S-IVB 
Mockup and discussions with the experimentors. V 

ARMY CALIBRATION SATELLITES: The ARPA Headquarters has con­
tacted NASA Headquarters concerning MSFC's involvement in their ,pro­
gram. 2E~_A}tP'l\. ~a, s withdrawn their request to have NASA consider 
taking on this task. The reasons for their decision are: 

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

,-

1. They cannot be as aured of a flight in the time pel'iod 1968 to 
early 1969 because the AAP flights are _secondary to the mainstrea~ .. -­
Apol 0 flights. 

2. The program costs would be considerably more than ARPA 
presently has (iess than $1 million) to spend. ~ 

ATM: A meeting was conducted with four repres e ntatives from MSC 
headed by Hal Gartrell to dis c uss our 'nterface with Houstton on AAP 
activities. Specifically, we explained the LM./ ATM attachbd concept, 

~ reviewed our study ground rules, and submitted five questions for their 
consideration and reply as inputs to this study. Also, discussed was 
the intercenter panel outlook for AAP and 'MSC ' s latest planning in this 
area. Their feelings were generally consistent with ours. in that activities' 
~should ' be phased over to the panels as soon as possible. V'They a~e i~ t~ 
-p~;;; ~f. jci;~tIlyIng ih~r;·AAP "participant~ 'In panel a~tivities. MSFC 

took as an action the preparation of a letter with specific questions need- . 
ing MSC's attention before the panel interface is worked out. V 
RACK: An access review for the Mapping and Survey System is planned . 
for October 15, 1966, at MSFC. Plans now call for .<:ts sembly of a pay­
load module into the Rack, installation of the Rack into the SL.A, and 

"-mounting of the SLA on the S-iVB/IU mockup. v" . 
LeA _ fla~ -Iw.. ~~tt ~itl- 17 i-r 7(/1 

~f f;,., ck if"f . (t I((.,J. ; 
J). 

Ed Buckbee
Translation
Lee B Has the issue with the Air Force re use of our rack been settled? B



F-l ENGINE 

NOTES 9-6 - 66 BROWN 

9/t. 7i~ 

The F-l Engine System and Component QuaUfications are con inuing. 
The Qualification Limits Engine Testing completed the 14 scheduled te ts 
and the 44 objectives on 8-31-66. Data an d hardware analysis of lest reaul s 
is now underway. The Qualification Endurance engine has completed 2090 

<,,, " 

seconds in 16 starts and 9 full durations. Five mor s ' arb~ and 160 8econds 
remain in the test program . . Three compon nts of the 48 in the Componen 
Qualification Test Program remain, they are currently in test. 

Production ngine F-5042 was delivered on dock at Michoud 8 ... 29 66. 
Engine F-6044 was bought-off at Canoga Park 8-30-66, and is being held 
for insta.llation of ki s. V 

H-l ENGINE 
Inspection of the engines on AS - 207 after the. static firing on 9 - ] - 66 

indicates po har dwa e damage. Ther , wer !l0 ube splits on th' S _6 as 
were encountered on previou8 cluste hot fi 'ng t 8 EI. Site da a show h ., 
engines performed generally on th ' high sid of nominal. Sea If' v el da 

-will be available by 9 - 7 .. 66. 

C-l ENGINE 
A basic engine was se t to MSC for tes i g at the same conditionR 

utilized on the SM RCS engine t s 'il g . V 

J-2 ENGINE 
An S-II Battleship test was condu c t d 8 -3 1- 66 .. The test was t 3mi ­

.,.nated .aJte~233._1L.<;: 0~d~#fron1 an 1 c trj cal short in a conner;tor on eng.ine . ,. 
ff4 {J2036. The conr .. tor had b en disconnected pre - #: !:It to replac ", he 
ASI aBse~blY. 

The remaining fo lr Ba tl(' ~ r ip engjn ~ will b~ ~pla cp d wi, ,h ,h . 205K 
~ engines pr ,',or to the n xt hot. fj ri ng 8 hf'du1ed fo 11 - 11 - 66. 

The LOX pump on ngin J -2 046 installed on SA 206 S IVB E" : g hc:l q 

been replaced and a dura jon firing is sch·~dule.d for 9 J. 14 ·· 66 . . 
The second test at AEDC was .erm inated appro'X imately 700 m i Lli -

5secon~~~e~l".the ~,ta.ri .~om~'~!!.~ ,~ r th~_ e:qgJ.,n~.J.~ 1 ~ml? ove w SE!?~i .a ,"'J"c ~:. 
A phenomena exists in the fuel pump RPM signal to the GSE which :o+ult' :,!,y 
Ii .§.. the actual RPM by two. It is thought that this double count is caus d ' 

__ b] the extreme cold wh'ichxis s in tha , test cell H. ~inperatur , 8 are approxi­
mately 1 00 of belowoth er est locations). Th n xt .Bst w i ll be atternp 'ed . ,.. - . 
with the fuel pump overspeed device removed from the automa.tic sequence. 
'This is possib e since there are other pararn "te'r 's which can-'be moni -c;re'(j 
to give an indication of those failures which would resul in a pump over ­

speed. V 



NOTES - 9/6/66 - CONSTAN 

~t~ 
. Negative Report 



NOTES 9/6/66 FELLOWS 
$lt9(A 

Supporti~g Deyelopment Pro gram.:. Last week, we were visited by 
Meeere. Walt Beckwith, Merlo Waugh, and Norm Pc;,l of Ed Gray's 
office to review the MSFC supporting development program and 
relate our portion of the pl·ogram to MSC and KSC. ,9f a $23 rnilliq~ _ 
FY .. 67 progra.m, we have a plRn [o~' $10 million; MSC $10 millionj 
; r d l(SC th - oth l' $3 mi Uion. G ntry Mil s of th Exp l'il'l1 · nta 
Office and Martin I<oslow, 10 Sa turn V, met with us and 
substantial progress was made in obtaining a common interpretation 
of the definition [or items to be included in the supporting develop­
ment program. A general dis eus sion of the total MSFC efforts . 
which might be considered supporting development led to a better 
understanding by the Headquarters representatives of our program 
and ilie arrangement of priorities. We, with Mr. Miles, will 
continue to work with Mr. Beckwith to maintain a balanced 
supporting development program within the reduced funding 
currently planned for supporting development. V 



NOTES 9/6/66...GEISSLER 
91t .. ?~/j 

1. S-IVB Stage Dynamics and Control Working Group: Subject worki.ng 
group met at MSFC on August 31, 1966 tb dis c us s S -IVB impact due to 

. mission change on AS-207 and 208 to a. dual launch. MSFC presented 
,u'r nt rnisflion pl 'II ing infonnat,ion in lncling rnission obj ' iv s, 

configuration, aerodynamics, flight profiles, coast attitude maneuver 
requirements, and venting constraints. DAC discussed the hardware 
impacts dne to th dual laun h and proposed that certain eng in eering analyses 
be onducted r lative to the mis ion chang. h s are ulOlJt1y th rn1al, 
venting. and APS prop Uant onsurnption ana.lyses pertinent to th-e -; 1/2 
hour coast requir ment. There app ars to be no major S-IVB problems 
~ciated with the mission change. V 

2. Saturn V Aerodynamic Drag: Recent analysis of base pressure data from 
Lewis Research Center's 10 ft. X 10 ft. super.sonic wind tunnel indicate 
a reduction in base drag coefficient. These data were obtained from a 
model with the present base configur-ation, without scoops on the engine 
fairings, and with cold flow through the nozzles. The effect of this change 
on total ~E:_hi.cle ~drag JI'~l1 be a redudion of approximately 10% throughout . 

. the M~~h range ncount ered by S -lC. W e shall make necessary calculations 
to determine the :!fect of this drag d~crease on vehicle performance. ~ 

3. Reusable I ,aullch Vehicles - Design Considera t io ns: Final results of 
"A Study of D e sign Considerations of Reusable L ;H1l1 c h Vehicles" were 

. pr ese nt ed by DAC to Ames' Mission Analysis Di v i. s ion. Purposeof study . 
was to analyze paramelrically th e performance and cost 'of (1) large ballisti.c 
reusable launch vehicles and (2) maneuverable (lifting) rensable vehicles. 

- For (1), it was found that (~:>r annual transport volumes o.f~ 6 million pounds 
. or less, the optimum (in cost ) reusable ballistic 2-stage launch vehicle 
_will have to be much srpalkr. than ~OO, . OOO pound~ orb~tal p~yload c?-p"ability , ~ 
and <;ertainly smaller than the old NOVA or Post-Saturn conc e pts. vFor (2), 
significant findings are: ,Scrarn.jets (Mach 9-10 ) offer the most po.te~t.ial," i11_ 

. ~E.~of .!,=-~e _ av;;tilability . . _In terms of .performanc e , airbreathers are 
superior to rockets. In terms of £ ost, YTO rockets are cheaper than air- . 
breathers for offset (crossrange ) distances ,!1nder 400 n. mi., and the optimum ' - ----- - . . 
size of a maneuverable vehicle will be in a payload range between 30, 000 . 

~-- - -- . , 
_ and 80, 000 p~ur:~s, ._ V ' 

, 4. Hypersonic Transport Study: Final oral review of the study : ' ~Performance 
[ ,r;;'., S1 Potential of Advanced Hydrogen-Fu ele d Airbreathing Cruise Aircraft" was 
~ . presented by GD /C to Ames' Mission Analysis Division. Most of the 
I~-.\. ~/J ~ t sign.i£icant findings of this study have already been reported to you. However, 
d- Ikl(ru/- ,fuel c osts ~ppcar}o be the most serious problem qf the whole hypersonic .• 
10 J.t.k' trAnspo r t program., For a hypersonic hydrogen-fueled aircraft to become 
kit. 'f'-\Ih~ ~ompetitiVe with a JP-fue led Mach-3 transport, the l!.Ydrog.en productio~ I 

L) ,lr (Jf~ll.. ' osts would have to be lowered by two orders of magnitude, hom._30 _cent s 

CD~t.lpovn,t -' 'e~poo;d (ma~s p,r~d,,!ced) to 0.3 -cents , ~er ~ound. V; , ' 
lJJer nvJen r: 11 /a",:.S (trl!f'kr re(ldf-t:S ror- )UfI/1j;'I,ud, ~t.,4. (\I.uL ~jeL~C- !~/tr be,teff,/..,ft~ 

r -til;" kll.J.. t'f1- (().SJ- f"fJvc./.in,.c.. loS /1-\. ;41.- c.tl.rr£s (/O'-'S ;p;lLlSe.) ..l5 

Ed Buckbee
Translation
E.G. It might be of interest to determine whether with compound--user nuclear plants [breader reactors for desalinization and electric power generation] this kind of cost reduction is in the cards [long range]. B



Nffi'ES 9 ~ 6 ~ 6 G (:;RAU 

9!t9(J 
10 S-IC-l cr-IECKOur ~ Re[-'"arding your ccrnments to NOTES 8-, 8~66 GRAU 

ana-NLntS-8:I~66 GRAU (copy attached), present planning is for 
the Boeing Company to provide redesigned haroware i n the affected 
areas for installation and verification on the S-IC-2 stage during , 
post-static cheQkout o This ~ill provide additional confidence for 
the adequacy of the new design prior to install==ttlon of similar 
hardware on S-IC- lo Concer'ninn the se,riousness of 'the lox pre-

,.' valve internal nuts which are unwired, this condition has been 
'reviewed within R&D Operat ions i and it is understood that_ p&VE 
fee Is confident there is no problemc HOW'ever, we still maintain 

' that ? _potentiallY serious prob'l em exists ( i f the nuts work loose 
they would follow the propellant flow into the turbines) and have 
written UCR~s against the design accordinglyo The lock nut torque 

"' on two valves which had to be di sassembled for other .reasons was 
measured for both tir,htening and loosening 0 On one valve which 
failed in 'receiving inspection the values were 1 to 7 -and 1/2 to 7 
inch- pounds I"eOpectively o On the othel:" valve which had completed 
more than 2300 seconds firing time on the F-l single engine test 
stand. the values were a to 7 and a to 5 inch-'pounds tightening 
and loosening respectively o Our concern is somewhat supported by 
the fact that a design change has been approved to COrTect this 

'situation on Boeing ... built stages S-IC-3 through S-IC-lO o_ A Center 
- gecision has been made, howev;~hat no changes will be made to the 
val.ves on S-IC- l or S- IC- 2o ~~'A~""'6f ulltJC'nech:iled-""!'eWo!<K , 
~ i ... ea·"""'~I'~ e\1UenCe~n-1Of. t,peu'ed ~ ~l-

, c +~~ • . , ~~)Th ;;J--. .v,v • 
.,....,.;~·fflPf\+"~ ~f.r~ .,.c~r <,"'''''''('\'''''''' o,'iil .l!1''''''''' to Fb It·~ "'(".i. " " ~ I 
......,,~=~rJ.ng tea-"'<WT.lV~-30~ht:m;:r ? 8 

20 S-IC-2 CHECKOUT g Post-static checkout of the S-IC-2 stage has been 
deIayecrasa result of late installation of Engine #1 and the 
FI- PAM/FM Assembly 0 Both of these items are nOW' installed and 
it is expected that lost tirre will be regained 0 V '-

30 J-2 ENGINE FIRST ARTICU~ CONFIGURATION INSPECf I ON (fACI)~ The J-2 
Engine ncr was recentrycccimpletfed "'Bf 'R6CRe"tdyne:~even corrective 

> actions were posted by the lbcumentation and Specification Corrmi ttee , 
primarily affecting definition rather than configuration of the 
Contract End Item 0 Twelve corrective actions posted by the Hardware 
Committee and one by the Test Procedures Corrmittee were considered _ 

_ !Iio:re , ser~ous 0 Those pas ted by the Hardware Corrani t tee could affect 
hardware configuration o The one posted by the Test Procedures 
Committee involved an unauthorized deletion of a required testo~ 

ATTAQiMENTS ~ NOTES 8-8- 66 GRAU and NOTES 8 a 15~ 66 GRAU 
(Dro von Braunis and Mr"o Weidner \s copy only) 



NOlE S 9/6/~1't(USS[RMANN B .1(/Z. 

1. AS·~ 202 GUIDANCE & CONTROL SY)~EM EVALUATiON: Post~fli ght evaluation 
Indica es an occurnu lotion 0 1.7 m7s cro.ssrange (Z) velocity by the l VDC before 8 seconds 

cJ flight time. Th us is a very high acce- l eH~tion in Z a t this tO me bu t not imposs. ible , How­
ever, other sou ces such as trClcking Oind spacecraft gu ido\"lce do not show this change. 
This is si milar to the problem encountered on 203 but not e xpla ined . However, on 203 
the condition occurred during holddown and was on ~he down

'
('ln0E:, occelcrolToct cr . 

Prelimonory results of the 202 e oluotion reveal that coriel(~tior e xists be tween the ti mes 
that the ompute r had a large e lod y output and the saturation of the crossrange acceler­
ome"er pickoff . rhus occlJrred at 2.4 to 2 .6 seconds whe re the .omputer howed a veloci ty 
of 12 pulses (0 .6 m/s) and at 5.7 seconds where the computer showed a veloc ity of 22 pulses 
(1 , 1 m/s) . This problem also has been correlated in i'he 201 and 203 Wghts . A review of 
this problem reveals that a high concentration of vibraHon e ne rgy (ac oustklJ!) at the . 
frequency rOlnge of 30~50 Hz exists. The concentrOltion of vibrati on energy in this spectral 
reg io appears uni que to the honeycomb struc~UlI"e of the iU. 'fhe crHical frequency 
aS$oc8oted with the accelerometer servo! oops Iii OI ~~O in this 5ipec troi regoon (42 Hz). In­
vesHgatiolTl of the characteristi c response of i'he p\Cltform attached to the honeycomb structure 

.versus the platform re ~ponse of the SA= 10 structure indicates t at' this spec tral frequency 
yi bl1'Otion is more prominent for the honeycomb structure. Solution to the problem would 
require improvement of the dynamic environme nt to whOch the p latform is subiected. It is 

. necessary "0 ~lth~t.stif~~n the primary ij U structure or redesig the plOlt orm bracket'~ so that 
it would attach on or as near as pos!:i ble to the iU clo eout drngs. ~t is believed thOit the 
J.~tet-su9gestion_would be t~e $ omple~.t and would resuh ill) Hnle or nc we ight penalty ~ 
Various fixes are being investigated iointly by P&VE and AS1R. v---



NOTES 9/6/66 HEIMBURG 

S-IC jl,-t9fb 

The S-IC-3 stage will be shipped on September 22, 1966, and installed 
in the MSFC test stand on October 3, 1966. The test stand is ready to re­

__ ceive .!.~~stag7· V ' 
F-l -

F-l Engine SIN F-3014 was Installed In the West Area F-l Test Stand on 
August 30, 1966, and preparations were made for test FW-052 scheduled for 

. September 7, 1966. V 
S-18 

Test SA-38, the short duration firing on stage S-18-7, was conducted on 
September 1, 1966, for a duration of 35.46 seconds. Functional performan~~ 
of all stage systems was satisfactory. The first 1 ine supervisors of S&ID, 
(MTF) Were here to witness Chrysler and Vitro perform the countdown. ~ 

IU SKIN PANEL FAILURE 

Reference the IU Skin Panel failure in the test area during 501 Arm 
Test in June 1966. A test program was run for P&VE with a modified IU 
skin panel to further evaluate the apparent structural problem with the IU. 
During cal ibration with approximately 650 pounds force appl i~d normal to the 
vehfcle skin, the IU umbilical again debond ed. ~ This was corrected by boltingJ 

doublers around the debonded area. The tracking tests were conducted on the 
2nd of September with the following results: 

Excessive flexure of the skin panel in the area of the IU vehicle plate 
~a.s_experienced, even at 0.3 cps oscillation of the vehicle simulator. The 
test was halted to prevent damage to the structure, and no further testing 
will be conducted until the problem is solved. ~ 



NOTES 9~6-66 HOELZER 
~~~ 

Negative Report 



NOTES 9/6/66 JAMES 
%9(J 

FLIGHT COMPUTERS AND CONTROL FILTERS FOR ALTERNATE 
AAP MISSIONS: You will recall that at the Management Council 
meeting on August 23, 1966, the Saturn IB presentation included 
coverage of our problems in developing flight control computers and 
associated control filters for the alternate AAP missions. Our 
primary purpose was to acquaint th Council with the fact that, in 
accordance with our present development schedule, we need early 
d cisions on whetl er we ar to fly P1'it ry Apoll or alt rnat AA 
missions, and that we need early definition of the alternate missions. 
You will also recall that the lead times we presented were completely 
unaccept able to Dr. Mueller following which you gave clear direction 
that .MSFC must find ways to accept the needed decisions a relatively 

_ short period before launch. In r sponse to this direction, I have 
scheduled a meeting for this corning Thursday with the laboratory 
directors and their involv d personnel to develop possible courses 
of action. We will keep you 'nformed of our progress. V 

SINGLE POINT FAILURE" IN EDS SYSTEM: An MSFC team has 
r cently compl t d hardwar EDS d sign in all stag s. 
Th ... e review has revealed that although w have redundant wires, these 
wires in some cases pass through a 'ngl c.onn ctor. This is regarded 
as-~:yossibl single point failure on AS - 204 and subsequent. Technical 
Systems Office has sent us an ECR requesting cont actor ECP action 
to correct the possibility. w.~ .e-?Cpec t quite a severe if!lpact fr.om alL 
thr ee stages. Saturn V will have the same situation. We will keep 

....... -.. . ., ---.~ ... ' 'I'' 'r . .... -... • '" p ,', , 

you informed of resu ts. V 

REWORKED PC BOARDS FOR THE RCA llOA COMPUTER: You 
will recall that we had to rework the PC boards from our RCA 110 
computers at KSC to correct for cracked solder joints. The rework 
procedure involved installing a SInal! copper tubelet on the component 
lead at the solder joint. The repaired boards have functioned very 

~ ~ 

well sinc~ their installation in the computers at KSC. In addition, ... '. -' 
RCA has recently completed life testing of the repaired boards and 
the tests indicate that we ca~ exp.~ct at least five years of life from 
th§. .r_ep,aired .boards. ,.VV--



NOTES 9- 6- 66 JOHNSON 

9~J 21~ 
MSFC Proposed Experiments Status - The MSFC proposed, experi.m~nts _ 
status summary charts have been updated and revised, in conjunction 
with I-S I AA pe rsonnel, to show the status of feasibility studie s, defini-
tion studies, Expe riment Coordination Panel actions and MSFEB actions. V-

xperim nts 3-7, Proje t THERMO - During the 9-1 ... 66 Project 
THERMO Panel meeting the "Rack" was chosen over the LEM descent 
stage as a carrier for the experiment definition effort. V'fhe first cut' of 
the experiment proposal (Form 1138) is scheduled to be completed on or 
about 10-1-66. A status briefing to you is scheduled for 10-3-66. V---

Chrysler Electrostatic Gripping Device - We have started an action to 
investigate the applicability of the electrostatic gripping device demon­
strated to you recently at Michoud. A telephone conversation with 
Mr. Vehko and a Mr. Hagen (the inventor) indicated that they were going 
on with development of the device, and welcomed our active interest and 
support. Since they do. not yet know precisely what the holding mechanism "­
is (but assume electrostatic attraction), ther may be some fairly severe 
problems arising in the design of a space qualified tool. A man from my 
office will work with Chrysler and ME Lab on this. We will set up a 
short briefing for you and interested MSFC personnel, to occur later 
this month. V 



NOTES 9 -6 -66 KUERS 

c;J1J9!t, 
1. National Machine Tool Builders I Association Visit: Last week 
the Board of Directors of the National Machine Tool Builders I 
Association held one of its meetings in Huntsville by invitation of 
R-ME. The Board included presidents and officers of companies 
like Cincinnati Milling Machine Co. I Bullard I Grey, Landis I etc. 
These people were most impressed by what they saw at R-ME, 
R-ASTR, and R-TEST and expressed a desire to use technology 
development from the s pace programs in their equipment, e" g " , 

-"fla't cable, magnetic hammer I tube flaring. Any} ormal requests for 
"'rlformation will be routed through the Tech~ology--Utiiization OUice. V--' 

2. Aeronautic and Beace Manufacturin9 Engineering Forum: (See 
attached pamphle~) The Society of Automotive Engineers is conducting 
this Forum October 3-4, 1966, in Los Angeles. As a part of this 
activity, a panel meeting will be held on the subject "Maximum 
Utilization of New Manufacturing Engineering Technology" under the 
chairmanship of Dr. R. L. Lesher I Assistant Administrator for Office 
of Technology Utilization, NASA Headquarters . Partioipants in the 
panel meeting will be: Mr 0 Kotanchik I Chief, Structures and Mechanics 
Division, MSC; Mr. Weidner, MSFC; Mr. Boucher, Senior Director of 
Manufacturing, DACi and Mr" Nezbeda I Vice President, Grumman 
Aircraft Corporation. The panelists I presentations will be centered 
around new manufacturing engineering technology and will describe 
their particular postures toward dissemination of information to NASA 
Centers and industries engaged in space work. Headquarters personnel 
are also very interested in obtaining information which can be used in 
preparing reports for IT-68 budget requests to Congress -- using examples 
of technology interchange which have affected savings, prevented 
duplication of effort and the like. V 

Pamphlet attached for DIR only. 



NOTES 9-6-6~,LUCAS 
01t. ~ (j 1'", 

1. NUCLEAR GROUND TEST MODULE (GTN) - The preliminary Research and 
Development plan was reviewed by Mr. H. B. Finger and his staff at 
AEC Headquar. c S 0n Sept mber 1. M ssrs. Hell brand, Brooksbank, 
Connell, and Jordan participated for MSFC. Mr. Finger congratula ed 
MSFC for the quality of the plan and accepted the technical scope 

- and schedule included. While he will do his utmost to increase his 
funding for GTN in 'FY 67. 't is appar nt hat he w'll not be able to 

, completely fund our requirements, primarily in support for the R&DO 
_Single Support Contractor. V · 
2. RACK/PM - Negotiations be tween MSFC and MSC have resulted in the 
acceptance by MSC of interface activities through the established 
Saturn Apollo Interface Pane ls. It is not known what Air Force 
~reaction to this method of operations will be since MSC doesn't have a 

direct contract, or direct control, over the PM contractor. It is 
mandatory that some configuration control be e stablished immediately 
on the PN or MSFC will be unable to continue design of the RACK for 
this application. MSFC, MSC, and the Air Force will discuss this subject 
this week. V 
3. AS-202 FLIGHT RESULTS - ,MSC still hasn't determined why the 202 CM 
landed 200 miles short . . (The start of re-entry conditions was correct.) 

- It appears that the lift-~ver drag ratio was not as high as expected. ~ 
(This was the first ~losed loop re- entry guidance~ This is not 
significant enough to delay manning. We have been able to confirm 
~hat we did get a breakup of the S-IVB main tanks by abrupt loss of 
signal at two stations: V ' 
4. CONTRACT NAS8-l8ll7 - On 8-12-66, a l2-month contract was initiated 
with General Electric to develop human factors engineering design data 
for maintenance and repair of advanced space systems, using the ME 

hLaboratory Water Immersion Facility. ~ 
• 

5. DYNAMIC DESIGN CRITERIA - NERVA II ENGINE - A meeting was held on 
8-25-66 between personnel of the Vibration and Acoustics Branch 
(R-P&VE-SV) and representatives of Space Nuclear Propulsion Office (SNPO) 
Cleveland, Westinghouse Astronuclear, and Aerojet General for a final 

_review of Nerva II engine dynamic design criteria. All the contractors' 
questions pertaining to the criteria were answered and the criteria 
are to be included in the preliminary design criteria document by SNPO. V--



NOTES 9/6/66 MAUS 

9/,cfl> 
FY-1968 AO BUDGET - Messrs. Bernie Johnson , Charles Bingman, 
and John Forley, MSF I will be at MSFC on Wednesday and Thursday I 
September 7 and 8, to conduct a detailed review of FY-1968 AO 
.funding requirements. They desire to discuss in detail the following 
areas: (1) Manpower re,!uirements and personnel compensation, 
including overtime; (?) \;! s upport contracts, whether AO or R&D 

,. funded (emphasis on tQ.,t,.gJ. lJ.\al)Poy.rer); (3) Operations of installations; 
. nd (4) Travel. 

The primary purpose of this visit is to convey Dr. Mueller's philosophy 
regarding AO/R&D FY- 68 funding problems with emphasis on reductions 
to the Administrative Operations requirements as discussed in the Lake 

-Logan Hideaway Meeting. V" ' 



~OTES 9-6-66 RICHARD 

Negative report. 
gJi>~, 



NOTES 9/6/66 RUDOLPH 

1. SA-SOl Status: 
~Yt cfib 

o S- IC-l Stage -.in route to KS C via Poseidon which is currently in dock 
at Michoud . . Scheduled to depart Michoud on Wednesday, 7 September 66, 

'tJ ; -and is expected to arrive on dock KSC on Monday', 12 September 66. , V 

.~ l(~ I!' d d d bl h bId '-..), 0 S- II-I Stage - in test stand at MTF. Bon e ou ers ave een rep ace 
~ { '. by mechanical doublers. First accepta'nce firing forecasted for Wednesday, 

1, I 24 September 66. On dock KSC date forecasted for 5 November 66. V--
~ 1J ; 
~ ~ f 0 S-IVB-501 Stage - at KSC. No problems todate. ~' _I . 0 S-IU-SOI Stage - at KSC. No problems todate. V ' 
~~ 
~ I 2. S-IC-T Stage - (Ref Notes 8/29/66 Kuers - copy attached). The S-:.IC-T is not 
...::... ) 'being updated to SA-504 configuration. The stage l§...being updated to the minimum 
~ <f,configuration required to conduct facility system demonstration test at MTF v-"'hanges 
<--:.; ~are relatively minor. V ' 
~ d! 

,l \3. S-II Battleship Stage - test fired for the last time on Wednesday, 31 August 66, 
=;t for 233 seconds (full duration planned). Early termination by automatic cutoff 
'~Z_ apparently caused by an intermittent short in electrical control assembly package 
~ ~ 6n outboard engine #4 position. ~ . 
~ .2: : The Battleship stage will now be prepared for boattail environmental tests to be 
~ ~ Jonducted in late September or early October 66. V · 

~ .:g ~' LOX Barges for KSC: 
-l ~ ~ j O ,KSC expects to be ready to reload LOX into repaired storage tank during time 
~ , period of September 10-15, 66. ~ .. 
. ~-'J-- -~ - -

-0. ii :s ~KSC requested the loan of four (4) barges of LOX from MTF to permit timely 
!'i d. replenishment of LOX storage tank in order to minimize schedule impacts on 

..... 11 . OOF and, in turn, the readiness to accept 501. v ' 
~--~P-I l . 

;; ~:; .~ 0 i J<SC request can be fulfilled without MTF impact. First two (2) barges departed 
J ;} ~ ~ f:1TF on Tuesday, 30 August 66 and are expected to arrive on Thursday, . 
~ "'- ~ ~-J8 September 66. Last two (2) barges departed MTF for KSC on Saturday, . 

. '1; ~ 9 3 September 66 and expected to arrive at KSC on Monday, 12 September 66. V--
~ ~~.s.! 
-~ Configuration control of MSFC hardware at KSC - Brian Montgomery at KSC was 
-J.... informed by Gen Shinkle on Friday, 2 September 66, that_approval of a Field Engineering 

<.:> 
.:: ~ .Change by a MSFC Resident Stage Representativ~ i~ not acceptab~e to Gen Shinkle or 
~ Dr. Debus. Gen Shinkle will submit his counter proposal this week (expected on 
J ' 8 September 66). V 
:? Your 9 March 65, MSFC/KSC Relations stated in Part III - Specific Responsibility 
~ I Relationships I paragraph 1: If.MSYC shall be responsible for the deter.m. ination and _ 
~ .s:qntrol of configuration of the launch vehicle and MSFC-designed GS I;", __ MSFC . .sha)l 

. be respons ible for approval of all changes in configuration. If 
.: : , This is to alert you of a potential problem, however, I ~ill keep you advised. 
r ...... I 
~l'<l Attachment: a/s (DIR, I-DIR, & R-DIR's copy only) 

Ed Buckbee
Translation
A.R. If we do not insist on this, we might as well notify Dr. Mueller that our responsibility ends with arrival of a stage on dock KSC. B
[re configuration contract of MSFC hardware at KSC]



NOTES 9/6/66 SPEER 

9/tq(4b 
1. A 204/205 and 501-502 operations support requirement review meeting 
was held at GSFC . The Eastern Test Range (ETR) and Manned Space Flight 
Netowrk (MSFN) was reviewed to ascertain their readiness to support these 
Iniss ions . No serious problems were uncovered and the networks will be 
ready for adequate support . J/ 

2 . A two part meeting was held at NASA Headquarters: The first part concerned 
MSFN configuration and the second a status report on the MSFN . V 

OTDA has money problems and is trying to tighten its belt and eliminate 
the nice-to-have support sites. The elirnination of Kano , Canton Island 
(CTN) and Tananarive (TAN) was discussed. It was agreed that. CTN would 
be phased out sOITIetilTIe next year. Its coverage will then be supplied by 
a re -entry ship. Kano will be phased out after GT-12 . Voice relay will 
remain through 204 and 205 . TAN, presently a STADAN station , will remain 
in its present configuration except for the addition of an FPS-16 C-Band 
Radar. It is a.nticipat d that th two Gemini ships, Coastal Sentry Quebec 
(CSQ) and .Rose Knot Victor (RKV) will be phased out aft r 206 . MSC is 
pushing to keep thes ships through 278. Dual S-Band update capability 
will be added to all singl USB sites, except for Grand Bahama Island . The 
injection aircraft are having problems finding suitable staging bases. 'Cocos 
Island in the Indian Ocean is a serious casco It will cost approximately 
$2.3 million to make tbis island suitable. Without Cocos there will be gaps 

. in coverage on the 3rd orbit injection on Hight azimuths 72 to 95
0

• This 
'- coverage is now classified as mandatory . MSC has the action to evaluate 

this impact. 

GSFC presented the MSFN status. A . sev e re Apollo support ship problem 
exists. There have been many slippages in schedule and the tendency to 
eliminate ground stations and substitute their coverage with these ships 
is causing a large impact . The injection aircraft also have a general 

,slippage in schedule, but no impact on the Apollo program is anticipated. 
The rest of the network seemed quite satisfactory. V 

3 . Most data , other than telemetry tapes, being received for AS-202 
evaluation has been both late and, in general, of poor quality. The 
close launches of 203 - 202 probably caused an overload on KSC with 
resultant data problems . A data critique of 202 will be held ~hortly , 

where the problems encountered on this flight will be reviewed and corrective 
action taken to insure against their repeating. V 



NOTES 9- 6- 66 Stuhlinger 

9/t~(/~ 

1. PROBLEMS IN HIRING YOUNG PH. D. 'S: In the attempt to buLld up 
MSFC's capability for space science type pr ojects (A TM and the like), 
we encounter a grave difficulty: you~g.gh:'p.: '_s, eye? ,y.ritl]. a fey.; y~~r s 
of past .-:_.!:!,l . D. experience, often cannot ~e offer~dmore than a . GS-1I . 
at MSFC . This is about three thousand dollars less than industry offers 

... -4"" .... __ '.-. .. 

under similar circumstances. , We are working closely with Mr. K. Wible 
a;.-d Mr. A. Sanderson to find a way of improving this untenable situation. 
Any support that M- DIR could give Mr. Wible and Mr. Sander son would 
i)-e highly appreciated. V' 

2. FUR THER DEVELOPMENT OF EMR PROJECT: Bill Taylor, MSF, 
called on September 2 and requested information on our EMR work; 
Dr. Mueller had asked him to familiarize himself with our proposal. . 
We described to him the present status of EMR along'the lines of my recent 
memo to you, copy attached, and we sent him the short paper that you 
showed to Dr. Mue ller on August 19. ~ 

Ed Buckbee
Translation
Keith Wible Request your comment. B



NOTES 9-6-66 WILLIAMS ~) 
Cj ) a/ l rJJ 'I I I/_l J 'J/J ' / ;~. _ .. 

1. Joint Space Station Effort: An all-day working session of the space station 
activities will be held at MSFC on Wednesday, September 7, 1966. /.,._ -

2. Planetary Joint Action Group: As a result of the JAG meeting at the Cape with 
you and Dr. Mueller J we are preparing a ~ "report." Rather than a Preliminary 
PDP, we are now writing a "Summary Report" which will describe only one solution 
to a manned Mars/Venus flyby system and what the schedul~ and cost will be. For 
this we will use the "product improved" Saturn V (108M lb. thrust P .. l engine and 
elongate the S-IC stage accordingly) and the modified S-IVB stage for the orbit 
launch vehicle. This approach still takes four total launches/mission with no 
backup vehicles. The first launch will carry the 180 K "spacecraft, " 2nd, 3rd, 

'a~d 4th launch a S-IVB with orbital stay time of approximately 20 to 40 hours. V 

3. Lunar JAG: We are just winding up our effort on the Lunar JAGI1 which is to 
be reviewed at the September Management Council Meeting. I plan to set up an 
internal review as soon as we get the material completed and definitely before the 
Management Council Meeting. V 

4. Combined S-IVB Workshop/LEM/ ATM: I am supporting Ludi Richards in pulling 
this story together for R&DO and will assist Lee Belew as he desires. V-





NOTEi 9/12/66 BALCH .:tJ,j!/2.-
S-ll-l Testing - All five LH2~f~e~I~~ct connections to the LH2 tank 
have cracked welds and are being repaired. Dr. Mueller, Gen. Phillips, 
Gen. 0' Connor, Gen. Greer, and others met at M?:,F, Saturday, September 10, 
to review the situation and its impact on 501 schedule. S&ID estimate s 
repair s can be accomplished and LH2 tank closed out by 9/21/66 . LH2/ LNZ 

tanking is currently ' rojected for 9/29/66 and ... fi:: .. ~~.£:.~~g_ LorJ~9j4(~.§: .< ~ 

Received for review and concurrence S&ID's data requirements for tanking 
and static firing. Release is expected by 9/13/66. V--- 0

--

Ove rall installation of hardware instrumentation to support checkout of stage_ 
. electrical control systems and static firing is about 90% complete against _ 
, current scope and is' expected to be complete by 9/16/66. qheckout is 
about 60% complete. Channelization and calibration for static firing is 
proceeding in support of current test s<;:hedules. ~ 

High Pressure Gas Facility- LH2 pump and vaporizer system has been 
checked out and is ready for use in S-II-l tanking. V 

S-IC Test Stand - Installation of holddown arms and actuators is still 
progressing satisfactorily. Installation of the erection derrick for use In 
erecting the main derrick has been completed, and work on the main 
derrick is proceeding with no major problems. v---
MTF LOX Barges - The ~irst two MTF LOX barges loaded with LOX arrived 
at KSC on 9/8/66. The remaining two are scheduled to arrive on 9/13/66. V 

Educational Opportunities at MTF - Plans have been finalized for Board of 
Institutions of Highe r Learning of State of Mis sissippi to ~ga..r:.ize .extension 
program at MTF for site per sonnel and their dependents . Eight state 

-e-ducational institutions will participate, and both undergraduate and graduate 
cour se s will be offered. V ' 



NOTES 9/12/66 BELEW 

C)~.6 1/ (L-
ASTRONAUT INTERFACE: A meeting was held last week with Lt . 
,-Commander Alan B ean .?f the MSC Flight Support Systems Officeto---' 
discuss astronaut/ experiment interface as well as astronaut partici­
pation in the area of integration activities. Lt . Commander Bean's 
office will take an active part in experiment and integration activities . 
. Lt. COlnmande~ Bean went through each orbital workshop experiment 
in minute detail using the full scale mock-up. V ..... 

ORB ITA L WORKSHOP EXPERIMENT MEETING: In addition to the 
astronauts. DOD Experimentors were here for a one-day data exchange . 
Colonel Ballentine is t'f'le DOD lead on these experiments. V .... -

AIRLOCK CONTRACT: Negotiations are complete between MS C and ----- . - . .' .._., .. 
McDonnell Aircraft. MSFC had two men participate in the final nego -

'-. , 

tiations. The contract will be sent to McDonnell next week for sigI).ing . V 

AT M EXPERIMENTS: Contract transfer from GSFC to MSFC - GSFC 
has had difficulties in finalizing the contract acti;-;s prio:t:. to: ~tra~sfer . 

• _-" •.• - •• ,. , , " - ' ¥ 

Harvard and GEiFC have contacted MSFC for direct design and develop -
: ment support f;r -th~ir ' respective experim~nts. These- reque'sts are . 

being considered. ~ ) 
qpeY-j y{\("JI de Clel i)? J~(> ""q' }>Pa N 

~P Status - A preliminary review of the EDPs 
with Headquarters representatives was held on September 7, 1966. 
Several recommendations were made and are being incorporated. Sub­
mittal to Headquarters will await a review with Mr . Di~her, which is 
scheduled for September 14,' 1966. v---

, . 
S-027: A negotiation with the University of Wisconsin was held at MSFC 
on 9 -7 -66. It is estimated that it will be October 1 before contract go ­

ahead. V 

LUNAR MAPPING AND SURVEY SYSTEM (LM&SS): A meeting was held 
with North American and with the Payload Module Contractor for the LM& 
SS during the week o f September 6 . ..lt was deci~ed that MSFC would study 
the feasibility of providing platforms to be mounted on the Rack for servic-_ 
ing the Payload Module prior to launch • . v 

SECOND MONTHLY R&VIEWS: The Second Monthly Reviews were held 
this week with Lockheed Missiles and Space Company and Martin Company. 
The next reviews will be a formal review at the completion of the three 
months study phase. These reviews will also be at MSFC sometime after 

mid October. V 

Ed Buckbee
Translation
(Experiment development Plan)
[Dr.vB spells out acronym EDP]
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NOTES 9-12-66 BROWN 

C 1 ENGINE T . d . h h b' .. '173 '/ L~ d ()C'J 
- I ests were contl.nue Wl.t t e asl.C engl.ne l.n a nozz e-up al:l:l.tu e to )iV..o~ 

determine the susceptibility of the Block II injector to oxidizer face failure when I~ 

maintained in a continuous altitude (100,000 feet) environment. To date 5,715 pulses . 
. ,tnd over 1,060 seconds of hot firing have been completed by RMD under a variety of 
, ~ulse widths and fire fractions at 60oF, 40oF, and 200 F propellant inlet temperatures 

without failure. Pulse widths as low as 0.010 seconds at 600 F and 0.020 seconds at 
o -400 F and 20 F have been successfully demonstrated. Tests with as many as 2,000 pulses 

per duty cycle will be demonstrated at various fire fractions with both fuels, MMH at 
200 F and 50-50 at 40oF. ~ 

H.-l ENGINE Oil contamination was discovered this week at KSC in the nitrogen purge 
supply line to the LO~ seal cavity on Engine H-7065, Position No.4, SA-204. 

Swab che~ks revealed that the LOX seal cavity and the final section of internal 
nitrogen purge supply tubing are not contaminated. All of the parts which were 
contaminated will be removed, -clea~ed, and reinstalled on the e~gine. Vehicle 
schedules have not been affected. 

Apparent cause for contamination was a ~ombination of a faulty seal in the gear­
case cross fitting and a leaky check valve in the gearcase pressurization line which " ... '" .. 
would allow gearcase preservative oil to back up into the LOX seal cavity purge line. 
Corrective action is being taken to prevent recurrence. ~ 

F-l ENGINE The procurement plan for Apollo Applications Program F-l Engines sub­
mitted to NASA Headquarters under date of 8-12-66 was "returned without action' by 
letter from Dr. Mueller dated 9-2-66. This action/ will jeopardize the ability to 
?rovide F-l engines in a timely manner for AAP. ~the procurement cycle according -

.... ·co the most recent experience, is in excess of twelve -months. The procurement lead 
time for F-l engines is 81 weeks- from receipt of contract proceed authority. In 

,hrder to provide for continuity .. of production after delivery of the 106 engin;S-;ow 
--,::nder contract, the Contractor should have proceed authority by March 1967~ The -' 

suggested resubmittal of the procurement plan in December as proposed in Dr. Mueller's 
letter will result in a serious production gap unless lead time requirements can 

,--be drastically reduced. A'~study of what we ·can do to ' reduce some of the lost times 
involved will be rep~ed and a reclama will be prepared if in fact we are convinced 
~t .. a serious production gap "and/or inability to support the AAP will result from --

:,5his lack of approval. { ci.1h/t (t~"I.I~ r:;Y.:./Vi trv.:. i4liYf,~u.r d&/cc.. ~/~ /).,II"''-L~ ~ 
The ~formal F-l Engine Qualification Test Series was completed on 9-6-66. 

However, approval of this incentive milestone will not be given until all test 
rata has been reviewed and disposition of problems encountered during the test 
series has been determined. A backup test program ~as initiated in order to properly 
determine the disposition of the previously reported injector baffle erosion which 
is the only critical component in question. V-- .... ,..See. err-etC! lJoTw j - /2. -'~..l3 

----.. 
J-2 ENGINE ~ .. n~ine J-2060 sustained a rough combustion cutoff last Frida:y at_ the .. 

~Te~t Laboratory, The cutoff occurred during transition after an 80 minute recycle 
following an abort due to no detection of ignition • . It is suspected that the in­

"Stability was due to ice forming on the injector as an ,unheated LOX dome purge was 
r-~se"d . .. There was no obvious hardware damage but a Rocketdyne injector expert has ' been 

flown in to assist in hardware and data evaluation. 
Thirty-one of forty-one components have completed the Component Qualification 

Test Program. The Component Qualification Program is scheduled for completion by 
mid-November. 

The next test §t AEDC is sch~duled~ for Tuesday, 9-13-66. This test will be 
attempted ~ith the fuel pump overspeed cutoff device removed from the automatic 
sequencer. Fuel pump speed will be observed visually on strip charts. 

The J-2 Program Review is scheduled for 10-11-66 at Rocketdyne. The formal 
teardown inspectio~f the Qualification II 230K engine hardware will be included 
in this review. V 

Ed Buckbee
Translation
1" please. B
[referring for less than 1 margin at top of Notes page]


Ed Buckbee
Translation
I don't think GEM has another choice at this time. B

Ed Buckbee
Translation
Se Grau NOTES 9-12-66 B



NOTES 9/12/66 CaNST AN 

Nothing of sp~cial significance 
~(";!9 h~ 



NOTES 9/12/66 FELLOWS 

C\qb Cj / /'v' . . 
Quality Training Program - During the two day review of POP 66- 3, 
Septelnber 7 and 8, Bernie Johnson ~nd a staff from Headquarters reviewed 
the Quality Training Program, withparticular emphasis ,on AO fun'ding ,-- . ~ 
activities. During the discussions, Fred Sittason, representing Quality, 

, ~~_ _ ... .......... ... of ... .... • .... ... ~--.. .... ' ........... .. ..... , .. _.... ... -f • _ ~ ..... • ... -, ......... ~ .... ..,.4J 

... !'$.E9. r t~ c!_!~~!...~ s~ _ ~t!_~n..~,?:.!,Y )~99. ?,.,_ !~~ r ~ ~ e!,,~ ~ ~!.~~le4<' s.~PR9-r t ~ cPt} t~ ~ c_~C?r,"", 
e~p}_?y~e~~~~~gl2~d ,to th~ _ sch?ol. .Cur~ent_p,~~ !.\s.,..,.a~~€:.,,!,~~!la.:s~ dp~n.,to_..2} ~ 

__ c..Q!.ltr 9:..<:.t~,nn~lpy.~~.~.-Ey. April 1967. It was pointed out to the H 'eadquarters 
-" " . ~ 

r presentatives t~at school cour~es are prepared in response to an 
.expressed need by ari R&DO lab and are conducted for our own benefit. 
Attendance by students from other centers, contractor facilities, etc. is 
on a space-available basis. We do not schedule courses because other 
people want to attend. ",The. NAS.A. , repre ,?entatives appeared satisfied with 

t....~he points made . concerning the ~raini!lg program.~· ·-Furth.er review of thi's 
program will be performed in about two weeks by the ad ,hoc committee of 
which Mr. Huth is chairman . . At that time, Quality will pr?vide to the 
co~~ittee ayos,ition on other facets of ,reliability and quality assurance 
tralnlng. V ' 



\ IIJc;t; 
NOTES 9 112 I 66 GEISSLER ' c; / '2. 

1. Compression of Required Apollol AAP Mis si ~Aan~e Lead Time: Of the 
areas contributing to lead time requirements in which our laboratory is involved, 
i. 'e. software for guidance, control, mission planning, and timelines, the first _. I 

two, and related hardware problems, were discussed in a meeting called by 
Col. James on Sept. 8, 1966. It was concluded that an extension of the validity 

. of a set of equations ~nd data to relatively large varieti;sQ[similar missions~; ­
is one way of achieving the desired flexibility. However, particularly in the - . . .. 
control area, and to a lesser degree in the guidance area, it appears that not 
al} for~~.~_~ple AAP. missions_ can%e covered by Q!:oadened tolerances aro~d -
onetypical standardized profile. vA first estimate is that in the ,Sontr.9.l area up 
to ~ix s ,::~h 'pr,~~~1-!.E-I!laY:....R~....n.e~q~4.:. Therefore, to supplement this broadening 
of tolerances, a .parallel approach of .several potential profile~ for one flight has 
to be investigated. Limitations of manpower dictate that for the~,?-rlier missions, 
profiles presently in existence should be used as a .baseline. Gradually, these 
will be supplemented, until the entire spectrum of missions is covered. The 
availability of manpower. (primarily Chrysler and mission support contractors) 
\s'~o~e of the most serious remaining problems. V-

~· 2. High Reyn~lds Number Facility: Dr. Smelt, Lockheed's Chief Scientist, 
recently inquired about any new developments concerning our High Reynolds 
Number (Hi-Re-No) Facility proposal. )~is interest was stimulated by some 
experimental difficulties with Supersonic Transport Wind Tunnel experiments. 
Nature of these difficulties seems to ~~_rify the validity of our argu:r:nents ~or 
such a facility. While the Hi-Re-No Facility proposal is presently i~ac!~ve as 
far as official channels are concerned, the ~.ept and need for the facility are 
still under consideration in the NASA Research Advisory Committee on Space 
Vehicle Aerodynamics. I intend to follow up on this facility proposal at the 

~""'''o¥'''_'''''' ..... .' ...• p w.'f'-f_ ....... ·• ........... .... _.. ..-' 

",!lex!. committee meeting in late October. V · 
3. Orbital Wind and Micrometeoroid Velocities Detection: Since October .1964, 
we have been developing a .. 1:.~.ser heterodyne technique for measuring gas . 

. velocities. The instrument employed when using this technique, measures a 
selected component of the instantaneous gas velocity, by sending a laser beam 

£. ' V', ~ hrough' the flowing gas, and heterodyning the light scatte~ed from tracer - ' . I c( sJ~l l articles (dust, smoke, other natural tracers) with the original beam. Success-
I'J~ C!;' V' ul measurements have been made in a laboratory setup, and subsequently in 
,J:; our wind tunnel over a wide range of velocities using smoke as a tracer. A 
\ Ti u;. three -dimensional instrument is expected to be available by January 1967. Further t ~ ~ in-house wind tunnel tests are in progress. Present equipment is being modified 
0.. Cl~ to handle flows with appreciable turbulence (e. g. turbulent jets, boundary. 

(,I.s,o p/~d layers, ground wind). Using this technique, we have initiated a five month 
W/.)J,~ program to prove the feasibility of measuring wind velocities. One experiment 
J..;se.rs to be conducted, will be~t6--measure wind velocity across a 20 mile wide valley. 

S Fi~ tJ bo~gJ?-_pg.~_.pote_ntjp..LQLthLs . p.rogram, .• v.!.ill be~ to m_ea.sure~ ,,?ind veloci.~ie,s fr",om ~,. I 
I.I.~A . satell~t~s~ ._ Another potential application is in the detection of micrometeoroids. \ 

II h, i/'I! Studie"s"are
Y 

in progress to determine feasibility of..El~asuring micrometeoroid 
..J velocities. Measurements will be made using existing hypervelocity facilities. 

, S , 
I I r () lAC\. ~ 
r:'r ('. \,..- ~,~ 

b~et, ~lr'..!:c;t~~ O j 

\ \" \ tA . \-t\ reS r;/t.> 
'V I'\.. ---D --

Ed Buckbee
Translation
E.G. I understand Jule Schuler in Test Lab has also played with Lasers as flow and velocity meters, but he has been disappointed with the results. B



NOTES 9-12-66 GRAU 

'1 IJ~\fiA 
1. 8-11 POST-STATIC CHECKOUT DEFICIENCY REPORT: With reference to your 

suggestion on NC~S8-22-rrs HtIMBORG (copy attached), we have established 
the UCR reporting system, effective on the 8-11 stage also, which will 
record all deficiencies discovered. fram the time the stage is assembled 
until it is launched. The system also provides a positive correction 
action and follow-up loop. ~ 

2. S-II-l POST-STATIC CHECKOUT: A meeting was held at MTF recently 
between representatives of MSrc and S&ID to 9~~~e the post-static 
checkout activities for S-II-l. Ari abbreviated checkout was decided 
upon due to the time limitations placed upon checkout by MSF through 
I-V-S-II. .It was acknowledged by all concerned that the proposed 

-.£heckout would only partially validate the stage...,. and that stage '­
_acceptance would have to be accompl~shed at KSC after further checko~t 

r-there • ~e view this approach as ~highly undesirable, and i.:t.. .. l~.:E}9~-
stood, t1)at~ the .practice of sendinp; incompletely checked out stages to 

-- • • • ..' ... • a _ ... ,.IO'IoI;~j,*~__ 11. ~~ &. .. -~.......,.,. 

,-...KS.C ... wl,~~_,E~ ~dlsc~mtlrue~, ~f~,e!.' . ~-II:~ ',.~V 

3. F-l ENGINE COMPONENT QUALIFICATION: F-l component qualification 
testing has been completed, and we are in the process of evaluating 
43 final reports which have been submitted recently. _ Preliminary { 

~findings indicate that the reports, -in general, are ~o~ . acceptable~ 
This Laboratory and P&VE Laboratory will select sample discrepancies 
and forward them through 10 for answer and/or correction. Until the 
reports and/or tests are revised or rerun, as applicable, the F-l 
component qualification program will not be considered complete-.--v 

4. CCSD UNSATISFAcrORY CONDITION REPORI' (UCR) SYSTEM: A representative 
of this Laboratory attended the negotiation with CCSD on implementation 
of an automated system of UCR reporting. It is anticipated that the 
proposal which was originally submitted for $319,000 and later changed 
to $124,000 will finally be settled for approximately $95,000. Pending 
approval ~ I-I/IB-SI/IB the program should be operational by October 1, 
1966. ~ . 

ATIACHMENT: NOTES 8-22-66 HEIMBURG 
(Dr. von Braun's and Mr'. Weidner f s copy only) 



NOTES 9/12/66 HAEUSSERMANN 

~9,~ 
No submiss i on th is week. 



S-IVB-206 (SACTO) 

NOTES ~(12/66 

cr~J I ;' 
HEIMBURG 

$-IVB-206 remains on schedule for the re-firing on Wednesday, September 
14, 1966, with no problems foreseen. ,The duration of the firing will be 70 . 

,seconds in 1 ieu of the planned full duration. The _side load restrainers , 
,will be dropped, but the engine will not be gimbaled~ - -The simulated static 
firing was successfully completed on Friday, September 9, 1966. ~ 

S-IB-7 
Data evaluation of the short duration firing, performed September 1,1966, 

showed Engine Pos~tions 3 and 4 performed sl ightly above the specified thrust 
1 imits. Engine No.3 increased 3.1 K above the thrust value measured during 
acceptance firing at Neosho and engine No.4 gained 2.4 K. No explanation 
for this performance shift can be found. The duration firing is scheduled 
for September 13, 1966. No re-orificing of the engines will be made for 
this test in order to find out whether the high thrust values are repeated. ~ 

S-IVB (MSFC) 
Test S-IVB-035 and S-IVB-036 were conducted on September 9, 1966~ Test 

S-IVB-035 was terminated at X+l .47 seconds by the engine control package when 
' an lIignition complete" signal was not received. The problem was traced to a 

faulty ignition detect probe. Test S-IVB-036 followed the previous test by 
approximately one hour and 33 minutes. Cutoff was initiated at X+3.5 seconds 
from engine start by the VSC (vibration safety .cutoff device) . . Chamber 
pressure was approximately 480 p.s.i .g. (63% of total). Prel iminary visual 
inspection revealed no damage to the hardware. An investigation will be 
started to determine the cause, Personnel from Rocketdyne arrived this 
morni ng. V '" 

502 SERVICE ARM DELIVERIES 
An evaluation of the test program, considering hardware shortages, was 

made . In a meeting on September 8, with KSC (Buchanan) and Col. Russell of 
NASA Headquarters , it was agreed to ship the 502 service arms at the end of 
December . This supports the 502 vehicle stacking based on a one month sl ip 

~ in the S-I 1 St age Schedule . This is approximately a one month slip from 
previous schedules. The test schedule is a "Success-Only" schedul .e with no 
allowances for hardware problems and is based on a six day, 60-70 hour work 
week. It does not consider the Arm 7 problem (see below). ~ 

ARM No. 7 (S- i VB FWD) I. U. UMB III CAL PROBLEM 
Ran tests last week to determine the loads from the harpoon gun . of the_ .. 

service arm on the I.U. structure. Load data were erratic, I.U. structur~ 

.~as not designed for continuous l .o~ding . .. K~C to present tod"ay to-+R:'TEST -~' 
and R-P&VE a feasibil ity study of a "modified" lanyard system, which would 

: eliminate these loads, but make utilization of existing system',-- R-TEST ~ 
will evaluate and meet with Saturn if Office September 13: Tq convert to 
a Saturn IB lanyard would require five months to fabricate, test and re-

.-f u_d?J...SJ1' V 



NOTES 9-12-66 HOELZER 

C)~b~ \ \'V 
1. WIND LOADS IN TTREAL TIMETT: 

For the first time engineers of P&VE could watch, here in Huntsville, 
the wind load on the Saturn booster while on the launching pad. Strain 
gages were attached to the Saturn 202. The signals which were relayed 
to the ground station in the Computation Laboratory and in the Simu­
lation Branch were used to calculate and to record in real time the 
wind's torque an'd its direction. 'V" 

An input/output system of Honeywell 3C has been installed ·and under­
goes acceptance tests. This system records the output of the analog 
computers on a digital computer tape. The data then can be stored, 
cross plotted or manipulated in any manner desired. Not only can 
results be stored accurately over long periods of time but the 
labor of cross plotting and gathering statistical data by hand is 
eliminated. Also, the machine can be used to produce special 
driving functions for analog simulations. ~ 

2. INSTALLATION OF AN IBM 1050 TERMINAL AT KSC: An IBM 1050 
terminal has been installed at KSC for the purpose of transmitting 
Fedstrip and Milstrip supply requisitions through the 7740 computer 
in the Data Center to the Communications Building at MSFC, for re­
transmission via Autodyn to the proper supplier. At a later date 
this terminal will also be used by KSC to inquire into Marshall 
inventory concerning the availability of excess quantities of items 
stocked by MSFC, thereby providing better utilization of Marshall 
excess. ("'" 

3. COLONEL GOULD VISIT: ,Colonel H. A. Gould, Special Consultant 
to the House of Representatives' Committee on Science and Astro~ 
nautics wil l visit MSFC on September 21, 1966. The plans call 

- f or Col onel , Gould being with C,omputation Labor-atory for about three 
hours. A presentation of the Computation Laboratory covering the 
points provided in the guidelines furnished by NASA Headquattens 
is being prepared. This presentation will be held in the Computation 
Laboratory, Building 4663. V 



NOTESrtZ/12/66 JAMES -r' ~ II'/, 
LEAD TIME FOR ALTERNATE AAP MISSIONS: We had a meeting on 
September 8, 1966 to examine the problem of reducing the lead time for 

. flight control computers and to en'u~erate the other long lead tim.e it~t?'s 
"involved in supporting the alternate AAP , missions. We met with 
Mr. Richard, Dr. Geissler, Mr. Horn, Mr. Hellebrand j Mr. Fichtner j 

Mr. Mack, Mr. Moore and other key Astrionics, Aero and P&VE lab 
personnel plus Mr. Reinartz from the AAP office. We assumed that we 
would have Bu!ne,ient de:f:initle)fl ~t th~ lli 't~at miA eHatii to p ~mit Ui to _ 
conduct parallel design and fabrication of control filters and assesseq 

: that this would permit us to select the ¥quired flight ~'?.::tr .. o.( fgter.. ~ 
J ate as thr~_c:. ~.ont~ ,E! Erio;r~;t,o J~,~I?-,£h:, '(At this time the instrument unit 
would- either be at the Cape or about to be shipped there. This would mean 
that the ,<;:.ontrol computer with the selected filter could not go.Jr~~ougp. .Ig 
checkout with the IU. The computer would be :put ~hr'ough IU chec~o~t 
using a standard filter, not nece s sarily the one for flight. Thus far, only 
the 204 computer has gone through IU checkout with the IU. The computer 
with the selected filter could be installed in the IU at KSC at a point in the 
test schedule mutually agreed to with KSC. We have not coordinated these _ .• _.... - , - . --
aspects with Diete r Grau but we agreed at the meeting they ar~ practical. 

- and necessary. I/ We also have not impacted required changes to our contracts 
"-' - ' 

or the costs involved in pursuing the parallel design and production approach. 
Mr. Richard will have further meetings with the labs to insure that our 
tentative conclusions are valid. In addition, Mr. Horn agreed to take the . 
~ead in conjunction with Astrionics in pursuing oth~--p'o-ssibilities such as 
relaxing critical tolerances in the hope of permitting us to develop a more 
standardized filter or set of filters with broader capabilities. This approach 
needs encouragement. We will schedule additional meetings in conjunction 
with Mr. Richard to further discuss significant matters, s.:ch as or]?ital 
sequencing, mission operations requirements; orbital maneuvers, propulsion 

-prediction, guidance, AAP payload to vehicle interface, and vehicle inter~~ 
to launch vehicle GSE whi'ch could impose a more severe constraint in 
determining the AAP mission decision points. We will continue to keep you 
informed.~; 



NOTES 9-12-66 JOHNSON BJ/JS--
Air Force Discussion on Orbitt W;~~ShOP Experiments - Col. Ballentine 
and Lt. Col. Sanders, from the AF office at MSC, visited MSFC on 
9-7-66, to disc~~s possible duplication of activities between DOD and 
NASA experimen~:.. MSFC-MSC-HQ's management arrangements were 
-reviewed by Mr. Ferguson, I-S/ AA, and Col. Ballentine presented the 
DOD experiments. There ~p...:a~~ to be no duplic.ation between DOD and 
MSFC in present' plans. V 

Discussion of Orbital Experiments with Astronaut - Commander Bean 
visited MSFC on 9-6/7-66, to review with the principal investigators the 

"-- - " , 

intentions of the Orbital Workshop Experiments. The major benefits of 
this review was to give the experimenters a better appreciation of the 
needs of detailed information, and the difficulties and limitations under 
which the astronauts will be pe rforming. V--

Pegasus Rendezvous and Retrieval - The Study Group headed by Mr. James 
Belew, R-AS, is continuing the preparation of a consolidated NASA Form 
1138. An Experiment Development Plan (EDP) will be started as soon as 
possible , using inputs from the NAA and Emerson contracts. ~ 

A NASA HQ' s group, consisting of Messrs , D' Aiutolo, Keller, Novik of 
OART, and Dr. Werner, MTX, will be at MSFC on 9-14-66 for a status 
review of the expe riment. V 

Re your questions on NOTES 8-22-66 and 8-29-66 - (Attach.ment 1 & 2) -
The Experiment is now planned to fly on SA-2ID, in the 1. U. as a passenger 
experiment. MSFC was initially broughtrnto- the e~p-erime~t ~'t -the direct -_. ~ 

request of Mr. Dick Ashworth (who works for Nancy Roman). Information 
~'is _ going back to her through established channel (Forsythe) in the S/AAP 
Office at Headquarters. We are also ~~eping her informed through informal 
contacts. V 

A contract has been negotiated with the .P.D.J.yersity of Wisconsil!' ~?ich is 
Dr. Kraushaar's home institution, to provide the experiment hardware and 

"' conci"uct the experiment. It will be forwarded to Headquarters for review 
this week. V 



NOTES 9-12-66 'KUERS 

~ ~J J 2,. 
ME Laboratory ' Interface Activities with Lt. Commander Alan L. Bean, 
S-IVB Astronaut: (Four photographs attached) As a result of the 
lartong ttl tit ' by Bill F rquson; on 'l'IJGsQay afternoon of last week, 
Lt. Commander Bean spent about 2 hours in the ME Laboratory neutral J 

buoyancy Zero "g" simulator, executing typical astronaut activities as _ 
- anticipated for the S-IVB Workshop. He used the Arrowhead Mark IV 

suit, air pressurized and ballasted to' a neutrally buoyant condition. 
Underwater movies and a video-audio taped recording were made of 
the activities and his conversation. These should be available for ' 
critique purposes by the middle of next week. Lt. Commander Bean 
was quite enthu~iastic and outspoken about neutral buoyancy as one -

~ -
of the mandatory methods of simu.lation for all the S-IVB Workshop. --- - - -- . 

~~periments. v In addition, he apparently had been told of our plans 
regarding the new large neutral buoyancy type simulator, and in response 
to his point blank questions regarding this, he was candidly shown the 
design blueprints by responsible ME personnel. Consequently I Houston 
is now aware ~ He expressed sentiments of urgency regarding the 
completion o{the big facility in time to assistin the S-IVB, 209 -

"--'- -- ' -- ~ . 
. experiment d~v:.elopment ° V 

.-.- . 

On Wednesday, Lt. Commander Bean spent almost..1he entire day with. 
the S-IVB Workshop 209 experimenters in the mock-up area • . The first 

'-Ilalrday-wa s allotted to the four ME Laboratory experiments (ST-l24 
removal, Po U 0 valve removal, electron bean welding, and exothermic 
brazing). The only reservations he expressed concerned the Po U. valve _ 
removed from the J- 2 engine, primarily on the grounds that: (a) absolutely 
two astronaut s are required, one to work and another to observe, (b) 
translation way back to the engine area ,and entering a potentially dangerous 

3lrea such as the . engine compartment is '!hairy". He suggested a task 
board approach for this one 0V---

, Tethers were discussed, and he demonstrated considerable interest in 
the ME Laboratory pneumatic tether concept,. As a result of his experience 
in removing bolts from a simulated S-IVB hatch cover in the neutral 
buoyancy tank, he recommended 4 hand holds on the cover---this is being 
done.V" 

'--

In conclusion, the ~tire 2 day experienc~-s unbe~ievably . be~eficial_t~ 
_the Marshall personnel who participated 0 Lt 0 Commander Bean proved to 

be extremely alert and coop~rative I and urged continuing consultation and 
communication with him in the future 0 He also promised to return at any 
time his assistance is desired.~appear:s more fort~te for Mars~all that._ 
Lt. Commander Bean was selected for this task 0 ~ 

- ..___-. - __ - _. - __ __ .1 

Photographs for DIR only 0 



0;<h9 \l'V 
NOTES 9-12-66 LUCAS 

1. PROJECT THERMO - The October 3 presentatioh to you on Project Thermo, 
for which PcSNE is designated the Lead Laboratory; will be attended by 
MSFC personnel only. We have promised to give MSF (Doug Lord, E. Z. Gray, 
T ylor, and others) a similar presentation in Washington right after 
October 3 with the hope of an early mission assignment (213, 510). On 
r equest ' from OMSF, PIO, information was furnished for their use in a 
Defense Marketing publication on this project.~ 

2. SATURN V SYNCHRONOUS ORBIT STUDY - A final presentation of the results 
of an inhouse study on Synchronous Orbit Missions for Saturn V will be 
given on 9-16-66, at 9 a.m., in room 409, building 4200. The objectives 
of this study are to analyze means of adapting the Saturn V Vehicle for 
selected synchronous orbit missions and to define the necessary modification 
kits which are to be installed at KSC. Modification kits defined will be 
based on (1) no modification to the Saturn V prior to KSC delivery, and 
(2) mini mum modifications. A summary of the final presentation will be 
given to you on 9-13-66, at 11 a.m., in room 915, building 4200.~ 

3. MSFC LUNAR SURFACE ACTIVITIES/PROGRESS REPORT - The film which depicts 
MSFC vehicles and mock-ups related to lunar surface activities is complete, 
and a copy is available for loan to interested groups. The film was made 
at the request of Mr. Shepherd and is to be used in the September 
Management Council Meeting .. ~ 

4. F-l QUALIFICATION TESTING IS COMPLETED - Qualification testing ,of 
the, F-l Engine was , completed on 9-6-66. , During this testing, engine 
F-S039 was successfully subjected to 32 safety limits and 11 malfunction 
test objectives. The endurance engine F-S037 was successfully subjected to 
20 tests for a total duration of 2284 seconds, which included 10 full 
duration runs. After both engines have been subjected to the second 
electrical and mechanical checkout, the endurance engine will be 
comple t e ly disassembled for inspection. ~ 

5. SATURN V S-IVB/IU UMBILI CAL TESTING - Saturn V S-IVB/IU umbilical 

~I 
t e sting in the swing arm farm has shown that the harpoon gun on the KSC 
arm LS._ PEtting excessive loads into the IU. This p~b1em J?.!1s' _12e~_n '.-- ­
~iisZ~ssed with KSC', 10, and Test Laboratory. - KSC asked for additional 
t ests which would permit an attempt to balance the forces of the harpoon 
gun. After this balancing of forces has been completed, a determination 
will be made if the IU can withstand these forces which are unknown at 
pre sent. If the harpoon gun forces are too great for the IU, it may .---- , 

be necessary to utilize the lanyard system presently employed on the 
, ---Saturn IB Vehicles or modify the' IU. V "'" 

6. TITAN II SILO SUPPORT BLOCKS - We were queried this week by Air Force 
people on our experience with 7079-T6. The Titan II is mounted in silos 
and supported on four 7079-T6 forgtug.~~hese are ' crijckin8J We informed 
the Air Force of our prol>iems with this alloy. ~ 

Ed Buckbee
Translation
3 burn



NOTES 9-y~66 MAUS _13 S/Ir 
REVIEW OF AO FUND REQUIREMENT~A detailed review of MSFC AO fund require­
ments and manpower levels for FY-67 and 68 was conducted on Sept. 7 and 8 by 
Messrs. Bernie Johnson, Charles Bingman, and John Farley of MSF. This review 
resulted from the MSF Hideaway action item to investigate the pros and cons of 

~'reducing FY-68 AO manpower and dollars and to report the results to the Executive 
- Session of the Management Council in September. The review included (a) detailed 

discussions of our requirements for manpower and for AO funds in all areas; (b) 
general discussions of the use of AO and R&D funds and the rationale which 
Marshall applies. The result of this review was a request, placed by Mr. Johnson, 
for revised FY-67 ' and 68 AO fund requi'rements. This information will be used in 
Dr. Mueller's preparation for the Management Council Session. Data is due in 
MSF on September 14. FMO is generating the necessary data under assumptions 
specified by Mr. Johnson as follow s: 
a. FY-67 fund requirements should be within the guideline of $127.994 M plus 

the pay raise costs of $2.657 M which will be provided for by Headquarters. - . , 

Increased ~~location costs resulting from the recent legislation will not be 
additive to the guideline figure. 

b. The FY-68 level of support and effort will be the same as that which can be 
provided in FY-67 within the FY-67 ceiling ._ QQst increases such as escala­
tion in wages and prices for goods and services may be submitted but must 
be thoroughly justified and substantiated. 

Additional details were requested on our maintenance and repair fund require­
ments and on overlap costs for third generation computer equipment. 

Mr. Johnson stated that the .lU;elihood that we will receive the additional space.s _ 
_ (150) which we requested in FY-6~ is, in his opinion, very small. V--

MSF POP 66-3 An advance copy of the MSF position for MSF POP 66-3 has been 
1 

received. The MSFC Apollo total and the amounts for projects in FY-67 are consist-
ent with MSFC POP 66-3 except that our requirements in excess of the original 

, guideline provided by MSF are dropped. 

MSF specifies the amounts for cost and end of year uncosted carryover for major 
Apollo contractors. These values are the targ€t values (provided to MSF by 10) 
which Dr. Mueller is placing by letter on maj or contractors. The difference 
between these targets and the MSFC estimate for the major contractors will be 
carried in the Saturn V account not identified with the maj or contractors or shown 
as uncosted carryover into FY-68. 

The FY-68 total for MSFC Apollo effort is $1,239.5 M ($.6 M less than MSFC's 
POP 66-3 requirement of $1,240. 1 M). However.' . ~~_F ingludes a $3.9 N!. Ill~Dag~: 
ment reserve within this total and directs that operations be planned so that the 
'amount could be withdrawn wjthout major p~Qgia_r:.n_~ealignment. ". - --.. ~ .. ----,. ---_...... . --. ------
The attached chart shows a detailed comparison of MSFC's POP 66-3 to the MSF 
POP 66-3.V 



NOTES 9/12/66 RICHARD 
~~ 9 Ill,-

R&D Operations Support of Program Assessment: A plan is being 
developed with Industrial Operations and R&D OperationsLaboratories, 
which provides for an R&D Op~!ati~~s aS~E;LS$m.ent aJ_~af.):)--..!~_sting 

milestone in the Saturn IB and V 2rogr~J!ts, The main objective is 
.. to pr:o~ide-" an ' envrronme~t ~hic1;' ~llows a b~tter technical status of 

the stages prior to their transfer to the next testing site. This will 
rovide a_ I.:,rl0Fe ef,fi~~e~t and better, techJlica~ as§~ss_m"e_nt _t.9_tP~-L~ 

~E.e_~..!iY.~ __ ~!~.R~~_n_a~,~ s _~,n ma~~,!lg_.~rC}-n~(e ,r d~c~sion§.'a In addition, 
it will identify and expedite action on technical problems. ~ 



Negative Report 

. NOTES 9/12/66 RUDOLPH 

9~ ~ Itz., 



NOTES 9/12/66 SPEER . -J . 
~(~ "I/J z., , J fir? 

Negative Report ' . 



- III ~?~ 
NOTES 9-12- 66 Stuhlinger ---, :D 

1. LUNAR WORK AT MSFC: In a number of conver sations last week with j!rJ> 
~~D Culbertson and Beattie (MSF), Piland (MSC), and F. Williams (ASO), ~ 
'1 \\" following plan to help define MSFC's future activities in 1~nar. ~~pJ9R~tion_ -s -evolved. F. Williams and rwill jointly present our- proposals to MSFC 
~ . .~. anagement -this week" A Center position should be developed during this 
a~ ~ resentation. On ~~?t~mb::. 2~ t?~ "following preser:tatiou s are , pl~n.ned for 
t-If- r. ~:.:.e~~~r d~r1ng ~.h:~""E~@c,utlv.e C puncll M 1;lng.l.n Wa.shington; 
~ a. ].-unar Exploration Program as Visualized by MSF and OSSA - Culbertson 
a turth I b. ~n:p~.Ej.~on of Augmented LM with LM Shelter - ? 
~ ta. c. ¥ SFC past activities in lunar exploration; p"re"s ~nt stat'!s of program 
./k~ and contracts; d ~;~Jn:d_"future activitief? - Stuhllnger 
~ d. MS~ p~st ac.tiviti.es in lunar exploration; 12resent statu~._ of program 
~ [I and contracts; desired future activities - Piland 

ttVctlMf>Ie... e. Discussion and decision of future Genter activities and responsibilities 
-Ifc TilTunar pr ogram - Mueller, von Braun, Gilruth 

ola.&ldt I told Culb~;tson that y:e- will :eroba~ly b~~~E~2~lPj~HYJ.gr .. they ,;Lp,~M, ... 
~ 0-1; l[ ill, s~~~~~.!:!~.~en::.9~fin~"~:L~:Xl?<r. rJI?_y.!:~s " (~! Y.Y, gr :::,:i,met.er ):. V--Q' : . ~a~~...!,l;~ t ..E~Ls.~9~I?-2.,~'!._~.er.y_, r.eas ,<?Zl ... able .. to):Jr:l: .. ~iJand' s reaction w~s 

Q ~ similar to Culbertson's, although it was evident that MSC's plans had not 

O'Y~. y et b'een developed v:::.'?: far.~ese diSCUSSionStere completely ~ou"~co~mittal, 
drf~lIl- °f course. V ( 
/k lL ! 2. VISIT WITH DR. SH~EMAKER: During ve y int:resting and fruitful 
. R discussions on lunar exploration with Dr. Shoemaker and his associates at the 
<..J-1 USGS Institute of Astrogeology, Flagstaff, last week, we learned that DJ; 

Shoemaker is now taking the initl?:tiye. in the_ f6..rmlllation of lunar exploration 
--m-iss"iQns.vtIe will form" an" ~xp~r imenter teary , to pr~pa:rea-pr-OposaIona;- , 
AAP lunar surface geological reconnaissanc EJ experiment program for submission 
to OSSA's Space Sciences Steering Committe(~"p'r. Shoemaker will request us 
to furnish two or thr ee member s of this explYr i~enter team. V-- . ' .. ~ 

3. VISIT TO UNIVERSITY OF ARIZONA: Last week Jim Downey and I visited 
the University of Arizona. J2..~Kuiper is very deeply interested in plans for 
Elanetary exploration. He recommended very strongry~~.h.:.at p!.e. ~ ~.s o","~ATM 

..:erojec! ~e a ~ teles~.?'J?e :r.o :".E:[an<:!_~rT~f~.~!:'y~~}i_o~artic.ul.?-r:}Y-f<?!.-UV_ 
spectra of Mar s, Jupiter, and Saturn. He also recommended that the fir st 

-... ~,~~w- ___ .,,--.-- .---....",.~' .... "'-~-.". ----... 

instr}l~l!.ts tope .~nded on Mars be UV spectrographs to reveal (1) compositi~B' 
__ ~~~" ~~g (l.~ nsity_pf ~the-airno sphe~~.J _anCC{i.fJilE;_QY ~~~ro~~ent _with~~~hiife 
_It..~ s~ ~<? cOP~_~Q.Il"Jhe . Martian surface. t.--"" 

We "~lso discuss~d··the-UV experiments proposed for the EMR stabilized 
... p'latform with Dr. Tifft oiAri~ona and Dr. G.R. Carruthers-~f NRL. Sinc~ 
- the UV experiments on the platform must all point (view) in the same direction, 
'---
it is necessary to establish a vi ewing program mutually attractive for both 
_expe~rimentors. Other interfaces between the NRL and Arizona experiments were 
also discussed.' It seems that the far UV experiments being pursued by NRL and 
the photographic UV experiments of Arizo~na will be completely compatible. . 

I..:---

Ed Buckbee
Translation
1” Pls. [again, referring to 1 top margin of Notes]

Ed Buckbee
Translation
E.S. Taken off the agenda! More time available to develop a good coherent plan? B



NOTES 9-12-66 WILLIAMS 

~2> "711~ 

1. MTA: The GM MfA passed the Acceptance tests at Aberdeen Proving Ground on 
September 7 and 8, 1966. 





Q ,,_OJ 
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NOTES 9/19/66 BALCH 

S-II-l Te sting - Repair of LHZ feed duct connections is continuing. Completion 
of repair and tank close -out is now ,expecteq on9 / Z5. , LHZ/ LNZ tanking {s--- " 

'currently projected for 10/Z/66 and ~=~",,~,~.!_~~!.,~,~,:, V" 
S&ID's data requirements package for tanking and static firing was approved 
and released on 9/13/66. V "--

Installation of instrumentation, channelization, and calibration for S-II-l 
static firing is proceeding in support of current test schedules. ~ 

S&:ID's Detailed Test Plan for first static firing is expected to be submitted 
for approval this week. V 

Stage Electrical Control System Checkout (DOP -MO l-B 010) was started on 
9/15/66 and fir st phase was completed on 9/16/66 with no major problems 
with stage or ,GSE. ~ 

Overall status of detailed operating procedure s (DOP' s) was reviewed on 
9/15/66, and tho';$h there is sO,me delay in submissions, nO major problems 
are expected. V " 

S-IC Test Stand - Installation of holddown arms and actuators is complete. 
Main derrick boom cradle has been set, boom is being assembled on apron, 
and hoisting engine is being set in place. Technical systems installation is 
proceeding satisfactorily. All activation activities are presently on schedu.1e, 
and no problem in meeting'Current schedules is foreseen. V " 

S-II Test Stand A-I - GSE end item deliveries are still lagging although some 
improvement has been made .. Postponement of modifications to GSE with 
consequence that they must be installed at MTF continue s to be a problem. 
Technical systems installation threatens to slip because of prospective 
slippage in JOD' s and partial BOD's. Work-arounds with extended shifts will 
be explored as remedy to this problem. V-
MTF LOX Barges - All four LOX barges have been unloaded at KSC and No.4 
and No.5 are returning to MTF. At approximately 10:40 p. m., EST, Friday, 
9/16/66, LOX Barge No., ~. was s,ignificantly damaged and LOX J?arge No . . 4 _ < 

J,B I , .. ~,~'p~~f_ici~(fYda~ag~"~iwhile~a,ki~g transit .of 'a '~a'l,:~~liy:' op'~';'~t;dswing bridge " 

~h. ? o~._~h.~, ~~loos~ha.tchee R~ver. approxima.te~y 18 mi~~s , ~~~~ ?f Fort Myers, Florida,~ 

f~~~.s I ~a. rl~:r;~:~a.:y i:r.p~'!;~. i. S.l;7.~p. ~~~;~~,':.u.E;:~.,~:~O.'~.".l~~~.:~;~:;dh~1.~~~~:~:r£ ' "\ Qf' ~fr_om its c nter pie~. ?f approximately ,4 fe~! and bridge tender estimate s 

c ~ ,c.. appro~i tely ~~~ j:!~~!,S9~.;E!~S,,(~Lt~~ .. ~£.ieg~ .. B~rges have been checked for 
,ir,A ~!" safety nd were rel eased for movement at approxlmately 6 p. m. , EST, 

~:;~,satu~;~~r ::az::,t!J3MTF''fJ;,k I~:ft:;;? 1> 

. , 

Ed Buckbee
Translation
J.B. Who pays for the bridge damage? B 

Ed Buckbee
Translation
probably at 2 mph! B

Ed Buckbee
Translation
I.O. Investigation [Ed O'C.] underway? B
[re damage of LOX barges 4 and 5 at manually operated swing bridge east of Ft. Myers, Fla.]




NOTES 9/19/66 BELEW 

'Al ~~ 
ORBITAL WORKSHOP PROJECT FUNDING: NASA Headquarters is in 
the process of preparing _~ubstantiating paperwork for releasing funds t~ 
MSFC for the Orbital Workshop:" It appears that they are prepared t<? 

~.·release in the neighborhood of $2. 5M to AAP if MSFC can pr'~~ide justi­
.fication for Workshop IU software and systems ·engineering. V" . 

209/210/211/212/213 TETHERED MISSION CONCEPT: The payload 
integra tion contractors made an "interim ll report to our in-house people 
on their analysis of this mission concept. In view of the discussions which 
have been taking place at MSFC. we will follow up to "update ll our contrac .. 
tors on: 1. the status and direction of our in-house study. and Z. partic" 
ular problem areas we are working. V 

ATM EXPERIMENTS: The GSFC contracts have been transferred to MSFC 
and reorientation of the efforts has been initiated. V"" 

INTEGRATION CONTRACTOR SUPPORT FOR EXPERIMENT DATA: A 
review of experiments has been held with both LMSC and Martin this week 
in specific areas where they lack data. Other centers are being contacted 
as required to provide the neces sary support for experiment/ integration 
analysis. V . 
MAPPING AND SURVEY SYSTEM: A study has been initiated to determine 
the feasibility of flying the Rack with the M&SS payload in order to carry 
additio~a-l experiments along with the M&SS payload. Two approaches are 
h Oe-ing -considered 'in_preventing intersection of. the mapping view angles with 
the Rack. One approach is to 11 scallop" the upper ri11g to provide sufficient 

"-view angl~. The second approach is to .:ra.ise ,the Payload Modulein the ' Raock 
ror reducing the clearance between the Payload Module and the service -
module "e~gine. Both adaptations would require significant Rack ° re--d~sign 
~~.~~l~~~a_~_e~ an effect on the ... Rack delj~;~-~7hed~l;;:"-~/ ---~----'" 

RACK FUNDING: R&DO is preparing a break-out of projected expenditures 
of the Rack funding between laboratories. It is expected that the funding will 
be released to the- laboratories this week. L,.. ...... ,.. 



NOTES 9-16-66 BROWN 'r. 
b ~~$k7 

~ C-l ENGINE The operating characteristics and durability engine testing were 
q\v'ci continued. As of 9 -7 - 66, a total o,f 63, 494 sec9nds of hot firing t~m~ had been 

accumulated in 137, 222 engine sta~ts-. --- _... . - .. 

The test oTIne oa-src-eng'ine- iu "a nozzle-up attitude at continuous altitude 
(100, 000 feet) was continued. The engine has succe ssfully accumulated 2, ooq 
starts with 0.020 seconds pulse on-time with propellant temperatures of 20 .DF~ 

~.elative lo~~ off-time (3 to 14 seconds) bet~eem starts .• V ' 

F-l ENGINE Engine F-6044; the first engine for Vehicle SIC-6, was delivered 
to Michoud on 9-12-66, ahead of stage need date. V--

An F-l Engine Quarterly Program Review will be held at Rocketdyne, 
Canoga Park, California on 9-27-66. Program progress, probJem areas and 
solutions, and the results of the Qualification II Program will be discussed. 

Backup testing of the original qual endurance engine injector has been 
initiated in an effort to determine the cause of erosion and effect of the resultant 
fuel leakage on engine performance. Several tests , including a bomb induced 
instability which damped satisfactorily, have exhibited normal engine perforr~'l­
ance. The eroded baffle section has been removed from the injector and replaced 
with a new- section. No discrepanCies were found upon removal of the eroded .~ 

- baffle' section . . - This injector -has been returned to RETS for further testing in 

~n engine system. \r--
H- 1 ENGINE There is nO apparent H- 1 engine hardware damage from the full 
duration firing of Vehicle SA-207. Preliminary performance data indicates 
very good repeatability with the short duration firing. The thrust is on the high 
side of nom.inal, but there will not be a requirem.ent t'o reorifice. v----- .~ .. 

J-2 ENGINE On 9-14-66, a test at AEDC was prematurely cutoff by the vibration . 
safety . ~utoff system. (VSCS) --after approximately 650 m.illiseconds'" of ope;·atio~. 

'~I"nvestigation of the te'st data and hardware by MSFC, Rocketdyne, and AEDC 
indicated that the cutoff ,was ca':lsed by ice forming in the injecto,r. The investi­
gation is continuing and a procedure for the next test is being prepared by MSFC. 

It has been concluded that the rough combustion cutoff at Test Laboratory 
on 9-9-66, resulted from. ice on the i~jector. As a result of the j oint investigation 

"-by MSFC a 'nd Rocketdyne, it was decided to 'use heated purges on subsequent test:s. 
The S-IVB stage 206 was re-accept'aric etest i rr-;d ~~ 6/)~ 6 seconds to 

verify the integrity of J -2 engine (J - 2046) following replacement of the LOX. 
~'b;p~mp turbine wheels . The wheels were replaced because they exhibited 
ex'cess rubbing during the original acceptance firing. The re-acceptance test 
was accomplished without impacting the stage schedule. ' --,-------- .. _, -

-- All modifiCations on the five J-2 engines for S-II 501 have been com.pleted. 
The only effort remaining is some minor leak checks that will be completed 
within the present stage schedules. 

Three J -2 engines were delivered this week. Two engines were allocated 
as spares and the third engine compietes the set for S-II 505. V 



S-IC 

NOTES 9/19/66 CONSTAN 

cr 110 ~<i~ 

S- IC- 3 - succes sfully pas sed Simulated Static Firing (SS~) I?ile stone 
and is undergoing incorporation of "changes" prior to shipment to R- TEST 
on September 25. V"'" 

S-IC-4 - very little testing accomplished during the week with "change 
outs" in progress and scheduled to continue thru September 29. Two deep 
scratches were found in the lower bulkhead of the fuel tank. Th~'y' ~;e approxi­
mately one half inch apart, and it appears as though a tool had been dropped 
,~?._the ta .~~.:._:-Furti~·;;-in·:;;~tigation is in pr-;-gr;-;;- ~n<i-a~;' engi~eering 'evaluation 
is forthcoming. 

S- IC- 5 - moved September 13, from the VAB t o the horizontal as sembly 
station. Installation of internal and external work scaffolds in progre s sand 
will be the major effort for the next 5-6 days. V-

S- IC- 6 - thrust structure and intertank are complete; the fuel tank is being 
painted; the forward skirt and LOX tank are complete and the LOX tank i s to 
be pres surized about October 1 , 1966. V--

S- IC-7 - thrust structure i s 55% complete; the intertank i s 35% complete, 
and the forward skirt is 20% complete. Build-up of the fuel and LOX tanks 
is progressing on schedule with the cl-ose out weld on the fuel tank made on 

eptember 15. 

\ s- Ie - 8 - c enter engine support 900/0 complete. Fa bri cation of the skins and 
10 er fuel bulkhead for build-up of the fuel tank complete. Lower fuel bulkhead 

the Y - ring presently being prepared . for welding. 

O(f~U'.' C ) ,-~. - ~ 

~~1--14 r'wL ftJ- '~J TIL-- ""ltv!- .tlt,>.­

&~Nc.l q'p- Ji£ ("t,+ ~r'II..o...lr ~ /-.' If 
IU~ ((/.rM--iv:Ji"j ~v-1-.j tt'ke.- 7/~~~ I .>J..L'lL. 

-i (<oL ~~l(.ecLC!J ~'- uJe~1 ~--;-l/J!(~ ,I 

Ed Buckbee
Translation
George C. Let's find out why the man who dropped it did not report it! If people start hiding goofs like this, we'll find ourselves in endless trouble! B
[re scratches from tool dropped in S-IC-4 fuel tank]



NOTES,l,i 19/66 FE LLOWS 

. Vi C; ItO '. . Jj ~/L7 
Research and Development Plans for Lead Laboratory Task Assignments: 
Preliminary Research and Development Plans (RDP) have been furnished 
by R-DIR to "Io for three of the five lead laboratory task assignments in 
wh ich 10 is involved. The preliminary RDP for the Damper System was 
p rese nte d orally to Dr. Rudolph on August 11 and 12. The preliminary 
RDP' s for the Nose Cone and the Rack were furnished 10 on August 16. 
The final RDP for the Damper System was furnished 10 on September 15. 
The final RDP for the Nose Cone is being forwarded this week. The 
~ial B.DP f.9 ... t....th.e-S..::..l.y~...-w..ox..k.s.hQR-i.!?~Q.~hl.g.S..Q.o~diQ.a ted .2L! ,tbt9:,.B:~ .;r?_9. · 
NASA Headquarters requires a Project Development Plan (PDP) ·for the 
Apollo Te Ie s cope Mount (A TM). A preliminary PDP for the A TM was 
sent to IO 'on July 25 .. ~~!,ionics, the le~d labor~TY for the ATM, £8 
working closely with IO in finalizing that PDP,~lose ~ooperation . 

'flmong the 'laboratories, the R&;DO staff,' and 10 is. making it possible . 
_to move out rapidly_ with mutually agreeable Research and Development 

___ _ _ _ ___ - ~ - .... . I ' . _ __ 

~lans , .at the same ti.me wO~,k 'on the tasks themselves is being done" V , 
" 



NOTES 9/19/66._0 GEISSLER 
Cf/2,o'<'l(4 . 

1. Hypersonic Transport Study: Re: your com.m.ents on this subject In 

Notes 9/6/66 Geissler, copy attached. (Note should have read "frqm. 30 
cents per pound to~nts_per pound. ") Am.es' Mission Analysis Division has 
just contracted with Airproducts Com.pany to conduct a study of m.ethods ~ 
'produc ihg ,liquid hydrogen cheaply, including nuclear breeder reactors. V 
We shall report results as soon as available. __ ~INDE (Sacra:m.ento) is 
not optimistic abou.t achi.eving the 3 .,cents per pound production cost. They 
estim.ate a reduction to 10 -Z3 cents per pound, to be realistic.. One m.ore 

! 

problem. concerned with producing LHZ for the hypersonic transport: To 
produce LHZ for ~OOO flights per day l;>y present m.ethods (from. natural -- . 
gas), it would :r:.=9uir.e power equivalent to the generating capacity of the .. ~.hole __ 
country, as well as the amount of natural gas consumed by all of American 
'industry.' ' In addition, the large amounts of COZ produced as a by-product 
would have to be disposed of. V 
Z. Voyager Parachute Tests: At the recent AIAA Aerodynam.ic Deceleration 
System.s Conference in Houston, Texas, one of the interesting papers dealt 
with earth based testing of Voyager/Mars parachutes. In this paper, J. C.McFall .. _., .... ~ .-

and H. N. Murrow of Langley reported on-the NASA Planetary Entry Parachute 
'(PEP) Program, which uses rockets and balloons to conduct recovery of 
Voyager-like payloads under d~ployment conditions envLsioned for Mars entry, 
i. e., high Mach numbers (M ~ 1. Z) and low densities (earth altitudes between 
30 and"-90 km). "Quick Look" data of the first test successfully conducted on 

~ August 30 at Walker AFB, were presented. The ~ 600 pound Voyager capsule 
was launched in an upward direction by 1Z solid rockets from a Z6 million 
cubic feet balloon floating at 39 km altitude. At Mach 1. Z, an 84 ft. ringsail 
parachute was deployed and the conical aeroshell jettisoned._ The recovered 
~ZOO pound payload (plus 325 pou~ ballast) included th ,e onboard cameras 
which operated successfully. V 
3. SA -50 I S -IVB LOX Tank Baffle: Evaluation of 203 orbit data and recent_ 
simulations of SA-501 show a need o[ one ~affle in the S-IVJ3_ L.Q1C tank Q.[ 

I, 0, ' SA-SOL A m.em.o is being se7tt~~ O. r'eq~--;~ti;'g {~st~ii~tion oillie baffle 
__ - -n 'atth';-L:OX: surface at S-IVB injection. V 

Ed Buckbee
Translation
I.O. Compatible with 501 schedule? B 9/27
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2. 

NOTES 9-19-66 

ctlz.o q<u 
GMU 

J3fj/.q 
SATURN IB PROGRAM: A recheck for contamination found in the 
gearbox pressurization line on engine No . 4 on S-IB-4 was nega­
tive and the engine will be used "as is". However, to preclude 
the possibility of lube backing up from the gearbox into the lox~ 
seal"'cavity when the stage is in the horizontal position, a CCB 

-, directive has been issued "to remove the gearbox pressurization 
check valve and cap the lines·" any time the stage is in horizontal 

,yosi tion. t/ 
ECA PACKAGE THERMAL CYCLE TESTING~ Findings from t he thermal 
9Yc1e test program at RoCketdyne lead us to predict t.l1a."t-"-tnere " 

' are cracked solder joints in all 'delivered ~ECA~ paCkage,S. However, 
-cracked joints don't necessarily result in functional failure . ~ 
Tradeoff of alternatives for the ECA on 204 at this time l.eadus 
'to recommend ~o.ine-V{i.tJ1 the", pa9kag~_I?F~e.,S§l) l}y _~1l~, This 
recommendation is based on the extensive engine test program 
without a functional failure due to a cracked joint on the block 
IV ECA. Consideration is being given to the addition of external 
insulation. KSC is being advised to take special precautions in ' 
conducting checks which involve the ECA. ~i~ .is the kind of 
position we detest being put into; however, the on~ better 
alternative from the Reliability viewpoint at tn{s time is~o 
~redesi&n ~h~ , ~.C._ b.Qprd a~sernb,lie~~ , 

KSC SUPPORT CONTRACTOR REVIDtl : Representatives of this Laboratory 
assisted KSC in a review of S&ID and DAC support contractor 
operations at that center. These reviews were requested by 
~. Rudolph after a presentation given to MSFC Saturn V personnel 
by the support contractors and by KSC personnel on August 31 on 
Quality and Reliability operations at KSC. The time utilized for 
formulation and conduct of this KSC managed review did not permit 
a very detailed survey of all existing or potential problem areas. 
However, ,the review conducted did not reveal any severe problem in , II 

,..the support-'conirac~ors ~a., .. It does
M 

aI?pear; . hOW, ever! that ~ ),;{,J Ve 
~Im..ort CqD:t:ra.ctor:'_ln~!,face I?rol?l~_~,~::.~~:c1; ,~~g~l:re aC!l0t;. I .f?e.,x 

on the part of KSC management. - ,~ t 
" v~ 

.. \'0 

QJ.II ; I: e rL ': 
J) 

Ed Buckbee
Translation
D.G. How about later birds? B
(What action is I-Engines taking?)

Ed Buckbee
Translation
Have they been so advised? B



, 

l 
NOTES 9/19/66 HAEUSSERMANN ..... /') // ,.? 

~ tl~~\P . J .- .' 
1. 5T-124M ACCELEROMETER VIBRATION PROBLEM: As a result of excessi~""'yj.b[ati.91L... 
experienced by the platform on AS-203 and 20f, E. change.",in the 204 {I igh!. p[ogramjs~ 
being- considered as a temporary fix. This fix would be to reduce the reasonableness test 
"'c'onstant in the X and Z channel to±'·0.3 m/s; the previous value was ' 30 m/s. In other ' 
words, any change which exceede~ , O.3 m/s per comp cycle would be ,rejected and .apre­
stored value substituted for the accelerometer reading . . )hi~ change WQJ Id be in effect 
for the first 10 seconds of flight only and would keep any error from th~ accelerometer fa a small 
'value (± 0.5 m/s or less). An investigation is being made on possible modification to the'-" ~'-

··· .. 5T -124M mounting bracket and/or relocating the mounting points in the IU. Also, Astrioni cs 
and Bendix are looking into design changes in the platform which would allow the plat-
form to accept higher vibration levels. A meeting has been scheduled 9/27.to review all. 
investigation results and make recommendations on the approach for a permanent fix in the 

~ platform area. It is hoped that this permanent fix can be incorporated in S-(U-501 sinc~ . 
it is an R&D vehicle. ' 

2. 5TRATOSCOPE II PROJECT: On 9/13 'and 9/14 the review committee, under the chair­
manship of Mr. J. Boehm, for the Stratoscope II Program 1,ad the first opportunity to see the 
assembled hardware and witness actual tracking operations at Perkin-Elmer Corporation. .. 
The schedule encompassed the following: (a) presentations on the development and testing 
of Stratoscope II, the optical systems applied, the TV systems and the ballon system (Iaunch­
recovery operations); (b) description ,and reference to both the Stratoscope II hardware in 
view of the assembled flight system in the Stratoport and the ground equipment in the Astron­
omer's Va!); (c) actual tracking demonstration in the Stratoport and Astronomer's Van. V 

Ed Buckbee
Translation
Lee James Has this recommendation been accepted and incorporated into the 204 flight plan? B 9/27
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NOTES 9/19/66 HEIMBURG 

~/~() ~1~ 

Test FW-052 was conducted at the West Area F-l Test Stand on Sep'tember 
13, 1966, with F-l engine SIN F-3014 for a mainstage duration of 41 seconds. 
Cutoff was initiated by the facil ity panel operator as planned. The engine 
will be removed from the facil ity on September 19, 1966, and returned to 
R-ME (S-IC-l spare). ~ 

S-IVB-206 (SACTO) 

A successful 66.6 seconds duration firing was accompl ished on S-IVB 
stage 206 on September 14, 1966. The purpose of the test was to verify the 
stage subsequent to the engine turbopump being replaced. The turbopump was 
found to be defective after the initial full duration firing-:--Al -l - sistems ­
performed satisfactorily in the September 14, 1966, test ~ ~ 

S-IB-7 

The full duration firing was performed on Tuesday, September 13, 1966, 
at 14:49 CST . The duration from ignition command to outboard engine cutoff 
was 139.7 seconds. All engines operated within thrust specifications except 
engine position No.7 which was sl ightly above specification. A fuel leak 
developed at the connection of ~he bootstrap 1 ine to the gas generator on 
engine position No.1. No other discrepancies were noticed after the test. 
Data revi ew showed sat i sfactory performance of all systems', After funct i ona 1 
and leak checks the stage will be prepared for removal, scheduled for September 
20, 1966. \ ,/ 

ARM No.7 (S-IVB FWD) I.U. UMBILICAL PROBLEM 

Reference Notes of 9/12/66 (copy attached for Dr. von Braun and 
Mr. Weidner). In the meeting with the Saturn V Program Office and local 
KSC representatives, it was agreed to change Arm No. _ 7 to a modified lanyard 
fystem ,util izing the -ex-isting harpoon gun system, but minimizing the loads -­
i nt roduced into the umb iIi ca 1 s . Change will r_esu LCJ n a three . weeLsched~! e 

,sl ip for del ivery to Cape for 502 Arm. A modification kit will be suppl ied 
KSC for retrofit to the 501 Arm. A meeting is scheduled Thursday, 9/22/66, 
at KSC to discuss design and schedule impact on 501 and 502 vehicle checkouts. ~ 

HYDROGEN FIRE IN PLANTS AREA 

Hydrogen fire occurred on 9/13/66, in the old Jupiter M-l site as a 
result of bourdon tube fail ing at 7500 p.s. i. in high pressure gauge. Three 
storage bottles of 104 cubic feet were being tested for hydrogen embrittlement 
investigation requiring pressure cyc1 ing up to 8000 p.s.i. System required 
five hours to bleed and burn at gauge failure leakage point . No remote shut­
off was possible as control 1 ines immediately burned. CorrE?~.! ~v~ act)on pro- , 
vides transducer rather than gauges , and auxil iary remote control system. No 
major damage re ulted from fire. Damage consisted of loss of electric cabl ing 
and three high pressure gauges. ' 

k- )1 

........ [\, ft. ______ ~ .r_ ~ 

Sc.~J~ . ~ (,..~W.J t4:J P.~~-1h~ J. , (L~. J{"~~t- {\(uJ H1'\ e~ (/1/ d ), 

L\ (0,,\ d ttl h '00. \f-1PI1j £UlA ~i.: ~1. ~rJl1,~,-: ' t 

Ed Buckbee
Translation
K.H. Should we apply this lesson to the flight hardware also? What action if any has been taken? B



NOTES 9-19-g6 HOELZER 

Cflz:F 
1. CSC STATUS: Our support contractor has 447 people on board 
as opposed to the 477 which is the average approved manpower 
ceiling. We feel · that the contractor is doing a 'good job re­
crui ting. The costs, nowever~'---are "" going to- be ngreate-r than--

- e'xpected due to the fact that esc could not pick up as many 
I;) JI r onn·l xli t Ii, nd heQaUB the a;i.rline strike 

caused recruiting to be more difficult and expensive. We do 
not have a firm feel for additional cost, but it is expected 
to be significant. Otherwise, things are progressing with no 
real major problems. V 
2. AAP DATA HANDLING STUDIES: Computation Laboratory has been 
requested to perform two related study details for OMSF-MLD: 
tT Plans for Post Flight Data HandlingTT , and TT Plans for Archival 
Storage of Experiement Results.1T This request was received 
through the AAP Office of Industrial Operations. The Laboratory 
is preparing an affirmative response outlining a five-man effort 
for approximately four months. ~~ , . 



NOTES 9/19/66 JAMES 

o;/?:O~4 
KSC RESIDENT OFFICE: I think you are 'aware that General Shinkle, 
in a letter concerning Field Engineering Changes (FEC'-~)~- ha:~ questioned 

'''-the role of our resident office in the configuration control that we exercise 
- at KSC. General O'Connor is answering this in writing and that should ........ '... ,.... . 

satisfactorily take care of the problem. It appears that KSC has decided 
'""--. • • dl Y. ..~~.-~~.....,~ .. ~'V!r. ",(;.~~~ 

~q~e.~tJ,2;r;.l:~~~2.~~t ~ffic~~",,~~ !{~~,;!.f,,~.:. ~oe Shea in August decided to set 
__ up a strong resident office at KSC. w..e understand that Dr. Debus objec-
ted and that Dr. Gilruth had to go to Dr. Mueller to obtain permis sion to 
set up this resident office. It is reported that Dr. Mueller agreed but 
stated that after a trial period ~e woul~ .evaluatethe ;;"ol'e and the assi~t- .. 
ance of the resident offices. Therefore, on 13 September Joe Shea 
announced-'his resident' office at KSC under the leadership of"a Mr. 
Kapryhan. It is interesting that each of the design centers strongly 
see the need for resident offices '"at~ KSC and are able to make them work 

but KSC has . continued to resist them. V· .J.t:d~&)...t ~ tvt(r,·f"t~~.(..t!- ~ 

FOLLOW-ON SATURN IB PROGRAM: We have been checking Head-
quarters carefully on the follow- on program. As you will recallJ-D!. 
Seamans agreed in principle to ordering long leadtime items for the S-IB 2 
-and S-IVB stages. We have had a ~!in.1.l0us struggle getting th~ :.Jj 

-. through Headquarters , so that we could begin negotiations. Friday, _ the 
MA's passed through John Disher's office and are now with Sam Phillips. 
I have talked to Sam and he will expedite getting the MA's through his 
office and Mueller's and back to us. We expect to begin negotiations on 
these items by the end of this week. V-

CHANGES FOR MANNED SAFETY: As one might expect now that we are 
near to possible manned flight, we are having a rash of proposed changes 
involving manned safety. Many"Of'these lnvolve the §.Q.Hware which is 

-~lready delayed until the last possible KSC need date. Examples of these 
changes are: .changing the. ignition time of. the S-IVB retros to avoid a 
.small possibility of bumping with one retro out; a?ding redundant con­
nectors in the EDS redundant circuits to avoid the possibility of losing 
both circuits if a connector is broken 'off; etc. We are evaluating a1l 
~ , 
such changes carefully with a view to making the change. if the probability 
of mishap approaches the criteria for manned flight. It is ,possib~e that 
some of the changes now being considered will impact the present 
schedules. V . .... 

Ed Buckbee
Translation
LBJ Let's hold the line. B
[re KSC resisting need for resident offices]

Ed Buckbee
Translation
MA's ? B



NOTES 9-l9cl6 J ,OHNSON 

, 1Jz,.o9 ' 
Cross Beam Correlation Technique Presentation to Headquarters -
Arrangements have been made for a 9-22-66 R-AERO (Dr. F. Krause) 
presentation at Headquarters on the status and future program plans for 
Support Research and Technology activities in this area. Indications 
are that representatives from MSF, OART, OSSA, and possibly GSFC 
will attend. V 
A New Task for Project SUPER (SUpport Programs for Extraterrestrial 
Research) - The AF project contact at A;;;'old Engineeri-;;:g Development 

(Center has infor~ally asked Mr. Miles, the NASA Project SUPER Co-
Chairman, to .,~onsider a new project task. The project would provide 
machine shop support for their wind tunnels. All MSFC Labs were 
ca'nvassed to see if they had available man-hours, but only R-TEST 
answered affirmative to the extent of 200 hrs. per week o n a iow' priority 
basis. On 9-15-66 representatives from Tullahoma met' with Mr. Miles ­
and were taken to R- TEST, Messrs. Hamilton and Vandersee, to talk 
about the type of jobs that might be included in the new task. - In the near 
future, the Air For~ill iriitiate a request to establish a pr~.ect SUPER. 

~~-for this purpose. ~ ~"q- l-~.A&{ bt...-tl fW':1t!~ N~61J.. ~ fI,~ 1itt.tJ 't~ /-0 
-- ~ , u f~~ .- /0(;.(1. ~ ~- rho" s .) t-I~ ~J-

Pegasus C - Rendezvous & Retrieval - A status review "of, the-p oposed~ &~ 

experiment was held on 9-14-66 with representatives of OART and OMSFj it ".J 
A basic problem which was brought to light is the requirement for a ./.. 1.~ 
maneuveri?g u~,itJ,~)r astro'!!<3:ut3Ed e~9.u.ip~e_~! _tra.",!'?:"s.J_~t}~~ .. ~f~'Yeen-/I::.e ~1'!L.., /, 

vehicles. The experiment proposers have been planning on the ~yis of In'.) ff 
the availability of an AMU. v--- r'~-~ 1.1 o-......t 1--

, l.. ___ , .... ~ P:, .s uA1 ~ If!. 4'"1-1.. ... 
Latest information on Pegasus Orbital Dynamics has changed the estimat~ ~ Ii 
on re-entry time which ~_u.ces.-!he_!lrgency behind this experiment. I 'J,. ~ , 
Latest estimate of no,minal re-entry time is November, 1971, with a -2 ,..,.!) " 
Sigma limit of October, 1969·V t7J1 

17 ' 

Ed Buckbee
Translation
Who would pay for this work? Are they trying to free-load on our shops? How about turning that work over to one of our lab support contractors? B 10/7



Damper Arms Fabrication: 

NOTES 9-19,-66 KUERS 

,/~¢)~~ 

4130 steel is the structural material for the damper arms. It is a difficult 
material to weld, and the high requirements for weld quality (Class I) are 
a challenge to our technology. The pulsed arc welding process I very 
recently developed by the British Welding Research Association and by 
Airco I is being used to distinct advantage. 

Here now is a brief description of this process: In normal metal arc (MIG) 
welding I two regimes of metal transfer from electrode to work pieces exist: 
(a) At relatively low currents I a large molten globule forms at the end of 

'--. - -
the electrode and under the action of gravity .falls into the molten pool 
in an uncontrolled sortof way every few seconds. (b) At higher currents 
(above the "threshold" value), the spray range of transfer is reached • . 
I t should be noted that even in the spray range I the material is not 
transferred as an atomized spray of ultrafine particles I but in the form of 

_small droplets of a diameter similar to that of the wire. The transfer forces 
are electrical and welding in any position becomes possible. If the welding -- . ~ .. 
current is switched at an appropriate rate between n. low (globule transfer) 
value and a high value which is slightly in excess of the spray threshold 
value, then the following mode of metal transfer is obtained: At the low 
current level the arc is maintr.lined and _no meta 1 is transferre~. Only -a 
small amount of the wire tip is melted, the amount being that which the 
high current (pulse) can readily transfer-in a single droplet. The current 
tolerances for this process are surprisingly quite wide. \..,/ 

The 11 pulsed arc" represents an F:lxcellent method for the control of the metal 
transfer mechanism and has the following advantages: (a) The total energy 
input per inch of weld is appreciably lower than in conventional MIG welding. 
This leads to a reduced heat affected zon.e in thc~ parent metal and to less 
weld distortion. (b) The proC855 ' is extremely reproducible. (0) The finish 
is regular. (d) The penetration is extraordinarily uniform. (e) Very low 
average current capabilities exist for , the welding of thin gage materials. 
(f) Larger wire sizes can be used thus reducing the possible amount of 
contamination introduced into the weld from the surface of the wire. 
(g) Elimination of weld spatter. V 
The X-ray quality of the welds produced 50 far has been quite excellent. V 
The equipment had been initially procured to assess its applicability to 
the welding of the S-IVB stage. Preliminary welding of}014 aluminum ~ 

indicates that the ,pulsed arc process is superior to the MIG process. 
A thorough evaluation is underway. V 

Ou:. ~~/rMia Ij Slow motion movies of this process showing the mode of metal transfer are 

\ 
I available and we can arrange to show these to you if you are interested. ..,--

"'6, V 

. -Ath.:, Ov&- I~'t. {Up tt~,~ ;{~-o 'H 0r-J- 4&Jso.~~2 6 

Ed Buckbee
Translation
W.K. Occasionally, yes. How do we feed this info to our contractors? B



NOTES 9- 1.9- 96 LUCAS 
'11'/~~~ , 

1. S-II-4 DEFECTS -Many ser ious problems requi r ing Materials 
actions continue to occur during fabr i cation of S-II-4. ~ 

Review 

2. NUCLEAR GROUND TEST MODUlE - Mr. Finger has r e ceived approva l from 
the Admi nistrator to proceed to the preliminary engineering design effort' 
for engine/stage test stand (E/STS 2-3). MSFC will be required to support 
this design effort by vehicle/Ground Test Module (GTM) inputs. This is 
the first encouraging milepost leading to a nuclear flight program in the 
future. V " 
3. S-IB PRE-VALVE CONTROL AIR CYLINDERS - Stre ss corrosion cracking 
of these cylinders was discovered r e cently. The pr incipal contr i butor to 
the cracking appears to be overtorquing of the fitting in the cylinde rs. 
A care ful inspection plan for the components has now been implemented, 
and the torqui ng 'procedures have been revised to be consistent with speci­
fication limits.~ 

4. IU-ST-124 ' - Dynamic t e sting of an operational S1 - 124 stabilized 
platform generated functio~al problems s i milar to those expe rienced during 
flights of AS-20l and AS-203. Dynamic analysis has i ndicated that the 
resonance coupl ing of a rotational structural vibration with the contr.ol 

<~accelerome ter can be solv~d by ,severar methods: one of which would be a 
reaes1gn--o-C ' th'e- 81 -124" mount frame to attach' to the upper and lowe r 
"Tristrtiinen'"t~nit rings. It was 'determined in a meeting with 10 that no 
structural "quick fix" will be reguired for the AS-204 flight. The proITem 
can b'e"h'a'nd'fed' by a ~o~di't{callo~' of the"''''ST- z.crrcuttry~c"'r-change in the 
computer pr9grammed {light tolerances. A permanent fix lor subsequent---'-' 

\v-elircTes is being investigated " by P&VE: V 
5. IU/S-IVB SWING ARM rESTING - I-V-MGR has decided to eliminate the 
present harpoon gun retraction mechani sm and install a Lanyard Retract ion 
System for the IU ~mbil ical areji.. This systeID',"v.Thile stilT··ut i"fi zi'ng a ' .. 
~oort"'Go.n'''';-would-''not -·atlow the gun to load the IU structure.. Because 

"' .... - - •• .1 

this Lanyard is only a backup retrac~ion sys tem for another pr "mary retrac-
tion me chani sm which loads the IU umbilical with 1800 pounds pull-off load, 

,.th~,~J.u. wil.L~0 JJ_req,~"~E:?_.~ r.mo~i~icat io~:, The m~ificat ion submi tted by 

~ __ a ~.!: :~.r !..,~ t ~.,.u: t~ a ':':?:"a,~~~~ ua te ;-V . ' '--
6 . AS-204 H-l ENGINE CONTili~INATION - Inspect ion of the lox seal cavity and 
purge part on engine 4 revealed no contamination, and it has been deter­
mined that a safe cond i t ion ex i sts for launch. The purge system on other 
engines and the stage have been ~eterrnined to be clean. No furthe r act i on 
is required on S- I B-204. Effective on S- IB-5 and subsequent stages, the 
lox seal cavi ty purge line will be disconnected from the gear case 
pressurization system during stage hor i zontal orientation to prevent 
recurrenc~ of this contamination prob le;;n.v 

7. C- l ENGINE VIBRATION ANALYSIS - An analysi s to determine the 
vibratory response loads acting on the universal C-l engine test 
configuration resulted in a failure condit ion of the support ing cones . ~ 



NOTES 9-19- 66 MA US 

V1,.41{~ 

1. ECONOMIC IMPACT STUDY .. We have initiated .. a study, at 
Dr. Mueller's request, to determine the impact on the National 
Eeonomy, of the decline in the Apollo program. The study is based 

-'-on the assumptio~ th~t th~';~-' ~'illb'e no follow~on program. 
,., 

The principle use of the results will be a data ban~"tQ supply 
excerpts for FY 68 BOB negotiations and sUbs'equent' congressional 
testimony to support the need for follow-on program approval. 

At Dave Newby's suggestion, we are investigating the possibility 
of getting an EC~9..9misJ ~~onsultant to help in this effort • . 
~_..-of"'--- ...... 'I""'f-...... -" .............. ~_ ... _~011"-. .,. .... -, ........... "" .... ~. ___ .-....-.."'o..;,......-...~.,..'"', ......... ,.JI'" .. ")r 

One major conclusion which can already be drawn is that the 

economic impact ~Q!}..cj.lJ.:x""Lt?_~"9! )~p.! ... t~~,~y'~ in fact, considering 
Viet Nam many people feel that this decline could supply needed 

per sonnel for Defens e. oJ Cons equently, ?tU?1~~P.?a,~s.} ~ J!.i!L,R-~ .... 2~ 
a locality by locality basis since we can show major impacts on 

.,.. ,I -.... " ... _~ ......... __ ................. ~ .... _.,.. 1" .f" -.... .. ..... "" 

individual communities. v''',. 

2. MSF POP 66- 3 - The MSF POP 66- 3 position has not yet been 
released by MSF. The questions which remain in the open are the 
values to be shown for major prime contractors in FY 67. It is 
therefore possible that the final MSF position will differ from ,the 
preliminary position which we reported in last week's notes. V 

3. WILSON VISIT - Mr. Jim Wilson, Technical Staff Member of 
the House Space Committee, visited MSFC on September 16 to review 
the status of the Apollo program. He was especially appreciative of 
the fact that MSFC was willing to move-' up it"s 'prese~tation by two weeks 

"'t~"""'acc'ommodate schedule conflicts later in the month. MSFC presen-
,""b' .... ~" -.:'Y-'it'l'~tt"-·{f' 

t~~i~QJ;!~~ ~~r.~Y.[u.l_.9.Q.~and we r e .!~l¥._!~e ~.g 2~~,tY.2,."ts>_j!;.~ .. J?""u.!P~o .~ .. ;! 
Io2J th..ct'M 1?<~u~:Iy.~he Space Committee will probably publish this study 
before the end of the year. ~ 



NOTES 9/19/66 RICHARD 

Cf/19~b 

No submission this' week. 



1 • S- II-I Stage Status: 

NOTES 9/19/66 RUDOLPH 

i/~ ~ ~ 

o Currently installing mechanical fasteners in LH2 feedline duct outlets. 
CD Static firing readines s review scheduled for Monday I 26 September 66. 
~ rarildrig"test forecast for Friday I 30 September 66. . 
Q;l First acceptance firing forecast for Wednesday, 5 October 66. 

" ~h~o~~c-~~~.~~!~~]oili~1~a~.~'::1::~~V-
2. S- IVB!S- II Structural Interface Testing: 

' @ Test specimen failed Monday I 12 September 66. 
fij) Failure occurred in the S-IVB interstage approximately 3 feet above the 

(~"tX.,,·~ '''''O\INtJ-~~'vIo>d~oot ".,'1. -.r. I 

interface at 140'~~5'b1o of design limit load. 
lIwNfi~""""'~~"''''': ~9rft .• W'C1Io'3 ""'.J -""", ~l:.: ':, .... ~~.... ,,_, 

C» ,J;LQ....Q.E1..§.l~mpa~_~·xpected but additiona test objectives may be 
affected. Eva uafion in process. ~ . 

3. S-IVB/rU Service Arm Umbilical System (Arm # 7): 

o Joint KSC!MSFC decision l1!ade to redesign harpoon gun to a lanyard 
withdrawal system. ' 

Q Redesign will possibly impact delivery to KSC by 3 weeks. (22 December 66 
to 12 January 67). 

o Detailed schedule for design, fabrication I etc. I to be developed jointly 
by KSC or MSFC - targeted for Thursday, 22 September 66. V 

4. Saturn V Flight Vehicle Damper System; 

o On Thursday I 8 September 66, a decision was made to: Design I 
fabricate, test and ship an auxiliary da.mper system to KSC by Tuesday, 
17 January 67. 

o Overall damper system is on schedule except for a few areas which are· 
being closely monitored. v' 

5. Configuration Control of MSFC Hardware at KSC: 

G General Shinkle's counter proposal to the Field Engineering Change 
procedure was received. He objected to; the requirement for MSFC . 
prior approval 'by the LeveflVCCs"16cated' in' the MSFC Resident Office 
at KS C • -, ,.' ,-" - .... . ' . 

i) r'G~nera'CO'Connor took a firm stand in his reply of Friday 1.16 September 66, 
reIfenltirig'~tne" Iie'ed -'folon-the-s'pot- a'ppr'ovafo{ ch~~g~s" b'e'fore"the fact'. V 



NOTES 9/19/66 SPEER 
o//L.L)~ 

1. AS-204 NETWORK SIMULATION: A complete exercise of all flight 
controllers is scheduled for a two-week p-~~io(ib"~gi~ning' on 9/28 as part 

- ~{ 'the -Ma~n~d Space Flight Network Test (NS-2). Simulation tapes will 
cover all conceivable contingencies and malfunction~ "d~"-ri~gj:he AS-204 
m $/:I1a1'1. Mes~i:rs. :Cay an H~Y ~ Q! Q\\~ lrHght Com:1"Ol Off tee at"MSa-

.... win ·p~;:ticipate and are to be deployed on 9/23 to Carnarvon, Australia 
and Guymas, Mexico respectively. V-
2 . FLIGHT OPERA TrONS PANEL: I have been informed b>:: MSC ~_~.~! 

they want to continue the activities of this panel without change. This 
- see-ms" (o~o!:·c.l':l?e ~-"p~riod -o"f 'indecision on MSC"s 'parf"ab6ut th~ 
Jut~re 0; t~e panel. V~ 

3. DAC FLIGHT CONTROL TEAM AT HOUSTON: Upon his request, 
Mr. R. E. Holm,.n, the DAC Lead Engineer of the MSFC Flight Control 
Office at MSC, has been transferred back to the West Coast. Mr. R. A. 

~".J 

Ammons (DAC) will become Lead Engineer . We had a thorough review 
of our operating procedures at MSC with Ted Smith (MSFC participants: 
Casey, Godfrey, Speer). It was agreed that no basic ,change in our joint 
MSFC - contractor flight control effort is required; however this dis­
cussion was very valuable in promoting a better understanding of the 
specific requirements and problems related to this task. v----
4. LAUNCH WIND EVALUATION: We are continuing our efforts to 
improve the response time of the joint MSC-MSFC wind evaluation team 
in caGe of marginal in-flight wind conditionG during launch . Programming 
efforts have been initiated through AERO and COMP to obtain space 
vehicle response data e~sentially in real time as the weather balloon 
rises through the most critical altitude regime. Essential for the 
success of this concept is proper scheduling of balloon releases shortly 
prior to launch, and the transmission of raw weather radar data from 
KSC to MSFC. KSC has not yet given agreement fo the proposed approach. V-
5. REAL-TIME DATA FLOW FOR LUNAR EXPLORATION: Mr. J. 
0' Connor of Dr. Shoemaker's staff was given a briefing on the LIEF / 
HOSC and its data reception and display capability. He is involved in 
SAA lunar explC?ration mis sions , ?,-nd want.ed to get some insight into the 
-means of receiving data in near real-time at the Scien~ific Data Ce,nter 
(SDC) established at Flagstaff. 'At present, field test sites have been 
set up which run simulated lunar exploration missions and transmit the 
data to the SDC (TV, TM1,. Voice). He is also looking for a means of 
getting data from MCC-B"back to the SDC such that near real time analysis 
can be made and feedback be given to the Crew through MCC-H such that 
the experiment could be modified. ~. 

,or Mis sion Control Center - Houston. 
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9/!-o Cf,b 
1. TRANSFER OF LUNAR PROGRAM: A ,detailed listing of present 
MSFC activities in the lunar program, annotated with the status and 
proposed disposition of each project as suggested by the Laboratory 
concerned, was cOnlpiled and discussed with R&DO nlanagenlent on 
Septenlber 15. Based on this discussion, a condensed version of 
R&DO's proposal for "transfer to MSC" or "bid for retention at MSFC" 
has now been prepared for presentation to you. This presentation will 
fornl the basis for a discus sion between the Center management of 
MSFC and MSC, to be held before our joint presentation to MSF. We 
are working with Bonnie and Jim Shepherd to establish the tinle for 
the presentation to you. V 

2. PEGASUS COUPON RETRIEVAL EXPERIMENT: Members of SSL 
attended a nleeting which was held here last week to descr ibe to Headquarter s 
the status of .the Pegasus III coupon retrieval experinlent •. Messrs. Keller 
and '"i)"'-Aiutolo of OAR T and Dr. Werner an:d Mr. "Novik of OMSF attended. ' 
The meeting covered the state of developnlent of the equipment necessary 
to the mission. Headquar.ters' response was generally favorable except 

,... ~ ~ ., - - -
for the transportation of the astronaut fronl the Apollo to the Pegasus. 
~ . . - .... 

Plans were based on the assunlption of a proven AMU being used. At 
present there are.E-...Q_ fu~~s. for :'the developnlent of the AMU, 3:-nd it will 
not be available for use on the SA- 21 0 flight. If the Pegasus rendezvous 
'stays on the 210 flight, it will be u"ece s sary to plan to us e the pre sent 
Genlini handgun. AERO has nlade a new prediction of orbit decay based 

'-' _ .... 01. 

on Pegasus attitude data fronl Bob Holland of SSL. The new predicted 
re- entry date is Novenlber, 1971 . H~_adquarter s seenled to consider 
the possibility of postponing the nlission untp a:n AMU ,is available, but 
·it'was- ricirpo's·sible ' i6 teli ho'w serious they were. The Fornl l ' (38' ~n 
this experinlent will be presented to the MSFEB in Novenlber as originally 

planned. V 
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'7/~~~ J3S!2-7 

1. Space Station Joint Action Group: A meeting was held in Washington on 9/15 
to review the latest status of the Space Station JAG. Mr. Donlan, heading the 
"RequireI?-ents" portion of the w~rk reviewed extremely briefly their effort, which 

~ as yet has resulted in relatively little information which we at MSFC can use to do 
our part of the job. He was glad to have our help and indicated it was at least in 
the proper direction and a real help. As we had informed you earlier, the details 
which are needed will have to be developed by MSFC and we will make every effort 
to obtain as many concurrences as possible. V 

Due to the lack of definition in the "requirements" area, Mr. Jim Elms (head 
of the overall Steering Committee for Seamans) has asked Seamans for and obtained· 
an additional 30 days (October 1 to November 1) to finish the "design portion" (Gray's 
part) of the Space Station Study. We will still have the meeting with Seamans on the 
29th of September. V 
2. Project ABLE: The midterm reviews of all five Project ABLE studies are 
scheduled for October 4, 5, 6, and 7. It is expected that DOD representatives 
will attend. V 
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SUBJECT Ther~al Resistance Measurements of Transistors 

NOV 1 7 1966 

For some time it has been recognized that thermal resistance. is an 
excellent measure of how well a transistor is made. This resistance 
essentially measures the quality and effectiveness of the bond between 
the element (semi-conductor material) and the transistor case. ( Heat 
generated in the element while current is flowing must be removed as 
fast as possible to keep the device from destroying itse lf. 

MSFC now has test equipment (Thermal Resistance Analyzer, Model TRlA 
manufactured by Bendix Semiconductor Division) that will accurately 
and rapidly measure the thermal' resistance of transistors, rectifiers, 
and diodes. This equipment makes it practical to check thermal resist­
ance on a ' lOO% basis. In the past it was only practical to test thermal 
resistance on a very small sample basis as the previous methods were 
very time consuming, requiring the use of large heat sinks or thermal 
baths. Accuracy was dependent on the skill of the ope rator and the pro­
cess was messy, since toxic oil was used for the thermal baths. With 
this new equipment it is now possible to test the thermal resistance of 
a device in a few seconds after a simple initial set-up. The set-up 
and measurements can be made by a semi-skilled operator. 

The thermal resistance testing equipment is comprised of power sources 
to supply a controlled amount of power to the device. under test, a 
measuring system to monitor the rise in junction temperature with time, 
and an oscilloscope display to present the pertinent information to the 
operator in convenient form. If the change in junction temperature is 
known, coupled with the power input which caused that change, then the 
thermal resistance can be determined. If the rate of change of junction 
temperature with time is known then the thermal time constant can be 
determined. All of this information is displayed on the face of the 
oscilloscope. 



Thermal resistance testing has already begun at MSFC and on the second 
lot of transistors a significant number was found to be well out of the 
manufacturer~ specified limits on thermal resistance.j/The significance 
here is that these transistors were purchas ed as high reliability units 
and had passed all quality tests both by MSFC and the manufacturer. 
There is a high probability these transistors would have actually failed 
after they were placed in service. 

It has also been found in the use of the thermal resistance test set, 
that the thermal resistance values given by manufacturers on their data 
sheets are unrealistic. The number (in degree centigrade per watt) 
appears to be set so high that only the extremely poorly made transistors 
will be above the number given. MSFC is initiating a program to deter­
mine rea~istic thermal resistance values for each type of transistor that 
would better reflect good quality. 

It is recommended that all transistors, diodes, and rectifiers in which 
the wafer is internally bonded to a heat sink be tested for this thermal 
resistance parameter. The results of this testing and the weeding out of 
units with high thermal resistance should significantly improve the over­
all reliability of systems in which semiconductors are used. 

If any additional information is required please contact Mr. J. K. Morris, 
MSFC, telephone area code 205, 877-3763, Huntsville, Alabama. 

Addressees: 
NASA Hq., Code KR, Mr. John Condon 
NASA Hq., Code KR, Mr. D. A. Delve 
NASA Hq., Code MAR, Mr. G. C. White, Jr. 
NASA Hq., Code MAR, Mr. R. D. Cromwell 
NASA Hq., Code ML, Mr. H. Cohen 
Ames Research Center, Mr. G. DeYoung 

Grau 

Goddard Space Flight Center, Mr. W. P. Corbin 
Jet Propulsion Laboratory, Mr. F. L. Lane 
Langley Research Center, Mr. W. M. Phillips 
Langley Research Center, Mr. H. H. Ricker 
Lewis Research Center, Mr. J. H. Wild 
Manned Spacecraft Center, Mr. J. E. Kahanke 
Wallops Station, Mr. Z. B. Barfield 
KSC, Code EA, Mr. J. M. Fisher 
KSC, qodo RA. Col. ~()h ' M(!nn:r;j fl 
K1 C. Cnd GFl, M . J. H. LuRow 1 

KSC, Code RJ, Mr. Winston S. Caldwell 
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. '1/!J/~A 

S-II-l Testing .. Repair of LHZ feectcYult ~-;;nnections is not yet cOtnplete, 
but no lUajor probletns have developed. Earliest expected date for cotnpletion 
o£ repair and tank close -out is now 9/ ZS/ 66. This cau.e~~1~l?E.,ag5iL9f_ If 

... Er oj~.!~.9._cl~1~ .~~gr._ LH2/LN2 tanking and first :fir~1L!2..10/5/66 and !2.,!.:f:5766,. 
respectively. Entry has been made into LOX tank to replace two plug seals 
in the aft facing sheet of the comtnon bulkhead, based on evidence indicating 
that; ,,'m '~8tili' El\~O:\~s en 1lh~ S:;;J;*-~ Altff'! a =n=* hl=l:~ heen h~l::f:J.~~n~, iRi?Jh'~~i"il:'>~f'\". ~P 
are on site and no impact on tan.king or firing is expected. ~ 

Detailed Test Plan for first firing was approved 9/22/66. V ' 
MTF LOX Barges - LOX Barges 4 a~ 5 have been returned to MTF and 
LOX Barges 1 and 3 are ·enroute.V . 

Labor Relations - Late Wednesday, 9/21/66, oper?:!i.:ng eggip.eers be gap. --to walk off the job because of. a j~J;isdictional dispute with the electricians 
'--'-lnvol vingthe checkout of. the auxilia~y' ''d~'rrick ~~ th'e -S-IC Stan'd. By .. '-
Thur sday~ practically all operating engineers on site were off, and this 
continued through Friday. 011: Thursday, the tnatter was referred to the 
International office of the operating engineer s I union (IUOE), and on 
Saturday, the operating engineers began tb return to work. ' Today, it 
appears that all operating engineers are back~Qn the job and wll[ remain 

<:.. ,- .. - . . '. .... _ ... -"--' 
pending the" outcome of discussions between the international offices of the 
unions involved (IUOE and IBEW). About 700 man-days were lost as a 

,c_,.- , ..... ... , .. ' . ... . . ," .. . • ., ..... _' ... 

result of this work stoppage, and activation schedules for the S-IC and S-II 
A-I Test Stands will d~finitely be affected. V 



NOTES 9/26 /66 i3ELEW 

'7/z.cJ.@ 
, :\If: A dv~1. nce (, ;,les of progr<l.m a~nhorization documents have been 

l:'CI {,·" Th- ;,n C~~S. I" y'1-'C1 fiutliCll;'~~ !~L 94L 000 £01' thlil uncliobu:rl3~d 
-)~:;~~~iTi 611~"' -1 1~ -i};e-·l'"'.. ~r M Exp e'i:irrlc llt's ' contl'ac t s r .g.s:.e.ntl y..Jr al1sfe l~r ed)~'_91"":0-
• ,"" _. " ..... ~, ... ~_. .,,_ ....... ' , • • _ _.. ~ ,'-J 

GOl~c':.l :"'cf t o MSFC. F <.:ce ip t oi this authorization will permit MSFC to . .J2~.x._ 
-,~j:-··':h.:: Y·.j{,;:;·.crs w:~ell .: ec e:ve d from these contractors within the dollar 

"" .,_· \-,""f :'_, eontra t · as 1' (!cei v d 1 1'<'; ' L M al' ,.- hall. '$2, 7M Oi._~.9.~ .. pro-
, .... rr. ,,'~'_ul'ity will b ~ received within the l-..·xt few daysfo-r- the ATM 

,C3. Thi:; will permit additional scope to be added to the Exper -
:'., .~, • .:' -: C) .. ::~t racts . V " 

. ·:.'lc, _JL:. l Investig<:.w J' s were covered on S ep tem.ber 16, 1966, with 
'J:·~. :a l. i on to procc: (~c. ,)n thE: ATM effort. V-""~ 

.:. .... ,'.D D:'.~ ~.:-: GR·, ':IC~~' CONTRAC TORI S SUPP01-\. T OF IN - HOUSE WORK 
~.. \~.·-~· .:~Vc5V;~D ·-·~..) 1 3;~:!i l: g ~1as been init iated with P&VE for the Martin 

. '~,~'I''''' to~Tst t lH; .viSFC i1l7house work on Mission 209. This work will - J. 

. ~.:I. ~~ the ~~2.ylc . c. Inte C{ ration Pha se 110
1 contract. Mission 2.09 tasks· OW~ 

- .J')/) f -.J • 

_.~ .c:'-' ~i~:l.l ~0 t1:.~~~ con~ractor by mi~-October as part of their specific . \ QI-(x1.//afCttci · 
_.~ .,:) lon a:;.., Jgnmer_~. V ~ ... '{:? 

JY. ..,cU~'; SiOl: S with 2" ·~."3 TR Lab aTe urLd8 l"\,vay to de velop the same type of rela ­
l:i0~.Sjlip with L o ckheed on the A 'l'M. Both cor..tractors will proceed with 
1:heil" l) vc r a E fina l p rogram definition stuclies in addition to these "Special 
•• S . .., L.lme nt-, II . V 

......... ,---- ...... 

RP_Ci.<: FUNDING: We have furnished the $500,000 rack fl:f.ding to ~) L~ "\/.:: ....... 
:~-~ c;l;vdopment al':d :f"8bi7"lc atiolj- of th C;--LM&SS Ra ck. We l~ave been advi s 'ccl 
b I ?\'.~-;; C th at ~he 2.clditional $85 , 000 w·.; l be made availab le to MSFC during 
tne !nd qua rtc"l- oi FY 67 at ':vhich· t ir.h'': it "\.\,:. 11 als o b~ proy'idcd to R&·])O. V 

c--' 

VISIT TO Mc DONNELL: Four R&DO personnel (two irom P&VE and two 
£1-orn ME ) made a trip to the McDonnell Aircraft Corporation in St. Louis, 
~o c.. rr<lnge for obtaining information (drawings and documents) to begin 

.f"-o .. ication of the Airloc'k Mockup. V" 

!".JEGASUS "C" EXPERIMENTS: Fairchild - Hiller has propos ed to MSFC a 
number of experirnents utilizing the Pegasus "C" Satellite. These experi­

ments reqqi:t:s:"_ps~.e_~,i.Y...~ _~.§XA~?-.p.d as proposed would be a primary mission 
~ .... 

obje cti've, A detailed presentation will be .given by Fairchild-Hiller at 
SFC on September 27. 1966. ~ 

Ed Buckbee
Translation
OWS Orbital Workshop



NOTES 9-26-66 BROWN J) 11('"' 

GENERAL The problem involving X~~ interpretation of govern­
ment safety regulations previously reported on 8- 15- 66 has been resolved. 
The Air Force has advised Rocketdyne that they are in "substantial 
compliance" with the safety regulations. v--' 
F - 1 ENGINE The eroded baffle section from the injector used in the 
QUAL Program has been removed and replaced. _th!..e e tests for a 

__ total ,of 380 se<::.o;>d,s l:tave been accumulated with no apparent effect on 
th'~ new baffle section •. , The original baffle eroded-a:tte'r" 5" tests and 580 
Se-cond'~·. Testing to accumulate a minimum of 5 tests and 600 seconds 
is continuing. V 
C- 1 ENGINE Nozzle-up testing of the C-l Engine was initiated at MSC 
on 9- 2 '1- 66. Tests on both low and high dribble volume injector configu:­
rations will be conducted at continuous altitude (250,000 feet) with NTO 
and 50/50 hydrazine/UDMH propellants. The propellant and hardware 
will be conditioned to twp temperatures (70 OF and 40 OF) whi le varying 
pulse widths from. 012 ' to . 020 seconds and puls e off -time s from O. 050 
to 5.0 seconds within pulse trains, and 3 minute s to 1 hour between 
pulse trains. ApproximaLely ' 3, 000 starts will be accumulated during 
testing (1, 000 at 70 OF and 2, 000 at 40 OF). I/" 
H-l ENGINE During checkout of engine H-7063, vehicle SIB-204, 
leakage past the gas generator control valve LOX bellows was indicated. 
The gas generator wa s removed and returned to Neosho t o dete r mine 
the cause of the leak and corrective action. Evaluat ion of the valve re­
vealed a crack in the weld joint of the bellows to valve housing. The 
valve was repaired, tested, and returned to KSC on Friday, 9-23-66, 
for reinstallation on the e9-gine. No schedule impact is ant icipated. /" 

J -2 ENGINE On Saturday, 9-24- 66, a successful progr ammed duration 
te st (10 sec) was achieved at AEDC. 

On prior test attempts at AEDC the test cell was f ound t o be extremely 
.~~~ .. _r .rJor to .,~l?:,~ .. ~_~st, ,~uch more tTi~;'~;'Y-;;;Yiro'r;~'~~~t.: the'- J:'2' h.~' s. ~"' .... -< 

seen at other test sites . .. This test was conducted with a heated LOX - , .. , ," ""'--_. 

dome pur ge to insure that water wa s evaporated from the injector. A 
.. purge diffuser was added to the dome to better dist ribute the purge 

,gases. !"le,at lamps were added to the thrust chamber, ~2,~~.,twO~QUl:, s._ , 
pre-test to assist in evaporating any moi sture from the cell. A s a res u lt 
of the prior test attempt which had an RGG (probably an iced injector du~ 

t~ exce~si~e .. moistu:t:'e), ~~,;.~.~~~Ll} .. r~~ommen.9iPJ,.f}2~t",>~" Lfj,~!g~!.e.;$t­
~~c ?.!J.>~!!",~.Sh.~~;.,9,_c!;R.~ai!~t~,.t2JJa ~t, " ~.,.P"'':.:;,£~",,g~,~ • .) R }~: ,~~1}.~~ ... ~ ... "<.~ 

~em;~~::ff~~~~o,:?~i~~::~~;-\ 
~ J, r-' . ~, f:J.~ hrA.. ~ J.W.~a..t·.['AM-k,tL 1e,e}':\f I 

;(M.~ r~~.t 4W r,r&"" r-T"-; II . 7 l ~/VHfL "'t~A'l~te IlL4f. Hi./J 
t{. po ~q ~/ra~(~, ~(,4. ~~A. fa k~ Ii;",ii~~ t!U~M~~.AAi.f'-k ,!sJ.~t(£:4 1., 

Ed Buckbee
Translation
BB Please make sure that this recommendation is heeded. Particularly important for MTF and Cape. Santa Susana testing may have given some Rocketdyne people an unwarranted feeling of no problem with regard to humidity. B
[re heating the purge gas to assure removal of all moisture from the injector prior to propellant loading.]



NOTES 9/26/66 CONSTAN 

i/2.C')v~ 

VISIT OF INTERIM COMMUNICATIONS SA TELLITE COMMITTEE 

A g r oup of fifteen international members of the Interim Communications 
Satellite Committee, accompanied by Mr. Richard Colino, Director of 
Intel'national Arrangements for the Communications Satellite Corporation, 
were gi v e n a briefing and tour of the Michaud Assembly Facility on Friday, 

September 23, 1966.V ~ei \ S~ I~ ~ S~/.-.JZ!J3 . 
S-IC-3 

The S-IC-3 Stage departed the Michoud dock at 5:45 a. m. Friday, September 23, 
1966, enroute to MSFC for static testing . . V 

Ed Buckbee
Translation
Good. Sold 'em a Sat. V? B



NOTES 9/26/66 FELLOWS 

9/~,%:s 
..]/tr/r 

1. Nose Cone Research , and Development Plan (RDP): , The first issue 
of the Nose Cone RDP was furnished to 10 on August 16 so 10 and the 

, , ' 

laboratories could proceed as early as possible with a common plan. 
An up-dated RDP, Revision A, for the Nose ' Cone was approved by 
R-DIR and forwarded to IO on September 20 with an estimated R&D 
Opera tions funding r.e.quirement of $355.000 ($12.0.000 less tha.n . the 
Augu~,!_J. 6. , .. ~.$~t'i~,a·t~, ). ... Assum'ing that th~ de"sign requi~ements from 
~MS"t"'do not change drastically, a high confidence level exists in this 
estimate. RDP Revision A does not request outside funding for 
traje c'tory and control requirements nor for 2 O. 1 man-year s of 
support contractor effort. The Saturn IE Systems Contract with 
CCSC covers the trajectory and control work and the support 
contractor costs will be absorbed within the present Saturn IB 
funding level for R&DO., However J in absorbing 20. 1 man-years of 
contractor effo~t for the Nose , Cone, we ,have rea~h.ed the lin:it of wyk 
we can do of thlS nature for Saturn IB wlthout addlhonal fundlng. V 

2. Auxiliary Damper System: The prima ry Damper System for 
attachment to the mobile launcher was officially a s signed to R&DO on 
July 14. ' P&VE "Yas designated by R-DIR as the lead laboratory. Dr. 
Rudolph placed 'an additional mandatory requirement on R&DO on 
September 19 for an auxi.liary ' Damper System t9be attached to the 

" . .........-.--.... _-----., ....... _ •• _~_"., .... " ... __ ,~ .... "._ .,.,~.-........... ~- • • -,,~. ~'", . ..; .... -o.,. ' .... ::.r~-..-....-...... ..... .(f • • ..,.......-n-"""~ 

mobile servi'ce structure. This additional system has been accepted,' 
~'yR&D-Oand"""is-"'''i'i~';;t;;r~g assigned to P&VE as lead laboratory. 

The a,uxiliary system is to be delivered to KSC by January 11. 1967, 
to support the "S - 50 1 flight schedule. Both the primary and 
auxiliary Damp r Systems are being accomplished within the R&DO 
FY-67 Saturn V funding level. ~ 



NOTES 9/26/66 GEISSLER 

CJ;/z.cY12 
1. P egasus C Orbital Lifetime: Previous lifetime predictions for 
Pegasus C (SA-lO) were based 0;; 'a . randomly..t,~~Ji_~K,~_~.~i~..1 i.,'. Research 
Proj e cts Laboratory analysis of the~--sat ellit'~ 'motion shows that the satellite 

is essentially in a flat spin .with the plane of the wings in th..e __ p.~~ital plane 
resulting in a-cie 'c-~;~'s~'d f~o;tai area. Taking this re'vis '~'d orbital attitude 
history into consideration, we have found a resultant increase of 1100 days -- -.-.~. . -_. .'. ' ... .,.. "~ ~ .. , ......... ~ 

-i-q.-the predicted. orbital lifetime. This information was recently presented " 
in a meeting with NASA H~adquarters personnel ,V 

2. NASA/USAF Hypersonic Aircraft Technolo gy: On September 21 and . 
22, the new NASA/USAF Ad Hoc Working Group for Hypersonic Aircraft 
Technology met at Langley Research Center to discus's progress made in 
the ar eas of propulsion, aerodynamics,structures and application studies 
of hype rsonic aircraft for commercial, space and military applications . 
sinc e the 1964/65 report of the USAF Ad Hoc Task Force on Scramjet and 
applications. As a major conclusion of the meeting, which featured 28 
diffe r ent presentations "across the board," it can be said that in the last 
1 1 / 2 y ear s a much better definition of the problem areas has been 

a ccomplished . ~-- In" pa:·~t'ic'ular: (a f The -clos'e r att e~tion dir'~ cted at the 
_~_eriou.s". prol?;lem.~ ",s.o.n.!,l:,~~ ~,~d with LHZ h~ s generated fresh interest in 
cryogenic hydroc ~E.ponS (e.,g. , ~ 1iquid methane); (b) The need for better 

A _ I ... i" -"" '."'". • '''·~''' ... _r'I·''''-' ' ...... ,_' .. ,,'. ". ~~ .'----...... .... -

prediction methods of heat loads in the engine has been 'lntensified; and 
I . .. .. , 

(c) The structural problems (necessitating a strong tendency toward non-
int e grait;~k~"i~' c .~~c·~'Pts) , -~nd the ~~:.S?.~!..R'::9R~~}3LS~ .. ,~. ~.R~rted to y~~-""" '" 
ear lier appear to. .,2.y"~~! _s 9-3:~?~ _ .. ~l;,~,, :!:Y}pr ~_, pr9pul)~iqn.. .:s.~:u:_s,~.4 p'!:.<?}>..~~.~ s _. A 
more detailed trip report will be prepared which will up-'date and widen the 
briefing en Scramjet give n to you earlier this year. V 

3. Pos t Flight Tra j e cter ie s: W e have d e cided to re~~i-E_!?e_, d ~~e_rmination 

of the T + 48 hour post-fli ght trajecteri e~ in-house .fer beth Saturn IB and 
V ·-: -- This de-cisi~n was -~ad~-be~a~se of -th~ Ciiiflc-ult ies ,<?l (1 ) paying guidance 

~...--.-.""- --"'-' .. -... - '" 
data, a required input, done en the required expedited time schedule by 

'-fh~~ontractor, and (2) the resultant il).ter-contracter interface. This will 
...... -.... -.~ .. -~ ~ ..... . ... 

require appreximately 1 1/2 man-month effert fer each vehicle, but will 

.. help to ma~,ntain our cOITI12£.tence. V --.. 
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NOTES 9-26-66 GRAU 

1/2cjfl.Z 'JSIt(r 
1. :-)-J1 PFO(;J<A'1 : v.7a:t (-~r has been found in the S-I1--3 corrmon bulkhead 

, ~ i_nsulation.:~~ .'1'l1eexact cause of this condition is ' TlO-t-- Yct "kna·m ~ 
but :L-t is l)(:~licvcc1 to have lCL91ced throug;J:L six poqr.J-Y i~stalled 
_~..::.§§al plugs .. -on- the -aft facing shee! . Other possibilities being 
examined are, that the water may have leaked throup-..,h9racks in six 

__ J-.,1elcled-. caps on the aft f aping sheet, or it l1By have -been=trapped~' ~ 
beh~ nd the bolting ring during hydrostatic testing of the No . 1 and 
-~To . 2 rings and the common bulkhead sub-ussembly. In thaF'S-II"";l -also 

has seme cr'ackecl v7eld caps en the a ft facine shee't, the lex tank 
of this stage will be examined for the presence of water. V 

2. NASA QUALITY PUBLICATIONS REVISION: Revisions of NASA quality 
publicatTons fJl5C2oo- 2 and20·O.:"3ha.ve been initiated. Laboratory 
representatives are members of a NASA Headquarters Office of 
Reliabili ty and Qua.li i.y Assurance task team established for -this 
purpose . Implementation experience gained by all NASA installation~ 
since these docU1nents were i ssued in Apr·il 1962 and the results of 
the industry (Council of Defense and Space Industries Associations ) 
survey rT1c"l.de of the NASA quality a.ssurance program lilSt year are 
being considered in Jdeveloping the revision. Target date for 
issuance of coordination drafts is April 1967. V 

3. TIW'-l'SISTOR TESTING TECIiNIQUES : For some time it has been recognized 
tEat thernk.--i'l r'Qf;;Is"tc-incelsa good indica-tion of 110:,-.,1' vlell a transistor 
is .l¥-.ilE2J-> This re~IStanceessentraIli' m~~sur~s'-the" effecti';:'~ness ' of" 
the bond bet ... 7een the element (semi-conductor material) and the trans­
istor >c~s~ :"-Heat -generatecf 'in the element must be remo~ecC as fast ---

::::-as' possible to keep the unit fr'om destroying itself. Thermal resist­
ance measurements have not been made on any large scale in the past , 
as the time required by the available methods made such testing 
impractical . _Q1...lr" peceiv.ing analysis organization 110w has a . therma 1_ 
res,istance analyzer_ (F3~ndix Hodel TR-JA) which uses the transistor_~ 
'Junction itself _.a,~_ J:h~, i:~mperature sensing device ., Temper'ature is 
deternuned by !~a.suring the change in fo~vard vo~tage dr.Pp_ yers~s_ 
.tj]De 9.-Cr'os§ · the" jl.!nction. This technique elim:i.nates the time 
consuming use of large heat sinks or thennal baths, and g..J,lows. 
_t:~sting . to . be_ perfo!.'TIled in seconds. . Consequently, all transisto~ 
can be subjected to thermal resistance testing in the future . ~ 

- t<FJ~77 U~ 
~ r;f;..k 

, -, 

'~'J""t~ 

Ed Buckbee
Translation
D.G. Please notify
 - Astrionics
 - All stage and engine contractors
 - KSC
 - NASA Hq.
Seems to be a real quantum jump in testing technique! B
[re transistor testing techniques]



NOTES 9/~6 66 HAEUSSERMANN C? 
. /; 2( JQ ..u !1~--' 

1. GODDARD REQUEST FOR ATM EXP R ~MENT ASSISTANCE: At theJeques t of Goddar_~ _", 
Space Flight Center (GSFC), Principal Inves t igator for one of the '"ATM experiments 
(Mr ./Ni II igan), Astrioni cs has examined in de tai I the...e.ossip.LIJ!Y of MSFC·s providing system, 
design, fabrication, and test support to GSFC Ln the creation of the experiment hardware 
~hrough use of MSFC inhouse and Astrionics single support contractor resources. The work 

.r-:-wouid involve elect,ro,:.rrechal)ical..lo.yout ' and packaging, filter wheef design ~~d fabrication, 
and photographic-~ecording design and development .. , This experiment uti! izes X-ray grazing 
~ptics, for which Mr: Milligan would retain design and procurement responsib'ility. We feel '::' 
~e could~ccessfully 9~~<?r.!1p'-isb .. !his work essentially inhouse ~and have informally advised 

Mr. Mi II igan. His in~tion is to originate a formal GSFC request to MSFC for this support 
at an early date. ~ 

2. HARVARD COLLEGE REQUEST FOR ArM EXPER IMENT ASSiSTANCE: We have received 
a letter from Harvard College requesting certain assistance in support of their experiments. In 

'th'ls '-case, the request is for electro-mechanical assistance not including the scientific portions 
of the experiments, UV spectrometers. We a re closely examining which aspects of the requested 
support could be provided without creating excessive interfaces within the experiments. Of 
particular i. nterest to us are th~drQ.g~ alpha telescope" the E.b..9Jographi;;-ecording devic_e, 
and n1LscelJaneous electronics :->I will keep you informed' on this matter.V ' 

, . .. 
3. MSFC/LANGLEY CMG COORD INAT iON: A full day meeting was held at MSFC 9/23/66 
with representatives of Langley Resea~ch Cen ter to coordinate efforts regarding CMG (control 
moment gyro) development and testing. Highlights of discussion were: 

a . . MSFC will develop CMG fl.i9,ht hardware for ATM., V 
b.~Lan'greiwill con tinue their woun~J~se_arch program for CMG\ in general. The two 

Centers wi II closely coord inate. v 
c. Upon receipt of the Langley CMG from Bendix next month( .Langley wi II commence 

performance testing on a three-shift basis with MSFC participat ion as observers. 
. d. MSFC will procure the yecond Bendix ~CMG ,,(de li very in December or 'January} for 
_extended I ife testing and MSFC des ign improvement . __ This CMG would be transferred to Langley 

in June/July 1967 for their use in the ground research program. V 
-~ e. Langley wi II support to Headquarters the schedu Ie objective of an ATM launch in 

JJ68. V ~ 
f. MSFC and Langley wi II establish regular coordination meetings. V 

4. EXPER iMENT FOR FOLLOW-ON ATM: We have been having discussions with Dr. Hallum 
and Dr. Kupperian, Head of the Astrophysics Branch, Goddard Space Flight Center., relative 
to their modifying the qoddard 38 inch Spectro Photometric telescope (known as GEP, The 
Goddard Experiment Package) to fit as an experiment on the follow-on (Stellar) ATM-D. Dr. 
Kupperian reports that he has discussed the matter with his management and they are quite - ----. 

- in favor of it. He says that there is a letter on the way from Dr. Clau-X (GSFC) to Dr. von Braun 
stating their interest and formally asking for furth,er cooperation. V 



NOTES 9/26/66 HEIMBURG 

F-l i /2. t ,.9@ 

F-l engine SIN 3014 was removed from the West Area F-l Test Stand on 
Sept mb ~ 22. 1~66, and r t~rned to R~ME ~abGratQry (SwIC-1 spare). F-l 
engine SIN 4T2 wa~ installed In the West Area F-l Test Stand and will be 
subjected to a series of tests_to determine engine performance conditions 
that will cause excessive gas generator chamber pressure oscillations 

- C' lbu~. i n9") . ---,.. V 

GSE DELIVERY SCHEDULES 

Completed del ivery of all 501 Arms to KSC this past week. The S-IVS·· 
..---_ ... _ - ....... .I~"'" ~.~ t'II ... "..,.. .......... --...,.,_ ..... "'*".. _~~ .. . T7 "' ____ .. • ~ •. ,.. • '''''f'':::l~- J 

Fon~a r-dArm (No. 7 wi 11 requ ire a mod i ri cat i on kit to change it to the 
modified lanyard system. Before shipping this kit to KSC, we will test 
the 502 Arms . . Meeting at KSC on 9/22/66, to discuss schedule impact 00. 
501 and 502 vehicle checkouts as a result of change was unsuccessful. 

- 10 has scheduled another meeting for Friday, 9/30/66.~ 

GSE TEST SUPPORT 

As you are aware, we have had difficulty with KSC in del ivering the 
swing arms, providing spare pa.rt support, and now, providing test area 
traini.ng/support ·personnel .. Two weeks ago ,we had to commit ourselves to 
~502 Arm del iveries to NASA Headquarters and one of our assumptions was 
r the continued utilization of 26 Boeing-~VO support ,. personnel in order 

to meet the compressed test schedules. Friday, we"were informed that 
LVO did not intend to continue this support beyond 9/30/66, which will 

• have a major, impact ~~..,th.e 50~ _ sche9ule~~ . (Possibly as much as a month) 
We have trle to discuss this subject with Buchanan and Petrone; however, 
they said we should solve our own problem. We have no choice but to go 

. back to NAS~Headquarters and inform them that the ground rules chan~ed 
resulting in a schedule change. The Saturn V Office has been informed 

- of our lqjest snClS... V-- -



NOTES 9-26-66 HOELZER 

'1/l)' C J;0 . 
HYBRID FACILITY: The Simulation Branch is currently involved 
in the checkout and acceptance testing of a large hybrid com­
puting system. Once the system is accepted) a hybr~d demonstra­
tion will be presented to interested personnel. .V 



NOTES 9/26/66 JAMES B /_ 
'7/jC VVJ? 10 ~ 

SATURN I/IB SYSTEMS ENGINEERING CPl i:CONTRACT: Headquarters 
has approved our recommended prenegotiation position for the Chrysler 
systems engineering contract. Plans are now being made to start negoti­
ations with Chrysler sometime this week. V · . 

APPROVAL OF S-IVB STh-GE WORKSHOP CHANGES FOR SA-2l0 THRU 
SA- 212: As you know,VWe are now required to send all_Saturn vehicle 
config\,lra.ti;~c'ha.ngG8. :t0l" other than mainstream. Apollo missions, to th~ 

Headquarters Level. I Configuration Control Boards (CCB! s) for approval. _ 
We have 'ju"~'t r 'eceived approval on the first such changes submitted which 
included attaching the fittings and adding the dynather,m coating (after 
testing proves it is satisfactory) in the LHZ tank for SA-ZIO thru SA-2l2. _. 

"--These changes are for maintaining flexibility to convert any of these stages 
into a workshop. After approval by General Phillips! Level I CCB, th~~~ 
change s were submitted through Dr. Mueller to Dr. Seamans for final . 

~-. 

approval. If al!j~~~~~~.~.g~~,j.?! .,¥.~,. r;:~.~~ .. ~,~t;.s ~~c::~i?ili~y .. ryt~u..st.~go ... t9." 
Dr • __ ~§~.a~~lls: . l~.ye~.f~,!_, .. app;r.oval , .. ,Y(.~ .. Y.v'ill .pe~q.~ t9, c:t .?-~ ~p.e ~() ,two m(;:mfh.~ .. 
to our config~ .. rat.i,9n ~.hange..." plan:t:li.pg ".~chedules7 and do everything pos sible 
withi'~; th~" laboratories and contractors plants to expedite initiation of 
change requests as soon as suc .. changes can be foreseen. 

SYSTEMS ENGINEERING EFFOR FOR SAA ALTERNATE MISSIONS: We 
have prepared and forwarded to thf AAP office a memorandum setting forth 
the areas of systems engineering/ork which should be started immediately 
for AAP missions for 209 thru 21. If we are to be in a position where we 
can accept mission changes with tninimum implementation time, we should 

'::start these CCSD systems engin,lering efforts in the very near future for 
SA-Z09. Our anticipated fundiJ.,g requirements for systems engineering 
for these SAA alternate missions were included for FY 1967 thru 1969 and 
amounts to approximately $l. f M in FY 1967 . .. To get started in this eifort, 
:!!Ie_ must obtain money from the MP office who, in turn, must get it frorrl 
,Headquarte~s. V / / ,-- --- ... . .. u' 

Ed Buckbee
Translation
LBJ I'm afraid that in the strange twilight world of AAP, even Webb couldn't change this procedure at this time. B

Ed Buckbee
Translation
Are you in touch with Davy Jones' office on this? B 



NOTES 9/26/66 JOHNSON 

Negative report. 
~/~~ 



NOTES 9-26~-:-96, KUERS 
9/~~%J 

Tank Configuration Development: One area of strength and special 
competence of our Marshall Center has always been our knowledge, j r 
experience, and capability in the engineering I manufacture, and , ___ '-'J ,Jr, 
testing of structures- for space vehicles. This is reflected in the skill 
'mix in several laboratories. )t it is the intenti~~_ ~_I29 pla..2'2..to maintain ~1 , I., I 
this capability and competency here for future projects, then it is , IT I S A 

necessary to utilize these engineers and technicians in order to keep_ ~ 
our experience up-to-date and our personnel in practice.V'This j..s the 
purpose of the joint P&VE/ME structural development program.VThis ' 
work should nOrne-looked at as "nice-to-have" or "pet projects" /' 
which could be eliminated in order to save funds and manpower. V It 
is vital to us not to destroy a team and a competency that is still 
existing here .7rhOugh these structural development projects have 
a very low priority in our programs I we are now nearing the final 
assembly stat'us for the toroidal and" the semi-toroidal experime~tal 

-tanks. )/' - -
- The latter configuration features a ,substantial length reductioI1 

of stages, which can be achieved by the novel bulkhead shape in 
--- combinatio~ with a center ' support pipe resting on the thrust structure. 

Separate tanks of semi-toroidal configuration will equal the common 
Ciome version even with still some reduction in length and'-weighL ~­

"-Furthermore I insulation for long durat'ion cryogenic storag~ can-be more 
r 

readily achieved with a separate tank arrangement. V 
. The ~anufacturing requiremen~s are .Q9mparable Jo normal cylindrical 
tanks and iar below common dome type ~tructure~. ~ , 

Advanced manufacturing processes and new type high strength 
aluminum alloys 7039 and 7106 are used. The's'e materials have a natural 

~ aging property at room temperatu.re. Consequently, high tensile strength' 
. is regained in the welded areas aft~r about two months. Numerous tests 

of weld samples have proven that t11e weld efficiency increases to more 
than 80 percent. , These alloys have been m~,?nwhile used in the production 
~of armored vehicles and cryogenic storage tanks. V-

The final close-out welds will be made within the next four weeks. 
Until then , the structural arrangement and slosh baffle ocatioDs can Qg 
----~-, .. - .... -~...-- .......... --...... - ~--- --- .... _---
seen best in Building 4705 • ..-.. ........ _ .. ~. --.._ .~ __ ~,:no. __ 

The se~1-toroidal tank will be completed first and undergo structural 
load and slosh testing; furthermore I the propellant flow pattern and 
reSiduals will be determined. V 

Ed Buckbee
Translation
W.K. It is! B

Ed Buckbee
Translation
W.K. Arrange a visit thru Bonnie, please. B



NOTES 9-26-66 LUCAS iIJ-c 9(,J 13 I _ 
attention are: c/~ 1. AS-209 ORBITAL WORKSHOP - Major areas receiving primary 

Passivation of stage, e.g., propellant residuals and impulse studies, sequence 
f and methods of tank venting, d !sign of hardwa~e required, identification of 

systems requiring passivation, time lines; Activation of stage, e.g., ~~~m~.~ 
---- ~~trol 5tudi.~s. and internal tank configuration optimization, selection of equip-
P/~ ment, surface coatings, ~~c_~e ori~!_a,t_i2E'. d~.£~!mj..n~~~2.!L.9.,LJ.eak, .r_ate~ . ..l 
~t selection of methods and design of hardware for plugging vents and leaks, design 
L~ of quick disconnect manhole cover, design of mobility aids, ~ayouts for padding 
~~~~ of sharp corners and hazardous equipment, meteoroid protection design studies, 
M' I, uman engineering and astronaut time lines, flame retardation material eval-
J(~~ uation (A ~e_e!_ing ~as held ,,9-22-66 with Dr. Harris of ~SC relative to the co~.: 
r I I' patibility of the n-65 coating ""ith the astronaut habitability. Dr. Harris 
~"'t{/'" !;, s-eenlE:id both pleased and impressed with the work to date. Dr. Harris I only 
~r V /~ unanswered ' concern was the' effect of extended exposures of the coating in an 

, I I oxygen environment.. We will provide these additional data to him. This is . the 
I~F~r /tIle.(. ~nl'y item which he require~ore recommend,ing application of the D-65 c~atiIlg 
~-~i~ 0 the orbital workshop~~~periment integration and time lines, e.g., devel-
~~ _ pment of overall workshop mission time lines and activities, development of 
~~( nvironmental requirements for experiments for the 3 phases of (a) integration 

A1~ into the airlock for transportation into orbit, (b) transportation from the ' 
Soa.a eM. , air lock into the workshop, (c) , integr..a1..i0!L. ~~~, __ ~_he .. w.o~...shop ,for _ ~xperimen.t 
~kr- activity; Identification of p.lectrical, mechanical, hum~n.and functional inter­
~~i~ face's; Ins'tallation design 'o f - h'abitability' and workshop hardware (cabling, 

e1c" ~cffhg~ ' lights, }'lork-aids, etc.) j Activities in performance trade off, "Era­
':fe-c'to'ries, orbit.al mechanics, mock-ups, overall time lines, etc.; Development 

~ of the R&DO, program-dev~\opment:plan -(including schedule, manpower, and funding 
requ~' em~nts); Desi~n c ~f" ·U6th l~nar floor ~ development of criteria . for ,cr,ew _ _ 
quar_~1s .design_(to ,be designed, .developed, and possibly manufactured in house)" 

.B.L. ·PI',,1.'(, (~ /J/Q..Ce. 'l.. s~rI- fT:-f~ rl- i kf() QI'I",,,,t-J/lIr I'<.-)(/-- NH!;) O~ ~o'v/ 0'11 fkSf , rrl'ri'f,'(!$ J CJ.q/,<!("{./I~t'L 
2. NAS..r-:-USAF H1GH PERFORMANCE ADVANCED ENGINE PROGRAM --:~ r.-fbu~ti~"/I~ M ~C. 
of the High Performance Cryogenic Engine Sub-panel of the AACB (Aeronautics J~~/~\ 
and Astronautics Coordinating Board) met on 9-16-66 in Washington. The joint v ~~d­
RFP to industry is in preparation by NASA-MSFC and USAF-RPL and is expected t w~~ 
be ready in November. This RFP will call for the Phase II part of the join I ~;~~~r.«) 
NASA-USAF program which will provide. for the build-up of breadboard demon- I\dfr~'tll "'" 

• .Ji> ift<".c z. . '" '''''':;' strator eng~ne s. Both the aeroaynam1c.as well as the h1gh pressure bell ~ ~k;~ 

concept are expected to be funded with the USAF and MSFC each taking the p.. 
responsibility for one. V-- :) 
3. PEGASUS COUPON RETRIEVAL PROJECT - A layout (SK10-7292) shOWing a proposed 
location in the Command/Service Module for the tools and equipment packages 
required for the Pegasus Coupon Retrieval Project (SA-210) was prepared for 

~ - _'-. - ...... ..-.... '\..--r-_ .;.",- .• ,_....-.... .~_ .... __ • .- - --...-...._1 ..... 
use by the working group for this project which is under the chairmanship of 
Jim Belew· V · tI~ afi~\l J ~ c=.Vf7 {~wolv~tL 2. ~ 

"""--~ "_ J 

4. HAZARDOUS GAS DETECTORS FOR SATURN IB - The hazardous gas detectors which 
were designed by this laboratory for use at the Saturn IB launch complexes have 
been built and installed on schedule. ~ 

5. S-I1 LEAK DETECTION SYSTEM - A serious problem appears to be materializing 
at KSC regarding C7-55 leak detector purge gas venting. The present facility 
~~pin.~.?~stem which carries the S -.II stage insulation purge gases from the 

-55 to tbe burn pond was found to have a back pressure ,which ranged as high 
as 50 ~psig under an overall facility venting load. Since the gas chromato-
graph leak detection inlet system operates with a positive pressure, _exce,ss5ye _ 
~ent system back pressure could render the~ak detection equipment inopera~i~e. __ ) 
KSC and NAA are presently investigating.~ 

Ed Buckbee
Translation
B.L. Please keep Ludie Richard apprised of this work. It's of vital importance for ATM configuration selection tether modes. B

Ed Buckbee
Translation
B.L. Please place a short report into one of your next NOTES on how these specifics, cooperation with MSC is shaping up and where [if at all] I can help grease the skids. B

Ed Buckbee
Translation
How about this EVA involved? B



NOTES 9/26/66 MAUS 

9/~y¢S · 

Negative Report 



NOTES 9/26/66 RICHARD 

r;/~(JZ 
No submission this week. 



NOTES 9/26/66 RUDOLPH 

'l/~(~ 
1 . S-II-I Stage Status: . 

G. Mechanical Fasteners in LH2 feed line duct~outlets complete. Installation 
of aluminum foil seals in . progress. LH2 tank closeout forecast for 
Tuesday I 27 September 66. V-' 

~ Tanking test scheduled far Friday, 7 October 66 • ...--- ? e ~ " 
• !.ITst Jirin~ t~st scheduled .foz:.su~gay, .. ~ _;~tabe," ~_?, V ..../ ~' 

/ 
@ On dock K8..9_$..9heduled focTh~rsgaY/~17 N.ov.~l1}beL66 .. V 

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

2. SA-SOOF Vehicle Status: 

~ S- IC- F Stage manu~,!:,9~,.!?2.dl[lg,,"Q,Qrnp.let~~L9~~ .~~~~.~,?~.yJ .f.~ Sep~.~~b.~~ ~.~ '.", V 
~~Jt.\t,a.",:_~~,:....4J'~.I""""" 

~ ~~:_~,:~g~,. manual LOX and tH2 loading complete~ . on F<~~.~~~~~ u2~ ,~e.~~~~:~~,~~.~V 
• • '. " ••• " H • .1,", .............. f"t.C... ................ , . \ . , 

G S-IVB~~.!~~~" ~,~~ual !",oa.~~~,~ ,sc~eduled for Tuesday I 27 September 66 ~ V 
•• 0,., •• """'-'........... ". 'C', ... , .. ,.\-,.'~....... .......ut .. \(,( ..... ~,f' ..... ,.,.-''''''1:\_'t''o~ .. ,f; ... ·VI . .......... ~.~-"... 

Ed Buckbee
Translation
Really??? B
[re note that S-II-1 tanking test scheduled for 10-7-66 and First firing test scheduled for 10-9-66]



Negative repo~t . . 

NOT~S 9/26/66 SPEER ~ 
9'/:1 ~!pj. .J.) 1If.r 



NOTES 9 -2.6-66 t?tuhlinger 

Negative Report. 1~rp2 · 



I 

NOTES 9-26-66 WILLIAMS :J3 
~ /.2. ~ 972 /tJ(.r-

1. Space Station Committee: The Gray part of the Space Station Committee met in 
Houston on Thursday, 9/22/66, for a final review prior to the.Byam&ns~:w..eeting '~ 

~chedule<:U<?r,9/29/..6b. ~!J?Jan to give the 20-minute_MSFC present~tion and I und~r-
__ stand that yO}l (Dr. von Braun) and Mr. Weidner will be present ~ will cover the 

experiment requirements, mission mod~equirements/layout, and the S-IVB 
Workshop evolution to a space stationV"' 

The Houston meeting was fairly good. The MSFC people (ASO and La~oratory) 
have continued to do an outstanding job and received praise from Gray and_the Donlan 

=s~de of the Committee. J01> .. 9):!.f.1...,~- 9qlJ!:..Y~Y,J!H!.e.j~,E a.t~~~.s.t ,, §,l?-2~wed yeJ;}~_lit!l~L_ ....... 
. ,exc~a.!..~~.7.. ~es~rtL!? .... keep Jxom ~~i,!l~_~..n¥.!g.ill-k that wou~~ re~~~~_a ~~ ... 
'yers.i?n_ .~~~.~.?~~~~?p. I persona, lly feel tha, t ~..!!~~o? c,~:.n",~~~ \~' 
the Workshop growth (evolution) into a real job for MSFC. V .r:: 
.... ~ ....... rn _ • • "':~.""f"'!"""" ....... .. ""'on. ;I""",~ . .... ...... ,rl'.;· 'r:,,"·,:-~'1.r ", •• _M",!", ' _!:" '· ..... . ~.'~~1.1~~' ~ ~ .... ""i"~' ... ~',,~ Y 

2. Space Science Board: The SSB (including Dr. Seamans) was given the Manne (NrtS1?t.s 
Planetary Prog~am story (results of the Planetary JAG) and ~:.~eral comments C 1~ p 
~mans made may be of interest: __ , -' ~ttlt p . 

a. He made it very c~~r tha~_ the Planetary JAG .report/ story is not a NASA I~~-l.~ 
~i_ti9lL=--'--------'-- - -- -- . ..----- ."- . k,4f ()J 

b . ..,.....A ne~J~~ASA goal is needed. Vehl f 1M ",cit 
c. ....!.h: type of program outlined by t1!:e P.!~:net(i!.y.Jb.-q.ls Ha most log'ica,l J ~ '-I {.lsI w.~ 

_.~.an<!i9Cl,te'for the "next National objectiye...: '.: CChVi ttt.A..~ 
d. He discussed the situation--~~~c~ st~t19P._£~ulc:l be an ele.I?~nt 0 .sn'; 

) lan.eta:ry. program. (A.1' 1((U, skJ;~·" 

...L'd 3. Project ABLE: After the midterm Project ABLE reviews, October 4-7, 1966, a 
W111 ~ I I.E! day r eview with Oll,r five c.:~~t~~ctors will be,conducted in Washington, D. C., on 
r1/,)b~ October 111 1~Q.6...:-, 1~is will b, e an Executive Summary primarily for a DOD audien~ 
C. () "~~. C ' ,-in Dr ~ . Muell,er I s ManagemeI1t ,,9 ,onference room. , Discussions are underway amo 

-B 

i~ MSF, USAF, and DD R&E re: a possible one-hour Executive Summary ~ tion 

l
to top DOD officials, including the Assis tant Secretary o~ce, Director of 
DD R&E, and the Provost Committee Dr~ans would possibly attend. It is 
anticipated that,..yoU'"'OI""Df-:- Rees'---ght-;7int' t~ '~ttend thI s discussion. ;-
.. "_.,- ' ~ ..-:'I ' If:- ~/_~$AlJJ.() I .J!, r--~ 
~ . . \. .~. -",r, --I~ __ ___ "=:. ~_ -:0 

4y Voyager-Saturn V: ASO and Saturn V representatives attended a Voyager Quarterly 
eview at JPL on September 16. A JPL-OSSA meeting had been held earlier (September 

14) and apparently resulted in agree~ent on a pr:ogr~rp. plan to propose to Dr. Seamans 
~rpund O~tober 1., Mr. cartwrig ht participated in the September 14 meeting. ::tJ.~_ -

.... \Yould j i,ke ,a chance to discuss the program st~tus with yo,u (including C. Chambers of 
I -V) prior to the Senior Council meeting at end of September. v" 
,""'-_~_"<"' ___ "" _~ .... _--.. .... _,..:. ___ ~~. - _._ ~ ... _"'-"""'" .II 

~ . 

----------------------------~ 

Ed Buckbee
Translation
I agree. B
[NASA's lack of funds may indeed help us very much in using converted S-IVB's as space station.] B

Ed Buckbee
Translation
Frank W. Bill Taylor gave us a rundown on the latest Titan II/MOL vs Sat IB/AAP cost exercises. I think NASA could really make far more political hay out of the Sat IB's S-IVB stage having the unique advantage of being convertible into a low-cost, temp.-insulated, non-fuel contaminated space station which is far larger and offers much greater potential than MOL. Suggest you hold a strategy meeting with Gray and Taylor. B.

Ed Buckbee
Translation
I will be out of country. B

Ed Buckbee
Translation
If possible! B
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