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FOREWORD 

This Annual Progress Report has been prepared by 
The Boeing Company to fulilll the requirement under 
ArUcl.e XXX. Pnrngraph A Md C, ModU'lcatlon 100 
or Contract NASS-5608 ru; amended by NASA letwr 
I-MICH-CB, dated May 19, 1905, B. II. Aldrldgt• Lo 
E. S. Olason. Subject: Change of NASS-5608 to ln
corporate Quarterly Technical Progress lnt.o the An
nual Progress Report.

This document reports progreaa made by The 
Boeing Coml)IU\y on the Saturn S-lC prog1·am Co1· 
lht' rt9Cal ye.ar 11105 (July 3. lDM through July l, 
1965) pertaining t.o Schedule l Contract NAS8-560S. 
Thls report 1s the oansolida.Uon oJ. D5-ll994, "Quar
r.erly Tecbnlcal Progress Report," for the fourth 
fiscal quarter and the FY 1985 Annual Pr�ress Re
pol't, llnd places special empbaaJs on ac-Uvltles of 
the fourth fiscal quarter. 

Progress ba.s been reported by contract part In ac
cordance with NASA/MSFC instructl.ons. In cases 
where activity progress encompassed more thnn one 

Vll 

contract part, It. was reported under the contract part 
considered LO have Lbe major role. 

The rcpurt ls urranged by Ule contract numerical 
tlesigno.tion w,d lndudcs Ule followtng subJeots: 

Stage und GSE design and logistics support. 
Hd1!1bility. 
Facilities nctivation at Michoud and Huntsville. 
Asccmbly nnd manufacturing effort. 
Quality Assu1·ancc Progra..m development and lmple

m11ntJ.1.lon. 
Developmental, qualification and reliability testing-

pl�g and staLUB. 
Ground test and static firing participation. 
Tt!cbnlcnl nsslstnnce rendered by The Boeing Company. 
Launch Opt:raUons support and Ua.tson effort. 
Manufacturing support rendered to NAS,VMSFC. 
D iscussion or program administrative effort necessary 

in the performance of contra.ct. 
S-IC systems mission support, with emphasis upon the 

conduct of the structural teat program. 
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Progress in the Saturn V/S-IC Program du.ring Uacal year Hl65 was higllllghl<.ld by tbc 
transit10ll from initial implenu,ntation for hardware production to actual fabrication of 
full scale S-IC boosters. The most impressive adv:incemcnt \\as the coroplellon of I.be 
8-IC-T booster for engine £iring tests. 

The first aillgle-engine firing occurred April 9, 196.;, io lbc S IC l.>oosk'r test st.'\ruJ ut 
MSFC. The first flve-eogine test (iring took place one week later, oo A pl'il 16. I )66, 
This firing was nearly two months shead of the target set in Plan vm, the <'urrent s-rc
schedule. The success o! these and subsequeot mnnual Jlrlng., was made posslble by Ille 
concerted and cooperative efforts of all S-1C Program parUripants. l'luns lor automatic 
test firings have been advanced ftoru December to September. 1965. us a result of 
these aucceaaes. 

The S-IC-D dynamic test stage was the flrsl booster lo be str-ucturally asscmhled lu I.he 
Vertical Assembly Building at Mtcboud. Its compleUou ina.rked the passing or an irn
porta.nt milestone at the Michoud Assembly Pa't'ility. Currently, tbe S-lC-0 Is under
going Hnal 1IlstallaUon of equipment ID the tactory before• t,e111h barged to M:-F'C tor 
dynamic tesUng. The ease with which the booster was removed from tho Vt>rUcnl Assembly 
Tower, placed horizontally oo the transporter, and moved to the factory is n result of lhe 
personnel training and equipmen_t checkout. performed with the 5-JC SUt!?e Weighl Simul:itor. 

B<>Oster alld GSE basic designs arc complete. On schedule release- ol ellja.rin,wring drawings 
and documentation reflect.a a recovery from a behind schedule conwtlon at Lhc star·t. of lhc 
year. This was m.ade possible by lmprovcmenls Ln the docUJnt.-nt n•lease system, and un
largemPnt of reproducUon Caci.LIU.es. 

The early delivery to the MSFC Quality and Reliability Assurance Laboratory ot an S-IC 
Teat and Checkout Station on June 21, 1965, 1U1sures li.ruely support to the S-IC-1 boost.er, 
which is scheduled for start oi checkout on September 27, IY65. Com pleb.on of the 
Quaillication Program has been advanced from July, 1966 to December, 1966, and I.be 
Reliability Test Program J.e now planned for completion tn consonance witb static tiring 
tests oC S-IC-3 at MSFC in Septeniber, 1966. 

Throughout the fiscal year, actions have been laken Lo implement. NPC 500-1, "Apollo 
Configuration Management Manual." The Configuration Control Board was activat.ed in 
March, 1965, and Is chaired by the S-IC Program Executive. A Coufi�atlon ?.:nnagemont. 
I.nformaUon Center bas been established Cor management visibility of change status, pro
gram Impact, and trends. 

The outlook toward the ne"'t Ciscnl yenr looks promising even though established go:tls ure 
obV1ously ambJtlous. Judging by past successes. lL fs fully expected I.hat t.llese go:tls wUI 
be achieved. 

TRt BOEING COMPANY iJ°e_� DMsl
� 

a.--, 

1�c.•o�� 
S-Ic Progra;;; Exe\iJtive 
Launch Sy stems Branch
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STAGE DESIGN 

DOCUMENTATION 
The release of basic doeurnentatlon accelerated during 
th.e last halt of FY 1965 and overcame the beh1nd sche
dule coru:l1t1on that existed at mid-year. The comple
tion of the last electrical and instrumentation drawings, 
completed the basic design releases for the S-IC-D, 
-F, and -1 through -10 in the fourth quarter (Figure
I-1), The baste release of structures and propulsion
mechanical documentation was virtually completed by
year-end FY 1964 and almost au of the FY 1965 releases
were electrical and Jrultrumentation. Over 80 percent
ot the total electrical and instrwnentation documentation
for a ll vehicles other than the S-IC-T was released dw-
lng the past year, following establishment of lnstru-

mentation requirements dwi.ug lbe third quarter of FY 
1964. There ha.ve been continuing changes in instru
mentation requirements; however, such changes are 
being handled by change action muio rather than basic 
documentation. The basic release history by major 
program element f01· the first flight st.age (S-lC-1) iii 
shown in Figure 1-2. 

Release of Change AcUon Memo (CAM) docmnentation 
continued in the fourth qusrt�r at about the same rate 
as in the third quarter (Figure 1-3). Documentation 
release was completed on the 35 CAM's listed in Fig
ure 1-5. Thirty-thi-ee new CAM's were initiated 
(approved by Engineering management for presenta
tion to the S-lC Change Board) during the Cow·lh fis-

ENGINEERING BASIC RELEASE SCHEDULE--STAGE 
ALL EFFECTIVITIES 
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cal quarter. All changes either Initiated or commit
ted during the quarter, with their commitment data, 
documentation completion schedule, and vehicle ef
fectivity, are listed in Figure I-4. 

A series of Joint MSFC/Boeing meetings was held 
during the year to survey outstanding CAM's against 
S-IC-T, S-IC-1 and S-IC-2 as each vehicle neared a
critical phase of completion. Each cllange was re
viewed by management teams to evaluate real need
based on test mission-and to develop rnin1rnwn im
pact schedules. The detail procedures for processing
and committing changes were streamlined during the
year to further minimize the impact on critical test
missions. At present, some urgent changes (particu
larly stage/F-1 engine interface changes) are being

S-IC-1 BASIC RELEASE

BY MAJOR PROGRAM ELEMENT 
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incorporated as liaison field installations, with Class I 
as-built CAM documentation scheduled for release later. 

Implementation of the automated Engineering Release 
Documentation Syst.em, defined by D5-11979, "Re
quired Engineering Release Documentation," was be
gun in June, 1964. 1n mid-October, as implementa
tion of the basic system neared completion, several 
major problems were discovered. These resulted 
from inadequate computer inputs, deficient program
ming, unsatisfactory computer tapes, and faulty data 
transmission. Resolution of these problems was ac
complished, and system implementation was completed 
in early January, 1965. At that time, there was a 
substantial backlog of requests for the computer
produced drawing-generation-breakdowns. These are 
some of the important outputs of the system. By pro-

1911 
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gra.mming to provide only needed parts, rather than 
complete breakdowns, the backlog was eliminated. 

Several additional program development& and system 
improvements were made to provide vehicle com-

parison reports, impr-wed p&rtll-to-specification 
cross-reference Usts, and addition ci qualifioation 
status information in the Engineering Master Part.II 
Llat to supplement D5-12741, ''Qualification status 
Lie\." System studies and programm111g are presently 
underway to cover submittal of S-IC data to the Sat-

urn V Data Bank Center ln Huntsville. Work has also 
started OD converting existing computer programs 

from ARGUS to COBOL programmillg language, as 
directed by NASA/MSFC. 

DESCRIPTION OF S-IC STAGE CAM'S INITIATED 
AND/OR COMMITTED DURING FOURTH FISCAL 
QUARTER 

CAM 307-Reques-ted by MSFC Teclmical Directive 
246 and Modification 179 to Contract N ASS-5608. 
This change revises the S-IC stage electrica! system 
to provide an emergency detection and llight combus
tion monitor system to detect stage malfunctions. 

CA�28-Requested by The Boeing Company to cor
rect technical deficiencies ln telemetry transmitters 
and power amplifiers. 

CAM 337-Request.ed by Modification 239 to Contract 
NASS-5608, This change requires redesign of the 
S-lC stage TV antennas and tht? antenna checkout hat.

CAM ENGINEERING RELEASE SCHEDULE - ST AGE 
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S-IC ST AGE CAM'S INITIATED

JR COMMITTED DURING 4TH QUARTER FY '65 

CAM 

NO. 

307 

309 

315 

328 • 

330 

331 

332 

333 

335 

337 

3,0 

3,2 

3,3 

3" 

3,5 

3'6 • 
·,1

.,,9 • 

350 

351 

352 
JS( 

357 

359 

360 
361 

362 

363 

36' 

365 • 

367 

368 

369 

370 

371 

37' 

375 
Jn 

379 

DATE 

COMMITTED 

PRIORITY BY CHANGE BO. 

B 

B 

B 

B 

C 

C 

B 

8 

8 

B 

B 

8 

B 

A 

B 

4 

8 
8 

C 

8 

B 
8 

8 

C 

B 

B 

8 

B 

8 

8 

8 

B 

B 

8 

B 

A 

B 

B 

B 

5-10-65

,-12-65 

,-27-65 

5-17-65

5-17-65 

5-17-65

5-17-65 

4-19-65 

5-25-65 

5-17-65

5-17-65

S�-65 

5-14-65

5-1,-65 

S-18-6S

S-24-65
5-18-65

6-18-65 

6-12-65 
6-9-65 

6-9-65

5-17-65

S-17-65 

5-17-65 

6-9-65

6-7-65

6-9-65

7-1-65 

6-23-65 

6-30-65

6-30-65 

6-18-6S 

• DESIGMA TES COMPLETION 
FIGURE 1--1 

DOCUMENTATION 

COMPLETION 

SCHEDULE 

I0-28-65 

6-2-65

5-17-65

7-15-65

9-1'-65

9-14-65 

10-12-65

3-14-66

S-1,-6S 

12-1S-65 

10-22-65

8-9-65

5-26-65 

7-22-65 

6-4-65

3-14-66

7-6-65 

9-1-4-65 

8-12-65 

7-6-65 

9-2-65

12-8-65

12-7-65

8-3-65 

6-18-65 

3-14-66 

9-24-6S

7-16-65 

8-11-65 

7-29-65

EFFECTIVITY 

, 

STAGE GSE MSE 

D, F, 1-10 

D, F, 1-10 

F, 1-6 

1-10 

T, 1-6

T, 1-6

1-6 
T, -1

D 

O,F,1-10

D,F,1-10 

1-10

1-10 

1-10 

D,F,1-10 

T,O,F, 1-10

2-10 

D, F, 1-10

6-10 

2-10 

1-10 
3-10 

D, F, 1-10

1-10 

,_,o 

T, 1-6

T, 1-6 

-1 

2-10 

F. 1-10 

T, 1-10 

F, 1-4 

1-10

T,D.F, l-10

D. f, 1-10

T, 1-10

D,F,S,1-10 

T, D. F, 1-10 

'-6 

R-QUAL, R-TEST, 
MTO, MAB, MICH
R-QUA L, R-TEST,
MTO, MICH 

R-QU4L, R-TEST,
MTO, MIO.

R-QUAL. R-TEST, 
MTO, MICH

R-QUAL, R-TEST, 
MTO, MICH 

MICH 

MTO, MICH 

R-TEST, R-QUAL,
MTO, MICH
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STAGE 

CAM'S COMPLETED DURING 4th QUARTER FY '65 

C� NO TITLE 

138 CHANGE TO TITANIUM FASTENERS 

207 MODIFICATION OF IHTERTANK RING FRAMES AND SKIN PANE LS 

238 DELETE LOX SUCTION DUCT INSULATION AHO COHDITIOf,IIHG BUBBLING SYSTEM 

239 ADO REMOTE DIGITAL sue.HUL TIPLEXER ASSEMBLY TO STAGE PCM TELEMETRY SYSTEM 

2'C2 REVISE FUEL AMO LOX PREVALVES 

2"7 RELOCATE FUeL TAMK VENT VALVE CONTROL SOLENOID 

271 MODIFY PANEL CUTOUTS TO PROVIDE CLEARANCE FOR PLUMBING INSULATION (l"LIGHT CONFICUR.ATIOH) 

274 MODIFY SHIELD AND SUPPORT STRUCTURE 

2n ELIMINATE WELDMEMT OF FITTINGS TO GORES IN UPPER AMO LOWER HEAOS OF FUEL AHO OXIDIZER TANKS 
--- -----

'l78 ADD AERODYNAMIC SEALING TO ELECTRICAL AMO PRBSURE TUNNEL!, 

279 DELETE JOINT LEAKAGE MEASUREMENT 

282 ADO TEMPORARY 11-lSTALLATIOH OF SEPARATION EBW UNITS AHO PULSE SENSORS 
------------------

28' RELOCATE FUEL DENSITY MEASUREMEi,IT RESISTANCE THERMOMETER TRANSDUCERS 

285 ADO INSTRUMENT A TIOM FO� THRUST STRUCTURE !.TRAll'I MEA.SUREMEH TS 
------

286 ADO SUPPORTS FOR ELECTRICAL A.HO OTHER MISCELLANEOUS EQUIPMENT OH THRUST STltUCTURE 

288 INCREASE LIQUID LEVEL SYSTEM OUTPUT VOLTAGE AND PROVIDE ADDITIONAL LIQUID LEVEL IHFORMA TIOH 
VIA HARDWIRE 

289 INCORPORATE FAIRING HEAT SHIELD SUPPORT STRUCTURE 
----- -- --

292 REDESIGN RATE GYRO ENVIRONMENTAL COVER 
------------------------------

29' MODIFY TELEMETRY CHANNEL ASSIGMME,-iT AHO LOX 1.,-io FUEL PREVALVE MEASUREMENTS 

295 MOOIFY STATIC FUEL PRESSURIZATION DUCT SUPPORT FLANGE 

298 MODIFY S-IC S STAGE TO 1,.,CLUDE RECENT DESIGN DEVELOPMENT 
---

30,4 ADD FUEL DENSITY MEASUREMENTS TO IP&C LIST A.MO P ROVIDE NECESSARY GSE 

-------

------ -- -- - -- -- - -- -- -- -------------

305 MODIFY FLUID POWER DUCTING IHSULA TIOH AMO THRUST VECTOR CONTROL ENGINE INSULATION INTERFACES 
--------

306 ADO INSTALLATION PROVISIONS FOR CABLING AND IHSTRUMEHTA.TIOH 

308 MODIFY PROVISION FOR HELIUM AHO HITROCEH BOTTLE PRESSURE SWITCHES 

3\3 REVISE ELECTRICAL WIRING TO AGREE WllH MSFC 11-lTERFACE OOCUMHITATION 

315 MODIFY SINGLE-SIDE BAND ANO Rf ASSEM5L Y 
------------

3\6 MODIFY EQlJlPNENT SUPPORT BRACKETS TO MATCH F-1 ENGINE 
------------------------

325 MODIFY THRUST STRUCTURE TO ACCOMMODATE SLOW RELEASE MECHANISM 

328 REVISE TELEMETRY TRANS"41TTER AHO PO.,-ER AMPLIFIER 

339 REVISE ELECTRICAL CABLE DISCOHl'IECTORS ,U THE UNIT 115-116 INTERFACE 

3,3 ADD OPTICAL TARGETS TO EHGIHE FAIRING 

3A6 REVISE COLO HELIUMMANIFOLD MATERIAL FROM STEEL TO ICONEL 
--- -

3'9 PROVIDE SUPPORTS FOR RETROROCKET CABLING 

365 MODIFY THE GOX LEAKMETER ASSEMBLY 

FIGURE 1-5 
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CAM 340-Requcsted by MSFC letter·. This chanl{e 

addB beaters I.O LOX 1'1U-and--dra1n valves to ensure 
valve oper3tion at cryogenic temperatures. 

CAM 342-Rcquested by :'\1SF( lt>ller. This change 
n«xiilies lnsulntlon and cabling lo accommodate a new 
engine actuator configur:iuon. 

CAM 343-nequest.ec.l by Modi flcallon 242 to contract 
NASS-5608. Thls change adds painletl targets on the 
fairing for optical vtewlng or vehicle- Orst motion al 
Uftof-f. 

C' AM :l<t-4-Rt!QUCSled b,\' Thi! Roeing Company LO re
design the flexible heat shield curtain to withstand 
aerodynamic loads. 

CAM MS-Requested by The Hoeing Company. Thil'I 
chru:igc deletes tho LOX prevalvc• byp1LSs system to 
lncrease the nUub!Uty of the stuge. 

CAM 346-Requt!sl.<'d by 1 ht.> llorlng Company. Thi� 
chl\Oge rcplace1:1 the AM-350 :;t.ccl coi<i helium mwli
fold with lconel-718 to avoid tlw possibUlty or hrittk• 
failure at cryogl'nic LempcJ·:itun•� ..

CAM 347-Roquostcd b} MSFC !utter. Thfa change 
modHies ti� he-st shield curt.1ln lo accommodnle 
Rudwl.Jym, en�lnv IJIUI rt:ut 1>IK11, 

CAM 340-Requei;t<•d by The Hoeing Cum1>an� lo pro
vide supports for retrorocket lnlti.ttion cabling, 

CAM 350-Reque11tcd by Tht: Boeing Companv to tlc
lotc LOX ond Iucl prev:i.lve 0uwmt.>tcrs LO imµrovc n•
llaW Ut:v nnd to decrease oost o.nd ll't-1ir11t. 

CAM 351-Requcstcd by \lSFC letter. This chru1gc 
replaces Boeif1i-relcru,ed telemetry clocumentatlon 
with MSFC Cla1,1s I t.clemetry document.a.uoo for coin
pntibillty with the owrall �:i.turn \' t.clPmctf) llystcm. 
This ls a documentntion changtl only. 

CAM 352-Rcqueatcd by Tht' HO<'ing Comp,ul\. This 
change deletes ceramic inserts on heat.shield bolls. 
The ceramic breakage rate is ¼ugh during lnswll;1tion 
and stage handling. 

CAM 354-Rcquosted by MSFC letter. This ch:i.ng�• 
replaces a. GFE selector switch to provtdc redundant 
circuitry. 

CAM 367-Request.ed by The Boeing CompMy. This 
change adds cable support brackets lo the thrust 
stJ·uoturc. 

CAM 359-Requosted by Tho l'\oeing Company. Thfa 

1-6 

chnnge llm.il.8 re-usu of retrorocket cases to de,elop
ml?ntaJ (Lrlng1:1 only. 

C . .\M 360-Requcsted by MSFC. Ch.ange Order No. 
2-14 to Contract N AS8-5608. This change provides
for 1:1ep,.u·a.Uun ul H&.D and operational mstrumcntat:ton
sisLcma onS-ff-4 ru:id -5 ao lhlll R&O lnatrumentation
sy!'lt.cmi, may be dl•letcd without n!fecting the opcra
LionaJ instr.1munl.dtion system or the st.:ige.

CA;vf' :161-Huquestcd by MSFC I-V-SIC ECP FI-76. 
This t'hnngl inodlfles Doctng englno instrumcntAtion 
lnslnlJation to avohl Interference wfU1 1·0\ised engine 
insulullon. 

C',\l\-1 31i2-Hequostotl l,y MSl C 1-V-SIC ECP Fl-76. 
This ch:in�e n•pla.ccs engl.ne lnstrument..a.llon supports 
delet.ed hy Rockettlyne. 

C \M �IG:l-Hcquesled by MSFC l-v-i;1c. This change 
<l{•lctllt:1 :wpar 1t<c rnsuhlton for an cmgim•-mountod 
l'0nnrcLor panel 11uw protected by rt•viaed engine fn

sulauon. 

r \J\l 3(\4-lleqW!slcd hy MSl'C 1-V-SIC'. This change 
modifies lilt! servo-aetuator conlt·ol harnuss on I.be 
F-1 cni.:int: bet.·ausc or., l'l1anttl' in the F-1 engine
configurn tion.

t AM :uiu-1<,•r1ucsted by The Boeing Compan}. This 
l:hanl(e modiOt's lhi: GOX leak me�r assembly to 
t•lltnlnnl(• ,1eirit.-<.i r,. br:�zcd stainless c;tccl parts to 
minlmi,w the posE:il.>IUly of corrosion nnd cracking. 

l.\M 3()7-Rt>qUe"I\CU lty MSH' Olt'mo. Thia chan�e 
·1rlrlH tlouhlt-rc; to Hr.lf'ing c-111ouLR In rnglno Insulation
,Ulcl n·vise� thrust chamber c:xlcnslon Instrumentation 
l>rnckctR; both modifications to meet strt-!.S requlre
mcnts.

C \M 3G8-Ht:QUl'l51ed by The 8001.ng Company. This 
ch1.U1g<' a·ephft:cs lhl' prt•scnl fut-1 slosh elocLronics 
UJUL "'I tJ1 ,uaotltcr ,ll•fllgu 1,ccl\U.6t· o! lru11Jl ll l)' of the 
unit Lu med S-IC qutillflcuuon 1·equircments. 

CAM 369-f<equcstcd by The Boelng Company. This 
change modiClcs th<• .i.cluntor 'loot ussemhly that struc
turally f1tlfod dw Ing te1,lln�. 

CAl'vl 370-ltcqUCtilcd lJy The Roelng Cumpany LO pro
vide prot.ecllve covers for instrumentation, measure
menl ldentific3non markings (decals), and work plat
form support markings. 

CAM 371-Request.ecl by The Boeing Company to add 
me11su.n11mnt mmmtlng p1·ovislons to elecLrlclll and 
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preHurtzation tunnela. 

CAM 372-Requeited by MBFC. Tbls cbange modi
fies the S-IC-F to a minimwn confi.guration that will 
satisly te,t objectives. EUminaUon of unnecessary 
equipment will aid in meeting program schedules. 

CAM 374-Requested by The Boeing Company. ThJs 
cha.op provides a new design for lhe servo-actuator 
fiwd return duct for lncrea.sed reUab!Uty. 

CAM 375-Request.ed by The Boeing Company. Thie 
change deletes the engine !airing alrscoope to elimi

nate exce .. ive air loads on engine componenu, and to 
minimize differential pressure oo lhe base beat s.bield. 

CAM 377-Requested by MSFC. Thia change replaces 

the control pressure system regulator deemed unsatis
factory by MSFC. 

CAM 379-Requested by MSFC. This change revises 
engine instrumentation cabling and calorimeter purge 
line clamping as a result of an engine desig n change. 

WEICHT STATUS 

The calculated dry weight for the S-IC-1 stage, tnclud

ing engine, increased 2203 pounds during FY 1965. Vari
ations ln 5-lC-l dry operational weight during lhe year 

are plotted in Flgure I-6, with th� dry welgtn of oLhor 
flighl vehicles at lhe year's end ahowu for oompar tsun. 
During lhls same period the wolght of that portion of 
the s�ge tor which Boelng hrui responsibility decreased 

S-IC OPERATIONAL DRY WEIGHT
FISCAL YEAR 1965 HISTORY 
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10.5 pounds as compared with a decrease ol 532 pounds 
in the specification weight. At year end. Boeing was 
1267 pounds imder the Boeing specified weight of 177, 182 
pounds. The actu.al weight values are tabulated below: 

•
Jul 1

1 
'64 Jul la 'GS Chanites

Dry Opn Wt• 296,880 299,083 +2203
Boeing (Current) 

Dry Wt* 176,020 175,915 - 105
Bo�ing Spec Wt* 177,714 177,182 - 532

The effect of later vehicle weight reduction programs, 
for both S-IC element.a and the F-1 engines, Is shown 
in I.he tabulation of flight vehicle weights below. Por
tions of the weigh.t reducUon shown for the S-lC-4 are 
also ertect1ve on -2 3Jld -3. 

S-IC-1"
S-lC-4•

Reduction* 

Jul la 164 

296,880 
289,774 

7,106 
• We I ght lt1 Pound• 

Jul 1, 
165 

299,083 
288,672 

10,411 

Net Change 

,2203 
-ll02

These weight figures do not include the weLght of the 
R&O instrumentation, which varies from vehicle to 
vehkle and wlll be deleted entirely after S-IC-5. The 
current additive R&D instrumentation weights are: 

S-IC-1
S-IC-2
S-IC-3
S-IC-4 to 10

5798 lbs 
7346 lbs 
7346 lbs 
5816 lbs 

The increased weight for S-IC-2 and -3 reflects the 
addition of visual instrumentation (television and mo
tion picture cameras). The S-[C-4 and -5 weights do 
not yet reflect the effect of Contract Change Order 
244, which requests a design change to separate R&D 
and operational lnstrumentaUon and to provide NASA/

MSFC with the option of deleUng R&D instrumentation 
earlier. 

DESIGN 

As noted in the Documentation section, basic release 
for all stages was completed early in the fourth fiscal 
quarter. Almost all of the documentation released 
during the year was electrical and instrumentation 
drawings. To support production schedules, most 
of the structural and propulsion documentation was 
released during FY 1964 in advance of the firm 
establishment of :Instrumentation requirements and 
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subsequent design. It was Lherefore necessary to 
handle provisions for electrical and instrumtlntatiou 
installation by change notion against structural and 
propulsion documentation. A substantial amount of 
design effort was devoted to lhis during ibe past year. 
Other activity, in general, consisted of additional 
change activity, support of manufacturing and sup
pliers, support of test programs, and other sustain
ing work. The more important activities and events 
of the year are listed in the paragraphs below, 

Stage Design Loads 

The structui-al load criteria of the S-IC stages were 
derived from various NASA/MSFC directions and 
other loads data developed by Boeing. These loads 
criteria were officially documented by Technical 
Directive 183 (March 23, 1964.) and the Boeing re
sponse to this directive. Subsequently. in February, 
1965, Technical Directive 255 was issued. The load 
t·equlrements, submitted in TD 255, were sufficiently 
higher and substantial structural redesign would have 
been required. Boeing was lat.er advised by NASA/ 
MSFC lhal a complete updated set of structural loads 
would be provided; however, these had not been re
ceived at fisc,ll year's end. The impact of higher 
structural loads cannot be evaluated unti.1 the actual 
loads criteria a.re received. Any appreciable change 
from TD 183 criteria will necessitate substantial re
design and affect structural components already fab
ricated for several vehicles, 

lntertank Design 

As previously reported, the intcrtank was redesigned 
mt.er !.est failures were encountered during develop
ment.al testing of scale models by Boeing. Based on 
these Lest.s, 1"' ASA/MSFC directed a substantially heavi
er int.ert.a.nk design for S-IC-1, -2, and -a, with a llglit
woighl intertank design to be released for subsequent 
stages after further developmental testing. The changes 
were to be accomplished by CAM 207. Destruction test
ing of a full si.ze inter tank by NASA/MSFC to substan
tiate conehttion of scale model to full-size test results 
were accomplished during the past year. A lightweight 
intertank design was released based on these tests. 
However, N ASA/MSFC Later directed cancellation of 
the lightweight intertank. Accordingly, documentation 
has been revised to call for the S-IC-1 intertank on all 
ten [Hght vehicles. 

Responsibility for structural testing of the full-scale 
S-lC-1 intertank was assigned to Boeing, and actual
testing is scheduled early 1n the third quarter of FY
1966. (See Figure Xl-1 for further informatioo.)
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8-IC-D and -F Con!igurutlon

The initial design criteria for th<.• S-lC-D and -F 
defined configuraUons similar to the flight ve
hicles. Tbe major dliferences on the S-lC-D were 
the urnJssion of ct•rt.aln lnstrumcnt.1t1cm .anti the 
subst1.,t;,ut1on of mass almulJ.to1·s ror t'kdl'lntl 
equlpment. F.nglnes wer<> omllt.ed on hoth 6-l('-D 
:Lnd ·F. During thv thlrd flscal quarto1·, a nl1ni
mum configuration \.\r:lS de:flned {or each vehicle 
to expedite production and still satisfy the• funda 
mental ground test missions. The S-IC-D will 
now h.nvt' only a Unuwd numlxr or dccu·ical 
cubll·S and mass i;lmulat.ori,. Propulslon-mc1·hanl
cal componenLS not \•ilal lo Uu.: teat m.iash>n ·11·1: 

being dolct.cd, and OuJd 1:1ystern cle:i.nlincss re
quirements have been rel.a.xod on those system� 
insulled. Simple covers will be l.ru!lalled on tank 
ports where equipment was deleted. Tho l:HC'-F' 
will bllve only those .!>ystcms that ,ire csscnthl 
to LOX n.nd lucl lo:tdin�, LOX :ind fuc.,l tank prt:�:;u
rl1.auon, 1·nvlt·onmcnt..LI rontJ:ol, fln :mrl lttlrln� 
instrumcntalion, an F-1 engine mockup, and lnstru
menut.ion 1·equircd for wirul load testing. Docu
mentation to accomplish lhcse changes will h" 
co,orcd b) Production Memo (:Lil ('nhi•1N:1·lng �top
work order) on s-rc--n; nnd on :,;-1( - r hv c:lm11:, l 
rel�asti Wldt.•1' CAM 37:!. 

Changes lksu.ltinl! from F'-1 Engint· .Moch{ic:.itlon.s 

Propulsion and ln:,trwncnlauon sy�ms di-sti-,1� 
nave IJ<.'cn lncrc..1singly arfuctcd uy l I Cllt;ln1• ch.m..;n,. 
Th• 1·mal insulJL1on, ductln�, lnstrumcnt:.alion :ind 
lnstrumf:!fll.al1on :-upp<lJ'ls, :incl c:whng Wt'r!' rtffrctc-d. 
ro n·duco the now umc 1nvolv1:.-d rn ma.ktni.: st.,�c• 
changes, B01:!lng i.S rruunuilning close li,u1:,u11 ,,;th 
Rockcldynl:' Uu·ough Its resident repn!s"nuiun.• 
there. As :t. result 0l l!CVCl':tl l\lSFC'-llock,•tll.Ym'
uocfn� mcPting1> uurlnJ.: th<' 1ow·th u�,-:1I qu.1rtcr, 
BOC'ini; wa1:, :\Uthoi-Lwd It> 1,ro<.·t i:d ,, th dl!lll�t.•F 

1mmcdluLL•ly upon l"l'Ct:ipl ol u ltockeulyn,.• I 111-:1m·c1 -

ing Change ?r:oposal (ECP). At prtcsc·nt, cnginl.' in
strumentation changes (bccnusc, of t.ht:!lr ma1,"ll1tudt 
and their Um.ing with respect 1u producLion :.t·hed-
W\ s i..fl' heln� t:UmmilLL'd rur 5-IC-I ,U\U -21,y 
8kt.'lch rl'lc:tRCS Clriss I documt:DLtl on ol lhl'�l:; 
<'hangt•s will lw rol<"11.:.;cd Ill :i Utter uall·. CAM'F 
for S-lC-3 u.nd on aro belng com.m!tl<>d for Clllss 
1 documentation release and in-seque.u_ce inst�Ua
tion. 

Dewtion of f.ngiuc l'llir ing A 1 t &·oops 

Technlcnl Directive 268, reccivt-d in JW1uary, 19G5, 
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direct.eel lnst.all.ation of clt•flectors ttl thl' fo.i.rtog n.lr 
scoop exits lo re due<> CX<'l'Sr.l ve all loads on engine 
components. Design studies indicated that lncorpora
ti.on of the baffies would ca.use a schedule slide in 
fai.ri.ng deliveries for S-IC-1 and would also impose 
a high weight penalty. 1n ru:ldllioo, it was determined 
Umt t:hc scoops, with ur without haffics, were con
lrlbuting to a high dW'crunUal pr<·ssurl' across the 
IJasc ht>at sh.iclcl. ThJs could nc-ocbettaw hea.t shield 
redesign. Moreover, it was found that base thermal 
protection design is not dependent on cooling provid
t>d IJ) I.he fa.iring al.r SCOOpH, and th.at air from the 
i-ouops tloc11 not diffusl around tho ongino a.cLuatoTs. 
Aft.c.-r thcr,I.' finding1> \H•rc p1·ct1t�nt.ad to Jl:ASA/MSFC 
al a mu·tlnr; in lat.t. May, 11 was concluded that dele
Uon of the scoops would have no adverst> elfeet. on the 
velucle and would benefll vehicle performance and 
delivery schedules. Boeing accordingly initiated CAM 
375 to delete the fa.iring :iir scoops. 

Scp.unl1011 o! rt& U l.n:itr.i1'11::nto.t:ion 

Physical separ,1uon 0.1 telemetry and Ilight measure
nwnts into scpu.ra.t.e o�rational and R&n packages 
were tliRcusaed :ll a Boeing, NASA MSFC/ KSC meet
inµ ut Janunry, 1965. Contract C11:mgo Ordor 244 was 
sul.isequunUy isflu<·d in March to :mthorh;e t.ht• change. 
�,\M 360 Is lwing proc-i::s11ml to �wpurnte the R & D and 
opt:rauoool lnot:rumcntatiun effective on S-IC-4 and 
-5, in order LO per mi, dell:ltlon of ll&tD S} :,t.ems with
om .tffccting U1e operalional instrumentation package
01 :;t.J.ic. Stage cabling, insb:umcntation telemet.Ty,
,IJld pow<:r diRt.ribullon syst.cms will b� s1ffootod, to
�ctlwr ,, Hh :issooiat.ctl c;sr •

UI.'"" ltJpntl'l\tal Tt •sl A<'-UVt Ues 

Flow t.csti.ug of the oxidu.er tank GOX distributor 
in J1me, 1964, resulted in a struct.w·al failure of the 
mesh sl.'rctin aL now rates below design requirements. 
fnvt:stigauon n•9ealcd thal the Hlgimesh screun fail
ed het·aus1• oJ Lh<' SCVl:I"<' sonic: vil>t·aUonal loods. Flow 
Lc�Ung w,'lf> r<•sunu d In S<lpi.ember, 1904, with a re
vised cool.iguration incorporating a perforated shell 
concept. Redesign of the U0X distributor was com
pleted during October. Quu.lllicn.tion testing of the re
duSif:lll<:d disll·ibutclT ,,ai:; started in 01.lcembei· und suc-
l'<'tiBrully com1>lctecl in Ftbrun.ry. In anllclpaUon of 
shnilar fu.llw-c, docwncntaUon wna prepared for ro
vii:;tn� the tuel Lank. helium dlet.Mbu10r from R!gi.mosh 
to perforatc·d shell, and l'-"O revised helium dlstrtbu
Lor6 fa.bncat<'d for tei;t purposes. As eXpected, the 
orlpnal deslw, helium distributor structurally failed 
du11ng llr>w IA,sttng. SL-ructurn.l vei:lficalion and no"' 
t,,,sUng of Lhl' r<'Vil:i,·d helium distributor wore sur
cc•st1fully c·omplcwd during Fch1·ucu y, 1965. 
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The retro1·ocket moto1· development program was 
completed on sched1.tle wHh the static- test firing of 
the last development motor on }';I.arch 26, 1965. Ex
pected development probloms !ailed to mat.ertalue, and 
a total of 19 motors, one less than originally pl.auned, 
were fired. The success of th<'! developmental phMe 
ls also reflected l.n Lhe corresponding reduction of 
the number of motors to be subjected to qualifkation 
tests. Boeing's propoiial to ellmiuate Lhe steel noz
zle exlt cone was accepted by NAS,VMSFC. Th.is re
sulted in a weight savings of about 23 pounds per motor, 
for a total of 186 pounds per st.age. The panel blow-
off test was conducted by tho retrorocket motor sub
contt·actor on April l:l, 1!)65. The wsl hardwan in
cluded a production-Tyµc F-1 c-ngine (orwanl fairing, 
a si.mulat.cd a.ft fairing, and a simul:itet.l stage struc
ture. Two motJ:>rs were utilized to simulate an actu-
al motor installation. All aspects of the test were 
satisfactory, including tho departure of the forward 
fairing from the simulated stage and b:.tllistic por
formance of both motors. The s-r<.' □ange !.lnd seal 
verillcation progi·::un was completed dlll ing tht• lu.st 
quarter of the year. A numJ,cr of the separable seal 
connections th.al were test.ed exhibited mcasiu·ahlo

leakage; howeve1.· the rate of lenkage was, in all cases, 
such thal the performance of the S-IC stage would 
not be degraded or lhe mission jeop:.u-dized. The 
final report, conc!Uding that all connPdious tested 
are acceptable, is -presentl:v beini:t prepared. This 
will be released dill·ing the- first quart.el of the next 
lscal period. 

During the pnst quar�r, inl'!J)ection o{ pressw·e
\'Olume-compensat1ng (PVC) fuel duct RUpporl Jinks 
disclosed oracks on new parts issued Crom stock at 
MSFC. Further inspection of T VC support links al 
llunlsville a.nd at Michoud disclosed numerous fail
ures of the link support asseml>lies. lnvc11tigaU<>n 
indicated that failure was caused by excessive ten
sion stress in the thin walled l(!K because of bearinit 
tnterfereucc lit. Strt'SS corrosion \\Js also consider
ed a probable factor; however, ins pc Ni on or sover.i l 
failed links showed no evidence o( stress corrosion. 
Engineering has released documcnt,'.Hion to correct 
this situation by specifying a conlroUecl clenrcnc1: fit 
for all buahl.ngs ln apµlic.1blc 7079 aluminum p:u·ts. 
In addition, 100 percent shot peuning ol the beariug lug 
su1·faces was 1.-pecllied to p1•evcnl any stress corro
sion cracking of the thin willed lug. Link assemblies 
for S-JC-1 and -2 have been sattsCactorily rcworkP<l, 
and rework for other vehicles is in progress. Boeing 
recommended to NASA/MSFC tlmt the S-lC-T vehi.ck 
link assemblies be reworked whenever possible w1Lh
out n.ffecting I.he static firing schcdulE'. 

The engine flexible heat shield flame curtain was de-
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signed and fabricated in accordance with MSFC Tech
nical Directive I-V-SIC-144, During March, 1965, 
Boeing conducted tests to simulate the dynamic pres
sures predicted iby MSFC' memo R-P&VE-PT0-64-
M-78. The curtain specimens, when subjected to
predicted aerodynamic �ht pressures itnd buffeting, 
failed uncler tesL. A redesigned name curtain is cur
rently being evaluated. Documentation to revise 
fli�rht be.1t shield curtains will be released under 
CAM 344, Present curtains arc satisfactory for stat
ic firing since they will not be subjected to aerody
namic loading. 

Quahficalion Test Support. 

With the initiation of S-lC-T firings in early April, 
1965, tncrco.sod emphasis was placed on accelerating 
the successful completion of quallfioatlon tests for 
procured specialty hardware, Continual and intensive 
tedmlcal surveillance over vendor dt:sign and test 
activities was maint.aincd to expedite resolution of 
problemfl resulting from test failures and LO initiate 
prOp(•l' corrective action. At the close of this fiscal 
period, qualification of all procured S-IC-T specialty 
items was approximately 90 percent complete. Com
pletion is anUci11ated hy the end of Sept.ember, 1965. 
When qut\li(k-d hardware W,lS not available, it was nec
essary to pro,ide work-around components and sys
tems to suppo1·t the s-rc-T firings. This w:i.s accom
plished by sketches in lien of Cmss 1 documentation 
since 1l is planner! to replace those items with qual
ified h:u·dwtu·e as it becomes avallable. 

Although d<>vc,1opmont.a1 :ind qualification testing ex
posed ·1 number of the lunc-tionaJ problems that are 
associated with .1 dcvclopmcnc.:.i1 p1·ogram oI thls mag
nitude, the rr.aJor cuuse of qualification test failures 
was I.he severe \'1br11tlot1 levels imposed by the S-lC 
environment. Vibration failures were encow1tered in 
Ould 30(1 cmginP system ducts, supports, flexible joints 
and other components: and in electrical equlpmeot 
instrunlC'nlation .1.nd nwd level measurement systems. 
The difiiculty expcricmcc<1 with qualifyit1g some vendor 
items forced developmC'nt of alternative sources to en
sure timely deli..,cry ot qualified hardware. Engineer
ing rl'presenL,t i ves arc stationed at vendor's plants, 
qu:1.llfying crilical stage componc-nts. 

Manufacturing &Jpport 

E..rr ly i.n thl' fiscal year, a weld i.mprovement com
mittee was formed to monitor U1c Michoud welding 
operntioflS, to pinpoint problem areas, and to recom
mend corrective action. The chairman of Uris group 
was furnished by Engineering, and all affected Man-
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uiaoturtng, Quality Control, and En gineering organi
zatiOns represented on the committee. This central 
welding committee played a major role in achieving 
weld processing improvement during this reporting 
period. The defects that the committee investigated 
included: (1) distortion in the form o! "tenting and 
"oil canning, ,,-(2) weld mismatch, and (3) weld de
fects, such as porosities, inclusions, and weld bead 
craclcl.ng. An additional and related problem was re
finement of inspection requirements and procedures 
to be employed to detect such defects. The tenting 
and weld mismatch problem of the gore-to-gore weld 
was successfully reduoed by a minor addition of exter
nal vacuum stroruzbacks to the tools used for manu
facture of the tank heads. In parallel, Engineering 
conducted a test program to determine the extent that 
mismatch and tenting conditions can be accepted with
out degrading the structural integrity of propellant 
tanks. No further sertous problems concerning mis
match and tenting conditions were encountered, 

"Oil canning" is still a minor problem on the fuel 
tank upper head assemblies because of the easily 
deformed thin membranes. Careful weld contro� 
and technique, however, have greatly reduced this 
problem. Minor "canned" conditions cM be accepted 
without rework because they do not degrade the 
tank assembly. Major "canned'' conditions have been 
successfully reworked by the magnetic hammer 
process; however, in some cases cracks in the 
welds were propagated and rework required. 

Weld cracks were first reported during fabrication at 
MSFC in September, 1964. Multiple cracks were de
tected in the welds of. both the fuel and oxidizer tanks 
of the d-IC-T and -s. Further investigation of the 
cracks indicated that the main problem was associated 
with the tail-out technique and coupled with the lack 
of adequate su.rfaoe inspection processes to detect the 
cracks when the weld is made initially. Changes in 
the ta.11-out technique greatly reduced the problem. 
Shaving of the weld beads and penetrant inspection of 
the shaved beads was made a manufacturing and in
spection procedure through implementation of CAM 
281. Shavi.ng of the beads results 1n a more uniform
ductility across the beads, removes the majority of 
surface defects, and facilitates penetrant inspection.
Further improvement was made in the weld repair
procedure by development of new grind-out and re
pair techniques that are now being used successfully.

Shrinkage incurred during welding of fuel and oxidizer 
system connections to tank-head gores was a recur-
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rent problem. Distortion in the welded assemblies 
cannot be completely removed during aging. A change 
(CAM 2'77) was initiated in December, 1964, to sub
stitute machined bosses and b<>lt-on fittings for the 
former weldm.ents. 

Warpage of thrust structure skin panels during roll 
forming became a problem early in the fiscal year. 
This nas been corrected by rolling skin panels with 
fillers placed in the sculptured davities in the skins. 
Localized shot-peening was recommended for correct
ing local depressions that could not be removed by re
rolling, and for preventing stress corrosion in warp
ed panels pulled to contour on installation by the use 
of bolts instead of rivets. 

Another manufacturing support problem involved the 
application of the MSFC-PROC-158A soldering pro
cess creating inspection problems with ve11dors \\'hose 
product was not suited to this process. Coordination 
between Boeing and NASA/MSFC involving engineer
ing, manufacturing, and quality control, resulted in 
an informal memo interpreting the requirements of 
MSFC-PROC-158A. This memo has acted as a me
dium for reducing several vendor problem areas. 

S-IC Stage Mockup 

An S-lC mockup at Michoud was initially completed 
in the S-IC-T configuration and inspected by repre
sentatives from various Boeing and NASA/MSFC 
organizations to provide an early checkout of the re
leased S-IC-1; engineering designs. Lmportant 
changes and refinements were made to engineering 
releases and reflected in the S-IC-T at MSFC as a 
result of review of the mockup. In addition, this re
view resulted in some redesign of electrical/elec
tronic equipment and cabling installations in the 
thrust structure area, plus the redesign of electri
cal cable installations in the forward skirt. These 
changes were subsequently incorporated in the mock
up when it was updated to the s-rc-1 configuration. 
As a i:esult, engineering 1·eleascs for t.hese units in 
the S-IC-1 and later configurations had the bene
fit of mockup refinement, especially in the areas 
of plwnbing and electrical wire routing. Electrical 
cable lengths have also been established by the 
mockup cables and are reflected in the Class I 
documentation. 

GSE/MSE DESIGN 

DOCUMENTATION 

Baaic release for GSE/MSE was approximately two
thirds complete at the beginning of this fiscal year. 

1-11 



At lhe end of tho year, all sohoduled basic releases 
were completed for R-TEST, n-QUAL, Michoud, Md 
MTF, except Cor MTF installation documentation and 
some system test requirements. Installation docu
ment.ation for the M!choud programming and evaJU!l.tfon 
computer (Cl:-235) will be completed following officlnl 
nolilictttion from NASA/MSFC to proceed and rele!lBe, 
Although basic release was slightly behind schedule 
(Figure 1-7) during lhe llrst fiscal quarter-, schedule 
recovery was effoctcd during the thJrd flscal quarter, 
nnd release c<>nttnued on  schedule throughout U,e rc
m,'\indcr or tho year. The bulk 1JI the remnJntng MTF 
lnstnlhuton documentaUon will 1w rcl..,:i.ecd during lhc 
next qunrtnr; howpver, !Pst rl'q11JremPntsS relp;1se will 
continue well Into FY 1966. 

Phased design submilt.als and approvals ror the v,tr
lous te�l 3.l'ld checkout complexes durlng lhe yeru 
arc Usi.ed below (-Phnse J - Syswm Design concept, 
Phase ll - Prototype J>cs1gn, Plrnse Ul - Prod uction 
Design, Phusc IV - System Schcmatics-esscnlull) 

as built RChon,aUc,:; foi use In systl>m checkotJl nn<I 
mainLenanco), 

H-QU AL - PreUminary Phase IV 11dvanced Plcctrl
cnJ mech1111lC!ll scherna_t.ic� were prepnred and dls
trlbuwd on February 22, 19G5, lllld again on June L5,
J 9135. These pre1imJnary Phase I\' submi ttals kept
pace wtlh the equipment confl1,'UraUon :1.s dosign
clunges wcro npprovcd. The ncxl scheduled rcleaiw
of Ph:ise IV schematics Is t·oncurrent with lhc stun
of lhe S-lC-1 stagl· wstln g nt R-QUAL.

!\-TEST - The Phase m design sllhmlltal wns lr:1ns
rnilted to NASA/MSFC on Sept.ember :10, 1964. Ap
proval 'IHtB received on January 5, Hlti5, Pt·cllmtn
ary Phase l v advance d elcctrlcnl/ mechanical sche
matics we1·e b·ansmitted to the NASA/MSFC Test 
Laboratory on June HI, 1960, Fina.J Phase lV sul.1-
mittal ts scheduled tor lhe frrst ql.la.rt('r of J .. Y I !166. 

Michaud - Preliminary Phase JV advanced elcct.rlca.1/ 
mecbMtca.1 schematics wtll  be roleosed during the 
firs t quarter of FY J9G!l. 

MTF (Contract Modification 102) - The Phase m de
sign submittal wns t.ransmitted LO NASA/MBFC on 
March 9, 19Bfi. Phnsc m design ap proval Is MUcl
putcd during tho Or11t quarter of FY 1966. 

'l'he fo llowtng end-item I.est plans were submitted to 
NASA/MSFC durin g lhe reportiug period 

S-IC-D Submitted January, 1965. Revised 
to reflect min1mum s-rc-o config
uration and re11ubmJtted ln June, 
1965. 

1-1? 

S-lC-1

R-TEST Test
f�qulpment

R-QUAL Test 
and Checkout 
Complex 

Approved by NASA/MSPC tn April 
1965, subject to incorporation of 
comments. 

Approved by N ASA/MSrC ln ApTtl, 
1965. 

Approved by NASA/MSFC ln April 
1965, subject lo incorporntion or 
comments. 

The test procedures required LO nccoroplJsb the above 
teat plans will be completed during th.e ftrst haH o! FY 
1966. A1 present, the Lest nnd ohec-kout prll<'edures are 
being verifutd Ill R-QUAL. S-IC-1 post-manufacturing 
test procedures are approximately 70 percent com
plete and tll'e ready for evaluaUoo at R-QUAL. 

Formal change activity (CAM's) did not tnaterlally 
aifecl GSE/MSE design unUl the beginning of FY 
1966, as shown In Figure I-8. Before that lime, 
11eeded changes were, for the most part, incorpo
rntod in the basic docu.mentation release. The 
CAM documentation release rate inc�eased about 
mld-year and continued at about that same rate the 
rest of the year. During the fourth ft.seal qua.rt.er. 
documentation release was completed ror the 22 
CAM's llsted In Figure [-10. Twenty-two new 
CAM's were initiated (approved by Engineert.ng 
Mnnugemenl for presentation to the S-IC Change 
Board) durlng the quart.er, 

All CAM's either lnitiated or committed during the 
last fiscal QWU't.er, with their commitment dates, 
documentaUon completion schedule, and vehicle 
eilectiv1ty, are Listed in f'igure 1-9. 

DESCRIPTION OF GSE/MSE CAM's INITIATED AND/ 
OJl COMMITTED THE TIOlU) FISCAL QUARTER 

CAM 825 - Requested by MSFC Tcohrucal Directive 
231. Tills change aUows a normal 28-VDC power to
be restored t.o the stage after emergency power opera
tion without test interruption.

CAM 859 - Requested by The Boelng Compaey. Tills 
change provides addltional cooling for I.he PCM/PF 
assembly during functional testing. 

CAM 860 - Requested By The Boeing Company. This 
change mOdifiee the telemetry RF t.esl bench and the 
multiplexer test bench to add test capabWty and to ac
commodat.l' present stage system configuration. 
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ENGINEERING BASIC RELEASE SCHEDULE-GSE/MSE 
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CAM 861 - Requested by The Boeing Company. Th is 
change acids portable test equipment to detect faulty 
flight-measurement strain gauges. 

CAM 873 - Requested by MSFC (R-QUAL), This 
change provides means for maintaining positive pro
pellant tank pressure during periods of extended test 
complex shutdown. 

CAM 87 4 - Requested by The Boeing Company. Th is 
change provides tennination for telemetry inputs lhat 
would be open circuits when light heat shield, engine 
skirt extensions and light batteries are not installed 
during testing. 

CAM 875 - Requested by MSFC. This change acids 

fin and fairing electrical simulators to properly ter
minate telemetry channel inputs during testing with
out fins and fairings installed, 

CAM 881 - Requested by MSFC R-TEST-IEW-38, 
This change revises mechanical test control equip
ment to meet Phase m technical review comments. " 

CAM 882 - Requested by The Boeing Company, This 
change modifies the propellant measuring system test 
set to allow operation with the measuring system water 
adaptor. 

CAM 883 - Requested by The Boeing Company. This 
change adds a time data editor to the integrated tele
metry ground equipment to allow high speed search 
of tape recorded telemetry data by time code. 

CAM ENGINEERING RELEASE SCHEDULE-GSE/MSE 
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GSejMSE GAM'S INITIATED OR COMMITTED

.DURING 4TH QUARTER FY'65 
DATE DOCUMENTATION EFFECTIVITY 

CAM COMMITlEO COMPLETION 

NO. PRIORITY BY CHANGE 80. SCHEDULE STAGE GSE MSE 

125• C 2-23-45 6-15-45 R-QUAL, MICH, MTO

l5f C 3-1-45 MICH 

MO C 6-1-45 6-30-45 M_ICH 

Nl I 5-10-41 7-f-45 Jt-QUAt., R- TEST, 
MICH, MTO 

l7J C �27-45 t-23-45 R-QUAL, 0, F, 1-10
MICH 

.,, I ,-20-45 R-QUAL, MICH
175 I 5-10◄5 t-17-45 R-QUAL, /lllCH

176 I '-20-45 5-13-45 R..QUAL, R-Tl!ST, 
MlO, MICH, MILA 

'79 I 4-14-45 1-l-46 MTO 

Nl I 5-4-'5 7-4-45 R-TUT, MTO 

182 I '-'-'5 7-12-45 MICH 

113 C 5-lf-45 10-H-45 R-QUAL, R-TEH,
MICH, IHO 

185 ,. 1-10-65 7-1-45 R-QUAL, R-TEST, 
MICH, MTO 

"' I 5-10-fS f-17-fS MTO 

817 I 6-2-45 11-3-45 MICH 

811· I 5-4-45 R-QUAL, MICH, MTO 

t90 C 5-2''"'5 7-1'-65 R-QIJA L, MICH

891 I 5-2,-45 MAB 

192 B 6-f-45 R-QUA L, liillCH 

193 I 6-9-'S 7-4-45 MILA 
"' I 6-11-65 12-29-45 R-QUAL, MTO,

MICH, R-TEST

196 I 6-11-45 7-t-45 f, 1-10 MILA 

197 C MAB 

199 • 6-16-45 7-21-65 MICH, R-ou.u 

900 I 6-30-45 7-6-45 Jt-QUAL, R-Tl!ST, 
MTO, MICi 

901 I MTO, MILA 

902 I fl, 1-10 MICH, MTO, 
R...QIIAL, R- TEST 

901 ,. 6-11-45 6-30'"'5 T,O,f, 1-10 STAGE "MUU. TOR 

• OESCGNATIS COMPLUIOM 

PIGUIII 1-t 
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CAM 885 - Requested by Tho Doolng Company. This 
cbnngo provides a Lest fixture to h•uk tJ>sl I.hr ruel tunk 
emergency drain duct . 

CAM 890 - Requested by MSFC. Th is change tn cor
por11tes a commercial elevator car safety In the aft 
platform elevat.a,;. 

CAM 886 - Requested by The :Hoelng Com pany. This 
chn.nge removes attenuators !rom the MTF r,u.110 frt>
qucncy terminal equipment t.o pro,rido :in acceptable 
slgn1l lewl. 

CAM 891 - Requested by The Boeing Company. This 
cbnngo relocates t.he Mechanical Automation Bread
board fuel tank vent control solenoid valve to reduce 
system response time. 

CAM 887 - Requested by MSFC (R-QUAL). This 
change modifies Lhe ground equipment tcllt set to pro
vide real-time checkout of GSE computer programs 
before operatlon of Llw S-fC :1tagr, 

C.\M 892- Requested by MSFC. Thls change pro
vides portable Oowmeters to measure engine purge 
du ring Level I faclory test. 

CAM 8q8 - ltoqu<•t;Lecl by 1 ht• lloc!ni Company. Th.ls 
change modifies lht• thrust ,;trucLIU"e horh:ontnl O<-oe.ss 
equipment to ellmJnate interference. 

C,\M t!93 - RequeRted hy '1SFC {P&VE). Thls change 
mod:U'Jei:J tl,o A FT No. 3 umbll.lcal carrier oasembl y to 
accom modate o. new environmental air duct. 

GSE/MSE 

CAM'S COMPLETED DURING 4th QUARTER FY'65 

CAM NO TITLE 

812 REPLACE 115-VOL T. 400-CYCLE GAS GENERATOR SPARK IGNITION SYSTEM WITH 28-VOLT DC SYSTEM 
-----

813 REPLACE 115,VOL l. 400-CYCLE GAS GENER.A. TOR AHO 28 VOLT DC TURBIHE EXHAUST IGNITION SYSTEM WITH 
500-VOL T, 60 CYCLE SYSTEM

825 ADO PROVISIONS FOR RES TORIHG NORMAL 28-VOL T DC POWER AFTER EMERGENCY POWER OPE RA TIOH 
--- ------

827 AOD HON-FLIGHT INSTRUMEMT ASSEMBLY TO F-1 ENGINE HYDRAULIC COHTROL SYSTEM CHECKOUT 

828 ADD REMOTE CONTROLLED VEHTIHG CAPABILITY TO GSE PRESSURIZATION DUCT$ 
--------------------------------------------;-

ADD LEVEL I CA LIBRA TIOH CAPABILITY FOR DDAS 834 

840 MODIFY EHGIHE TEST PROGRAMMER TO ELIMINATE OUTPUT SIGNAL DISTORTION 
--------------------

841 ADD AMPLITUDE RESPONSE CALIBRATION SIGNALS AND STAGE COMMAND FUNCTIONS TO ICE 

842 AOD SEMI-AUTOMATIC TELEMETRY EVALUATOR TO SUBS.YSTEM TEST FACILITY AT MICHOUD 

MODIFY CABLE INTERFACES FOR AUDIO ANO CLOSED CIRCUIT TV SYSTEMS 

848 REDESIGN OF PNEUMATIC CHECKOUT RACKS 

851 ADD HEAVY DUTY RELAYS TO UMBILICAL PATCH DISTRIBUTOR 

852 REVISE 60,CYCLE REMOTE CONTROL PANEL IN COMPUTER IOOC POiltER SUPPLY 

ass ADD REMOTE MONITORING TO PRIMARY REGUL.ATIOH MODULE AT S-IC PNEUMATIC COHSOLI! 

856 PROVIDE FOR ACCEPTANCE HST OF UMBILICAL CARRIERS 

857 MODIFY PURGE MOD ULE IN PNEUMATIC SUPPLY UNIT 

858 REVISE MAB FUEL AHO LOX PREVALVE CONTROL 

963 MODIFY LOX AHO FUEL TANK LOW PRESSURE PURGE MODULES IH PNEUMATIC SUPPLY UNIT 

867 MODIFY PRESSURE REGULATOR IN COX FLOW CONTROL VALVE TESTER 

869 REVISE CONTROL AHO MONITOR CONSOLE DISPU Y CONTROL AHO ASSOCIATED CIRCUITS 

876 PROVIDE 760.MILLI SECOND TIMED OUTPUT FROM IGNITION SEQUENCER 

888 MODIFICATION OF STAGE HORIZONTAL INTERNAL ACCESS EQUIPMENT, THRUST STRUCTURE 

FIGURE 1-10 
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CAM 894 - Requested by MBFC. This change pro
vides 11 digitdl voltmeter for more accurate measure
mentor engine deflection durlng testing. 

CAM 896 - Requested by The Boeing Compaey. Thia 
change provide• a "Minua D" ground cable to the Aft 
No. 1 and 2 umbilical a1111embllee to meet MSFC re
qllirements. 

CAM 897 - Requested by MSFC. This change pro
vides a forward umbtllcal service unit and GOX purge 
module for the Mechanical Automation Breadboard !or 
complete pneumatic signal simulation. 

CAM 899 - Requested by The Boeing Company. Thia 
change mOdiJlea the stage weighing equipment rocker 
usemblles to improve safety and accuracy. 

CAM 900 - Requested by Tbe Boeing Company. This 
change provides diodes of higher capacity ln the com
puter discrete output circu.its of the input/output dis
tribution equipment.. 

CAM 901 - Requested by The Boeing Company. This 
change initi.ates the removal of interference between 
the forward skirt vertical intern.al acceee equipment 
and the stage. 

CAM 903 - Requested by The Boeing Company. This 
change redesigns tM stage attach fittings that. fractur
ed durlng load testing. These fittings are used for 
hoisting the 6-IC atage. 

R�UAL ACCEPTANCE CHECKOtrr 

Installation of the R-QUAL Test and Checkout Com
plex began in October, 1964, aod was essentially com
pleted during April, 1965. Calibration and checkout 
was accomplished during April - June, 1965. Thls 
activity consisted of performing callbratton and ac
ceptance test procedures and verilying proper opera
tion of ground support equipment in the manual and 
automatic mode. Operational demoostrattons lnclud
ed performance of approx.1mately 10 of the 45 GSE 
automaUc checkout programs intended for end-Uem 
acceptance. Extremely tight development schedules 
and delays in the deUvery of hardware necessitated 
reducJ.ni the a.n:iount of automatic mode veriflcatioo.. 
Oiscrepan.ctee uncovered during this t.eeUng were 
resolved, and the complex was deemed operable on 
June 21, 1965. From th.ls date until tbe start of 
S-IC-1 checkout, NASA/MBFC wlll operate the equip
ment against a stage simulator, and stage automatic
programs wl 11 be used to verily both GSE software
and hardware.
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AUTOMATIC CHECKOUT PROCEDtmE AND COM
PUTER PROGRAM DEVELOPMENT 

The RCA HOA computer (scheduled for use ln the test 
and checkout complexer; in late FY 1964) was unavail
able and NASA/MSFC provided Boeing with an RCA 
llO com.put.er for use In the lluntaville Engineering 
Evaluation .Laborntoriee. The computer became 
operational in July, 196-1, and was used continually 
during the past flscal year. This effort was part. of 
a plan t.o evaluate critical hardware Interfaces be-
tween the ground computer system and t.he ground sup
port eqUipment before dell very of the RCA HOA sys-
rem Lu R-QUAL nnd M1uhoud. Tho Job of det.ermlning 
computer code lope, producing the codes. and de
bugging programs by actu41 computer runs would 
normally require at least a ono-year lead time aft.er 
nvnJlablUty of the computer. The activities in the 
Hunlsville Engineering EvalunUon Laboratories were 
intended to reduce th.Ls lead t.lmo through use of the 
substitute RCA ll 0 computer to the approximate 29-
week period between RCA 110A delivery and the oper
ational date for Lhe R-QUAL Test Md Checkout Complex. 

Benefiel.al occupancy by NASA/MSFC of the R-QUAL 
test complex in June, 1965, reported above, culm.in.at-
ed the computer programming aotivity begun in July, 
1964. D.lring this period, computer program devel
opment was accomplished on IBM 7094, GE-23S ll!'ld 
RCA 110 and llOA ma£bines. The programming sup
port aystema routines on mM 7094 a.od GE-235 com
putara became operational and a.re sat.ia!a.ctorlly per
forming A TOLL translation, assembly, loading, a.od 
data processing. Some refinements, addJtlonal editing 
and update capability, and considerable documentation 
rema.l.o to be accomplished, 

These support system programs were used to de
vel0p operating sequences for the ncA 110 computer 
from July, 1964, to about February, 1965. Checkout 
programs nn.d executive-routines were generated for 
the RCA HOA computer since its delivery to R-QUAL 
February 2, 1965. 1n lhla latter peTlod, the on-line 
operating system for Lhe checkout. computer was 
made operatlono.l with some llmitation.s in the options 
available at test time. All GSE and stage automatic 
acceptance procedures have been processed by at 
least one maohine pass and considerable bardwa:re 
verlflc11tlo11 was Rcromplleheil. Although numerous 
minor problems still exist, these will be resolved 
during the period before S-IC-1 and 8-lC-T checkout 
by joint team actions of NASA/MSFC and Boeing per
sonnel. Both GSE complex and stage checkout pro
grams wlll be run against varlous stage simulators. 
Nearly 70 percent of the checkout procedures aaso-



elated with GSE complex and S•IC poet manufacturing, 
pre-.tatic, captive firing, and poat-etaUc teste may 
be implemented 1n the automatic or semi-automatic 
control modea by te,t statements expressed in the 
ATOLL language. other sectiOM of the procedures 
ar� expressed and implemented ae computer codilg 
sequences written by programmers from specifica
tions supplied by � engineers. No major obstacles• 
are presently anticipated 1n achleVing automatic check
out of either the S-!C•l or S-IO-T stages. Although 
the computer programming effort is still 1:n an early 
development phue and considerable work and addiUon
al definitions remain to be accomplished, it is expec
ted that the· automation goals of both NASA/MSFC and 
The Boeing Company will be on schedule. 

TEST AND CHECKOtrr EQUIPMENT 

Control and MOllitor Station 

The feasibili.ty model Cathode Ray Tube (CRT) dis
play system was maintained in the Huntsville Engi
neering Evaluation Laboratory in order to support 
the development of programming for the RCA 110 
computer and to develop display techniques for the 
S-IC checkout. This effort was completed 1n March, 
1965 • Surveillance was maintained on the Raytheon
Company's design and production effort of the produc
Uon model display systems. The first system was
delivered to R-QUAL on April 12, 1965. It was inter
faced with the RCA llOA computer, and total system
compatibility was verified. The display system for 
R-TEST and the first of the two for Michoud are
sobeduled early in the next quarter.

Computer Station 

Design releases for the computer station equipment 
were completed early in this report period. The com
puter station consists of the RCA 110A computer (GFE), 
the count clock, input/output distribution equipment, 
and the test step indicator equipment. All of the R
QUAL equipment has been installed and integrated 
into the test and checkout complex.. 

Breadboard models of the count clock, �t/output 
distribution equipment and the test step indicator 
equipment wer!! conetructed to suppQrt the Hlmtaville 
Engineering Evaluation Laboratory� All th.ts equip
ment was anoces•fully integrated wtih the RCA 110 
computer. In accordance with Contract Modlffoation 
140, the CRT Ull)U1/output data channel was changed 
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trom GFE to CFE. As directed by NASA/MSFC, RCA, 
Van Nuys, Califorma, was placed under ooa:tr-act to 
design and build this equipment to a Boeing de.tgn 
procurement specification. The first unit wu deliv• 
ered and integrated into the R�UAL Test and Cbeclc
out Complex. The second, third and fourth 1m1ta were 
delivered installed in their companion RCA llOA com
puter. The fifth unit ts expecte.d to be delivered with 
ite companion computer by early August, 1965. 

Redesign of the input/output distribution equipment 
(CAM 818) was requtred to accommodate the firm 
RCA llOA computer interface information that was 
received from NASA/MSFC early ln FY 65. The 
original design released was based on the R<;:A llO 
computer interface, since llOA information wu 
not available. 

Mechanical Test Station 

In addition to sustaininJ released design, including 
CAM activities, coordination on vendor Uems, pre
paration of Michoud and R-QUAL Phase IV echema
tics, preparation of MTF Phase m drawiJlis, and pre
paration of handbooks, the following were accomplish
ed: 

Critical Design Review for the hydraulic power sup
ply unit was COD.ducted With the vendor, Sprague. Both 
units were manufactured, acceptance tested, and ahip
ped to Michoud. 

Design support was provided for procurement, �u
facturing, testing, installation, and checkout of the 
first units, which were delivered to R-QUAL in April, 
1965. The operating and servicing hancl:look wu pre
pared and released. 

The GOX flow control valve tester for R-TEST and 
MTF usage was redesigned (CAM 867) beca\lSe of dif
ficulties in obtaining a vendor-provided reJJ1.ote con
trolled pressure regulator and also because of an in
stability enco�red with the vendor breadboard dur
ing development tests. This redesign resulted in a 
regulator with improved performance, a simplified 
and more reliab:le design, and· les■ expensive hard
ware. The new design wae proved on the OOX flow 
control valve tester brea:d:>oard and wae �CQ.mpliah
ed in accordanoe with NASA/MSFC Test lAboratory 
schedule requirements. 

Data System Test Station 

Four sets 01 PCM/DDAB ground equipment were con
structed, acceptance tested, and delivered to their 
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rcspectlw loca&ions. The um. •mJt, S(·hL•<hll.� for 
Michood. ill 1n Ilca1 ,lt.:tges o{ c-omp!etiun &nd \nll :,e
del1,1cred •� July, 1965. Tht· firsl urut. W!lS di !.H
ared to the HuntBHlle F.njClOC•!rtu({ �\':lJn:iU,-n l.rhor·,1-
tory ¢:h<>rc il \\.t.a u.<1c1I i11 co.1j.mct1�n v.itJ1 .m !lCA ll1l 
compuwr to ,·v-.1h1atc con1putl':T int, r!1too LOrnp:<l0111.Jly 
and programmws l•'t-hnll1UCt. 'rht. !rut.fol 11uii.eUal.1.111 
and t:valu,1uo11 of PL-"M/PDAS 1,,'TO\nhl t'c1ulJ,m1 n· .r10.li• 
Cicatinns will be m,11!1• OQ tlil,; unit. 'fh1� v•n ... tl'•o,,,,._ 
sitated by I.be nddilic.n of Ult r<'mOLi ,tigit ! ;:: .ab-mi.JLl
!>h:xer tt) th<' S-IC sL-iv,t•. ,\It.w'W mis 1! \Jll lM dr>• 
)11,Prc:>d Co, hut."IIIAUon In llw Ml r 11•h:inL•t.r:, Lompl•�. 

. fi.Ye st:ts •Ji tclemc\.rr dl1,.ri.Ul.Ln!;i �rm,, nt w<•n· ,n
i,trucwd. :i.cccptanrl' ll"st�d, Md ,!elivi red Lo r.hctr r,·
spcctiv,i Joc.alluos. nw £irst tin!t 9,aa ddivt..:rL"<l to 1hi· 
nuntBV11lc 1-:nginef'r ing Eva)U11tlon t..:11>or1otory 1n sup· 
port the compuwr (llCA 110) lnterfan· t:Vduation pro
gram. Thia evaluatlon program was complctl!d, and 
the rC!JuUa a.sed to make modification& roqu.ired t.o ln
rerface the telemetry digjt:lz.ing system with lht• PCM/ 
DDAS ground O'lllirmml. Tlw-6" mnrlifir-.tllon» w,•r,• 
incorporated in all units. 

Four a{ five ln.tegrotcd uJl.ito aC lelornelry E,rruuod equip
ment were fa.brlcatcd, iwceptant·e tcsl.ed, aod delivered 
to their respecb.ve locaUon.s. Tbe fifth unJt, lnlende<l 
for MTF, should be dellvored ln AuguBl, l9G;,, Thl· 
singl-aldoband demultip1cJC.Grs nnd lnm.rum.-nt.ation 
tape ncordcrs, .-rucb arc, major subsyswms or the 
telometry ground system bot procured uD<ler separate 
contracts, were :ill eimilurly processed a11d delivered. 
One iategra\ed t.clomctTy unil, nu.nuf:ictur1:<l for 11� 
at Micboud Complex r, was diverted to tho I lunt.snllc 
Engineering Eva.lua.Uon Laboratory for en,.:ll1L•crlng 
"valuu.Utai lhcuu.gb J.uy 1:;, 1005. 

RF termlnnl equipment for .H-QU,\L and n-T1::s1 Wl'rc 
manufactured, tesu-d, and dclivt.•re:d. The It F tcr -
mtnal equipment is being augmentc<I by 1Ln aci<htion.'ll 
rack of equipmcat as a result of I.be ncld.ilion of U\A.' 
ODOP transponder nnd lho visual inslrum<'nt.lt.wn TV 
ca.mun. syet.t•m (CAM 221\) to t.h� S-IC 11L1gl. 1>r01.luc
t1on drawings for the £abr1cntion of thlb acldltion.:11 L-<frip

ment. rack were released. 

The DDAS tape recorder ia W;Cd to record PC 1.1/UUAS 
ldgnala � stage checkout. Thill also sorvi:6 .18 
a backup rC'COrder to the instru®\lltmlon recorder i.n 
the iot.ogrnted teu-mctry ground cqwµ1ru•11L, \ll unll.t. 
were 1'.abrlcat.ed, acceptance tested, and delivered. 
TWo tape re<.-orders, one DOAS tape ancl one in.st:Ml
mentati.011 mpe recorder, were diverted t.o the Hunts
ville Evaluation L:lboratory to support, rosp(.'Ctivcly, 
tape recorder nnd telemetry ground c,1uipm1•nl engi
neering ovalWltlOOB. 

Hemot.t 1111.onuuc calfuraUnn &.}BWms consi.sting af 
•r.i•• rl'mom automatic calibratioa un.lt, foo.r nuunu1
L•c,atrol rlr:lw,•r!i, ;md fi\' llUt"t:lh.w control units were 
!al>nuatet!, �LC:t!pl,Unet' t.estc•<'I, ;,o<J inst:J.�d :U all 
u��• h. 'lth•IU! •�'--Cl'pt ltITF. Tho MTF unit has lx'l1l
u, x-r 1011� c1�t11C'Orln1; c� ,l11;tlion \n \hf! \lu.nt.sviUo

1-:n.1:tnr,•rinli l.nhor,.tor,•. n,,. L:Ul'.inet!rJng evnluaU011
�.n I" c-omrl, t,•,J dunnt: U;,• fU"61 QUJtrtt:r of IT ]966. 

rt,, <-l••<'l!"IClU dt•Slt!n c,f \.�1 \1 -:u.:il lnstrument.3.U.00
r, • ',M'., "�-4 nnd �25J rltL'<!l,,,,n c11u!p1n, nt v,:as eomplct
' d. P1 .Kltn·w.in (!r.,wtnr.!> for Lhi' fahdcatioo 01 thls
,'((t.-T1ruc111 .u •' unoer 1,r.,1.:1.1 1t1un un-1 sclleduk-d Cor
l"t'!1lph t1vn wrli.1; Uw fir l ljlltri.or of IT 1966 •

Tnc Initial t•lt.-�·tric.Ll d.·611,u uf tht> .U\1.entl:l checkout. 
set and I.be oeceRs.'U'y reoosig11 brought a.boQt by the 
addiUon or tho visunl lnatrumt"tltlrlian TV camera sys
Lem (CAM 2.2'1) to I.he S-IC !rtAge was completed • .Pro
rlu\·U.on drawi.n{;B Cor \he lnhrlcation of th1a test sot. 
were rt. lc..tmd, a.nd tht• lllidal unit has been Cabria.at
cd, cvalu.1.ted, :tnd delivered to R�UAL. Electrical 
dca1gn o[ the SWR mea.auring sot nccessilated by the 
addlr.fon of lhc TV camera system bas been completed 
and produ<·Uon drawings havo been relezs.sed. Three 
tool" to :lid ln the lnstalLuion of tho film cameras 
(CAM 2.2:'J) (or I.be stagt- vtsua.l instrnmentanon sys
ll'm have ucon deStgix.-d and released. 

SUUSYSTEM TBST EQUIP\ll:NT 

l>t•slgn or the: lower-level wst equipment proceeded
tW.isfaclori ly on the scbedu.le needed. to support mana
ta.ctunng operntioru; 'Wd is virtually complete. except
for conl.i.nwng changes oeccssltnted by changes 1n de
sign of stage systems.

CuoLract go-..thead for contract ModUlcatiOll 233, which 
ct>"tablii;hc!d n.-qul.rem\'f\t.s br equipment for perform
ing F-1 t'n�..- roceivtng Inspection checkout, was ro
t't°ivL·d during lhl• third qua.run- of FY 1965. Critical 
<k>sJgn rrvi.cws wero held 1n April [or both the Boeillg
des1gncd equipmr.nt and the vendor-designed bydraul-
i c pumping lmlt.. The design is apprOJdmtltely 90 per
cc.mt complete (or both. Government hrnrl.ahed draw
ings for the cloctric:tJ test sel haw boen released (or 
pr<,eurum<'nt .i.cUon. 

lllANSPORTATION Al'ID HANDLING EQUIPMENT 

B.;tsic dc-slgn releases and all committed design change 
rclea&.:s for lhc stage hort.r.ontal inlc"rnal acce88 equip
ment haV\l been completed (Fig'ure I-11). laBtallation 
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FIGURE l-11 STAGE IMTERTANK 'flORK & ACCESS PLATFORMS 

procedure h,1ndboolu. for thuae stage Intern.'\! work 
platlorrns were pt•eparcd. Dnsic design releai.e11 and 
all cornmiited desi�n change releases !or the intert.ank, 
thrust structure, LOX tank, and fuel tank stage verti
cal internal access equipment. were completed (Fig

ure I-J.2). EndneerlnR design changes to lbe basic 
rele(l.BC ol lhe vertical intern.al nccess equJproentarc 
In work tor I.he LOX and fuel l4nk uppor bulkhead pro 
l.eotion e qu..lpmont, 311d forward slw:t internal acces6 
equipment. Changes to these items are necessary to 
make them compatible with cabling releases of flight. 

vehicles made subsequent to GSE roleases and with 
other oornmJUod st.age changes. 

The stage wefghiog equipment was succesafully 

used to weigh the stage weight simulator aL H.-QUAL. 
Scvorn.l components of tbe weigbJ.ng equipment w"PJP 
delivered on an interim basis for use with the weight 
simulator. ihese components will be rel)laced with 
Improved design before the first scheduled use of 
I.he weighing equipment with a flight stage nL R-QlJAL. 

Design roJensos were completed Car Lhree items of 
engme handltng equipment used to support the in
stallation of the S-IC/F-1 engine weight simulator. 
This equipment consists of: 

a) A counterbalance tool capable ar aligning and 
poslUon.ing lbe F-1 engine weight slmulators
fol:' �llnUon on the horizontally oriented 
S-lC- F' stllge ;
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FIGURE 1-12 5-IC STAGE FUEL & LOX TAHK EHTERIHG EQUIPMEHT 

b) A shackle inst.allation for lifting and installing 
engine weight simulator we�>hl plates;

c) A weight plate installation pallet for installing
weigbt plates onto the engine weight simulator
on a vertically-oriented stage.

All design releases for the propellant tank pressure 
monitor and cootrol equipment were completed, and 
the operating and servicing handbook prepared and 
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released. 'l'hc first two pressure control modules, 
manufacttrred by Hayes Co., were delivered to MSFC 
R-QllAL in June, 1965. 

MECHANICAL AUTOMATION BREADBOARD (MAB) 
(CONTRACT MODU'lCATlON 94) 

Design was completed and f
a

brjcatioo. documentation 
released for the following elements oC the MAB: 
fuel system, LOX system, control pressure/surge 
system, F-1 engine gimbal stand, manual operations 
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•nror, and thrus� chamber simulator. Design con-
1111-es on the following elemtsrtt.s: fut!l und LOX de

pletion, MAB intarOOJUl.ect, and h ydraulic load eimu
la�r. 

Tbe requirement Cor I.he hydraulic loud simulator 
WIUI est:lblisbed by contract Modlficntlon 234. The 
simulator wtU be capable or sunulullng t.htt dynamic 
hydraulic loads enuountercd during l he 5-IC five en
gine sw.rting sequence. A supplement  to the modl!i
cation, calling for c1 severable shelter over the MAB 
hydrauUc equipment ot MSFC, hnfl bt•cn l'<'CCht,cJ. 

UMntUCAL EQUIPMF::-JT (CONTRACT 
MODIFICATION 123) 

The designs were oompleted and all fabrication 
documentation released for the substitutes, simula
tors, vehicle plntcs, f.ULA carri<'r umbl Uc1tls and 
lnterconnectinR plpltl11,. Al pr4.!BCnt, ncLfvlt)' conAIBLB 
of sustaining, mo1\lto r1ng of quaUflcation wating, 
lmplement.iDg changes, J.nd wrlting operating rind 
servicing l11structions. Tbt: operatlng .ind servicing 
Instructions are approximately 20 percent complt?te. 

Slmul.n.tcd lift-off tests wcrc conducted by th�• 
NAB.\ test laboi-atory on I.he l..til scrvict: mast in 
conjunctioo with the :ul three urnL,ULc,,l�. IJ\ a<l
dltion, Je,ctopmcnl tests wert' conducted on tJw 
All No. 1 umblllcal nssemblie� and LhP lntcrtan.k 
nssembli es. As a rosull of th1:sc tests, =varul 
df!&ign changes wure l'equ.ircd, Those \\.<!rt.' m:tde 
lllld documentation relcascrl. 

All test. requ irement.a and proreuures docum,.ml.b for 
both vendor and In-house testing \lCre completed :mt! 
released. Vc>ndor quA.l lUcA.tlon I.es Ung ",,. .. ut:cesi.
CuUy completed for th(' uinbilicnl switch, all ur,blU
cal couplings, the inlerlanh pnelllnatlc actuators, and 
lhc lntert:1.n.k butterfly valve. Both ve11dor and 13oelng 
documenlallon pu_ckoges are being processed for the 
vendor�desigucd horc.h\ o.re. i hose puck.iges incluue 
Lesl requ i remcnl:., procedures, reports, maint.en
an-.c ml'UUJn.lt., n1w1·of1h11, re1 L'«A.ludllle ural'ini::. 1a11<·. 

The liquid oxygen fill-drain assembly is pn·sently 
uJ)dergomg vendor quali!icn Uon t&6ting. Qualifica.
Uon t.csllng on Boolng--deslgoe<.J hardware 11ssemblic1:1 
Is proceeding, following 113t1sractory completion or 
colllponent tesU.ng of Boelng-cles.!gned hardwarll. Tho 
forward umbilJcal vehicle plate and carder assem
blies were qualification tested salisiactoril1. lnt.er
ta.nk assemblies underwent the functioual portion of 
quall!icatlon iesling and ere in the flneJ phase of bu
micUty aod lo'l\-temperature testing. All (uact.lonal 
quall!icaUoo tasUug o( I.be Aft No. .l umbil.ical is 
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complete und preparntlon Is being mn.de for the Cina! 
phase of vibration o.nd shock testing. Quallfic�t.ioo 
testing of lhe Aft .Nos. 2 and 3 umbilicnl assemblies 
is scheduled to begin early ln FY 1966. 

LAUNCHEH UM.BCLICAL TOWI::R (LU'I) PNEUMATICS 
(CONTRACT MODlFlCATION 174) 

Thl: S-lC pncwruttlc console, pneumatic checkout 
rncks (PCR), and Lhe pncuma.lic console lost set de
signs were completed nnd released at the end or FY 
J 90 •. 8u1Jst,quent rvvisions lo the fWlctlonal requirc>
ments of the LUT pneumutlc equipment rcqulrcd ni
deslgrui of the pneumtltlc checkout r:icks to change the 
suq-:e t.esllng technique, to delete rnanunl testing func
Lions, an.cl LO rt:packagc from six U> tour racks. An 
nccom,p:lllyin& t'edeslgn of the PCR test.er porl ioa of 
th<' pncumnilc console test sot 1vae completed by mld
fY 1965 

CAM'a 225 and 27jj provided for a new console, and tbe 
forward umbi!Jcal service unit. This ls to be located 
on the 100-foot levol of Lhe LU'f. The design was 
�omplcted in the Lhitd fiscal quart.or. A qualUlca
uon program for the pnt.!umatic components used 1n 
thL LUT pncumaUc l'Cfuipmont was esto.bUshed, con
ducted, and <.-omplcte<l this year. 

LOGISTICS 

During Uw ,,..i.st yenr S-IC stage and OSE logistics 
SUPl)(Jl'l uCforti; v.-1:re confined to preparing the 
S-lC-1 pol·Uon of 1hr 8atw·n V Teichn!cnl Worma-
Lioo Handbook, the Pnttumnt.i c Tt'st and Checkout 
M.linlt•nancc Manual, and recommended Mnint.enance
Span' Parts Llst for stages S-IC-0 ,Uld S-IC-F. 
An lm?<>rt.mt ..,uor� (l\1ring the pa:11. year Wl\8 lhe
nooing MSFC devt.lopmcnl ol comprehenslw lnt.e
gratt:d logisUcs support prognm plan. These Boe
Ing ancl NASA/MSFC efforts culminated In the COD
LracLOJ'1S rcc-clpt of c.;ontract Change Orde1· 1'UCH-44,
Junu a, l!l05. Since that time, tJ1e contractor bns
pn,parc·d dcw.H<'d plans nnci work statements a.nd nas
csW.bl\i;hl'd u.n orir.mization to 11llj.llt>mont the logtstica

efCot·t. The Boeing Company nas the roHowlng obli
gations under '.l.llCll-44· 

a) Preplll'c ti'\ S-JC LogisUcs Support Program plan 
dcscribJng how the logistics support elementa
"'lll be developed lo provide 1oilst1cs support
for certain S-IC stages and contractor-f1.1rntsbed 
S-IC stage-peculiar CSE. This plan was sub
rnllt.ed to NASA/ MSFC on June 3, 1965. 

b) Conduct a matnt.e�nce nnal yals 011 I.be s-rc-1

U1rough -10 stnges from on-dock delivery a t

05-12601-2 



KSC/MILA through launch of the Saturn V vehicle. 
This effort will include an analysts of the contractor
furnished S-IC stage-peculiar GSE at KSC. MaJn
tenance analysis Will be based on MSFC -furnlsbed 
Saturn V operations analysis and maintenance 
concepts. 

c) Establish, maintain, and control a spare parts
support program for the contractor-fu.rnJshed
S-IC- F and S-IC-3 through -10 at KSC, the
contractor-furnished S-JC stage-peculiar GSE at 
KSC, a.nd the R-TEST S-IC umbilical carrier
hardware. Tbls responslblllty includes, but is
not limited to, such functions as spare parts
identification, acquisition, l'Onfigu.ration control,
storage at Michoud, inventory management, and
transportation. Tbls spares effort is in support
of the stage and GSE repair, replacement, refur
bishment. and retest functions. The Boeing Com
pany is responsible for repairing and overhauling
reparable parts replaced by maintenance spa.re
parts provisioned in support or this pn>graru.

d) Identify and prepare technical support data
(technical manuals) covering Operations and Level
l maintenance at KSC for the S-IC-1 through-IO
stages and contractor-furnished S-1.C stage
peculiar GSE.

e) Provide logistics field support engineers at Lhe
appropriate time at MSFC and KSC to analyze,
evaluate and resolve logistics problems, and re
port and coordinate logistics matters with
NASA/MSFC, NASA/KSC, or Boeing.

05-12601-2 

The Pneumatic Tesl and Checkout Equipment Main
tenance Manual for the Launch Umbilical Tower was 

prepared under Contract Modification l74and deli v
ered in the last quarter of FY 1965. The delivery 
schedule for the S-IC-1 portion of the Saturn V 
Technical Informal.ion Handbook is included in 05-
12528, "Technical Manual Program Pl.au. 11 The S-lC-D 
and -F recommended maintenance spare parts lists 
mentioned above were submitted under Part m,

Paragraph D of Contract N ASB-56-08. 

Because of the late estabUshment aC the Logistics 
Support Program, spares proc\U'ement problems may 

cause program dlaruptions. To mln.J.mize program 
impact, spares must be ordered and procured on an 
expedited basis. Certain technical manuals will be 
provided to support Operations and Level 1 mainte
nance at KSC; however, time will mot permit their 
preparation to support the S-JC-1 at MSFC. There
fore, the first interface between the procedures pro
vided in the technical manuals and the S-IC -1 stage 
equipment will occur at KSC. 

The lace authorization for an integrated Logistics 
Support Program notwithstanding, vigorous attention 
to all problem areas and energetic objective action 
by both the Contractor and NASA may reduce, but 
not el.uninate, delay and excess expense for logistics 
support of early llight stages. 
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OEUABILITY 

INTRODUCTION 

The Sab.trn S-TC "Reli ability Progrnm Plan," 05-
11013, lniU:illy released ln ,Jtuiuory l9Ga, h11..1:1 been 
updnte<I by n reviswn. Tbf! t·cvislon Mt5 submittod 
to 1-MICII-QR and upprr,\·E<d during lhe Courlb Cii;cal 
-,uarter (Ste Reliability Oocuruent.atlon a.nJ Rt>porting.) 

A JoinL review of lhe S-IC stagie reUabll!Ly pr�ram 
by Boeing nnd NASA MSFC wrts Mndut'ted in prcpara
Llon for a Lrleflog of the J>resfdentJAJ SdenLllic Ad
vu10ry Com_mlltee. Thli,; committee revfo\\1.:d lho 
Solum \ Program el MS!'C. on \tnrcb 24 and 2&, l9fl5. 

Personnel aaslgnmenLa in the rellobHlty prr�am aL 
the end at FY l�Of> aro i,hown 1n F ,guro I 1 J. 

Auditing ol u.1.1 organuoti ms Cur cum11l111nc.;(.> with lhl' 
"ReltnbU1L)' Program Pl3n "[)5-1101:1, ru; rubrd, 
wo.e c•mdutctcri quu.rtcrly. Th<- c1.-sults of lhests ,11.ulH1:1 
were pt'el3ented to Bocln.g man:igcnit-nl uruJ LO --;,\SA 
MSFC. Thl' nudil wns summar11.ed Ju Documents 
O5-l260l-3 and -l, and n.,-1295�-1 and-:!, "S-CC' 
RC'Ual.Jillly l'rngram SLa.tus." 

ACTI\'JTIES 

Reli.a.billly Analysis (F'igw-t! l-14) 

Tb1c1 Jurw:u·y. 19G5, roleas� ol "Propulsl<>tVMoohanlC'tiJ 
Systems f>es4,rn Annlysi1:1, •• 05-12572-l, lncorpor!\kd 
two nddlt1oru.l systems, fuel delJvery and LOX pt"ea;
su.rization. The last 1·l'marning system, conlrul pres
sure, wat; rcvis� lo reflccl a major design cb:1ng<.! 
(CAM 242) and wlll lJt· .locludetJ in the .ruly, 1065, ri:
lease. Th1s rcleni,e \\Ill reOect results of thl' evaluu
Uon i:;b..tult:b couducLed IJy Saturn Rooster Tc-chnolul{y 

The April, 1965, updating of 05-12572-2, "Operathm
ul Electrical Symems Design Analya;is," wll8 ootcom
pleted on schedule. The c.:om.pleted ::u111lysiB was re
viewed and was being prepared for II July, l!H!S, re
lease. This issue will oonsiet oC failure mode nod ef
fects ann.lysea (FMEA) and probab!Jfty rtn:llysei; (PA) 
baaed upon August, 1964, system configuration. 

Parameter rec onunendations tor the pi opulsion/me
chonical single Utrvad analysis and emei·gency cet.ec
Uon system (EDS) wore released October l, 1964, In 
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DS-12789, "Design Analysi s  for S-JC-1 Malfunction 
Detection Sys�m." ThA document was upda.Uld in 
February, l9GS, to show propu)siOll/mes:hanical de
sign changes, and again 1n April, 1965, to integrate 
the elt>ctrtcal/elcctronic systems lnto the single 
thrend di.1.graw. 

The lot.est revision to 05-12789 was released Juoe 1, 
1966, nB schodulcd, nnd was changed to ro.Oeot the 
recent NASA, MSFC R-P&tVE-VO, analysis ground 
rule which climln:tted gimbtll and nex hose major 
leaks and t·upt.urns as vn.Ud failure modes. ThJs 
ground rule chAnge resulw In a t;1>mewhat Umit:ed 
!-ingle UweatJ '.Ul.lllysis, in lhal major failure effect.a 
.Yueh as "LOX tank rupture due lo over-pressure" do 
not appear on lbe d.lngrain. In ordt:r Lo present a 
single thread diagrrun t·epreseot.tng the complete de
sign analysis rcsult.a. 05-12672-3, "lntegrated S-lC 
Systems Design Annly�is," was prepared and released 
in June, 100:,, 

A study was provided in support of CQntrnct Change 
01·dcr �o. M [Cll-29, "Evaluation and Prellml.nary 
DesJgn of an S-JC' Gas InJccWon Systt:m." Ao �•MEA 
and n PA v.cre cooducwd for lbe various conl1g1Jra
Uo11a. under study. 

Documeul 05-1195-1., ''Sab.lro 5-lC Stage Assessment 
:ind Ptadfrtion Prugram, 11 wni, updated and releas� � 
in \fay, JIIGii, The upclaUng refll'ct.ed the current 
m0tlelo onu met.hods being used lo the nssossmeat 
and prediction progrnm. The mulUple (n.Hurc mathc-
111:ilic�11 model wus motlllled lo provide (or the J.ncorp
orauun of data, ha.ages, and to mln.imize timer� 
quired for comput.er simufations. 

Oocum�•nt 05-11954-l, •·Saturn S-lC Stage ReUability 
A1utlysls l\ecord," wns rell'twcd in April, 196�, to 
prl'Rent th� ev:1lu:111ou o! the propulslon/mechnnJcal 
s;stem using Ute slngle failure c!Cects slmulation 
model. Inputs d. addiUonn.l data \\'ere provided in 
order to complete a preliminary prediC'tion o! the 
S lC-1 stage using the alngle failur(I effects aimuln
Uon mod�I by Auguet l, 19G5. 

All Inputs of reliability data for the mulUpJe !ailure 
elfects slmulaUon model were completed and placed 
1n FOnTRAN form. The final S-IC-1 prediction UB
ln& the mulUplt. failure simulation model ts schedul
ed Cor completJoo· Ja11U&ry 15, 1966. 

OS-12601-2 
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FIGURE 1-13 
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REllABILITY PROGRAM ·'.MILESTONES 

(PL.AN VIII) 
RELIABILITY 
ASSESSMENT 
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ANALYSIS 111,.QRT DS-12572-1 

RELEASE ANALYSIS 
lt!PORT OS-12572-1 
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IIJ L 1111 LITY 
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1 
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SYSTDIS ONLY 
(£XCLUDIS l!OS 

TRAININC 

TRAININC 

INITIAL GOAL 
ALLOCATION 

FINALIZE P/M 
ALLOCATION GOAL 

SUBMIT 
MATH MODEL 

& 
INUROMENT ATION) J F M A M J J A S O N D J p M A M l I a N D

19'3 
LEGEND V MILESTONES' Q ACTUAL SLIPPAGE 

- ACTIVITY (:: ,oTl!NTlAL SLIPPAGE 

Documentation and Reporting (Figure I-15) 

A revision of 06-11013, ''Rellability Program Plan," 
was released in September, 1964, to incorpora� the 
changes requested 1n letter 1-MICH-C, July 2, 1964. 
Subsequent coordination meetings were held wlth 
I-MICH-QR du.ring llaroh, 1965, -to resolve all items
necessary for plan approval. A May 1, 1965, re
vision refieetlng the requested changea was aubmltted
(or approval by letter 5-1118-M-71-699, dated
M.ay 12, 1965. Approval was granted by I-MICH-QR
letter dated June 21, 1965.

All four qua.J't.erly release• of D5-11910, ''Rellability 
Status Report," reO.ected the current status of reU-

uu 

• HOLLOWSYMBOL MEANSSCHEDULED, 
SOLID SYMBOL MEANS SATISFACTORY 

19&5 

◊ R ISCHEDUL ED• 

ability task accomplishment end Ule critical ltems 
11st. Goal aad assessment data orl.ginally contained 
in D5-11910 ere removed from the January, 1965, 
issue and transferred to _D5-11954-1, "Saturn S-IC 
Stage Reliability Analysis Record." A supplemental 
revision to th 05-1-1910 crlUcal Items list was re
leased in May, 1965. This revision correlated re
liability test identification numbers to specific criti
cal items. 

Document D5-11593, "Launoh Systems Branch Raoord 
System," was under revision. The eetimat.ed release 
date 1s J<1ly 15, 1965. Certain related documentation 
will be delayed due to the statue of this document. 
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RELIABILITY PROGRAM MILESTONES 
· (PL.AN Viti)
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••• UM 1111 LEGEMO 

V IULESTOHES' Q ACTUAL SLIPPAt.E 

- ACTIVITY C! POTENTIAL SLIPPAGE 

FIGURE 1-15 

Acticn W8:S initiated to control age or time/cycle 
sensiUve items and to upgr�de D5-12713, "Time/Cycle 
Recording Requirement.a," to Claes 1 docu.me•tatlon.. 
Engineering drawings oow must specify what items 
are age or time/cycle sensitive. A new form, lbe 
Age-Life Record card, was initiated to log the c11re/ 
ma.nm.acturiDg dates, shelf-life and Installed-life of 
ap-Ufe senaitive material. 

"GSE and Electdcal Systems OrganluUoo RelJabUJty 
_Program Plan - S-IC," Docu:ment. D5-.12982, which 

◊ al!SCHl!OULED 

• HOLLOW STM&OL MIEAKI SCtfEDULEO 
SOLID SYMBOi.. IIU!!:AH.S SATISFACTO,CY 

outlines I.be reliability respoosibllities, policies, � 
era Ung procedur-e.ll, aro follow-1.1:p activity {OI' the 
GSE and El ctrical Systems OrgalmatlC111, was reJ.eu
ed on AprU 14, 1965. 

DESIGN REVIEWS 

Critic l d slgn reviews were condoct.e.d on eight ltems 
during the fourth fu,c;:u quarter. These Uems are 
enumerated in the chart at. the top of the next page. 
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Review Date pramt'9s Tit.le 

4-1-65 60B79609-l, -3 LOX Tank OpUcs 

4-7--65 60852101 Valve-Solenoid, 3-
way 

4-7-65 60B5Zl06 Valve-Solenoid, 2-
way 

4-28--65 60B47001 Retrorocket Motor 

4-28-65 60B20000 Base Heat Shield 

5-4-66 60B41136 Valve-LOX Inter-
connect 

5-4-65 60B74600 T. V. Transmitter

6-29-65 60852000 Control Pressure 
System 

Total number of reviews conducted by tbe end of FY 
1965 on critical systems, subsystems, and components 
or items were as follows: 

a) Eleven of twelve structure lteme were reviewed
with the remaining one, lnt.erlank, acbeduled for 
rlrat quarter FY 1966.

� All eight reportable pt'opulaion/?lechanical sub
systems (per D5-11910) were reviewed.

C) 

d) 

e) 

Only eleven opE!ratiouaJ electrical subsyatems of
the electrical/ electronic portion of the S- IC stage
are classed as reliability critical. The intent or 
formal critical design review per Launch Sys
tems Branch 0. P. 650. 3 was conaidered to have
been completed by a previous Boeing-NA SA/
MSFC review.

Of the forty-eight critical propulsion/mechanical
items at tbe component/piece level, thirty-three
scheduled reviews have been conducted. - Three
Boeing controlled items, seals, -..,ere not sub
ject to for Diel review. The remaining twelve
it.ems are MSFC controlled.

Of the fifty-six operational electrical systems
critical items, there are sixteen Boeing com
ponents, six MSFC components, and thirty-four
MSFC or Boeilll piece parts. Three scheduled
reviews on Boeing compooenta were conducted.
Boeing piece parta are not considered subject to
formal cr1Uca1 deslg)l revtew.

SELECTION AND CONTROL OF PARTS 

Document D5-11372, "Parts Selection and Control 
Program Pian - Saturn S- IC," was prepared u direc
ted by Technical Directive No. [-V-S-IC-216 and re
leased July 23, 1964, for approval. Technical Direc
tive No. I-V-S--lC-250 was received November 16, 
1964, di.recting implementation of os-11;n2 wttb minor 
changes. The document, revised to incorporate the 
NASA/ MSFC requested changes, was submitted for 
approval by letter 5-1118-:-M-71-579, dated February 
26, 1965. Change Order I-9 to Contract NASS-5608 
was received April 2, 1965, cancelling Document 05-
11202, "Specifications and DeviaUo� !or lbe 8-lC 
System." NAM/ MSFC letter I-MICH-QR, dat&d 
June 3, 1965, stated that the provlaions'ol.D6-11372 
satisfied the requirements cL Paragraph H-H, Part I, 
Exhibit "A'', Technical Work Statement of Contract 
N>.58-5608, and that the document wu approved. 

FAILURE ANALYSIS 

Drafts of the failure flash report for both branch pro
cedu res and engineering instructions were reieued 
during lbe rourtb fiscal quarter. Eog:ineerlng etandard 
operating Lnstructiona (SOI) 650. 9, "Failure Analyeie," 
was released in February, 196�. The llr.t eclit!Oll of 
the "Failure ., nalysta Monthly Statua Report" was re
leaBed in June, 1965. 

The following was the st.ab.ts of Boeing and supplier 
failure analyses at the end of FY 19e5. 

In Work Completed 

6 17 23 

RELIABILITY EDUCATION 

A training course was prepared a.nd preaemed to in
struct persoonel in the pro�r control of ccntamlna
tion for propellant wetted components. Factory per
sonnel are expected to cooiplete Ult• course by the 
early part of FY 1966. 

A course entitled "lrultall.ation and Handlblg ol. Elec
trical Connectors" was developed and te � c9Qduc
ted by Industrial Relations Training Departme11t for 
technicians, mechanics, and Lospectore·who balldle, 
install, modlfy, repair, or inspect electrical wir1Jlg 
and connectors. This four hour course will provide 
training .neceeaary to reduce damage to electrical 
wiring and caooectors. 

0S-12601-2 
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SUPPLIER CONTROL 

In the mc..n.ltoring of supplier pro('eases and hardware 
failure problems, spec iaJ emphasis wns dire<'ted co
ward those supplle\·s who funush mech:mical com
ponents. The pr Inc 1pal problt>m e11cuuut.e1·ed i:; rn 
cleaning and packaging LOX dean part6. To rcsoh e 
this problem, aupplie1· deaning proc"'sses were rt!
examined to verHy LhaL cleanUnei;s l,.•veli; wen• ade
quate and t.o assure that. no potentially 11,,trlmenutl 
clearung operations \H!t'<' uiilued \ t.c:im rr>pt·esent-
lng cognizant organi.zatwns wos fot·mrd to assure 
comp)etf. compliance with cloaning e,oquiremenlb. 
Six Boe111g cleaning spcctallsts are prPl;clltl.v workin!-(' 
with suppliers in suppnri. of this program. 

A system 1s being cst.al>lishcd Lo assun: I.hat all engi
neering orders (EO) Ol' process spt!dfic:nL!on tlrv1a
tions (PSD) referenced 1n proc.•urement druwings an· 
transmltted in a Umell mannl'r w aH :ufrc-teu sup
pUc1·1:1. The system is targd.eJ to Ix• tn operation 
during first quarter FY 19«,6. 

A total of 3ll manag;ctnct1l l'•:\'1�\\'H .mrl 11u,1lit� sv;;t,..·111 
surveys were conducted at suppHer t·u·iltt1(,, durin� 
the quarter. Document G0B00t)lll, '':c ae1 al ih.'qulri.•
mcnts for Su;,pllers,' �s ht:ing revi.,e<I t..> ·,ssw·c con
figura.Uon cont rol of supr,lli-r-fur1tls11ed na.rdw:u c 
lh.ro�h impr,J,·ements in th .. part-n·,rl:i.11.; systt m. 

EQUIPMENT QUALITY ANAL VSES 

The t.hlrwen parts li:;tcd ,.,.. IO\\ v..c-rc 8UIJ_11.1t hJ<I to 
Equipment Qu:.1.llty A11al)St'8 (rQA) during Lh<! l.LSt 
fiscal (ju.art.er. 

EQA Nu. 

EQA OIG 
EQA 019 
CQA 020 
EQA u21 
EQA CJ22 
EQA 023 
EQA 024 

EQA 025 
EQA 026 
E:QA OZ7 
F.QA 030 
EQA 031 
EQA 032 

05-12601-2 

Drll\\ ing No. It.era 

60 B71i47'l-lR T .\I f'1)\l't-l' Suppl� 
H\'78.\ Ma roll.a \ al, c· 
c,u B7allfil -13 B DC Amplifier 
60 B73n78 3C l:'mittcr rollo\\t:r 
60 B72M!J-IB Temp . Transducer 
60 .D75l30-l Mult1coupler 
fi0 876371-lA Sub. Can·. Osc. 
!\O 876101-lA Stngle S. II Assy 
60 1176373-IA Dl'-IJr Cun\·erter 
r.o B72Hi9-3 Pre .. ::; Transtluc-cr 
60 BSl-107-1B V�tlve Assy. 
60 B-41028-lA Valve Assy. Check 
Bk PL29KlA T6A -:� Re lays 

llece1pt of satisfactory rC'plico from suppliers enabled 
ihrct lc:QA' s l.(J be closed during lb.t! fourth fiscal 
qwtrror 

o.. sign changes ru1d qu:.iliucall oo testing conlinued to 
delay the deliver) of rxu·t.s. Twenty-two EQA's are 
:-.cheduled tor tht firsl quarter of FY ]966. 

Twcnty-l'ight l·,QA 's were \.OndU1:t.<-o between July 3, 
rn6 1 and JUI) l, 1965 &•venleen have heen dosed, 
four arc: :l\\a!lln!-(' 6upplier reply. :111d SC'\en are in 
tl0<·um"'11 tat1on. 

DATA CULLLCTlON A:-lO ANALYSIS 

All rr.li.:ib!IJLy data cenkr computer programs were 
den,lopc•d <:\l'C'pt the "Actual versus Design Configura
tion rnmp.irison·• vrogram. The testing of this pro
i:;r:im \\ a:; cld:i ved bccnuse of i'fA5A computer facility 
pro�r:tmming lnnguag<' con\'ersions This program 
was bt.'ing tested for c,qiecled implementation by 
Augu,;l, 19G:i. IF1gurc 1-1-,./ 

The.• "Cort·ecti\ e Al'ti1Jn ll':'quest (CAR) .:,tatus Report." 
was rc:lt-asL:d in l\lay, L96:,. This ii, a monthl) report 
rdleding Lhe status u! mttstonding CAR's. 

A protl,T'.l.matic fl"xowriter w1s order(;d .Cor prapa
ratiun of "'\ctual Configuration" :ind "Unplanned 
l·.n·nl" xaw data ior use in computel' programs.
fhlf.. mdhod will cut costs L)' reducing the nmowit
of hand tra.nacribing and by roUmina.t.ing keypuncb
i.ng. The Friden C-Ompu.ny ha.e pro1nised delivery
tilt ti.rst week in August, 196!i.

The "Arb.1al Clo1tl'igurat100 Indentured Pa.rt1, List" 
c-omputcr pr,>J;ram wus tested with S-IC-D tbrtU3t 
sb:uc::illlre rblla, Thi:-. progt·am is planned to support 
delivery ol Ute s�1c-F IHioster with a mecha.nized 
configuration listi11g. 

fen r<•porLB on qualification and reli.abillty testing of
tluid c wplrngs and one report on development testing 
of linear shaped cbru·ges were s,1bmitted Ior the inter
:-ctv1cc rlata \!xchange program (IDEP) 

F.xpcricmc:e ret.<:otion studies were l'ompleted oo "Hy
drogen E ml>i-ittlement" (Octol>er J6, I OG4) and "NAS
1022A Nuts" (December 2. 1964). In addition, the
[ollov.·1116 mvestigations were romplet.c•d and will be
rell 1.<:cd a11 cxperknCl· n Lt:nLlon ;,tu.dies:

a1 Oucti� and ll1biug conUmlnaLlon, 

lJ) Analysis of �-IC stage comportent ra11ures during 
\·iura bon lc·>otlng: 
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c) Welding problems;

d) Precipitation observed during dye leak tests of
tanks.

Research for historical data was provided for approxi
mately 100 parts since January, 1965, in support of 
the engineering standard parts selection program. 

A total of 545 requests far corrective action were 
processed by the Reliability Data Center. These re
quests were generated by NASA/MSFC and various 
Boeing organ.izatiou!f. Of the total requests, 505 
were resolved and 40 are outstanding. 

A weekly welding analysis report was initiated ln 
January, 1966, to provide process history and 
quality trends and to identify problem areas. 

R EL!ABU.ITY A UDJTS 

Beginning with the llurd fiscal quarter, rnanagement 
visibility of the reliability effort was improved l>y re
porting audit f indings agamst the major contract ele
ments. Previous audit findings were reported against 
orgaruza tions. 

Audits during the third fiscal quarter rate<.! eight ele
ments as satisfactory, six as having deficiencies, and 
two as problems. The problem clements we1·e: 

a) Data Collection. Clarification of cooflicting iil
struclions and revision of b.·aining courses were
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recommended. The updating and revision of 
Document D5-11593, "Launch Systems Bra.nob 
Records System" is scheduled for release July 16, 
1965. Pending this release, revisions to organ
izational procedures, tnstructlons, and training 
were held in abeyance. 

b) Testing. Recommendations included updating of
documentation, Improved planning of qualification
and reliability testing, and releasing of reliability
test requirements.

The fourth fiscal quarter audits indicated that im
provement was made In documenting the qualification 
and reliability test schedule and the items to be test
ed, and in releasing reliability test requirements. The 
data collection area was awaiting release of the revis
ed 05-11593 at the end of FY 1965. 

During the week of April 26, 1965, a team of NASA/ 
MSFC personnel conducted an audit of. the Launch Sys
tems Branch reliability program, using the NASA 
"Manual for Evaluating Apollo Contractor Reliability 
Plans and Performance." The audit findings were 
described in NASA memorandum R-QUAL-RE-146-65, 
dated May 18, 1965. The audit disclosed no major 
Boeing problems. However, twelve action items were 
outlined for N'ASA/MSFC. Among these were requ.lre
mcnts to provide a policy on time/cycle limits; pro
vide cngineerfag and FMEA data on GFE parts; identi
fy the first man.ned launch vehicle; release the "Gen
eral Test Plan for the S-IC Stage;'' and develop pro
cedures for forwarding flash and detail reports on 
S-IC Cailu1·es occurring during testing at MSFC.
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FACILITIES MILESTONES 
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FACILITIES 



SUMMARY 

MICJJOUD F AC1Ll11ES 

During FY 1965 significant progress in facility acti
vation was t·ealtzed. Only two Michaud facilities re
main to be completed-the engine test nnd buildup 
areas and the high pressure test facility. All partial 
and interim facilities were eliminated during the year. 
Several modifications and add!Lions were made to pre
viously activated facilities. ThJs requirement is in
creasing in scope and is b1:1coming a significant por
tion of facility activation efforts. 

Thirty construction contracts WE'l'(! cumplcwd dul'ing 
the year, with seven still lo work. One conslrucUon 
contract is awaiting NASA approval. 

Activation or shop focilltfrs included the twu t.mk as
sembly positions, the fina.l assembly pos1Lion, and Uw 
hydrostatic test. and cleaning !uc1lily, all in tht· \ erti
cal AssemlJly Butlcling. Upon compktion of tht' hydro
static test and cle:uung position, n t•011t.;1inmcnl wall 
was added as a safet_y measure tn the cvl'nt of lank 
rupture during test operations. Other shop laduties 
activat1:1d during Lht• yetu· included honzontaJ installa
tion, and major pain Ung and sluppi.ng µr1 parauon. 

Test facilities complc-t<l<l dunng FY 1!165 induded 
ruechanlc:tl subsystems test (except eng,iuL• test anti 
buildup), tube and \alve <.'le11ning and valve clinic, an<.! 
the stage test building. Construction wlls s1.arto<l In 
completed Component Test areas 1.0 modU) the fRcillt} 
in support of the qLtalificahon tesl program (MOD 92). 

The lnitml ae;Wvatlon of Michoud l:tbs \I a� comµklud 
with ncti\',\tlon of the quaUty assuraocC' rol.aJ•:,, tahle 
inspection sunion in lhc third riscaJ qu,1rter. £x(·cp
tion is the higb pressure test lnc1lil}. This facilit.} 
had been p.u•tiall:,, aotivatA::d sinn• 19tl3; how,•ver, sev
eral changes in facilHy l'ettutrcments by the user de
layed the design ancl c.:on!:ltruclion a.ctivitic-s on th,· n -
mainder of the facility Mutuul :1.f.'l't'LlllL·nt hy .,LI par
ties allowed construction to bcl{tn on LhL rcm:lin<ki· in 
the fourth fiscal 4uarte1· wirh con1plPti<m i,cl11:dull'fl 1,y 
the end of CY 1 065. 

Completion of the NASA En�neering Olli.cc• Uuiltltng 
at Michoud during the second fiscal qu:utcr ;.dlo\\ctl 
Boeing to vacate all leased space in downtown to.L 1,1 
Orleans. 

A contract. to palnt the interior of Lhe factor) v.as a
warded in the thil·d fiscal quarter 1965. IL is sche;d
uled Cor oomptetion in tl\e first fiscal qwrter 196b. 
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Requiremc·nts fo1• a Rocketdyne facility were establ
lished in the third fiscal quarter. Design was oom
plc-ted lhe following quarter. 

H lfNTS\'l LLE YAClLlTIES 
, 

O.irlng FY 1!)65, additioual offke space was leased in
Huntsville to support increased manpower buUuups.
\\ ork was start.ed on a Boeing owned omce building
loc:ated in the llunt.lvUle Research T>ark. Its comple
tion is ,;cheduled for mid-C' Y H)66.

PLANT ACTIVATION STATUS-i\.UCUOUD 
At thi� ,·uJ vi the reporting period, 91 percent, in dol-
1:n va.lue;, nf the tot.al S-IC construction of facilities 
(C uf f) program at �lichoud had been completed. 11. 
1:; nntic1pawd lhat 91;. 7 percent or the facilities will be
complete by the c11d of Ute nc:-.t fiscal quarter. 

rn Jw1e 1%., MODS 15, 1G ;md 17 were added to the 
S l· (' F:quipnwnt Contract N ,\Sd-5606(F). Of the. total 
funding lur .Michoud SFC equipment, 7u pe1·cent had 
1.,ccn cumnuUNI b) I.ht end of the rC'porting period. It 
is unt.ic:iµ:LLLll !hat l:'>2 J.)(:rcenl will bl• com.rnitwd by the 
encl ol thl· next quarter. 

ThL following table indicates the percentage o[ brick 
and mortar a<'livalion (in terms of dollar value of 
C uf F' funds ,•xpend1°d), and thE' pNcentage of cquip
nw11t i,rnvi::,iunl•d 1,y ma1or category S-IC fa.cil.lt.ies 
(Ill tl•rms ol [w1cls <:ommJ.U.ed). 

MAJOR 
F.\ClU
llES 

Shop Fa
cilities 
Test Fa
cllltics 

ACTUAL 
As of G/30/GS 

BRICK SFC 
& EQUIP-

MUH1 AH MENT 
96.211 86% 

Labnra- 7�.3i 
tor lC'S 
Support & 85. 2%
Genn,1I 
Plant Fr,-
cilHies 
TOT,\L 
MlCllOCJD 91 <¼ 
P L,\,-.;'J 

PROJECTED 
As o! 9/30/65 
BRICK 

& 
MORTAR 

96,8',t 

99.7% 

92.9% 

90.6% 

· 95.7%

SFC 
EQUIP
MENT 
89% 

72% 

84% 

61% 

82';, 

Follow-on moclli1c:1t1ons :tnd ad<litions to present facll-
1Lit:!:> an· t·Ul·rcnLly in progress in the minor assembly 
a.n•a, Vertic:tl A1>st·n1.bly Buil ding, horizontal instal-
111.Uon ar1a:a, maJ01 painting and shipping preparation 
C...cmty, sulJSy0tc·hts wst (mechanical), st.ll!,re test posi
tion and support, tube :llld valve cleaning and valve 
clinic. componc-nt tesl arc a, support and services 
arl!as :md painting oJ lactory. These are all scheduled 
for completion dUl·tng Lhc first half uf FY 1966. 
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STAGE ASSEMBLY AND MANUFACTURING MILESTONES 

(PLAN VIII) 
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MICIIOUD SHOP F AClLITH:S 

MINOR ASSEMBLY 

FUN CTI ON - This facility provides for fabrication and 
tlssembly of bulkheads, skin sections, thrust structures, 
1.ni.,rt.ank slr\JClurcs llld forw:i.rd sklrt nssemblitis (l'lg
urt• D-1). 

USlNG 01:lGA.''U:l:ATlON - Opci-aLlons 

AHE \ - 238,500 sq. Cl. 

M(LJ::STO�ES - Thr mlnor assc•mbly fadllty W3h lnl
UAlly actJ \'::ti.Cd IJI YY 196•1. 

The followin" :ulciltional. fuciUty proJects \\ ere com
pleted durmg FY 1965: 

Ph'l.sc I - Tht: roa.rrMKcmcnt wid l'Xpa.nsion ul minor 
11.i:;1wmhly a.t'e:J.1:i, 

FIGURE 11,1 "41HOR ,HSEMBLY AKt:A IH THE "GRAY IIOX'! 

THE PICTURE AT RIC.HT SHOWS EQUIPMENT 

FOR TAIMMIHG AHO WELOIHG BULKHEAD GOA£ 

SEGME>fTS. IH TtlE PICTURe IIROW A Y ,Rll'IC 

IS IIE IHG PAl:l'AREO FOR A TT.ICH"4ENT TO A 

III.ILKHE.t.D 

Phu.Bo n - CoDBtructlon of Coundatlon.s for the cnntl
lcver ring ba.lfle assembly po&ltion, lllld ut111Ue11 for 
wt.r1ng tunnel covers and the base beat sb.leld assembly. 

ModillcaUon of Lhe l 5-ton crane in mechanical fabri
cation a.r<1n.s. 

During lhl· fourth us,·11.i quarter lhc following adcl.l
Uona.l faciliL} projects were completed: 

Tho installation of a one-ton bridge crane over :he 
thrust structure skin p:.uiel MSembly fixtures. 

1ni;1:11l:iuon uf u,e Y-rlng pocket-milling facility, 

EQUlPMENT - or the total MJchoud SFC equipment 
funding for minor assembly, 86 percent ln terms of 
dolln.r value was oommlltc<l by the end of the report
ing period. 

11-2 05-12601-2 



MICHOUD SHOP F ACILJTIES 

VERTICAL ASSEMBLY BUILDING 

FUNCTION - This facility is required to assemble the 
complete S-JC stage in a vertical position. In addition, 
the area will be used t.o assemble tanks, install baffles. 
assemble tank connection sections, perform hydro
static testing, and cle:in flight vehicle LOX piping and 
RP-1 fuel tanks (Ftgui·es ll-2 and ll-3). 

USING ORGANIZATION - Operations 

AREA - VAB 
Suppon 
TOTAL 

44,-100 
51,800 
96,200 sq. ft. 

MILESTONES - During FY 1965 actJvulion oI 1.hc VAD 
included: 

a) Tank assembly positions 1 and 2
b) Final assembly position
c) Hydrostatic test facility

l'IGURE 11-2 FltlAL ASS£1,\SLY POSIT/OH 

IH THE VERTICII.L il.SSEM8L. Y BUILOIHG 

05-12601-2 

FIGUR! 11-3 HYOROSTATtc; '{ES't 

AHO CLUHIHG POSITION IH THE VA8 

A co.nta.inm&lt wa.l.l in the l\ydrostatlc t.est faoillty was 
constructed following the initial facility a,ct1.vation. 

During the fourth fiscal quarter construction of the 
tank repair position was complewd. 

Du.ring I.ht [ow·Lh H.scal qua.rt.er Lhe following addition
al facility projects were Initialed and will be comple
ted during the next qua.rt.er: 

a) The hydrostatic test personnel elevator
b) Construction of ladder llDd catwalks ill hydrostatic

test

EQUIPMENT - Of the total Mlchoud SFC equipment 
fwtding for the Vertical :\ssembly Building, 89 per
cent in terms of d0l.lAr va.lue was committed by the 
end of the reporting period . 
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MlCHOUD SUOP FACILITIES 

HORIZONTAL INSlALLATION FACILITY 

FUNCTION - Thls facilly is used to install the F-1 
engine and associated hardwarl.! on I.he S-IC st.age in 
the horizontal position and to 1·efu rhish the engines 
subsequent to static testing (Figure Il-4). 

AREA - Horizontal installation 
Refurbish 
TOTAL 

35,700 
13,800 
•19, 500 sq. fl.

USING ORGANIZATION - Ope:raUouB 

f'IGURE 11--4 S-IC-0 IN TI1E NORIZOHTAL INSTALL,\TION FACILITY 

WLESTONES - The following milestones were accom
plished dw·ing FY 1965. 

Const:ructi.on and activation of the ho:rizontal Installa
tion facihty was completed January, 1965. 

During the fourth fiscal quarter, additional activities 
Lnclucled tlesign of utilities in support of purge units to 
he inst.alled. The installation of these utilities will be 
completed during the next quurte1·. 

EQUIPMENT - Of U1e total I\Uchoud SFC equipment 
funding for tho horizontal installation facility, 80 per
cc.•ol Lo wnru; of dollar value was committed by the 
<.nd of tht' reporting period. 
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MICHOUD TEST F ACII.JTIES 

MAJOR PAINTING AND SHIPPING 

PREPARATION FACILITY 

FUNCTCO?i,-- This facility 1s required :for final prepara
tion of the booster for shipment. This preparation In
cludes painting, decal application, protectiv<-' coating, 
dust sealing and systems draining (Figures ll-5 and 
II-6). 

AREA - 16,800 sq. ft. 

USING ORGANIZATION - Operations 

WLESTONES - tivation oI the major painUng and 
shipping preparation fa.c:ility was completed dur ing th 
third fiscal qW1.rter. 

During the fourth. fiscal qu:trter Lh following nddiUon
al facility projec were initiated� 

a) Turn.ta.bl for pa.int booth nwnber l 
b) Raise b ight o{ pa.int booth numb�r 2

EQUIPMENT - Of I.he tot.al Michoud. FC c•quip,ment 
funding for the major painting and hipping pr�p,u a-

FIGURE 11-6 CO2 FIRE EXTI ... CUISHERS BEtrH, TESlEO 

05-12601-2 

FIGURE 11-5 P�II-IT 800TH.5 NOS l it.I-ID 2 

llon [1clUt;., 90 IX'rccnl in t.e.rnu. of dollar value was 
commiLt.cd by the end of the rcportlng period. 
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MICl:IOUD n:sT FACILITrn, 

SUBSYSTEMS TEST (MECHANICAL) 

FUNCTION - This art!a it; uaod Lo test mcc11anJcnl aub
syst.erua 1111d component.a, vendor-furnished Jtems 111d 
subeystcms which have failed In static-firing or upJ)t!r-
11:'vel ch.uckoul. Th:ls includes tesung and measuring of 
iustr1J.D1u11ts testing components and subassemblios 
thaL must 01>crote at extremely J� temperatures, test
ing and prooUng of pressure pncumaUc system (.;Om
poneul&, chcdcing \'alve crnek.lng pressures, and U:sl
ing LOX and fuel systems GJghl hydraulic componl!nls 
and subosscmbl1es of I.be F'-1 c11g111u figure II-7). 

Th<!! engine buildup capaLUity runclil"ln is perform1>cl In 
the engine tc1:1t area of sul>ttyat<•ms test (mechu.n.1cal). 
it Iooh.uJes the :1bility Lil lnstall components th:i.1 bud 
been removed for shipping, LO l't!-estnbUsb � lntcrnaJ 
aUbrnment o( Uie engine. to preset the actuator, Md 
to ll-Si;.,mble, inspect aud verify ll'lc Cit of tht- t.k.irl LO 
th.: e�mo nor.zle. 

The Huckc•t.dync area Is ra1�1.:irud (nt· logistic anll 
componont rer,a.ir supµorl or the f-1 engines. 

US
I
NG ORGANIZATIONS - OperaUous a.ad Sylft.ems

Test 

AREA - Subsystems test 
Engine test 
Rockeldyne 

TOTAL 

27,200 
13,650 
4,800 

45,650 sq. ft. 

M1.LESTONES - Activatfao of the subsystems test 
me<:hanical facility was completed 1n .December 1964.

DesilP')s of the engine Lest buildup facility and Rocket
dyne focllJty were completed dut-lng the fwrth fiscal 
quarter. C"nstruction will ht-gill during the next 
quarter. 

EQUU>MENT - Of UK- 1.0tal Mlcboud SFC equlprneol 
funding, 79 percent for subsystems test (mechanical) 
and 100 percent for engine buildup capability in terms 
or dollnr value was commJttcd bv the end of Ule re
porting perJod. 

f'tCURE 11-7 fHE TEST HACIHC Alie A IN SUBSYSTElo\S T!ST IMECHAHICALI 
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MI.CHOUD TEST F ACllJTlES 

STAGE TEST POSlllON AND SUPPORT 

FUNCTION - This facility is needed for final checkout 
of the S-IC stage. Four test cells will be used ror 

performing various teats on the pneumatic, hydraulic, 
mechanical, telemetry and electrical syatoms or lht.> 
s-tc et.aga lo ensure system integrity (Figure II-8).

AREA - 114,400 sq. ft. 

USING ORGANIZATION - Systems Tesl 

MILESTONES - ConstrucUon of lh.e St.ago Teel Bulld
lng waa completed during FY 1965. 

Additional construction project& initiated during the 
Ioarth fiscal quarter lncluded: 

,u;u•I! 11..A STAG!! TUT 11.WLOIH_G 

D.S-12601-2 

a) Support stairs and vonts

b) A gaseous nitrogen system

EQUIPMENT - Of the total Michaud SFC equipment 
funding for the stage t.est buildiog, 53 percent, in 
terms of dollar value, was committed by the end of 
the l'eporl..lng period. 

MJCHOUD TEST F .\CILl'TlES 

TUBE AND VALVE CLEANING AND VALVE 

CLINIC 

FVNCTION 

a) Tubti a.ad Valve Cleaning

This facility ts required for cleaning the fuel,
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L.OX, nnd pnewnaUc components to the levels re
quired for tho syst.cm. Tublng w111 be nu.shed 
with the cleAlling agents, dried, and pac�ged at 
this locitUon. Valves and componenls will ue 
cleaned a.od rinsed in ultrasonicnlly energized 
Oukl1:1, dried ln vacuum ovens and Ou1:1hcd to 
ccrUly cleanllnt.'88 (Figure U-9). 

b) Valve CllnJc 

This facility is used to take :..pa.rt. and re.,ssemblc 
valves. All inopero.bll' vnlves, orlJic�f:, regula
tors, and llu: like, wtll be Jlsm.mll,•d ,tnd Jnspcc
tcd l.l.l determine the cnusc :ind extent oC d:lll\31."-' 
ur nuu.C,1.nctio.n. 

FIGURE 11-9 TUB! AHO VALV! CLEAHIHG 

8 

AREA - 6. 700 sq. ft. 

USJNG ORGANIZATION - Operations 

MILESTONES - Construction of this facility was com
plt?ted ln December, Hl64, 

A trichloroethylene recovery system 1n the exhauet 
ducts was designed during the fourth fiscal quart.er 
and will be tn.stalled tlurlng the next quarter. 

EQUIPMENT - Of thE> total Michood SFC equipment 
funding for these facllitle1:1, 71 percent in tei:-ms of 
doUnr \'alue waa committed by the cud of the report
Ing perloi.l, 

.. 
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MICHOUD LA BORA TORY FACILITIES 

COMPONENT TEST AREA 

FUNCTION - Thle area 18 used to test meclWllcal, 
electrlosl, and hydraulic compoaeats o! the S-IC 
booet.er to �stablish and prove the dufgn ooncepU 
and manufacturing tecbniqllee l.l�. Test equip-
ment ls a.ble to produce, ae.oae, and record simulated 
flight and ground luu,dllng couditions (e. , .• a.ccelel'll
tion, Carce, vibration, ireaBUre, and tsmperatw:e 
envtrCJ11meat.a) to eetabllsh the !Ugh degree of rellabH 
ity neceeeary for b006ter OJ.gbt (Figures n-10 8Jld 
n-11).

A.REA - 73,600 sq. ft. 

USING ORGANJZATlON - Engineering 

Mil..ESTONES - The component teal tu:oa was activated 
1n June 1�4. ModiCicntion.e and add.lUons to the (acll
lty were initiated to aappoi-t of � 8-IC qualifi<>o tion 
test program (MOD 92) durlng 1' Y 19cl5 aJXI comple
tion oI thta e!lort ts scheduled ln the fourth quarter o( 

CY 1965. 

PIGUIIE 11-11 DA TA AHD IH5Tlt0M£NTA TION ltOO.C 

PIGUIU! 11-10 l!!Ll!!CTRICAL l!!LECTJIOHIC TEST .t.lflA 

[:QllO,ME�"T • 01 Uie total l\hchoud :iFC ,..-qufpmeut 
Cundlfli? ror the component te,.t nrr11, MZ percl'!nl, In 
terms r.t dollar vnluc, �a& commllktl by tbc llOO uf • 
the reporUng period. 



flGURE 11-12 COHSTRUCTIOH OF THE BASIC HIGH PRESSURE TEST FACILITY IS STILL IH PROGRESS 

MICHOUD LA BORA TORY FACILITIES 

HIGH PRESSURE lEST 
.

FUNCTION - This facility conducts all testing of a 
hazardous nature for both booster and ground support 
equipment. Components, subassemblies, su.bscale 
test hardware, tanks, and ground sl.lJ)port equipment 
will be subjected to various pressure Ilow and burst 
tests to ensure compliance with design requirements 
under normal and emergency environment and operat
ing conditions (Figures Il-12 and Il-13). 

AREA - Control center & tesi 
cell blli.ld.ing 

Test. area 
TOTAL 

5,000 
295,000 
300,000 sq. ft. 

Mll..ESTONES - DJring FY 1965, t.he liquid level test 
area of the high pressure test facility was completed. 

DJ.ring the fourth fiscal quai·ter construction began 
on additional foundations, test pads piping and utilities 
required in support of Lhe S-IC quailfication tesl pro
gram (MOD 92). The gas and control systems of the 
basic facility remained in construction. 

EQUIPMENT - Of the total Micboud SFC equipment 
funding for the high pressure test facility, 7 4 percent 
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in terms of dollar value was committed by the end of 
the reporting period, 

FIGURE 11-13 A TEST CELL 

IN THE HIGH PRESSURE TEST FACILITY 
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MICHOUD LABORATORY FACILITIES 

QUALITY ASSURANCE 
INSPECTION STATIONS 

FUNCTION - Numerous lll8pection stations are locat.ed 
thrO'-lghout the pla.Dt to ensure that all work performed 
by Boeing aad Boe!ng contractors conforms to NASA 
and Boetng speoJ!Jcations. 

AREA - Shops 
Test 
Laba 
Support 
TOTAL 

4,600 

1,400 
2,300 
4,300 

12,600 eq. It. 

Mil..ESTONES - During FY 1965, the last quality as
surance inspection station was activated with the In
stallation or the 33-Coot rotat'y tabl e and associated 
work platforms (Fig\l.re II-H). 

EQUIPMENT - Of the total �Ucbout SFC equipment 
funding for QA in.spect:l.oo stations, 73 percent In l.erm.s 
of dollar value was committed by the end of the report
ing period. 

FIC.URE 11-1• J. BULKHl!AO BEINC. ll<SPl!CTEO ON THE ROTARY TABLE 
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MICHOUD SOPP ORT FACILITIES 

OFFICE AND ADMINISTRATION AREA 
(NEW ORLEANS OFFJCE SPACE) 

FUNCTION - Provide office users with space to coo
duct required runctioos at M.lchoud Assemoly Facility. 

AREA - 394, 500 sq. ft. 

USING ORGANIZATIONS - All 

MILESTONES - During FY 1965, activation of the NASA 
Engineering Office !lllldl.og was accompllsbe<l when 
Boeing vacat.ed downtown o!fice space. Office space nt 
M1choud a.se1gned to Boeing by N'ASA was insuificioot 
ba.Bed on NASA ot:rlce density standards. ReducLionR ln 
personnel have partially relieved the �ficc spsce de
ficiency; however, manpower forecasts during the 
fourth fiscal quarl.er still Indicate a requirement for 
addiUonal office spnce. Space densities have been in
creased t.o n.ccommodate all office users. 

During lhc ruurLh fiscal qua,:tcr, plnns for mocU!Jca
llon a.od upgrading of Boeing office areas were 1:1ut,mit
ted to NASA for consJderaUon. There modlfi�allons 
Include new partitfonJug, _private office sound supprcs
siun, am.I u1.ig1·adiug u£ �xl1:1Uu� IJgbLlug. 
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l'IGURE 11-15 AM ARTIST'S AUIOERIHC OF THE 80!IHC Ol'flCE IIUILOll'fG IH HUNTSVILLE 

llUNTSVILLE FACILlTlF.S 

OFFICE SPACE EXPANSION 

r.1anpower i:-equlrelll.ents for the Huntsville area have 
lncrrca.sed t.luri.oi tho p-..te-l year due t.othe addition of Lhe 
Saturn V Systeme Mlss1un &ipporte[fort to Cont-rnct. 
NAS8-51l0R. As a resulL, requirements for office 
space In 11u.ntavillc have been satlsUed by lcllSlng ud
ditiorutl space at the m.mtsville Industrlal Center and et 
several remote d owntown locations. BQeiDg exercised 
Its options on prevlously leased space at the Huntsville 
Industrial Cont.er. Orrlcl$ space also lb heing provided 
Boeing al MSFC t.o support various progrnms beln� 
conducted there. Th!' tot.al gross llunt.svillc ari.>a oc
cupied by Boeing 1s 34.7, 000 square feet. 

SHOP AND LA SORA TORY PLAN 

A ebop and lnhoratocy plan !or the llu,ntllvWe area wllS 
boing developed at the eud of FY 1965. Tb!s plM ts 
intended to satisfy imm ediate requirements geoet"aled 
aa a result of the transfer of responsibility for all shop 
fu.nctions to the Huntsville Operations organization. It 
also envisions a long range plan for coosolidatioo and 
oxpanslon of existing shop and lab capabilities. On 
,June 21, 1965, the lultJal phase of the shop plrui was 
approved by Boelng' s Huntsville manager. 

1
1
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EQUIPMENT 

Of the total Hwitsville SFC equipment funding, 70 per
cent In terms of dollar value waa committed by the end 
of the reporHng pedcxl. 

FACILITY EXPANSION 

Plans and slUdies of ways to satisfy the requirements 
for Boeing fuciUties were made and coordinated with 
N AS VMSFC during the first half of lhe fiscal year, 

ln February, 1966, it wns agreed I.hat, Boetng would 
ma.ke a stgn!Iicant capital investment ln the Hunt.aville 
Saturn program. Further negotiations with NASA/MSFC 
management led to a plan for Boeing to construct a 
100,000 square foot office bailding in the research park. 

Appruval by the Booing Board of Directors for lhia 
capit.a.l investme nt was granted lo Maroh, 1965. 

During the fourth fiscal quarter the research park sits 
was purchased under option. Preliminary"deslgn was 
completed. Final design was initiated, and the first 
pba.sc of site grtlding begun. Present soht:dules call 
tor construction to begin in August,, 1965, with com
pleUon in July, 1966 (Figure ll-15). 
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ASSEMBLY AND 

MANUFACTURING 



SUMMARY 

S-IC stage assembly and manufaoturlng was behind
schedule (Plan VIl) in the first quarter of FY 1965
primarily because of problelll8 wtth the weld equip
ment and weld processing used in the faln:-icat1on of
fuel and LOX tank bulkheads. This, along with cer
tain unavailable electronic and instrumentation parts,
threatened a significant slide in the delivery of the

S-IC-D. The late condition of the S-IC-D was im
pacting the follow-on units because each was paced by
the completion of major assemblies and the vertical
assembly of the preceding stage.

The Operations activities were reorganized, during 
the second fiscal quarter, to assign management re
sponsibilities along product a8 opposed to functional 
lines, These responsibilities were grouped into four 
areas: containers and welded assemblies, structures, 
GSE and electrical systems, and final assembly. 

In the third fiscal quarter the decision was made to 
eliminate hardware not necessary for performance of 
the S-IC-D mission. This reductioo, along with the 
resolution of the weld problems, the incorporation of 
workaround methods, the employment of out-of
sequence installations and NASA/MSFC schedule re
lief resulted In schedule recovery to accomplish the 
on-schedule delivery of the S-IC-D to Systems Test. 
The S-IC-D is the first S-IC stage assembled at 
Michrud. 

Delivery of the S-TC-F to MILA will be on schedule, 
This assessment. is based on factors including the 
S-IC-D schedule reco11ery, the adoption of an s-rc-F

minJmum configuration and the use of such workaround
methods as out-of-sequence cable installation.

In the la.st quarter of FY 1965, the MSFC schedule 
was revised from Plan vn to PlM VIII. This affect
ed the delivery schedules of vehicles S-IC-8 through 
s-.IC-10. Delivery was stretched varying from two 
months on theS-IC-3to seven month& on the S-IC-10. 
This required a rephasing of manpower utilization 
and program milestones. 

S-IC-D STAGE

The weld equipment and weld processing problems 
encountered in the first balf er! the reporting period 
were resolved in the third quarter; however, bulkhead 
welding problems still paced tank completion. 
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Du.ring the first three quarters fuel tank fabrication 
extended from welding of the cylindrical skins through 
completioo o( final assembly. LOX tank fabrication 
extended Crom ring baffle assembly through comple
tion of the upper and lower subassemblies. 

An S-TC-D mJnJmum configuration sufficient to satisfy 
the dynamic test vehicle (DTV) mission requirements 
was agreed on by NASA/MSFC and Boeing in the third 
quarter. It reduced cleanliness requirements for the 
propulsion system, revised transportationand sto1·age 
pressurization requirements and eliminated unneces
sary hardware. 

In the fourth quru·ter, the LOX tank upper and lower 
subassemblies were Joint welded (Figm.·e m-1) and 
ring baffie installations were completed. The fuel 
and LOX lanks were hydrostatic tested and delivered 
to finnl ruisernbly on May 6, 1965 IU'ld May 26, 1965, 
respectively. 

FIGURe ltl - I THE JOINING OP UPPER AHD LOWEA HALF OF 

S-IC-D LOX TANK IN PIT #2 VAS 
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"llhe intertank assembly we.a completed on April 17, 
\d the Corward skirt on May 26, 1965. Tbe thrust 

structure was loaded into the vertical assembly tow
er March 24, 1965. Vertical assembly of the S-IC-D 
et.age was re�ained because the fuel tank wu not 
available ror loo.ding until May 10, 1865. The inter
tank was poslttoned May 11, 1965 (Figure m-2). Both 
tho LOX tank and forward skirl wore set Into posltl.on 
May 28, 1965 (Figuroa m-3 through -5). Final Join
ing of the bas le structures W1lB accomplished June 16, 
1965. 'I'be vehicle was unloaded from the vertical 
assembly tower into the horizontal position June 27, 
1965 (Figures m� through -8). 

Ullload or the vch1olo Crom the vorUcal t.ower was 

rlGUAI! Ill - 2 LOWl!IIIMG S-IC-0 INI l!RTAHlt ONTO f'UEL TANK 
4HD THRUST STAUCTUR E IH VEltTICAL ASSEM8L Y POSITION IH 
YAI 

•11-2 

delayed because ol faulty OSE fittings that secure 
the thrust st.ructure Lo the trtuu1porter. 

The rework 8..lld testing of these fittings delayed lay
down of vehicle two v.eeks. However, there was no 
fmpnot on delivery of tho vehicle to Systems Test 
because !tome scheduled for installation 1n ho.r12.outal 

aasembly were lnstnllcd while the stagti wu tn the 
vertical tower. 

The elimination. of certain Illgbt electrtcal/electrCllic 
it.ems and LO:X cleaning requlnments from the S-IC-0 
ln accord with the DTV minimum con(.l(,ruraUon o.J..lowed 
re-nlloooUoo of specialty hardware 1.0 the s-IC-F and 
geoerw.ly J1uproved the schedule posflion of both vehicles. 

f'IGURE Ill - 3 LIFTING 01' S-IC-D LOX Tl.HK l'OR IHSTALU TIOH 
II/TO VERTICAL TOW!R 
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l'IGURE: Ill - • LOWI.AIHG OF s-1c-o LOX T 4H� o .. ro 

OITtcATANK 

DS-12601-2 

rtGUR! 111 - S \-IC-P fOllWAAO SKlltT LOWl!RIO IMTO PL.AC! 

TO COMPLET! M.I.JOR COMl'ONEHT IUILO-UI' 



FIGURE Ill - 6 LOWERING OF s-1c-o VEHICLE TO HORIZONTAL 
POSITION IN VERTICAL ASSEMBLY BUILDING 

FIGURE Ill - 7 LOWERIHG OF s-1c-o VEHICLE FROM VERTICAL 
TOWER TO HORIZONTAL POSITION 

PIGURE.111 - 8 "TRANSPORTING S-IC-0 VEHICLE FROM VERTICAL ASSEMBLY BUILOIHG TO MAIN FACTORY AREA FOR COMPOHEHT 
INST ALLA TIOfolS 
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No difficulLy Is anticipated in m.ePting the Plan vm 
schedule for delivery of the S-IC-D stage on dock at 
MSFC/Huntsville October 15, 1965. 

S-IC.F ST AGE

., 

In the first three quarters, fabrication of tbe S-lC-F 
was paced by the completion of the S- IC-D. AL fiscal 
year's end, completion of vertical assemhly of the 
S-IC-F was forecasted w be five weeks late. This
forecast was due primarily to the late availability of
cables, pt'OCu.red b9.l'dware, and hydrostat1<- test po
sition. S-IC-F cables will be installed out-of-sequence,
incorporating work-around methods, because of a late
S-IC-1 cable program authorization. The S·IC-F
mission bas been reviewed and those ii.ems not �ces
sary f9r missfoo performance were eliminated.

At the end of the third fiscal quarter, {abricaUoo of 
the S-IC- F fuel tank upper and lower bulkhead as
semblie& \\RS complete and the LOX tank skin rings 
were being welded. One NASAtMSFC -fabricated 
LOX tank bulkhead was received. 

During thP fourth quarter, lhe fuel tank was completed 
and positioned for hydrostatic test ,Tune 14, 1965. 
LOX tank assembly ha<l progressed to lhe point where 
the closeout v.eld was the next operation. 

The forward skirt �as finished June 30, 1965. Work 
on the tru-ust Rtructure to prepare 1t for installation 
in the vertical assembly position wrui 97 percent 
complete at the end of the reporting period. 

MODIFICATION OF S-IC-F MJSSION 

In ordt!r to deUver ihe S-IC-F stage :is ticonomically 
as possible Within schedule limits, a minimum con
figuration was agreed upon by Boeing, NASA/MSFC 
and NASA/KSC. The reduced configuration fulfil� 
the reqllirements for stage pressurization, propella.nl 
loading and unloading at KSC, and Instrumentation 
for wind-loading tests at KSC. The stag{' will be kept 
as close to llight configuration as possible within 
f'Chedule requirements. 

S-IC-3 ST AGE

Asaembly and manufaoturing of the S-IC-3 was fre
quent11 inte1T',lpted because of unavailable specialty 
hardware. However, It appeared at the close of the 
reporting period that the only thing likely to impact 
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final delivery of the S-1�-3 would be tlJe availability 
of the F-1 engines. 

Jn the first three quarters of the report period, tank 
fabrication e�nded from completion af m.l.nor as
semblies through completion of the gore-to-gore welds 
for the lower bulkhead. Major operations Included: 
A!)Ox-to-baee welds for the lower and upper bulk
heads, and completion of the gore-to-g-0re welds for 
the lower bulkhead. 

In the fourth quarter the upper subassembly was 
completed in the following oper�tions: gore-to-gore, 
v-ring to bulkhead, p0Iar cap to bulkhead, bracket
installation, skin ring :issembly, baffle installation,
and skin ring assembly to bulkhead.

The following opern.tions were performed to complet.e 
lower subassembly: Y-rlng to bulkhead, polar cap 
to bulkhead, bracket installation, skin ring assembly, 
exclusion riser i.nstallatlon, baffle installation, and 
skin ring to bulkhead. 

The S-IC-3 is tbe first complete flight vehicle built 
at Micboud and requires all systems. Late delivery 
of two F-1 engines is forecasted. An attempl to 
improve tho servo actuator delive1·y dat.ee was re
quested in order to pre,-ent a schedule slide caused 
by this GFF. Completion of all GSE/F.E requ.i.re
menla is expected during tho first quarter of FY 1966. 

S IC-4 STAGE 

There wer,e no major p1·oblcms an the S-IC-4 stage 
at the rlos<? of the reporting period. Delivery is 
t:xpectcd t,, mee� Plan VTII sc-hedules. 

Complet.ed Op<'l'ation_s include wC'lding of the follow
ing {uel and LOX tank components: fuel suction 
fittings, Y-rtng segments. fittings to apexes and 
bases, ring baffles, cruciform panels, and apexes 
to bases. The lower fuel bulkhead has been complet
ed through gore-to-gore weld, with skin ring welds 
expected to be finished in July, 1965. 

The Boeing-developed pocket-milling technique for 
producing T-stiffen.e<i Y-rings, w be used on the 
S-lC-4 and subsequent vehicles, will save approxi
mately 5000 pounds of weight per vehicle (Figw:·es
fil-9 and 10).

S-IC TOOLING

At the end of FY 1965, all busic tool design and fab
rication was complete for fin and fairing assembly 
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l'IGURE 111-9 l'IXTURE l"OR POCKET MILLIHG Y-RIHGS 

FIGURI! 111-10 T-STll'Fl!HEO Y-RIHG FOR S-IC-.t 
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ror manulacture ot pru�llant dut·� suppot·ts, and for 
tnterlrulk rev.ork undor CA \1 207. 

Tooling previously installed at MSFC for assembly of 
the S-lC'-S -1. and -2 thrust structures was moved 
to Mic-boud early In the fiscal ye!lr. 

The paint od lrtvtri.;lo11 u11l1 fol' I OX and f-,Jt;J lllnks 
:i.ntl lbli! luoli.og tor tho bydroi.1.abc. W1H pos1Uon were 
complett...>d. The Y-ring mill future for ('AM 169 
was er,�{'lt::d. Newly designed equipment replaced 
the roller rotati� syi,lkm nnd outside welding sys
tem Lor 1h1 1:1nl. bkln wt•ld i;tallon. 

All IIIUlJ 8SbCmbly t.oolJng raquir••d ror Joining Utl' 
major subassemblies w1s on hand ,,r In tabrlcauon 
1.0 the first fiscal quarter except the forward skirt 
to LOX tu.nk drill fixture. 

The I< IC mocku p wn.s uS('d fn Uw develnpmcnt ul 
S- IC-1' l.ul>eti rmd cables fn the second fls<·al ciuartl'r.
and tn Ute Jevclormcnl •>I S r< I) lulll'h 11nu cahlt.'s
unUI the S IC-D mission configuration mocUflcaUon
was implemented. S-1(;- F tuLe and cable develop-
m .. ·nt oo lhc mOl'kup was interrupted when N \SA
MSFt: rrquust...>d Its UK" for dt>\·dopm<>nl ot S-IC-J
cabll's.

MANUFACTURING DEVELOPMENT 

M:mufactul'lng 0l"v<!lopmenl conli.11u1.:d to support 
production 01 the S-1(.' prngr:i.m and to promote im

pr0Hin1enta to ni:inufncturinl' p,.•,·formauco throui:h 
the moullicnUon and rellncm�nl of exist.Ing processes 
aml nmnuf1wtu1•Jng tcdrnI4u1 H. 

Although most of the developrn�nt work lo 1c:stahUsh 
basic.- pr<o<.'<.'::,Sf'S has i>-)en conclud4-d, produt:Uon im

provenit'nt conlimwcl rlurlng th1• r,:,portln1,t period. 
Thh; ndlvlt.} lnclutlcd the d• ndC,j)IIICnl or Improved 
wPld seU..IJ\1(11 Lor Y r111g Lo bulkl�a<.I ,,chis, the rc
palr Qf lsolatl'd wc•ld clt•!'l•cl.s u�lni,, TIC1 spot wl:ldlng, 
tbe modifleation ot processes for tho majoe component 
cleaning facllit), the development of improved pro

cedw;es for remvv1ng blind bolts, and other refine
ments to 1uh1tnce mlLJlufu<'tur lrlg wc;ihnology and sup
port design mnd1fkatlons. 

WELD DE\'ELOPMENT 

Y-Rlng to Bulkhead

All thioknoliheS or Y-rhig-to bulkhi.•ud weldb have 
be,•n <'ertifit>cJ with l11t• eXCL•JJlion of the upper Cue! 
·• 22-1 bulkhL.id. Ol.:vcluvmcnt warJ.. his heuu surt.c..'<.l
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lo lmprovu MIG weld 11ett.1nga [or • 2.24 mat.orJal. 
Improvement.a Lnclude o.n increased f

i

ller wire diam
eter, &JI altered edge preparation, and a mixed gas 
shield.Ing. These alterations will improve tlte joint 
geometry and prodJctfon quality. 

THi Spol Welding 

Ocvr-lopmonl work on lhs ropair of isolated welcl de
fects using TIG spot welding was 1n progress. Initial 
effort was directed toward . 224 gage material. The 
.tpproach involves drilling through an Lsolated defect 

o.nd �pol welding tn ftll tho bole. Initial resuhs ar<: 
very encow·agtng. ThJs LOchniq_ue may result in a 
slgntftcnnl saving or rnru'lhours and Oow time spent 
On grlmllng oul defecti vu we ldB and making manual 
repairs. 

The feaaibi llty of 1.stng the 1'10 spot weld technique 
to Joln lht! d!!Slru.ct cowling to the mcmbrnru: sectioOB 
ul U,c, t..111.ks la und<'r invesUgn.Uon This process, 
II adaplnble, 8hould reduce producUon Cow Ume nnd 
provide u Joint that is more readily inspectal>le than 
Lhose on bonded assemblies. Qualicy spot. welding 
was obtained in :ill those gauges us� for brackelJ'y 

w11h the grnpb sNUng8 developed by Manufacun·i.ng 
O<:vulopnwnt. Figure lll-l J showB brackot.ry that 
has bc<:n TlG spot \\t:lticd to Uw bulkhead. 

Tank Asiiemuly 

o\11 t.a.ak weld settings were developed, certlfied, and 

put into productlon du.ring this t.'epQrrtng period. Tor 
fuu.l and LOX lank.ti for tile S-JC-D IIJ:ld the fuel tank 
for the l:1- rC-1'' are complete. Som� welding egu.lp
mettt tlevel oped problems but these \4t!re reaolved and 
no other m1tjor dilliculties are anUclpated. Tapered 
skin tauk welds for the S-IC-4 will be certified in the 
vertical skin-to-skin weld station. Girth welds will 

J,c cerUfleu in the VAO. 

l'l'rutslllcm segment weldtJ wero transferred trorn I.he 
\AB to Uw mlnor uaembly area.. The weld process 
has been certified and two productlvn welds were 
accomplished success[u.lly. 

I.OX Tunnul

Using roeb·alnlllj( tooling to prevt:nt mtamatch, LOX 
tunoel welds were recertified ln the V AB follvwing 
prevfo115ly eatn.blished weld processes. The Uve 
tunnels for lhe S-lC-F were welded in five working 
daytJ with a miulmum number of defects. No re
Ject.:1.bk mismatch wns evident. Figu:rc lll-12 shows 
lhl weloor controlling Lha wald penetration by using 
:1 remote amperage polenUomet.er lnside Lbe fuel tnnk. 
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FICURE 111-11 BRACKETRY TIG SPOT WELDED TO BULKHEAD 

FICURE 111-12 THE WELDER IS SHOWN CONTROLUHC WELD PEMETRATl0t4 BY USE OF A REMOTE AMPEliA'ce POTENTIOMETER FROM 

INSIDE THE FUEL TAMI( 
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CH�MICAL PROCE�S 

Pi'oce81!i Madtfk!atloo. 

Process controls, applicable to the major component 
..,cleaning fac.ility, were reviJtwed, and in some ln

stanoes revised, to introduce cost reduction features. 
Adequate application and control procedures are 
maintained. 

Prevt,ously, it was necessary to manually strip the 
conversioD coating from the weld zone of cylindrical 
skin sections prior to welding. However, it was 
demonauated that the cleaning facility can accom
modate a welded skin section asaembly so that it 
can be cleaned, et.c'bed, and conversion coated after 
welding. Thie permitted the edges of the skin section 
� re-�·1n bare or to be chemically stripped 1n the 
aluminllln tank line. The costly manual operation was 
thereby eliminated. Also, it was determined that 
manual solvent wiping to remove adhesive residue 
provide& an adequate· alternate-� irichloroethylene 
flush' as a degreasing �ration in major component 
cleaning. There can be further cost savings by 
eliminating the deoxtdizing step ptlor to etching. 

Exclusion Riser Installation 

The procedure .fqr inBtalling fuel tank exclusion 
risers, using vendor supplied prefoamed poly
urethane block&, was fully develQped in the sec<Jf;\d 
fiscal quar�r. 'Three succes.siu.l factory installationa 
were accoinpi�. 

Cable Clip and .l:>(!struct Cowl Bondinr 
� . . 

.. 

Techniques or surface. ,pz-.eparation and adhesife a� 
pUcation for meW .. (o•me� oondtng were.developed. 

associated with the operation wW receive·training 
but it will not � necesaary tha$' tbey bit oertifled. 

Final Cleaning in Hydrostatic Test 'J:ower 

Final.cleaning of the S-IC-D fu.el and LOX tanks waa 
accomplished in the hydrostatic teat facility with 
moderate difficulty. Problems liloltided the cl�ging 
of line filters and solid particles of Jridite 14-2, 
numerous fitting and manifold lBClka, a:Pd malfunc
tioning of several automatic air-aetuated pampe and 
valves. The spray processes include solvent
alkaline cleaning, reeonver sioo coating prior to 
hydrostatic testing, non-ionic detergent cleaning 
prior to calibration. and final trlchloroetbyleue 
flushing of the LOX tank. 

.. .

Brush Cadmium Plating 

Brµsh cadmium plating has long ·bee,l ac;cepted as a 
repair procedure (BAC 6701), but J>'r&GQDel had 
difficulty applying this prqcese. Charts for e�mat
ing stylus area, currJmt density, and p la.ttnc Ume . 
were prepared and certified. Trainlng and ceniflca
tion of operators resulted in more reliable brush 
cadmtwn plating in production areas. 

Non- Foaming Aerowash 

Regular Wyandotte Aerowqh c.kpldlig eal11tioo 'Pl"O
du.�d exces•�� f� in f.be lruf.jor :OC>IDpollent and 

I 
•� I 

.., 

hydrostatic test tower cleaDing facilities. Non..foam-
,ing additive•(trl-butyl-ph',osphate) r.educed the foQ.rn, to 

.• an acceptable level. The vendor-r.eformulated Aero
wash. with a non-foaming detergent lmd 1t hu proven
very satisfactory.

'' .MACHINING AND FASTENING 
An extensive faototj.pel'&arulel training program 

. 
· ..

was c<mduoted to e\hlUre that operntora,9uailfled on 
the r•re�nts·of stmfutur� bondin

{

wlllbe ceru:..
fied .. Ern.Phas.ie was placed.upon the use cl. BMS-6-10 .. ·. · 
and 60B.cryogenu:.a�•f"ie for bradtet, destruct· .- :· 
cowl,;�,ca}>le.�lip lx:m!iing applica�s •. �'?(l.u�-,·. · 
tion.�plementati(J.l,of the bracket and-destruct C0\1(1 
adbl!fi...,e-bo'!}d�ng ptocesa�• was ac�ompll_s� �. lhe .:
S-JG·:..o fuel and LOX t&Jlks.

T-Stiffelll!d Y-Rings

Development t.esu, were coo.ducted on 1/4-ilcale T
stiffened.Y-ringa te determine tbe .. amwnt of growth, 
or m ovement o{ .the putslde dia.m.e� cl. the ring, 
after pocket mill.fng. Teat reeulta showed an in
crease tn.dta.me�r at the bottom ,nd cl. the Y-rlag . 
Complete analysis or the te&ts indicate that the full
aize Y-ring should be machined on a taper to allow 
for an increase or . 125-tnch t.o the bottom diameter. 

' •, � 
. .. ,.1 

• Ev,al�ti� d. Spray Paint Equipment
., I 

·,· ·_ --Ari;1eas. el&ctr0$,ttic paint apraying equipment was
sel.Efct:ed for fillal J16:inting of the S-IC because cl. ib!
fast paint �dup, minimum over-apray and simpll
fied operation. A tl'aining program will be conducted
and all painters will be certified. Other personnel

Further teats on milling pockets on full size T
stiffened Y-rings indicated a need for cutters that 
could be interchanged wiiltout changing machine set-

DS-12601-2 
111-9 

_, 

.,; 

,. 
,. r.. • , 



tJnge or soquonce of cut&. It I& also desireable to 
use a cutter v.·lth replncesble inserts lo eliminate 
C\ltter regrinding o.nd a large illventot'y of tools. 

Blind Fastllner lnslallaUon and Removal 

A bnJld operat,ed tool for tnst.'tllhig bllod fasLeners 
was designed Gnd Cabric:1tt.'<1 by Mnnu!n.cturing lxt
velopment. A small tool, using 1& set-ow-Jack prin
ciple. was fabricated am! usad successfully to in
stall !he antenna brackets mounted on the ha� section 
stiffeners of the forward sldrt. The tool can be 
ndaptod to other blind fastelll•r lnstallntions with 
slight modlficatiODB. 

Huck blind bolta O.l'C used at r.he uttach polnL of I.he 
thrust st:ructun CO the fuel l.aJlk because of limJted 
a.cceee 1:n the crotch area of the Cuel Lank Y-riDf,!:. 
Only a small percentage of tbt!sl" boll.s require re
movA.l nftcr tnat.1UatJon l.l"cuww or impropel' form
ing o( tho uJlilel slcow or premature pln bronltng(>. 
Mo.oulacturtng Devclopmclll dcsignod and taLt:lc.-at.ed 
an undercutting tool to cut the �Leeve into two pieces. 
One piece of the sleeve is removed by pulling it out 
of the bole ll.lld the remaining portion ii pushed back 

l"OURI! lfl�IJ Hf.\T SHRtHIC.\8L£ l'Ol YOLl!P'IH BOOTS 

\Nt of the crotch area. Underc:utUng lest.a on sample 
sleeves were euocesa!ul: however, a 81Jght mod!Cic!a
tlon to lbe cuttlag tool is required to compensate for 
cutt.!r point regrinding. The cuttlng action take.a 
place inside the fastener �e of the Y-rlng, with the 
cuWng tool designed to preclude damage to the hole 
or crowh nrca. 

F.LEC'TlUt:AL/ELECTRONTCS 

Heat shrinkAble polyolefin boots are llllder considera
tion a.s a substitute {Qr conventional clamsneU mold 
dies (Figure m-13), Manulacturtng Development has 
dc.:vcloped tooting Cor bot n.1r shrfnkin� of these boots, 
and ie working on the reilnem<>nt of a vendor dt,velop
ed infrared beater (Figures ID-14 and 15). 

Thermocouple Cable A&Sembly 

A holding tfovlcc was dcvelup(.-d (or lb<' nssembly ot 
conn!c!clo1 s to ml'.'tnl 8hcuUaed lh""rmocouplo cables. 
Adoption <>f Lhls fixture by production shops bas re
sulted in .1 decrease in reJecL1ons and less expendi
tun, o( man.hours per asaembh. 
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FIGURE 111-14 HOT AIR SHRINKING OF POLYOLEFIH SOOTS 

OUTPl.ANT IH'VELOP).lF.NT 

CorrecLJ011 ol Weld Distort11Jn 

Distortion of liulkhl·nd p:arlB due to \\'c•ld shnuka!{l' 
n.nd mismatch wns �01-rec-wd uy Llw use of an el�c
tromagnetic formlng tool dc-vcl ol)(.'cl bv NASA/ MSFC. 
Approxlrnntcl) 30 produc-li•m a1x·x and lmSL' gores 
have J.x.,en fC>nncu to th(• ('lll'l'l'd t·•>ntnu1· using the 
eleClL·oma�nctic method. 

Booing and NASA MSI'<' ha\,• jub1tly conducu•d de
velopment work on \\eld planu,hing krhniqu,'b to 
eliminate distortion in U1c fittmg lo-g-ot·c weld 
areas. Roll planishttig r('sulwd in removing dis
Lortlon ln weld at·t•as, IJUI un il1ce�·asc in tensile, 
burst, and fatigue propcrtws was n,,t.ed. Jiowt•vcr, 
the rwt.cb silllsitivitr increased us th<· Lhickness of 
the base metal increased. Therefore, 1·011 planish
ing 1s recomm�udC"d only for matet·ial of Less Lhan 
. 375-inch thickness. 

LOX Fill and Drain Elbows 

Seattle ;\fanufactunng Development perfected :t pro
CdSS for fabricating LOX fill and droin elbows by tt,e 
use of hot form1nl{ on a tube oondln� machine. Saturn 
productiou parts a.re uclng fabricated by this method. 
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FIGURE 111-1S INF.RII.RED liEATER FOR SHRINKING POLYDLEFIH 

BOOTS 

GSE/MSE PROCUREMENT AND 

MANUFACTURING 

STAGE TEST AND CHF.CKOUT CUMl'LEXES 

At the Leginning of PY 19G5 a high priority schedule 
recovery crforl was begun in GSE/MSE procurement 
n.nd manufacturing. Worka1·ound methods were de
Vf:'lopt--d lo <n·(•rcome equipment short.ages, a vendor
l'X:p<'ditl� S(.'rvice was rlel'elopcd, and some assembly
Wt>rk \\ll� r·eassigllt'd (.o uutside SOUt'C'CS.

Duri11g lbe flrst fiscal quarter, five of nine schedu.led 
R-TES'f ili>roi; were dellv<'red Testing of com
ponents and subasseml..>lic.>a was accomplished In
Subsystems Test in sLLpport of manufacturing of major
clem,•nts for R-�UA L, MSE I :.ind MSE II.

In U1c second fiscal qunrtel'. 30 major elements of 
GSE \H•r,• dell n.!L'l'd, essenli::11.ly on scheduled re
covct·y dnt.eo. .Cncluclcd was telemetry equipment for 
R-QlJAL which was 611ipped shOl.·t of some items.
Manufacturing 3.lld testing of components, subassem
blies and major clemenls conUnued for .MSE I and
MSE II.

At the end of the lhlrd fiscal quartt'r, approximately 
!Hi percent of all engineering had been released for
R-QU/\.J., R-TEST MSF. T and MSE U. Supplier
suneillance continued on criUoal it.ems. Delivet'y
ol lhe tntcgrateu telemotry ground equipment consti-
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GSE/MSE ASSEMBLY AND MANUFACTURING Mt LES TONES 
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tut.eel the first R-QUAL dellvery. Approximately 50 
percent. of the major end items for the R-QUAL con
trol room were delivereg, and R-QUAL platform 
delivery was completed during the quarter. 

At the yea.r's end, approximately 99 percent of all 
known materiel requirements were released for 
R-QUAL, R-TEST, and MSE tam n, and are oo 
order. Approximately 95 percent of MTF 1 require
ments were released and are on order, except for 
a few short-lead-time items. No requirements were 
received for MSE m or MTF 2. 

During the fourth fiscal quarter, 38 R-TEST end 
items wel'e delivered to the customer. Total cumu
lative end item shipments to date are 113 compared 
to the Pla.n vm total cumulative requirement of 136. 
R-QUAL end item shipments totaled 11.2 in the fourth
fiscal quarter.

Additional status Information on R-QUAL, MSE land 
MSE II is indicated ln Figures III-16 thro1.1g)l W-26. 

HANDLING AND 'rnANSPORTATION EQUIPMENT 

Twenty-six end items were shipped in the fourth 
fiscal qu11rter for a cumwlative total af 50. 

Design problems with stage attach fittings resulted 
in bearing failures during proof load testing. The 
design was revised and parts that were completed 
for S-IC-S, -T, und -1 will be returned to Michoud 
from MSFC tor rework and retest. Thie problem 
caused the S- IC-0 to be held in the vertical assembly 
posiU<m 11.waltlng fittings. 

Structural proof load tests were conducted oo four 
forwarq handllng rings. Additiooal tests were con
ducted on manual engine actuator support assemblies, 
st.age weighing stands, Un aad fairing cradles, � 
atage attach fittlng9. 

Mockup f'-1 engine, FM-105, was received and 1s 
being utillzed to establish and veri!y handliog and 
transportation equipment pt"OCedures, aod to famil
iarize personn.el with the engine. Tbe mockup will 
be installed on the S-IC-F vehicle. 

DS-12601-2 
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LAUNCH SUPPORT EQUIPMENT 

Launcher Umbill.cal Tower Pneumatics (Modifi.catlou 
122/174) 

A task force was established during the fourth fisal 
quarter and was ef'fecUve in delivering the Items to 
satisfy most program requirement&. The pneumatic 
coWJole and pneumatic test racks for MAB were 
completed 1n June, 1965. The c008ole was re
allocated to R-TEST to satisfy a r�ment of 
higher priority. A total of 20 end !tema have been 
shipped-all during the last quarter-eompared to a 
scheduled cuJoulative demand of 18 at lbe year's end. 
All supplier qu:iU!lcaUon test programs were complete. 

ModifJcat1on 123/185 

All umbiUcal fluid couplings were delivered; however, 
numerous couplings were rejected at Michoud f or 
cleaning reasons and returned to lhe supplier. All 
returned hardware will be returned to Micboud by 
August, 1965. Quallficatloo testing wu, complete on 
all couplings. 

Modification 124/22,t 

The LOX am fuel tank protective devices for R-TEST 
were delivered complete to MSFC iD late March, 1965. 
Shipment of the fuel segments to MILA la contfrw•lae 
at a rate that w1U support the reqwred deUvery ecbed
ule. The LOX aegmenta weH cancelled peodJn& re
ceipt of design cbanpe which are acbeduled for re
loa.se In July, 1965. 

Modification 227 

A 11 components to be delivered from BA TC arrived 
on-dock Michoud July 1, 1965. The first unit was 
assembled on schedule . However, a new delivery 
schedule bas been committed to allow the modifica
tion of 50 control valves with LOX compatible seals. 
No further delivery problems are ant:lc.ipa.ted. 

Modification 233 

Con.tract Modific .. uon 238, effective February 18, 
1965, au.thorized the design; fabrication or procure
ment, and test of equlpment which will be used to 
receive, transport, bu!ldup, teat and install the 
F-1 engines. Teet and handling equipment authorized
by the above modificatton was being procured or fab
ricated and ls scheduled for completion 1n Auguat, 
1965. Tb.ls will BUppPrt the preaent engine tej!lt 



8Cbedule. Of 40 categories of equipment required, 
21 are on-dock. 

GSE/MSE MANUFACTURING SUPJ>ORT ACTIVTI'IES 

During tl)p pa.at year the subsystems test area em
phasized testing of. GSE/MSE componenls. Testing 
is approxtmately 80 percent complete. Approxi
mately 3250 instrwnents, 836 drawers and 180 end 
ltems were tested. 

r.n the pneumatic-cryogenic area, an ultraclean test 
area was activated Jn the second fiscal quartet· for 
running high pressure tests up to 6000 psi and low 
temperature tests as low as -320°F. 

Telemetry test stations were activated to test the 
S-.IC-T telemetry systems. They are bcrng modi
fied to the S-IC-1 telemetry confit,.ruraUon. MudUi
cation is 90 percent complete and E:ome s- re- J parts 
were tested. Approximately 700 it.ems wcte test.ell 
utilizing lhese test stationB. A semiautomatic evalu
ation bench that will save some -lt:i0 manhnurs per 
stage is expected late in the lirst qu._1rter of FY 1966. 

Level 5 and G test stations wet'e complc>te wtth the 
e,'Cception of six minor test fixture:, added because of 
new test requil·ementa. Modifications are l>elng 
made to impro,e I.he pressure transducer test staUon, 
the calorimeter test station, anti the slgnal concti
tloner Lest st:ntion. 

The antenna test bench wns available for interim use. 
The RF test bench was complete less CAM 312. The 
electronic and instl'ument:1tion test �nc:hcs a1·e 1:,till 
in work, but arc expected to be n.vailable during 
July, 1065. 

Mockup and fabrication of CSE tubing started in 
January, 1965. Approximately 2J00 tubet1 were 
mocked up and 5800 production tubes were fabricated 
and hydrostatic tested in the first six months of 
operation. Initial cert.Wcation for the manufacture 
of stage 1ubit1g to NASA/MSFC Specification H6 was 
completed. 

The implementation of. assembly line production 
met.bods in the cable fabrication and mold areas 
allowed hlgb-rate cable production to exceed 600 per 
week during the last half of FY 1965. 

Imp1·oved wi1ing assembly methods implement.ed in 
the electrical/electronic :lBSembly /ll'ea resulted ln 
production rates exceeding 50 console drawers per 
week during the thJrd and fourth fiscal qu3.I't.crs. 

GSE/MSE INSTALLATION AND CHECKOUT 

1-'isc:a.1 year end status of GSE/MSE delivery, installa
tion and checkout at MSFC R-QUAL, Michoud MSE I 
and Michoud MSE Il stage t.esl and checkout complexes 
is indicaled graphically in Figures ITI-16 through ID-26. 

MSFC R-TEST 

Boeing Systems Test personnel are respons1ble for 
recr.lving GSE at R-TEST but lnst.allatlon, calibration 
and checkout ls :i joint activity with NASA/MSFC. For 
Lhis reason R-TJ-:ST installation and checkout is not 
includNI ln Uie graphkal status 1tresentation. 

ln D\!ccmber, 196-l, Hoeing Systems Test established a 
staging area al Building 4-181 at MSFC Huntsville to re
<•ei vc· GSE (01 ll-TESl • 

Prepnrnt.ory work <m lt•lemelry room GSJ:: lnstalln tton, 
calibmtion :\!l<l c·hcckout started January 4., 1965. 
Mounting hasf's aJid cable trays were positioned so 
that equipment could he inst.a IJed as it arrivetl. Tcle
rnetr.v room equ1pmrnt started arr iving in February 
und tht• majonty of tlw required GSE was installed 
Lel'el TU chc•ckoul was started on March l, J965, and 
1s !i0 �rc·cnt complete. ;\fost of the remal11ing check
out ls on the lntt>grated telemetry ground equipment 

The• air contlitioning system :md th.: false floor were 
intstalled in the computer room by facility contractors. 
Equipment was ret•el\•1.,>d, fnspecttid, and sto1•ed Ju the 
room. Installation will start when scheduled by NASA/ 
MSJ•'C. Boeing systems Test personnel began writing 
chl'ckout proeedu1·es for the computer room equipment. 
The HCA 110A Computer was installed and is under
going checkout br HCA personnel. 

Control 1·oom e<1ulpment received durlng FY 1965 was 
Installed on rnoonting bas�s awailiug Interconnection 
and checkout . 

Some test stand CSE was received, but. installation 
has not starwd. 

MS.Fe n-QUA L 

The GSE installation, calibration and checkout effort 
at fi-QUAL was completed. The R--QUAL s-rc test 
and checkout complex successfully underwent its ac
cept.a.nee demonstration on June 21, 1965, a.s sche
duled, with the exceptions ruscussed later in this 
section. 
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R-QUAL facilities were made available to Boeing in
Sept.ember, 1964. Work on GSE lns,tallation, calibra
tion and checkout started immediately, but was hamper
ed by late delivery of equipment. 

In October, 19fi..1, an insta.llatiou, c-allbratlon and 
checkout command center wo.s estat,llshed to resolve 
problems with manufacb.il"ing, delivery, installation 
ttnd checkout of CSE. Other committee uhjectlves 
were t.o sborten lint"S of communications, shorten 
dc·cision time, use Design Supportengineerlng expedil
ing services, and share technical problem resolution. 

Considerat,le schedule recovl:'ry during the fourth 
fiscal quarter enabled the completion of R-QUAL 
GSE lnstallatlon, calibration and checkout except for 
some shortages and the use of some workarounds and 
prototype equipment for the acceptance demonstration. 

The follO\\ing CSE shortages, rewot·k Items, and 
installaUon n.nd checkout effort, none of which affect 
the operational capability of the test and checkout 
station, are to oo provided by Boeing by ,ruly :rn, 1965. 

Shortages: 

a) Electrical Checkout Unit;
b) 521\ 7 Cnhlc;
C) \'unl Duct F.xtension 1-:qulpruenl ( 1.0"-'),
d\ LOX Vent Duct .Fixtut·,,: 
c) t.:OX Duct Assembly Fixture;
I) Fuel Tank Supplemental Nz Duct;
g) fixtut·c Assembly:
h) Manual Engine Actuator Support Assembly.
i) Tic Rod End;
j) Load \'alve Assembly.

Ruwork: 

a) Elo1·ntor AsscrulJly:
b) Ground c:oollng gquipmeut.

Installation and ('heckout: 

a) Power Supply, 60 CPS Ground;
b) TV Cl oscd C 1rcui l F:qu ipmcnt.

All R-QUAL calibration and acceptance test proce
dures were wrllten and clistributC'd for review. The 
majority of Systems Test effort was completed ex
cept to,· rcv1sions :iftcr the rE-views were complete. 

Twenty-two CMI's were inc:orporaLed at R-QUAL. 
Seven CAM's Lhat were parUally incorporated prior 
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to June 21, 1965, wlll be completed on a noninterfer
ence basis, Forty-six CAM's have been scheduled for 
lncorpote.tlon in the future. 

Two shutdown periods were scheduled at R-QUAL for 
CAM incorporation. The first period (window one) 
was from July l to July 7, 1965 lncluaive; the second 
I\ indow is from Aul{Usl 7 to August 13, 1965. Seven 
C AM's were scheduled ror incorporation during win
dO\\ one and eight.een during window two. Elght CAM'a 
will be incorporated prior to the arrival of S-IC-1 
stage at R-QUAL, and a.re scheduled for September 
27, 1965. Nine CAM'a are scheduled for incorpora
tion ufter the arrivnl of S-IC-l stage and four are 
pending. 

MICHOUD MSE I AND II 

The Michaud �tage Test Building was occupied by 
Boel ng Sysl<lms Test personnel during the third 
fiscal quarter. Office areas were established for 
Te:.t Engineering, and Teat Operations. Dlueprint 
files 1.n tbC' Stagt• Test Building contain a complete 
set of MSE and stage prints. A material staging 
at·ea was activated to provide storage space for small 
hand tools and second order test equipment. 

JnstallaLlon 011d checkout of equipment of MSE I and 
1T Is progi.·t,:;sing satisfactorily LO meet the first need 
u::i tes. l)oiivery of the equipment started during the 
third fiscal quarter. Niuet)· l"Scke of equipment, in
t'lud 1ng the HCA I I0A computer coneJatlng of 18 racks, 
have l.,ccn inst.alkd in MSE I and TI. 

Mo1or t•mph:ists is being pluccd on MSE Il in support 
vf the lirsl nwjor st.age chcckout operat.ion, theS-IC-F 
stage checkout starting in October, 1965. The first 
StAA'<' lt•sts will l.x• conducted on the minimum config
uration S-JC-D stajl;e In MSE Tin August, 1965. 

�ppi·oxim.ately 7·1 percent o{ the interconnecting 
cables w:1s installed. Pneumatic tubing from the 
lourth floor supply equipment to the extremities of 
the catwalks in Test Cells l and 2 w:i.s installed and 
will be pressure-tested and LOX-cleaned in place. 
All stage work platforms were assembled in the 
tesl cells. 

POS i' MANUFACTURING ST AGE CHECKOUT 

The S- IC stage checkout and acceptance test proced
ures and calibration procedures for the Michoud test 
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complex are being redraft.eel from those previously 

;vritten for R-QUAL. The stage checkout procedures 

for the S-IC-D are 90 percent complete and for the 

S-IC-F are 25 percent complete. Manual acceptance

test procedures and all calibration procedures for
MSE Il are approximatel y 50 percent complete and

will be finished on schedule.

The computer programs developed for automatic test

ing at R-QUAL will be modified for use at Michoud. 

111-16 

Initial draft of the procedures for those operations 

that must be performed manually when testing in 

either the automatic or manual mode will be f!Lnlshed 

ahead of schedule. Drafts of the manual rn<><kl stage 
test procedures (to be used if the computer or computer 
programs :.tre not available) will be finished on schedule. 

The procedures (Equipment Activation Guides) re

quired to manually check out the test equlpmentwere 
completed during the fourth fiscal quarter. 
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INTRODUCTION 

Significant progress was made during the last half 
of FY 1964 in all basic funcUons of Quality and Relia
bility Assurance, Permanent laboratory fac111ties 

were activated; refinements were ma.de to systems, 
procedures, and techniques as ini ti . .l deliveries 

were made on S-IC-T vehicle components. FY 1965 

was characterized by further refinement nnd in

creased :ipplication of systems, procedures, and 

techniques during fabriC.'.lUon and assembly of the 
S-!C-D stage. Capabilities were locre:ised by the 

development and application of new techniques and 

the acquisition of additional equipment. An impor
t.ant mllestone was tbe hydrostatic testing of the 

S-IC-D fuel tank during the last fiscal quarter. The

contamination control laboratory, located in the
subsystems Lest area, was completely activated
during tbe year.

ow·ing t.he last quarter of FY 1965, milestones in

cluded the Revislon of Document DS-11005, "The 

Quality Program Plan," April 19, 1965; and the 

lmplernenLaUon of the bulkhead inspection techni4ue. 

Milestones which are w be achieved during the first 
quarter of FY 1966 are the completion of reliability 

assw·ance data codes, scheduled for August 15, 1965; 

aud the release ol the revised special inspection pro

cedUI·es, D5-11982, scbedufod for December 31, 1965. 

PROGRAM DEVELOPMENT 

SYSTEMS 

A new system of reviewing purchase• orders to de

termine receiving inspection requirements before 

release to the supplier was implemented during 
the year, A new system of routing and process
ing documentation in the receiving inspection .1.rea 

was also implemented. These systems have sub

stantially reduced redundant paper work and im- · 

proved the material now time. 

Emphasis was placed on development of the weld 

certification and eyalu.aUon program during FY 1965. 

The purpose of this program is to control welding 

operations by establishing the quality performance 
of both welding .machines and welding operators 

through actual periorm.,nce certllicntion. This 

oertificatio,a then serves as a baseline for machines 

and operators. Future quality performance will be 

built up from this baseline. Continuing measure
ments are made of the operators' periormanco and 

their standing relative to their certified level of 

perform:mce. 
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This Js accomplished by using the radiographic in

spection data generated by equipment and weldor, 

evaluating the data against process standards, and 
assigning a quality performance level to each fac
tor. Corrective acUon is taken when this level in

dicates degradation of quality performances as 

measured against process standard.a, base-line 

certificatJon, and cumulAtive part performance. 
This action may require a mandatory recertification 

of a mach.ine or operator. 

Lrnplementalion of the weld certification and evalu

ation program required the assignment oI compe
tent personnel not only to handle the basic task but 

also LO develop good working procedures and moti

vational display media. 

PROC' EDURES 

Two new standard operating instructions covering 

destructive testing of small lot-size receipts were 

implemented during the year. These procedures 

have combined virtually all of the destructive samp
ling tables which were conducted on individual pro

curement specifications into two tables, thus re

ducing the time inspection planners need to deter

mine sample size and acceptance criteria. 

A new procedure for reviewing engineering draw

ings was Implemented. The drawings are now re

viewed as check prints and comments are resolved 

before release. The ne\\ procedure resulted in 

considerable cost savings by 6ilminating the need to 

revise released drawings to Incorporate Q&RA 
comments. 

During the year, the basic inspectioo document, 

D5-1Ul82, "Special Inspection Procedures," was 

expanded and updated consistent with program pro

gress. This document identifies 30 stage oriented 
systems emcompassing 100 different inspection 

procedures, and provides workable inspection pco

cedures for use during all fu-st article inspection 
activities. Examples of such procedures made 

available during the year were the hydrostatic tape 

leak detection, rotary table dJmens lonal analysis, 

and stage alignment procedures. When completed, 

this document will contain all inspection techniques 

used on the 8-IC program. 

By mld-FY 1966 this revised document D5-11982 will 
be released. Document 05-11982 incorpo1·ates the 

major portions of 05-11962 "Non Destructive Test 

Development Plan,'' and D5-11961 "Functional Test 

Inspection Development Plan." Therefore by July, 

1965, these documents will be retired. 
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TECHNIQUES 

A technique that simultaneously tueasuree the dew 
point and percent of argon and helium iD weld gas 
wae implemented during the year. The gas density 
balanc and the dew point apparatus have been coupled 
to permit determination of both cheraoteristlce at the 
same time. Seven gas bottles now can be ana.l�ed 
iD the eame amou nt of time formerly required to ana
lyze five bottle • 

A s1lldy was con.ducted on Y-ring craclc1ng by metal
lurgists In th.e quality evaluatl.on l

a

boratories. The 
moat impressive observation made durtng thle study 
WJLS the ease of. detecting defects 1n a sample by us
Ing fluorescent penetra.m inBpection and black light 
compared to detecting defects visually. This metilod 
permits detection of craoks as small as . 0008 
Inches, and now ts being used by Factory Inspection 
on Y-rtng components. 

FACILITIES 

The contamillat:l.on cootrol laboratory, located iD the 
subsystems test area, was completely activated 
January 15, 1965. Th.is laboratory provides the 
ca�billty for performing analyses of environmental 
control testing media, cleaning solutions, and 
contamlnation-sensitlve parts. 

PRODUCTION INSPECTION - TOOLS AND 
EQUIPMENT 

Development of special Inspection equipment dur
ing FY 1965 continued to meet addition.al reqUire
ments imposed by increasing production activity. 
Significant developm.ents are described below. 

The topographical recorder shown in Figure IV-1 
is basically a mismatch gauge designed for use in 
measuring relative mismatch between parts of the 
S- IC container assemblies that have been welded
together. Measurement is made at numerous points
along a weld aeam. The instrument produces a
direct rat!o tracing on pressure sensitl.ve paper
that is In integral conuct with a sllrlace traverse
stylus. By posttiont.og the recorder (which is com
pact enough to be hand held) over a welded joint and
moving the styllts across this welded Interlace su.r
face, a tracing Js produced on pressure sensitive
paper. A meB.Burem8llt of the mismatch, if present,
is made from the tracing and the actual mating char
acteristics are estllbl1elied.

Procurement ri a prototype hand scanner was ap
proved during the year and is being fabricated by 

FIGURE IV-I A TOPOGRAPHICAL RECORDER 

SMALL ENOUGH TO BE KAND HELO 

the vendor. This equipment will be used in con
junction with X-ray and penetrant inspection for 
identify1Dg and pinpointing surface cracks 1n welds. 
It also will confirm the existence of other none on
formances previou.sly identified by other nonde -
structive teat methods. 

FIGURE IV-2 A CIRCUIT lolONITOIUNG PAMEI. 

FOR THl!i ELECTROL Y IC TAPE LEAK DETECTOR 

DEVELOPED BY QUALITY .t..SSUIIANCE PERSOMNl!L 
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QuaJtt)' Assu1:ance pereonnul developed an "1::lectro
lytlc Tape Leak Detect.or" ror <letect.Ing leo.Jui.ge d111"
ing bydrastattc tes�- This rn.ethoo utillzes an 
electrlc current that ls ai,plied to a narrow strip m 
alum.Imm foil to set up an electric circult. The 
!oil, In turn, ls la.mlnn.tt.od to n Spet>ial ":1Ler sol
uble paper 11nd to a weld aoam. The ch·ctrJc cur
rent 1s not disturbed unless a short cu·cutt ls
developed. T.hiB C8J\ happen wben a w.,ter droplet.
pcnt:tralCc'is Lbc solulJL.1 pnpl I", cr,�aUng .,. short 
circuil butwcon Un, tap.! ,uw the wc•ld. Occurren
ces 11re imllcutc<i Jt a control consoll· ii lustraLNI
Ul l·'lguro rv-2. rtgur,• IV-3 illustraln� the syst.em
iJI use \In Lhu s-tC-F Cul'i lnnk., upp<•r Cud bulkheml,
and lowc1 fWJI bulkhl'ttd,

This technique offers 6oeverlll advtU1.tages over other 
lua.k dctecUoo systems because th.ore le no need to 
add a dye to the water. Consequently, the expen
sive clcwng cycle for the Saturn application i5 
eliminated. In addition, it allows lbe detection o[ 
minute lea.kB which would not be det.oct.nblc by BUY 
or thu vlaual ayswm.s. The s:uely !.act.or ia al1i>0 
lmporWnt elnce the technique dO(!S not require an 
inspector to e11ter the test cell during the bydro
staUc loading. 

l. \DURA1 UllY - TOOlS ANn EQtrrPMENT

Capabllittct1 of tho quaUty c�alunuon lnboratortoa 
and I.he• mMsuremcnt control .lubOr<i.tory wuu• eJC-

FIGUA€ IV-3 l!L!CTAOLYTtC TAPI! IN Pl4C€ ON TNE MEAIOl.ul WELD OF THE UPPER FUEL TANK BULl(Hl!4D 

03-12601-2 



paneled during FY 1965 by the receipt of additional 
tools and eqllipment. The followtng paragraphs 
list some of the more significant Uems received. 

The Man.afield-Green distilled wat.e�deadweight 
tester was received 1n tbe measurement control 
laboratory. n was used to calibrate pressure 
gauges in the subsyst.ems area clean room. 

A high vacuum system shown ln Figure IV-4 was 
received 1n the measurement control laboratory. 
This system provkles a source for absolut.e pres
sure and is used prlmarily for the calibration of 
vacuum gauges or transducers. 

A Seederer-Kohlbusch specific gravity balance was 
received 1n the quality evaluation laboratory and is 
used to det.ermine the specific gravity of liquids. 

The quality evaluation laboratory received an Auto
met polisher which produces superior metallurgical 
specimens at reduced cost. 

The Leco vacuum fusion analyzer shown 1n Figure 
IV-5 was received in the quality evaluation labora
tory. This instrument makes quantitative meas
urements of the amounts of hydrogen, oxygen, and
nitrogen dissolved in metals. It is used primarily
in gas determinations in titanium alloy, sheet metal, 
and standard parts. Approximately 13 minutes are 

l'IGUIU! IV-� THE HIGH VACUUM SYSTl!M 

FIGURE IV-5 LECO VACUUM FUSIOM AMAL YZER 

required per sample for analysis of thes.e three 
gases. 

PROGRAM IMPLEMENTATION 

QUALITY ENGINEERING REVIEW 

A tot.al of t>000 stage and GSE drawings were re
vlcwed during I.he year lo assm·e compliance with 
the quality r<>quirements of NPC 200-2. The Boe
ing Quality :ind Reliability Assurance organization 
also pnrticipaU-d In 23 critical design reviews. The 
overall quality of engineering documentJttion showed 
steady improvcmoni during the year. 

The Boeing Quality Engineering organization was 
ass1gned responsibility during the year for main
taining surveillance over new d�velopments in 
quality assurance concepts an<l techniques. Pnrtic -
ular attention will be given to assessing refine
ments in nondesb·uctive testing. 

QUALITY AUDITS 

During the last half of FY 196·1, 31 quality program 
audits were conducted resulting in a total of 101 in-
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stances of non--eompliance with quality program re
quirements. Appropriate action was taken to re
solve each item. 

The audit summary cha.rt confj.ined in Figure rv-6

shows that quality audits accomplished 24 inplant 
audits, 9 outplant itudils, 43 supplier audits, and 9 
special audits during FY 1965. The total of 84 
audits reported 51 diBcrepancies. This represents 
a significant improvement ovc•r the previous re
porting pexiod. A total or 3G ·1uuHs art, planned 
during tbe first half of FY 1966. 

Greater emphasis was place<.1 un audits at supplier 
!acllities during FY 1965, resulting in the decision
to place greater management emphasis In our
source cootrol offices. Great.er ef forL was also
expended OD system and special audits, and this
emphasis will continue in FY J 966. These audtts
have proven to be very effective because they are 
directed towards a known or suspected problem
area. 

SOLITT.CE EVAU,ATJON A t\l"Q SURVEILLANCE 

Surveillance of processing facilities in HI swws 
continued duriug FY 1965. &'uppUer performance 
surveys increased over FY l 964, and a similar 
increa.se is anticipat.ed in FY 1966. ThJs ts being 
accomplished by an arrangement with Aero-Space 
Div!sfon superintendents in the midwestern and 
ea.stern sections of the United States to give a 
portion of lbeir time to source control on the 
Saturn program. 

At year's end, Source Control had eleven suppliclr 
problem areas, These problems encompassed such 
items as fuel filter discrepancies and inoperative 
pressure switclles. One major task is assuring that 
a supplier's cleaning procedure is revised according 
to recommendat!oos resulting from LOX cleaning 
surveys. Another current notable problem is 
concerned with the 60849013-l valve. 

It has been diITicult to get this va Ive LO pass 
qualification nnd ncceptance lcsts. Tests are 
scheduled for compktion by August I, 1965. All 
prob 1cm areas art! morutorecl constantly, and all 
ltems wUL be required to meet prescribed stan
dards bofore rinal a('cept.a.nce by source Control 
represent.a ti vcs. 

RECEIVING INSPECTION 

Hardware receipts continued to accelerate during 
FY 1965. Approximately 73, 100 receipts were pro
cessed compared to 41,460 during FY 1964. 
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QUALITY EVALUATION LABORATORIES 

The increase in capabilities of the quality evalua
tion laboratories as a result of the acquisition of 
additional equipment was paralleled by a reduction 
of flow time. A specific example was the activatioo 
of the automatic penetrant inspection spray system 
and technique developments, which have decreased 
penetrant inspection time o! tank skfns, gore apex
es, and gore bases by as much as 50 percent. 

Approximately 18,000 tests were performed in the 
quality evaluation laboratories compared with 
12, 6:i5 during FY 1964. 

MEASUREMENT CONTROL LABORATORY 

Approidmat.ely 30,280 items of equJpment were 
processed and released during tile year by the 
measurement control laboratory compared to 
21,380 items during FY 1964. 

PRODUCTION INSPECTION 

Tooling Inspection during FY 1965 changed from 
tool erection Inspection to an effort more concern
ed wilh tool sustaining inspection. By yea.r's end 
au Ml.cb�d assembly tooling was installed tt.nd 
activated, ln.clud.ing verUcal assembly tooling in 
the VAB. 

Significant progi·ess was made during FY L965 in 
U10 welding of container assemblies. The S-IC-S 
upper LOX bulkhead was the first welded eub
:iesembly at Mlchoud, and difficulties were en
countered in establishing proper machine settings 
and t.eehniques. Boeing Quality Assurance per
sonnel assisted in dellning the weld discrepancies 
through nondestructive testing methods, and also 
assisted Manufacturing in determining causes for 
discrepancies, All.hough this bulkhead was found 
unacceptable and eventu.'l.ily scrapped, the effort 
t!>-."-pcndPd hy Quality Assurance resulted in the 
deveJopmenl of new techniques and procedures 
lhat have been used on subsequent bulkhead as
semblies. 

The highlight of Quality Assurance activities in non
welded structural assembly areas during the year 
\\as the activation of the 34-foot rotary tool in 
October, 1964. This tool, illustrated in Figure 
rv-7 accomplishes dimensional analysis of major 
st.age components with greater speed and accuracy 
than was ever experienced on airframes of this 
size. The rotary tool and the associated optical 
tooling system are directly responsible for this 
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FICUllE IV-7 01"\EIUIOMAL ANALYSIS OM THE ROTARY TABLE 

major breakthrough tn precision dunensional in
S()e(;tion of large components. 

Lwear dimensions, ranging from zero l.:> 540. !JOO 
inches 1n lhe horizontal, and iero I.O 360. 000 inches 
1n the vertical ran he rnenstu·t.'<l to an accurac� of 
_. 010 lncbes. Angular cUmensiona, ranging from 
zero to 360 degre1:s can. b€ measured to au accuracy 
of 2 seconds uf nrc. These precise dimensions 
can be made at elevations ranging frt>m 3 feet to 38 
feet without sacrificlng accuracy or speed. 

I'he linear readouL (vernac) Is a dll'ect readout. 
system as is lhe angul;ir (inductosyn) readout 
system. This virtually eliminates the possibility 
of error. 

TEST INSPECTION 

Extensive l'iulctioual testing of components was 
accomplished during FY 19&5, and inclucled sucb 

O5-12601-i 

iteins as grOWld support. equiprnent, manufacturing 
support equipment, and several istage functional 
items. The b)drostatic testing of both tlle S-IC-D 
LOX and !\tel t.ank.s was also completed. The tape 
leak detectlon system was used on both tanks. Both 
tests were successfully completed. 

CONFIGURATION ACCOUNTABILITY AND 
PRODUCT DELIVERY 

Configuratio.n Accountability 

Co1uigurat1on accountability fllDctions continued 
to expand d11ring FY 1965 to meet increaaing pro
gram demands. PrinciµiJ activities included 
analyzing all released planning to assure that items 
were built to engineering and contractual specltlca
tion.s and !Jlat adequate inspections .were conducted. 
Thls also Included reviewing all changes to released 
planning that affected oomponents. During FY 1965, 
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approximately 81, 000 initial released planned event 
packets and 900,000 liaison changes were reviewed. 

Product Delivery 

Delivery data packages were prepared for 7000 end
items that wer1 delivered to the customer. 

These packages define the as-built and as-de
signed configuration of end-items and assure thal 
engineering or contractual authority exists for all 

IV-8 

exceptions. On completion of the data packages, 
the Boeing Quality and Reliability Assurance 
organization has the responsibility of obtaining 
customer acceptance of end items. 

This funcUon also includes ma.tnt.-uning completed 
records that provide proof of The Boeing Company's 
compliance with contractural and engineering re
qllirements. Approximately 150,000 completed 
records are now on file. 

, 
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DEVELOPMENT TESTING 

Development test progress durUlg I.he year was satls
factory, generally providing oeeded design data or 
confirmation or design assumptions. Where difficul
ties were encountered, necessary design changes 
were mado. Slgniflc:wt devclopmeot tcStinJt n<'tivlly 
ll:1 diiicusscd ln context,, IU, dcsi1,'ll acth•1ty ln Section I. 

S-IC QUALIFICATION PROGRAM

The qualification test program prO(l;n,ssed substan
tially durln� Lhc past year. Approxinllltely 110 per
cont o! � p:ixts rt!quir1ng quaHUcau,m were au,·cl•Sb
Cully testod. Complcllon or all physical u.-11Ung for 
S-LC-1 Is presenlly 1a1·get.ed for mid-FY 1966, and 
progress toward that target ls presenUy satis{act.ory.
Sla.tus o( testing against target dates 1s shown in Fig-

urc V-1. Approxlms.tcly 80 percent oI the test work 
Is being performed at vendor plants and the remainder 
a.t Boeing !aciltt.tes. 

Qualillcation lest program completion 1s, by contract, 
keyed to Ute S-lC-1 Oight; however, a number of [ac
Lortl dlclnted that a large part o! lhe teat program 
should be plnnned for complcuon much carll!!r. Thea<' 
r actors arc ( I I lht• nel'd to haw crl UcaJ S-1 C-T and 
S-IC-1 hardwar� qua.l.liled before ill:I use durlng atatlc 
Ur,ng, (2) Lhe need to qualify inacct:ssible lligbt bard
ware before its production installation in 8-lC-1, (3) 
the neod lo consider production installation scbedult:s 
l<> nunimh:e n•movals neCl.'1>8I t.nll•d by quah.flcallon 
llst lnilun•s, and (4) lhu ,wcesslly to nllow fur modl
Cil'atlun and re-tull flo,\ time ulter quali!lcaUon I.est 
failures. 

These considerations result.t:d in a prionty catogori-

S-IC STAGE CONTRACTOR QUAL TEST SUMMARY
ALL CATEGORIES 
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S-IC STAGE QUALIFICATION TEST
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zation of qualification tests based upon lhe program 
phasing relationships shown In Figure V-2. Category 
I includes those hardware Hems necessary to support 
the S-JC-T manual static firings; Category II includes 
those necessary to support S-IC-T and S-IC-1 auto
matic static firings; and Category IH Includes S-IC-1 
non-critical tests. 

The initial list of S-IC-T mandatory (Category I) 
items was established in November, 1964, by joint 
agreement between NASA/MSFC and Boeing. AU 
:ategory I items were not completed by the March 31, 
1965, target date necessary to support the acceler
ated S-H.:-T static tiring date; however, workaround 
measures were prOVided so lhat static firing could be 
started. The current status of qualification testing 
of Category I parts is shown in Figure V-3. 

v-2 
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Subsequent to establishment of lhe Category l llst, 
rcmairung qualification parts were grouped into 
Categories ll and IIl. Detailed test completion tar
get dates that considered S-IC-1 part installation 
sequence :tnd post-installation accessibility were 
agreed to by NASA/MSFC and Boeing in Aprll, 1965, 
The status of qualllication testing of Category n and 
Ill parts is shown in Figures V-4 and V-5. The var
ious status charts include parts that will be qualified 
by similarity to other parts act ually tested, The high 
qualification rate at the end of FY 1965 in the Cate
gory n target schedule reflects a large number of 
such similarities, 

To emphasize the qualification program, a manage
ment task force was established during the third fis
cal quarter. This task force, headed by a qualifica
tiou project manager reporting to the director of 
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Engineering, is composed of senior managemenl 
representatives from the various funcUona.l org-J.ni
zations involved in the testing program. IL has 
the reeponslb!Hty of planning, scheduling, and ensur
ing timely execuUon of the test progi:am, together 
with suificient authority to remove bottlenecks and 
restraints impeding the program. To expedite the 
flow of decisions and i.nforruation between Boeing and

NASA/MSFC, a NASA/MSFC counterpart to the Boeing 
project manager was appointed early in the fourth 
fiscal quarter. 

A large part of the Lask force effort, after categori
zation and detail scheduling of the program, was de
voted to surveillance and JllBJUlgement of the vendor 
test programs. A field office staffed with a compleLe 
complement of Engineering, Materiel, and Quality 
control representatives was established in Los Angel-

S-IC-T
AUTO FIRE 

S-IC-IOM-OOCKMILA

\ 

7-29-6

S-IC-1 ASSY COMP S-IC-1 TO
STATIC 

9 .2, .5 9.27 -5 

TEST STMCD 
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"--TARGET DATE FOR 
COMPLETIOM OF 
TESTING S-IC-1

J A S O N D J F M 1A M •,I 

19115 19H 

es t.o provide on-site support to supplier activity In

the California area. Boeing senior 1:1upervisors, sup
Ported by additional technical personnel when needed, 
were assigned as resident man.agers at the facilities 
of suppliers who bad experienced difficulty in their 
qualification test. program or subsequent hudware 
deliveries. Personnel from the management task 
force made systematic and repeated visits to plants 
o! all suppliers involved in the qualific#ltion program. 

As a result of this intensive effort, most of the prob
lems delaying the supplier program were eliminated, 
and the delivery of qualified hardware, both for pro
duction and for tbe subsystem qualification tests being 
performed at Boeing faciJitles, was substantially 
expedited. 

Formal documentation of the S- IC quall!1cation pro-
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gram ta provided·by Document D5-12741, "S-lC Qual
ification status List," which is formally 8Ubm1tted to 
NASA/MSFC on a quarterly basis and informally as· 
a working document on a biweekly basis. 

RELIABILITY TEST PROGRAM 

The reliability test program is covered by Contract 
Modification 92, which was received late in FY 1964 
and is presenUy in negotiation. Under Modification 
92, completion of reliability testing was keyed to pro
gram Plan vn delivery of S-IC-7 to MILA in late 1967. 
However, recent NASA/MSFC correspondence indi
cates that test program completion should be based 
upon the S-IC-3, rather than S-IC-7, schedule. This 
Will require substantial compression of test program 
schedules. Therefore, the entire program is pre
sently being re-examined to determine what steps 
should be taken to match the S-IC-3 schedule. This 
includes examination of test requirements for possible 
reduction or consolidation, acceleration of test hard
ware availability, and compression of teal schedules. 

To ensure proper att.ention and efficiency in the pro
gram, a reliability telilt program ma.11ager was ap
pointed during the last fiscal quarter. His function 
will be similar to that of the manager of the qualifica
tion test program. 

As described in the reliability sections of. preVious 
Quarterly Technical Progress Reports, tbe ha,;rlware 
to � subjected to rellaoility testing was determined 
by conducting "failure mode and effect" analyses, 
which identify all critical items and their relative 
criticality ranking. All critical items will be subjec
ted to reliability test except where similar families 
of hardware ex.1st. In such cases, only the represen
tative "worst case" v.ill be subjected to testing. In a

few cases exceptions will be made for hardware items 
that have demonstrated a satisfactory margin of safe
ty during other testing. The number of test specimens 
required to provide an adequate reliability sample is 
still a subject of discussion between NASA/MS1''C and 
Boeing. 

Hardware for all identified tests is presently being 
procured, and preparatfons are bel_ng made for the 
start 9' physical testing, expected to begin during the 
next fiscal quarter. With the exception of two minor 
tests, all reliability testing is to be performed in
house by Boeing. 

GROUND TEST PARTICIPATION 

Boeing Systems Test personnel assisted in static and· 
dynamic testing of the S-IC static test stand stl"Ucture 

at MSFC, technical systems teats, inatallation of the 
S-IC-T stage in the teat stand, and S-IC-T stage 
thrust structure testing ln preparation for stAtic fir
ing tests. Test Engineering and Test Operations 
persoonel participated in installation of test fixturt>s 
and lnstrumentatiori- and ln preparatioo of the test 
stand. They assisted in testing of. test stand .systema 
such as the flame deflector water cooling system, the 
hydraulic aystem and the fire extinguishing (Firex) 
system. Test control center testing consisted of 
ground equipment test set checkout of manual GSE 
and testing of the telemetry digitizing system.. 

Boeing also participated. in writing.instaU-ation and 
checkout procedures, operating procedures, and 
test procedures for the R-TEST static testing, and 
participated in reviews of test requirements, draw
ings, and oth-•1· documentation. 

MSFC STATIC FIRING PARTICIPATION 

At the beginning of FY 1965 Boeing Systems Test per
sonnel participation in F-1 engine and S-IC-T stage 
static fidngs was limited to test obliervaUon and data 
reviews. In the first fiscal quarter, Systems Teat 
Operations personnel began active participation in 
engine preparation and in test and checkout of data 
acquisition and control and monitor equipment. They 
participated in preparations for F-1 engine fi_rings

and post-test refurbishment; and observed an.d parti
cipated in handling and transportation tests of entdne ·· 
componenl8. Test Engineering peraonnel ualsted 
in.equipment installation reviews, instrument&Uob 
calibration, and facility design reviews. 

Boeing personnel participated in 37 F-1 engine fir
ings ( Figure V-6) during this report period to gain 
knowledge of engine characteristics and experience 
in testing procedures. 

The S-IC-T stage was rACeived at R•TEST in Febru
ary, 1965. Systems Test personnel participated ill 
stage transportation and handling, in F-1 engine in
stallation on the S-IC-T stage (Figure V-7), and in 
preparation of the stage and test stand for static test, 

Eight S-IC-T stage tests have been performed .to 
date ( Figure V-8)., beginning With ·a- 2. 51-aeoood, 
single-engine firing on April 9, 1965. Testing has 
progressed in complexity and du:r,atioo to a 9(>-aeoood, 
five-engine firing. The four outbbard engines have 
been gimbaled up to five degrees during test. 

Systems Test personnel are taking a more active 
part in F-1· engine and S-IC-T stage tests aa -conaole 
operators and chart observers during the tests, in 

� • • I •· 
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l"IOURI.' V-4 OfVILOPMl.'HTAL ST4 TIC rlRINC or TIii! ,_, CHCINE AT MS,c 

preparing lnstnuneni.allon 1111d control c•1u1pml•nL be
fore Lhe lC&t.$, llDd In IX>lll-l(•i,t rdurblslun1.nl and 
data re-.iews. 

MSFC REFURBISHMENT AND POST ST A. TIC 

CHECKOUT PARTICIPATION 

Booing Systems Te..1 pct1>0...1d pnrl.ic1µ:ucd in post 
test roturblshment end c�ckout of lh<' F-1 �npnl•S 
and tho 6lngle-engtnc WBt 8tltnll fol)o\\lng lb •·- l 
engiM developm�nULI hrl� t1•sts. lh..:y ali.o ussist
ed ln refurbi1hmcnt and checkout ar th+.• S-lC-T i;uige 
a.nd the S-IC teat stand loJlo�ing the �fC'-T .:ngini! 
Drtngs during the lwrth fiscal quarter. This l'Uort 
consisted or parUclp:iUon In cngb11.• rcmov,tl, In111x•c 
tion. an<1 rd'urblahmcnt of enl(inl•S on tlKl s-tC-1': 
LnepecUon or th.I., •wge and te11t 61.llnd; and r\)1,,il r I)( 
tho name defl1..-ctor. 

Boeing Sy11tcms Tesl JX'l'�Ml'l crmrh1ctPd a stud)· of 

OJ-12641-2 

bai:;c heat shit•ltl rcqu.i rcmt.>nts for tht• Mias1ssipp1 
Test fnl'lllly. It was concludl.'d that tho base beat 
shield for use nt MTF' should he or the S-IC-3 rather 
than thl' S-IC-T confl�rnllon. 

CONTRAC I 0� ST A TIC FIRING AND REFURBISH 

MENT 

Pn•p:irRUon for contractor 1:11auc firing end refurb-

1.:.hmenl uonst:i.ted of documt·nt pi-c.par3tion, PERT 
nP�wor:k Jn't:pa.rntlon. and clnesroom training. 

Sy11wm11 Teut documellts n·qu1rE'd for the lluni...villl.' 
operalion:J a.nJ fo,· Mississippi Tl!ul Facility .1.n: 
11<.,lng 1,1rt•p;u·cd on Sl'hecluh•. The document nleu,...-
1whl•duli! (I· 1gure \'•!l) shO\\ 8 the Pl:ln VDJ dmnAnd 
d:ale, tho prl'aent complet.ion i;ta1us-as a pc:rccntagc 
-a.nd the estimated r1na1 rclL•a.Ac ,ht,•.

V-7



l'IGURE V-7 THE FIRST F-1 EHGIHE &EIHG IHSTALL&O 

IN THE S-IC TE ST ST AHO 

PERT ACTIVITIES 

In July, 1964, NASA/MS.i"C conclutlt:d lhat U1e Boeinl{ 
PERT system was compatible with or.her Saturn PERT 
systems. The networks were completed and submit
ted to NASA/MSF'C on septeinber 15, U:IG-!. In No
vember, Boeing Systems Test - lluntsvillt• began 
submitting weekly inputs to NA&\/MSFC t.v keep the 
system current. 

R-QUAL PERT networks were revised in Dec,·mbcr,
1964 to lmplemont the rc:oovcry prcigratn for H-QUA L
Lnst.allaUon, calibroUon and checkout, H-TES'f' m1tl
MTF networks arc being rcvisl•d lo roflc:ct Plau VUI
schedule changes.

CLASSROOM TilAININ(; 

Systems Test pt•rsonncl attcndt'd 213 different courses 
of lnstruction during this report period ln prepara
tion for contrac1.o1· statit• firing o.nd refurhishmem. 

ACTIVATION OF S-IC COMPLEX AT THE 

MISSISSIPPI TEST FACILITY 

ORGANIZA110N 

In February, 1965, 8oeU1g began orgll;ll-lL.ing anu man
ning support of the NASA activation I.ask force iu 

V-8

management cont rol, activation preparation, instal
lation, m.odific:i.tion and checkout, subsystem testing, 
system testing, demonstration, and turnover in order 
to act ivate the S-lC facilities at Mississippi Test , 
Facility as defined tn Contract. Modification MICH 17. 

The organization and staffing consists of the M TF 
Complex Orgaru.zatton Group (COG) under the direc-
Lion of the Boeing act1vnt1on task force manager, HIid 
the stafitng of the activation base camp under the 
direction of the Boeing sit.e m11.llager. 

PLANNING AND SCHEDULING 

On April 17, 1965, Boeing established PERT networks 
for activation of all S-10 fncilitl.eti and systems. The 
basis for this e,terofse was Plan vm, which indicated 
September 15, 1966, as the on-dock date {Ol' the S-IC-T. 
From this, Boeing developed an integrated PERT net
work showing 1:..st-dilch dates for completion of fa.cill
ttes and technical systems and start dates for instal
lation of GSE. 

PERT data from Boeing nnd General Eleotrk combined 
with construction status lnformation from the Corps 
of Engineers WllB being used at the year's end in plan
ning acUvity to ensure meeting the Pl.an VIlI schedule 
[or testing the S-IC-4 at MTF. 

ACTIVATION OF FACILITIES 

S-IC BOOSTER STORAGE BUILDING

This building ls being activated in Incremental stages. 
Since the benefic!al occupancy date (BOD) on April 7, 
1965. Boeing has shared I.he building with the Space and 
Lnformalion Division (S&ID) and the Rocketdyne Division 
of North American Aviation. Dw:ing the next fiscal 
year, after S&ID and Rocketdyne vacate the building, 
the final test lo activating the bulldlng's facilities will 
be performed using the s-rc stage weight simulator to 
load test the floors. 

OTHER S-lC COMPLEX FACllJTIES 

Preparation of interface and sm·veillance logs and a 
library of engin.eering information was started ln the 
fourth fiscal quarter and will continue through the 
next two quarteTS, At the end of FY 1965 the major
ity of the activation persowtel were moving from 
Huntsville into trllilers at the s-rc complex. 

. .

The next two quarters' act.lvities will consist of sur-
veillance of construction and preparation of test pro
cedures, acceptance logs, and schedulln!J, Activation 
pe!sonnel a.lso will observe S&ID activation testing of 
the S-11 test stands. 

OS-12601-2 



FIGURE V-8 FIVE-ENGINE FIRING OF THE S-IC-T STAGE AT MSFC 

Photographs (Figures V-10, V-11, V-12) show general 
construction progress as of June, 1965. 

MISSJ.SSIPPI TEST FACILlTY WORKING GROUP 
(MTF/WG) 

Support w the N 1\SA MTF /WG continued throughout 
the year, Boeing Systems Test personnel reviewed 
shop drawings and change orders, coordinated require
ments between Ground Systems Design (GSD) an<.I the 
MTF /WO, released incremental Phase n technical 
system design review, and participated in the 90 per
cent design review on June 28, 1965, at Lear Siegler 
1n California. 

Jn the future, the support to the MTF/WG will be 
phased out as their activities become aboorbed by the 
activation task force, The Iull support to NASA Phase 
II technical system engineering group will continue 
until all drawings are released and approved. 

05-12601-2 

MISCELLANEOUS TEST SUPPORT ACTIVITIES 

RADIO FREQUENCY INTERFERENCE STUDY 

Boei.ug Systems Test. personnel participated with the 
MTF activa.Uon office in the study of radio frequency 
interference at Mississippi Test Facility. This study 
wus requested by the acUvalion office to document a 
NASA request to the Federal Aviation Agency to pre
vent J.ircraft fllghts over MTF. 

A list was prep:u·ed of those S-IC test sequences and 
related stage, tost and checkout E>qulpmenl that might 
he susceptible to inwrferE:nC€ caascd by aircraft. The 
list was submitted to the activation office on November 
l :3, 1964.. The prelim.lnary conclusion was that air
craft flying above 3, 50-0 feet will not cause radio fre
quency interference with operations. 
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SYSTEMS TEST M TF & SYSTEMS TEST HUNTSVILLE 

DOCUMENT 1<ELEASE SCHEDULE 

ESTIMATED PLAN VIII DOCUMENT 
NUMBER TITLE APPL FINAL REL % DEMAND DA TE 

OPERATIONS AND ADMINISTRATJVEIMAHUALS FOR 
SYSTEMS TEST - MTO 

Ml F COIHIHUOUS 8-1-65

05-11054

05-11061

05-11062

D5-1106-' 

05-11071 -3

05-11397

05-11408

05-11765

05-11769

D5-lln5 

SYSTEMS TEST - MTO EQUIPMENT REQUIREMENTS MTF 
(CONTRACTOR FURNISHED) 

GOVERNMENT FURNISHED FACILITIES, E�UIPMENT MTF 
AHO SERVICE REQUIREMENTS, S-IC - MTO 

PARTICIPATION AND TRAINING PLAN, SYSTEMS TEST - MTO MTF 

SYSTEMS TEST - MISSISSIPPI TEST OPERATIONS MTF 
PROCEDURES FOR SA TURN RECORD SYSTEM 

PLAN FOR ACTIVATION AND OPERATION OF THE MTF 
S-IC COMPLEX AT MTF

NASA-BOEING-SUPPORT CONTRACTOR INTERFACE MTF 
RESPONSIBILITIES AT MTF(SUSTAIMED OPERA"flONAL PHASE) 

R....QUAL DELIVERY PLAN HTVL 

INDEX OF S-IC ACTIVA TIOM AHO TESTING PROCEDURES 
AT THE MTF 

INDEX OF S-IC TEST REQUIREMENTS AT THE MTF 

MTF 

MTF 

EQUIP INSTALLATION ANO FACILITY INTERCONNECT PLAN MTF 

05-11n6-000 PLAN FOR INTERCONNECTING THE S-IC STAGE TO THE MTF 
TEST STAND AND GROUND SUPPORT EQUIPMENT 

D5-11789-000 STATIC TEST ACCEPTANCE OPERATIONS 'SEQUENCE PLAN MTF 

D5-11791 EQUIPMENT AND FACILITIES SUBSYSTEM AND SYSTEM MTF 
CHECKOUT PLAN 

D5-11792-000 STAGE PRE-STATIC AND POST-STATIC FIRING MTF 
CHECKOUT PLAN 

05-11793 RECEIVAL, RECEIVAL INSPECTION AND SHIPPING 
PLAN FOR S-IC ACTIVATION AND OPERATIONS 

MTF 

05-11794-000 COUNTDOWN & STATIC FIRING PLAN MTF 

05-11797 HANDLING AND TRANSPORTATION PLAN MTF 

05-11805 COMPUTER PROGRAM REQUIREMENTS FOR STATIC TEST MTF 

05-11809 PLAN FOR ACTIVA TIOJol AND CONDUCT OF S-IC DA TA MTF 
HANDLING EVALUATION ANO REPORTING OPERATIONS 
AT MISSISSIPPI TEST FACILITY 

05-11812:ooo SYSTEM TEST-MTO STA TIC FIRING EVALUATION REPORTS MTF 

05-11814 SYSTEMS TEST - MISSISSIPPI TEST OPERATIONS MTF 
BASE ACTIVATION REPORTS 

05-11817-000 SYSTEMS TEST - MISSISSIPPI TEST OPERATIONS MTF 
STATIC FIRING QUICK-LOOK REPORT 

FIGURE V-9 

V-10 
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SYSTEMS TEST MTF & SYSTEMS TEST HUNTSVILLE 
DOCUMEN,T RELEASE SCHEDULE (CONT) 

DOCUMENT 

NUMBER 

D5-11818-000 

D5-11820 

TITLE 

SYSTEMS TEST MISSISSIPPI TE5T OPERATIONS 
STAGE PROCESSING REPOPn 

MISSISSIPPI TEST FACILJTY OCCUPANCY AND 
CONFIGURATION CONTROL PLAN 

SYHEMS TEST - MISSISSIPPI TEST OP LOGISTIC PU.H 

APPL 

MTF 

MTF 

MTF 

ESTIMATED 

FINAL REL 

8-IS-66

8-1-65

PLAN VIII 

•o OE.MAND DA TE 

0 8-15-66 

1s, a-1 s-65

90, 8-15-65 D5-11822 

05-11826 SYHEMS TEST MISSISSIPPI TEST OPERATIONS SAFETY PLAN MTF 

8-15-6S

8-2-65 8-2-65

OS- 12300 -8 SST MAM.4GEMEHT PLAN MTO TEST OPERA TIOMS 
MANAGEMENT SUPPLEMENT 

OS-12300-9 SST MANAGEMENT PL.AH, HUNTSVILLE TEST 
OPERATIOt-lS MANAGEMENT SUPPLEMENT 

05-13033 000 TEST MEASUREMENT REQUIREMENTS 

MTF 

HTVL 

MTF 

9 1-65 50$ 8-1-65

9-15-65 0 HOT DETERMINED 

7-1-66 0 7-1-66 

0�-13034 SYSTE� THT MISSISSIPPI TEST OPERATIONS SPECIAL TEST MTF 7-15-65 0 7-15-65

6-15-66 DS-13034-1 PLAN FOR HOLOOOWN ARM PROOF LOAD TESTS FOR 
S-IC TEST STANO AT MISSISSIPPI TEST FACILITY 

05-1303.C-2 PUN FOR OYHAMIC RESPOl'ISE TEST OF S-IC TEST 
STANO AT MISSISSIPPI TEST FACILITY 

05-1303S CONFIGURA TION CONTROL MODIFICATION STATUS 
AHO Rf PORTING PLAN 

05-13036 .STACE AHO GROUND SUPPORT EQUIPMENT TO 
FACILITY INTERFACE CONTROL PUN 

OS-13037 DIRECTIVE COHTROL PLAN FORS-IC OPERATIONS 
AT THE MISSISSIPPI TEST FACILITY 

05-13039 SYSTEMS TEST - MISSISSIPPI TEST OPERA TIOKS 
STA TIC TEST DA TA. REQUIREMENTS 

05-130.40-000 SYSTEMS TEST - MIS!">ISSIPPI TEST OPERATIONS 
BOOSTER SU ... MARY ADDITIONS 

05-130-41 SYSTEMS TEST - MISSISSIPPI TEST OPERATIONS 
MAHER SCHEDULE PERT 

0$-1300 

D-XXXXX

05-XXXX)( 

05-XXXXX 

05- XXXX;(

DS-XXXXX 

668-XXXXX

05-13127

PLAN FOR ACTIVATION OF THE SECOND POSITION 
OF THE S -IC COMPLEX AT MTF 

MTO TEST Of>ERATIONS CONCEPTS DOCUMENT 

U TURN SYSTEMS TEST - HUNTSVILLE SAFETY PLAM 

SATURN SYSTEMS TEST HUNTSVILLE MASTER 
SCHEDUL E,ST A TUS 

R-QUAL TEST OPERATIONS CONCEPTS DOCUMENT

1t-QUAL REPORT 

R-QU,\L IC&C PROCEDURES 

S-IC FACILITIES ACTIV.ATIOH PROGRAM PLAN 

FIGUltE V-9 (CO,.TI 
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9-15-6S O HOT DETERMINED 

9-15-65 0 HOT DETERMINED 

7-1-65 80'\ 7-1-65
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FIGURE V-10 MTF s-Ic TEST CONTROL CENTER SHOWING 

CONSTRUCTION IN JUNE 1965 

APOLLO TEST REQUIREMENTS 

In response to a request from NASA/MSFC, a Boeing 
task force was formed to determine the probable im
pact of NPC 500-10, "Apollo Test Requirements," on 
that portion of the S-IC test program for which Boeing 
is respons1ble. A preliminary technical evaluation of 
the lmpact of subjecting one stage component and one 
launch GSE end item to a test. program in 100 percent 
compliance with the Apollo test requirements was 
submitted to NASA/MSFC. A request for proposal 
(RFP) was received in November, 1964, and the Boeing 
response wns subcutt.ed in January, 1965. No further 
direction was provided by NASA. 

DAT A REDUCTION WORKING GROUP 

The Michoud data reduction world.ng group was formed 
by NASA. Boeing supported this group by assisting in 
planning operations of the data reduction facility at the 

FIGURE V-11 STATUS OF THE S-IC STATIC TEST ST.t.HO AT MTF IH JUNE, 1965 
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Slidell Computer Center. Continued support was 
given to the Saturn data reduction subgroup, particu
larly in I.he development of a tape format for telemetry 
calibration data. A presentation was given to the 
flight evaluation working group on the need for contract 
clarilication regarding S-IC stage flight evaluation. 

AUTOMATED BOEING CALIBRATION DATA SYSTEM 
(ABCD) 

During this report period work began on the develop
ment of an automated B<>t.rng calibration data system. 
This system will provide 8-IC stage calibration data. 
and test and checkout information 1n a complete and 
correlated manner to the using organizations. The 
type and order of curve flts for the s-rc transducer 
calibration data was determined for most classes of 
instruments. 

TEST DATA MANAGEMENT PLAN 

A prelimJnary Test Oat.a Management Plan, Oocumenll 
DG-12987, covering all types of test data, was pre
pared. This plan provides a unilied approach Lo man
agement conti·ol of these d,11.a.. It is scheduled for re
lease in e:i.rly FY 1966, 

TEST DATA STORAGE AND RETRIEVAL PLAN 

During this report period an investigation into exist
ing or planned data etorage systems and their indexes 
was started, including a review of system adequacy 
and response times. The use of machine aids to im
prove these systems 1s being considered. 

Det.ailed attention was given to the rc>qu Jrements for 
an automated indexing system tbaL would be compatible 
with the stage checkout system and the RCA-HOA 
computer output data tape. Various microfilm tech
niques were considered for incorporating the �st 
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FIGURE V-12 IHF HIGH PRESSURE GAS FACILITY 

[eatui·es ot se\·era.l i;ystcms lnto Uus program. SC-
40:.!0 digital plotter formats for listlngs and plots of 
comput.er-procei;sl'd data were developed. 

St.age cht:ckout indexing will be oriented primarily by 
I.est pl'Ocedw-e number and/or chronology. The static 
firing orllmt.ahon will be by data channel and/or meas
u.niment parameter. 

GENEUAL TEST PLAN 

Tbe second coordin..1.tion copy of Lhe "Saturn S-IC 
General Test Plan" (In-l-V-S-IC-64-1) was distributed 
for rev:lew i.n August, 1964. Informal comments were 
received from the various N,\SA/MSFC organizations 
during November and December, 1964. Several com
ments require resolution within NAS,VMBFC before 
this plan can be completed. 

Boeing is waiting for further direction from NASA/ 
MSFC In this matter. 
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INTRODUCTION 

Thli,. secttun rnt11cau-R Uw 48Rll'ltnnt'e (ll"O\'iderl tn 
NASA un4er Technical Asslstaoce Orders (TAO) ac
tive durfug Fiscal Year 1965. All 'IAO's , U not pre
vlrusly tarmlna.ted, were terminated December 31, 
1964. 

Cvnunuotl l'iln1·1 on lht � TA u•., 1,; nlJ\\ , vv�·rt•d h) 
Statemenls of Work provided for by cona-act moc.Uii
cations except for TAO's 10, 19, 22, 23, 25, 28, 30, 
31, 32, 36, 4.1, and -12. 

The L:ontracllng OUker's repi.·esent.aUve 1ucil�•at.cd 
satis!aclory compl1;Uon o! ill TAO's oxcep� TAO No. 
42, ln Let.ter I-CO CHM dated March 24, JOOS. Sat
isfactnry completion of TAO No. 42 Is expected 
shortly. 

TAU NO. 1 - ASSJSTA�CF: TO TIIF . .\l.mU-ASTHO· 
OYN',\MI<:S LABOH..\T01n (\J::'HIC'LE Tf'Cll'HC:AL 
STUDIE�') 

Assistance under this TAO Included engineering srud
les, analysis aucl 1•epoi-t.1ng. Slgnlflcant &tu<-ltC:b co11-
cerned llighl le1:,t data anu.lysls, Lest systems analysis, 
Saturn V Cllghl control .. ys!Ltm anal)sis, S.'lturn V 
flight pedo1·mance study and aeroi.hermodynamics 
analysis. This TAO terminated September Ui, 196·1. 
Contract. Supplemental Agreement 160 provides for 
c-ontinua Uon of effoi·t. 

TAO NO. 2 - lH·. \ I J.OPMr.1''f OF QUA LlTY AR.'-it·R
A�C E DOCUMENTS A� PROCEOURES FOR MSFC 
MANUFACTURED S-lC GROUND TEST AND FLIGHT 
STAGES 

Direct support "aB provld1:d to lhe MSI·C �ualily and 
Assurance Laboratory, H""\,!lJAL, 1n theU.· de\'elop
ment of documentation. inspection procedurts, and 
other Operations incWent.al Lo a comprehensive{.!uahty 
Assurance Programs for I.be 8-lC ground and test 
at.ages manufocll.trcd at MSfC. This TAO wrmlnuwd 
OC>Cember 31, 1964-. ConlinuaUon of I.his crr11rt i.s pro
vided \Ul<lcr Contract Changl' Order 200. 

TAO No. 4 -THRUST VECTOR C..ONTROL SYS'fE!\l 
AN ALYSIS, DEVELOPMENT STUDIES, AND REPORT 
WRITJNG 

MSFC Astrionlcs ubo1·ntory was asskted iJl iu..:ihty 
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design. lnstallat.ioo, and modiflcaUuo, test reqw.n·
mcnt und plann.lng pt'Pµnro.Uon, �st procedure pretJU
aUoo, aJXI testing lncldental t.o the Thrust Vector Con
trol System. This TAOterctlnated Ot!cernber 31, 1964. 
Follov.--on e(!ort Is provided under Contract Change 
OrJcr l9fl. 

r AO NO. 5 - ELECTRICAL AND INSTit UM.ENT 
EQ0CPMEN T SYSTE\I 

fh!e TAU provitlc:d engineering t.cchnlcal a881stance 
l<> I.bl A1>t.rtouic1, L.iboraLory. \\urk iileludod rwigc 
u111trU10L't11.lUrn1 111u.l d.al.u rL'qulrcuiuuls, 1Ul°tt<u11a pat
tern 5) nt.hcsis lechn.k{ue development, emerffency de-
1.Cction sysl.{-m, network design oI the Saturn V InslrU
ment Unlt, evaluation and coorilination of electrical 
1>ystem th.•�4,rn fur tlw S-O and S-IVB stages, e1cctri
l'nl 1hisl1,,'ll 11n<l coorclUwtion oi I.ho emergency detcc-
1.1011 i.ystcrn for th,• l:iatw:·n V vehicle, 1,ystem wt.c,1,ra
Uo.1 nf ll11:• S.,wrn \' i,,dtch s<'lector, qul\li.!kaUon a.nd 
cv:uuatiun of dect..rkal corupouenu., pre,nration t1 
R fl test procedu.rus, and devt:lopment and analysis of 
g uiJ:u\ce syste111 and (.ontrol prol..tlem stud.lea. This 
TAO tcrmlnatL'd OccPrnber :u, 19G4. The e(fort is 
lx•lng conunuctl under Conl.L'uct �pplemental Agree-
1nent �1S!C-2. 

TAO NO. G - SA TURN \' VC:illCLE GSE MANAGE
MENT SYSTEM 

,\ 111>1SL:lnce wa s prov1dud to tho Saturn V GSE Projll<'l 
Ollice, 1-\ -G. Under th.is TAO a technique for identi
flcauon of C.SE requu-ements for the Saturn V Program 
a.rul a logistics 1>1.1pport plan have been developed. A 
t·ev1e" of NPC 500-l configurn tion m:11.111gemen-L re-
11utremt nts iur MSFC Sab.lrn V ground support cqulp
mt.nl resulted ln 11 proposed docu.mcnted program to 
br Jig CSE into compll.n.uco with applicable parts of. 
�PC 500-1. 

Preliminar y maintenance analyses were conduct.ed on 
I.he 5-IC hydraullc unit, tJut S-IC pndt.una.tio console , 
ll1" Inert preCill unH and the ru pneumatic consolo. 
Thelr purpuijl! was to develop aml reline I.he anaJytJcal 
technique for the Sa\Urn V Program. This malnte
nance analysis effort was trllllBierred to TAO No. 39 
December 1, 1964. 

TAU No. r, te1·m1nnt;:d .lxlcember 11, 1964. conunu
ation or effort begun under this TAO continu<'s under 
Coo�nol Supplernentru Agreement 207V. 
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TAO NO. 7 - SATURN V l..AUNCII OPERATIONS 
CENTER SllPPORT 

Engineering assistance was provided to the Launch 
&ipport Eqwpment Engineering DlvisJon (KSC) io 
caoductlng studies, deslgn, ana.lysla, and reporUng 
oo complex 39 systems, propelll11lt and gnsas, crawl
er b:a.n.sporte.r, service arms, launch umblUcal tower, 
and launch support handling n.nd access hardware. 
Wark included studies to identify equjpment !or the 
Saturn V MILA operaL&ons, a plan for the launch sup
port equ1prnenl area, nnd :in UJUL!ysls ol I.he low-hay 
hundllng and aocess operations In lhe VAH at MILA. 
An a.no.lyacs of S-JV� and S-II iii.age handling and ac
cess for the low-bny area y,,•:11� completed. Also com
pleted was an analyses aC the instrument un.it handling 
and access Car the low-hay area. Thls TAO termin
ated December 31, 1964. Tasb. Order 1008--65 pro
vides for conUnuaLinn or c,fiorl. 

TAO NO. 8 - SA TURN v SY8TEM SUPPORT

Asllistaocc was pro\'ided Lo I.he Saturn V Test Office 
at NASA/MSFC un,for Lhit. TAU lur clevc:)opmenl nnL.I 
prop::u-aUoo of lho Test Prt>gram M:Ulllgemenl Plllll, 
Snb1r11 V MaRtl•r ToRl Plan, Saturn T Tesl u.od Cht.'Ck
out Requlremenls Documentation, and a Test Report
ing Plan. This TAO terminated on September 18, 
1964. Cootlouatioo is provided under ContracL SUpple
ml'ntal Agrcemt>nt lU0. 

TAO NO. 10 - PEJU'ORMANCI-: 01·' A FJ\lLUlt� r.F
FECTS ANALYSIS AND CRITICALITY DETERMINA
TION OF Al\fil, S-IC GROUND HYDRAULIC SUPPLY 
CHECKOUT USIT 

Assistance wos pro\ldc<l lo I.Ill• :-IASA/MSFC Pro
pu.u.100 and Vt•b1clc Eogtnoor111g Labot·ahory, P&VI::. 
t,y perfornung a Iru.lw.·c effects nod cnticallly deter
mination of the S-IC ground hydraulic supply check
oat unit to be use<l at lhe Atlantic r.11ssifo Range. A 
determination of critical compallt."ntl:i ror the S-IC 
pnsumalio console was compll.!t...>d ant.I an s-re inert 
pre-f'W unit failure mode Lltld eCfect ana.lysls and I.he 
determlnauou ol crlUcaJ components was accom
plished. A failure mode and effect analysis was per
formed also for tho S-IC pneumatic checkout rack. 
Tasks associated with the S-IC Flush and Purge Unit 
and U1e IU-l/N0N03 Service Truck wore dcl�ted uy· · 

TAO No. 10, Amendment No. 6. ThJs TAO was 
termlJlated Oeccrube.t 31, 1904 following complcUoo 
or e.!Corl. 
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TAO N'o. U - 8A TURN V REQomEMENTS AND 
PROCEDURES DOC UMENTATlON 

Asslstanc� was µrovlded to the MSFC Propulslco and 
VcbJc le Engineer Ing Laboratory, P& VE, for ln.ltf.ation 
or Saturn V System Enginelll'lug documentation Laska. 
These tasks lncludl� Soturn V requirements and 
procedures docume.ntatton, component engineering 
docum.entalloo, documentation caotrol, and prepara
tion ol tecbmcal communications documentation. IJp
on termination of the TAO, September 18, 196-l, this 
cUorl wa6 u,nllnucc.l under ContracL Supplemental 
AgrecmenL 160. 

TAO NO. 12 - SA TURN V SY8TEM FUNCTIONAL 
DESCRIPTION DOCUMENTATION 

Asstst.lncc wos 111·ovldcd to the MSFC Pi:opul&Jon :ind 
Vl'lucl<' t.ugi.Dcering Labornt.ory. P& YE, Ior I.he 
l.llitiation of Saturn V System funcUoaal descriptlon 
documt>nlation. Prepa.i-ation of functional descrip
tions for the LITT and Saturn V Vehicle R P-i_ System, 
LJJT and SnUJrn V Vehlclc LOX System, and the 
Saturn V Vehlclt Envlrorunenlal ConLroJ System v.·e.ro 
swt.od. Follmlog termination of tbls TAU on Sep
a.cruuer HI, 106•1, lhu. effort was cooUnuod under 
Contract Supplemental Agreement 160. 

TAO NO. 13 - LAUNCII VElllCLE PERT SUPPORT 
FOR SATlnt:-1' \ 

Assistanc<:! was provided to tbc MSFC Saturn Y Pro
jN•t Office under lh.is TAO b y  I.he development of a 
Salllrn V PERT Nern-ork. A biweekly status report 
t;yi,tern wna l.nitmte-d. Sinco termination � tlus TAO 
on September 18, 106·1, PERT System dovelopment 
and mamt.cnance e(forl has been provided under Con
tract &ipplement.n.l Agreemettl 180. 

TAO NU. H - LOGISTICS SUPPORT PLANNING AND 
DOCUMENT,\ TION Rf:VIEW 

Assistance was provided to tbe saturn V Project 
Office by initiating logistics planning, conb:olllng, 
and reviewing fu.noticns. Bas1c Saturn V logistics 
requirements were documenw:l in I.he "Saturn V 
LOl,ri&Ucs Supporl Plan." Preparation of logistlcs 
exhibits (covering mo.lnteruwce ongmeerlng, spares 
nrul BUpply. technical reporting data and tra.inlng) 
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initiated under lh!Jl TAO, whkh tcrmlnatod Septem
ber 18, 1964, bas contillu.cd u.nder Contract supple
mental Agreement 160. 

TAO '{Q, 15 - INTERFACE: CONTROL 
, 

U�r lhls TA<), 11ssl8L'l0f'e wn1:1 provldPd to Uu• MSFC 
Propulsion and Vehicle Engineerlng Laboratory. Th1s 
assistance included the preparation o! B-level mech-
8.D.ical interface cootrol drawings for st.a�-to-stage 
interfaces, st.age-to-ongl.ne mwrfacet1, and slage-to
GSE inter-faces. The6C wcr1: prunarUy phy11ical lnt.cr
focc- clr;iwlngs ,ind Pnvlrunm,mb\l inl.PrfRr:P d0t·111n1•nl.ft

Uon. upon canceUalJ.on of TAO Jlio. u,, 3epteml><'r lli, 
1964, interface engineering tasks were t:onllnued under 
Contract Supplemental Agreement 160. 

TAO NO. 16 - P£RFO11M.ANCF OF EJ\.llAUST fl.AME 
PROPAGATION EI .. FECTS STUDY 

The Astrtonics LabOrat.ory was provtded wllb n. srudy 
of the exhaust aarne propagation expe<'led on the 

Saturn V Vchiclo 1n Olght. The uiitW phat,ie o( this 

work wos 1·ompletcd w1lh tho rclt·asc• or n Program 
Plan which trlcntilied lhc potcnlitll prol,lt•m :tl'l'!I Jn 
loss of corumu_ntcations due to Ila.me effects. Sub
sequent work consiSted of computer proi,-am changes 
to incorporaLe electron generation from afterburning 
and eubroullne1:1 for electron noncquilibl'lum condf
lsons ln the plurut'.', developmtinl of an atiYOJ'lt•o<l elec
tromagnetic propagation computer program. and ln
vestiga Llon o! ait.e.rburning or exhaust plumes. The 
Thiokol Test Pl an to investigate the efiecls on rarlio 
transmission thrOJgh �ole, Recruit, and TX 2b0 
rocket englne O:?xhausl plumes "ere analyzed. Ex
haust plumes were caJculnted :ind dcctromat(l\cLic 
analysis was l)l"rformf!d lo provillr: lheorelical data 
to1· comparison with test rc8ulls This TAO wos 
t.ermin.ated on December :n, 1964. Follow-on effort 
ls being provided under Contrac t Change Order 213V. 

TAO NO. 17 - SATlJHN \' TEL.FMF1RY lJOCUMl::�
TATION 

Under t.h1s TAO assistance was provided to the Asa-i
onics LabOratory by preparation of procurement docu

mentation for the Saturn V T�lcmetry System. Th,s 
documentation conslatcd of perforllUlllCe sp,.?ciflcation, 
engineering drawings, qualliicaUoo test pr(l(•edures, 
quallflcation test reports, and maintenance .tnstruc-
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tion nianuals. Technical support was also provided 
Cor lbc tlt1sf.gn of eqiupmeut, sustaining of documenta
tion, and directing and monitoring of qualification 
LesLs. Upon completion of TAO No. 17, September 18, 
1964, thls effort was continued under Contract SJp
plementa.l Agrt.'ement 160. 

TAU NO. 19 - STtrOY - COORDINATION AND COM
TROL CONCEPTS - SA TURN V 

Assis�1ncc was pro�itfou to the 611.turn V Project 
omce 10 sb.Jdics or conHguratioo management re
quirements nod cooccpts. EUorl. w1dar TAO No. 19 
wJs cumpleLed October 31, 1964, followlng wbmlUal 
or a Program Uevclopmenl Plan to NASA. 

TAO NO. 22 - FEASIBILITY OF !-'LOX FOR PER
rOR!',,tA :-JC� lMPHOVEMENT ON S-JC 

Ass1tance was p1·ovided to the Propulsion and Vehicle 
Engtncering Laboratory, P& VE, v. Ith a preliminary 
study and evaluation concerning the possibility ex us
ini; r'LOX ai; a 11ropellant !or the S-JC Stage. 

Tht• r1c•aslblUt.y study showed a Saturn V pe:rformanoe 
1mp1·t1\'Cment o1 ill pen:enl ls possible by cUrecL 1,iub
st1tullon uI FLOX iol' I .OX. A 40 percent increase in 
paylo:ul r.:sul Ls trom the use ol the full capability of 

the D.lsting F-J engme and the existing stage, if the 
blnl(c Is modlC1ed to acl·ommudato b1ghcr sirucwral 
Juall::1 FurLlwr pa) I01tu in.Ctl!U6e6 uplu approximately 
tiJ tJ<:rcenl ar� pos�lhle Ul' modifying Lbe ttm.1s\ cham
ber cooling system on the F-1 engine. 

The design and material compatibility modification on 
lhe ti�e and GSE \,ere determined ra,,; nominal, 1n 
1-,tt•nrraJ It Is t"0nslder�d I.hat ba1Hc sa:-uctural rnat.eri
:ilti an· 1>Ult.a.bh• for n.ox upplicalton without cha.age 
frvtu cxlbting de., lgn. 

Qualitative analysts shows the Loxic cloud problem 
will prevent unrestrlcu-d use of 1-'LOX; therefore, 
dcfm1Uvo 1:>tuclii.s and tl•sts ore rcc01nJDended to de
ti•rm uu LOxic cloud behavior and sa.!e launch possi
billUl•s. 

This TAO was terminated Sept.ember 30, 1964. 

TAO NO. 23 - FEASffiILITY DEVELOPMENT PRO
GRAM ON THE Sl:BMERSlON OF TITANIUM HlGll 
PRESSURE llELllJM STORAGE BOTTLES IN 
CIWOGENS 
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Assistance was provided under this TAO to the Pro
pulsion and Vehicle Engineering Laboratory, P& VE. 
During the year, work was directed to evaluating an 
annealed 6AL4V titanium bottle. The weight. problems 
and critical .now siz.es for the annealed botUe were 
COlllpared with those of Lhe heat treated 6AL4V bottle 
and with several ArdeCorm bottles under study. The 
study revealed that use of the 6AL4V titanium botUc 
would result in a payload increase of 174 pounds. The 
study was completed and the TAO terminated Decem
o>er 31, 1964. 

TAO NO. 25 - ELECTRO-INTERFERENCE PRE
DICTION STUDY 

Assistance was provided under this TAO to the Quality 

and Assurance Laboratory, R-QUAL, by an engineer

ing investigaUon to determine the feasibility of broad
baud near-field electromagnetic prediottoo by use ofa 
computer program, The study, completed during the 
reporting period, demonstrated the feasillbillty of us
ing computer methods for predicting electromagnetic 
radiation erupting. Following completion of the srudy, 

the TAO was terminated on December 31, 1964, 

TAO NO. 26 - SA TURN V SYSTEM DEVELOPMENT 
BREADBOARD FACil.ITY 

Assistance was provided to the MSFC Astrionlcs Lab
oratory pertinent to the activation of the Saturn V Sys
tem Development Breadboard r'acllity. Work inttlated 
under this TAO, which terminated September l8, 1964, 
has been continued under Contract Supplemental Agree
ment 160. 

TAO NO. 27 - DYNAMJC TEST VEHICLE PROGRAM 

This TAO provided assistance lo MSFC in developing 
test requirement.a, preparing a test plan, preparing an 
evaluation plan for test results, scheduling total work, 
and initiating long-lead-time activities for the Salurn V 
Dynamic Test Program. Significant accomplishments 
during the year in.eluded, defining technical require
ments, completion of design criteria for the cable 
spring suspension system, and completion of an out
line of basic methods !or pretest ana.lysis. TAO 27 
was terminated December 31, 1964. Dynamic Teat 
Vehicle Program effort was continued under Contract 
Supplemental Agreement 217 V. 
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TAO NO. 28 - S-IC FLIGHT CONTROL FAILURE 
MODES AND EFFECTS ANALYSIS 

under this TAO assistance was provided to the Astri
onics Laboratory from July l, 1964 to August 31, 1964. 

The work consisted al an analysis ci telemetry system 
configuration contract requirements and preparatioo of 
draft procedures for telemetry components and sys
tems configuration control. On August 31, 1964, this 
effort was txansferred to TAO 17 which was subse
quently replaced by Contract &lpplemental Agreement 
160. 

TAO NO. 30 - RELJABILlTY AND QUALITY 
ASSURANCE 

Under this TAO a study program was initiated for the 
MSFC Saturn V Reliability and Quality Office, 1-V-Q. 
This study compared NPC 250-1, 200-2, 500-5, and 
the Saturn V Roliabllity and Quality Program Plan with 
program plans of stage and GSE contractors. A pre
liminary outline of a reliability improvement program 
was prepared and reliability and quality scheduling 
and reporting analyses were initiated. The documen
tation effort authortzed by this TAO was completed and 
the TAO wrmioated December 31, 1964. 

TAO NO. 31 - PROPELLANT O VERLOAD - PERFORM 
ENGINEERING RELATED TO OVERLOADING OF 
SATURN S-IC PROPELLANT TANK 

Assistance was provided under this TAO to the S-IC 
St.age Manager's Office, I-V-SIC. The study indicated 
an increase in LOX loading is possible without change 

of the LOX tank structure, as a result of a reduction of 
11. 5 psi in LOX tank ullage pressure caused by engine
development problems. This study is complete and

propellant overload resulting in a payload increase of 
3167 pounds has been recommended. This TAO was
terminated December 31, 1964.

TAO NO, 32 - INVESTIGATE TIIE FEASIBD.JTY OF 

EMPLOYING AND S-IC PROPELLANT UTILIZATION 
SYSTEM 

This study, conducted for the S-IC Stage Manager's 
Office, dealt with improved propella.nt use through 
closer control of fuel-oxygen ratios in the engine, and 

05--12601-2 



considered various meaos of controlliag propellant 
flow to engine for closer ratio cootrol. This TAO was 
terminated November 6, 1964. It was discovered that 
the increased weight of equJpment, reduced t·cJiability 
and engine performance penalties defeated I.he advan-

J,age <i a propellant utilization syswm. 

TAO NO. 33 - GENERATE AN ANALYTICAL ROU
TINE TO SIMULATE THE SATURN V PHOPULSION

SYSTEM 

Effort was lnitiak.'<l under thl1:1 TAO in !luppurl of the 
Propulsion and Vehlcle Engineering Laboratory, P& VE, 
to provide a means l.o analyze transient and mamstage 
propulsion performance. Propulsion oplID1il.stin11 
studies for the Saturn V Velucle were also perforn1cd. 
This TAO was terminated September 18, 1964. Con
tinuation of eftort bas been authorL::ed under Contra.cl 
Supplemental Agreement 160. 

TAO NO. 34 - DETERMINE SA Trm.N V GIIIDANCE 
AND CONTROL SYSTEM FILTER NETWOHK CllAll
A CTERISTICS 

Under I.bis TAO assh,tance to tht• Astrionu:; Lah,,ra
tory was in itiated to determine t

i
ller O.t"L\1orJ.. c:lmrac

teristics and to analy-w and simulate Saturn \ hltr>r 
control system performance. Cpon can1.:eUaUon of Ull6 
TAO September 18, 1964, this effort was ('Ontinue<l 
under Contract Supplement Agreement mo.

TAO NO. 35 - CONDUCT ANALYSlS TO D.r;TEHMINE 
BREAKUP ANGLE QI,· ATTACK VS FL1Gt11' TlMI..: 
FOR THE SATURN V VEHICLE 

Under th.ls TAO the subjecL analyei1:1 v.us started for 
the Propulsion and Vehicle Enginecru1g Laboratory, 
P&VE. This srudy 1s to provide data pcrt.atoing to Uw 
gimbal angles ol 1-5. 9o and -5. 9°. Thb, cfiol'L w-.is 
limited to 12 stations along the LOH vchic-lL•, us<; of 
rigid body analysis technique to dctermina load�. 11.lld 
the det ermination of loads al 5 second intervals dul'ing 
nominal first stage flight, starting at 20 seconds n.fter 
launch. Upon termination of th.ii; TAO September t&, 
1964, this e!Iort was authorized and coollnuetl under 
Contract SUpplemental Agreement 160. 

TAO NO. 36 - INVESTIGATE THE FEASIBILITY OE-' 
USING STRAP-ON MINUTEMAN SOLID PLWP1':LLANT 
ROCKET MOTORS ON THE S-IC LAL'NC'll VEHICLE 
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This stud,v w-c1s to dot.ermine a teasible kit for installa
tion OD the S-IC lll.11Dcb vehicle at the l.a.u.ncb site for 
maxlmuro payload increase with minimum lmpe.ot an 
ri:sources and schedules. The stut.ly was expanded lo 
include nrcess9.1.•y launcb complex changes and fuU
scale MJ.JlUteman wsts. The conf1guratloo selected as 
a result of I.his study permil.ted a payload increase of 
5:!34 pounds. Srudy results establlshed tbe feasibility 
of USIII!: a Minutemau e;trap-on kit tor installation on 
liiti S re at.KSC \,1th no product.ion line mochficat1onto 
tht- S-J<.: stag«:;. Tt1c use of a Minuteman strap-onldt 
in predi<:at.ed on S:itul'u V thrust au�meutation to de
livC'l' Uw required Lon payload. Current weight state
ments shm\ rnarg1u that lhe strap-on kit will not be rc
qulrctl. Thin TAO wai. 1.1.:rminat.ed onoecerooor 31, 
1964. 

TAO !\O. 37 - SUPPORT Or' KENNEDY SPACE :FLIGHT 
CENTER FlJNC'TIO�S !{El.A TEl> TO SA TURN V 
OPERATIONS 

Under this TAO, supp,n·t was provided to the Kennedy 
Spac� FU�ht Center. This support included, facilities/ 
cguipml•nl layout, desli,rn rf.-'v 1cws, implementing and 
mainL-umn� a sat.urn \ tecbmcaJ data. file, aldilig in tbc 
<JcvdopmcM vf o. hard"are nicords plan, and develop
lllg trnlnini; rc..oquiL'cmeatR. FollO\\ing the termination 
of Utis I"AO on December 31, 1964, I.bit... effort was coo
tinued under Contract 1�.1rt VIII Task Order 1008-65. 

TAO NO. 38 - OEVELOP A MODEL FLIGHT TEST 
IJIRECTIVE 

Assistance was provid�cl to Systems Engineering Office, 
1-V £ for d<'velovment of Saturo V Flight Test Direc
tives. Vo.nous documents have been otudied lo deter
mine thu rdationshlp ot the test directive t.o oiber test. 
planning documentation. An outlln<:i or a Model Flight. 
Tc-t-,l Uirect:ive wat. submitted to MSFC. Eilort unde1.· 
Lhi,; TAO, wh1ch terminated September 18, 1964, has 
tx-en continued as authorfaetl under Contract Supple
nwot Agrcemeut 16(J. 

TAO NO. S!I - MECHANICAL GSE PROGRAM 

Support provided lo MSFC dur� the year included the 
dovcloµroent of vil,1·atton i1nu acwstic criteria for LUT 
doc:ks and rooms, development of structural loads for 
the liglltv.eight eugiuc actuator, development of umbil
ic'al asse111bly-lo-stage i.nLHface loads for the s-rVB
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and lhc S-ll st.ages, computer progra.mmlnl{ for lu:ids 
nt the S-JC lntert:i.nk umblllco.J, anti well(hl analysis 
for Lhe thre e-st.age internal vertical-position work 
platforms. MGSE requirement.s/operatiao analysts 
criter.iA development, load, stress and weight studies 
lrutiated under I.his TAO, ·which v.as terminated De
cember 31, 196-L are lx:1.ng cnnunueu its uuthorl�t:d 
unclrr Conlrucl SupplC'menl A1,rrel.'111cnl 227V 

TAO NO. 40 - INVESTIGATE ENVIRONMENTAL CON
TROL OF SATURN V LNTERSTAGE VOLUMES A�D 
COMPONENTS 

Support was prov1dtld under this TAO to lhe Propulsion 
and Vohlcl� Englnt!erlog Laboratory, P&VE, lo com
mence stlldies to evaluate interstage inert pu.rge a.nd 
envlrorunental syslemB performn.ncc for aJl Satllrn v
interstage compartment a.ceas. IJpoo cancella.Uon o( 
tb.iB TAO on September 18, 1964, cnntinualion o{ Lhcsc 
studies was oulhorized w1dcr Contract supplement 
Agreemo.nt lti0. 

TAO NO. 42 - E\ALUATE PROPELLANT TANK 
PRESSUIUZA TION SYSTEMS OF THE ::i-IC 

Support w.is prov.ldcd to MSFC under this TAO to eval
uate aJternate system designs for the propellAnt tank 
pressurization system offering polential weight reduc
tion and tncreased reliability. 1be objective of this 
study was to optimize a nev.· preasurizat:lon system for 
the S-lC stage by removing the helium bottle from I.he 
LOX Tank. The sUK!y resulted In a system that would 
rcduco coet and woigbt, n.nd improve reliab ility. A 
bell.um-hydr111.lno pressurl1.ntion �stem wus recom� 
mended which would allow a 1)8yloa.d increase of 1000 
pouruls. The study also defined an all-helium system 
th.at would be somewba� heavier and result in a payload 
Increase of 900 pounds. This TAO waa t.ermtnated 
December 31, 1965. 

Sati:.factory cowµle::1.ion o1 eUort under tl,le1 'IAO. how
ever, r1.,qulred the submittal oC a Firm Cost Proposal 
for an alternate Propellant Tank Pressurization Sys
tem. A arm cost proposal was submitted for tbe de
vcloprucni.nl l.cll:IU� or lbc critical compooents required 
!or lhc revised syHl.cm. A delto budgot propu::;al also
wus submitted for lhc lncorporaUoo of the system into 
pot.ential flight si.ages SA511 through SA515. Both pro
posals \\ere sublll.Jtwd by Letter 5-1133-M-69, dated 
,June 29. J965

D5-12601-2 



LAUNCH 

OPERATIONS 

SUPPORT 

, 



CONTRACTED WORK AUTHORIZATION 

SUMMARY 

During FY 1965. Boeing pr,,, 1ded LauncL Operations 

support under Task OrdE'rs (TO) I-\ -SIC-1003-65, 
1004-65, JOOti-65, and 1008-65. �pport also was pro-
1.'ltletl undar 'ri:cnnJcnl Asst,nance u1ue1·s (TAO\ 6. 7, 'I, 
36, 1\00 :17. 

At the beglnnl.og of FY 196;5, S-IC operations support
ed NASA KSC In the Coll°'' ing areas: 

:1) Prelnunc:h opt•rauonti plons. 
IJ) Slllgc c he< kou l and rna I nte 1\.1 nl�C' -
<'l Faclllly, equl1>mt'nl la�ools, 
d\ o�•slgn rQvlt>wa. 
e) Assembly aud test procedures:
f) Hardware records system;
g) Configuration control:
b) Tl'Bl d!lt.a B}Btcm rt•quir.:nwnt11
l) Safe1.y 1 rellnbUlt_v and qunllly nFsur:inr·,•.

l u l00l:j -fi!:> rea.ltgned Uot> ing (;(fo-rl Lo thnc at·eas:
launch operations, systemf engin• ering, and launch
support equipment design

Supporllng hulh �A�A/MRF'C ontl NM,,\, K.SC ll11• TA01o 
tn\•olvt;d n·laUv< ly l!ruall kwi1, Ill 1::ffort; pt·imarll� 
In docum, nmtlon TAO ; cm·ert>u hunch �upporL 1•c1ulp
ment and engineering tl�slgn RI HuntsvlllL' during CY 
196-l. It provided cJirrcl suppol't through enginredng
sllldles, dcslgn anal.}sis, and rc.,pon. v.Titing applic:ihle
to Launch Comph•, 39 i.,ro�Jlanl.4,, thu launch !;) sti·m
and 111nhllical w,,,.r. nnd launr.h SUJlJtflrl et1ulµmH1L
rE> Uaull l ty.

TAO 3& cnlled tor a tacilltlt•s nnd operations studs of n 
Minuwmun tltrust-augmtcott'd Saturn \ n-hicle. TAO 
37 co,er('d variou,:, S:luirn \' operations ,;uppurt func
li•nu,, 

TO lUO�-IH, \1:itl •i.lentll-d t,, CO\l'r lht llrt,l 11un1·Li. r ol 
FY W6G mJ pr,,, id es-fur the: fh'st tlm£.--{or direct 
support from thC' R�•sourc<'S and Contr:icL Admiru:Hrn-
1.lon organlza lions 

LAUNCH OPERATIONS PARTICIPATION 

FY 1005 WRS markc:tl IJy 101.CDBl\'O coordln11Ll<in and 
planning t.0 continue lrupru\ ing Boeing •\ ll�ntk Test 
C<'nter (BA TC) working n.latioru.hips with �ASA 
Kennedy Space Center (Jl;ASA 'KSC') coonterparls. 

On-lbe-job training wos aLrongly emphasized through
out the yenr u.nd much of It v.-as provided hy the 
NASA/KSC personnel .... ho lecbnlcall_y &upPrvi.sed the 
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Bo.!lng dlrecl support _efforts. 

Electttcal o.nd Control f:.'ystems (E&CS) personnel Te
ceive<l classroom tra.1ning in 20 scheduled c<>un.f!s 
These ranged Crom F-1 engine s�stE.m farolliarizauon 
to HCA 110,\ eomputar progt·am111ing 

Quallt) 'llld lkllabfllly Asllur:uwt.> (Q&RA) personnel 
ha,·e U('1•n uu loan 111 th, fourth fuu al 4uarter LO lhP 
Launch Systems Branch at Micboud to io..millarize 
Lhcm \\ Ith the S-lC stage and ground support equip
ment (GSE). Tbestc" µ,oplc ha\e already had extensive 
hcU-1.t·t.l opcrnUon •xpcric11cc. UJ)(>n cornpleUon or 
lhelr lralning, lhC} \1Ul fonn lht: nucltiUS or the BATC 
1-nturn IJ\5pc·l'llon ,, ork forcr. 

Ouclnb the fast quarw, of FY 1965, emphasis was 
phtt•ed on hiring pt.!rs.,UD<>I wl lh specific skills for the 
mf'rhanlcol :ind u:chnical \\ ork loree Uut will support 
L( 3!1 ,·cc,,frlDt., 388.!llll,ly, i11St..'lll,1Uon, modlficatioo, 
r('lurblshmtnl ant.I ri.:p:llr adlvlLl�s. Thl.rteen mechan
ics :,net 1.1-t·hniclilnn arr-o t'UITl'Dtl,> nsstKOcd In Boeing
lluntsville uix:raUons tm on-the-Job train.Ing, hardware 
tamilull'lzauun, .ind '\,\SA skill certification. Th eir 
return to J...SC w!U coincide with Lhe start of hardware 
µrocessin1,: al Mil.,\. 

lns,l'um• ntalion nnd II F (T&H Fl system• ptJrSonnol 
,kveloped µrellruluacy t.hcckoul M!quirements and 
lauucb prq.>al'alions fo1• Complex 34 and Complcr 37. 
Tb<•se Pftort.s provided �xporience in working with the 
clements of hasic tests, work Oo\\', and problems 
lhal may he .-ncouotcr< d durilll{ these operaUons. AL 
U,c i;amu tlnw, ?-;ASA•., t·t·quvet rur U0t•lng ass is lance 
\\ 101 the bask dl":;lgn ,md sya(("mc; development gave 
Salurn \ pcrsonnt-1 <.'Onsiderahle experience 1n the 
areas of the hruo:nrdous gas detection system, the 
dlgilal data acquisltlon syst.em, the digital rang9 safety 
t•ommand sysk-m, nnd nasoclntcd instrumentation sys

tcm1>. 

LAl''.'1('11 <WF'H.ATlO:S:S gl PI'ORT 

Pl,mning and S<:hedu.1.inJZ 

80l•lng pl•ri;unncl St; r\L'd on U11• countdown opot'allons 
(•ummllke, pro, idvd i.nputs to tlK' Jnunch prepara
U11ns subgroup for makhig n Oil'-\ 81'"]\Jl'nco for SA
i0O- F, and assisted m the preparation of now charts 
and coo.ntdown sequenc<'s for SA-501 and SA-505. 

Plaoa ,,ere submiUL'u t.o Launch \'• hicle Opl'rnuons 
(LVO) tor lights Md indlcot.ors Cm the S-JC test con
ducl.or 111 consoLP ln thl? Lt\unch cuntro; Center (l,CC) 
firing rooms. 
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The documentation effort encompassed lhe following: 

1!tatus Doc. No. Tille 

Published 05-12922 S-IC :uxl Common GSE 
Systems Description 
Manual - MILA 

Published 05-10064 S-TC'- I Stage components
1st draft Replacement Study

Pul>llshcd D5-16201 .:, IC/Saturn \I Checkout 
Jraft and Pr0cedurt: RcquJre-

ml.!nls - Mn.A 

Contributed D5-11830 MILA S-JC, Saturn V 
to Launch Operai.ions Re-

cords System 

Published (Jnt<:rnal S-IC-FISA-5001-' Catalog
1st draH working of i'l'O<:edu t·e s

document) 

Published (In�rna.l ti- IC-1 SA-.iOI Catalog 
J st draft \VOl"klllg of J>1•oc·cdurcs 

document) 

Lcvd (' PhHT charts were developed showing GSf
a,;seml,ly and checkout adhity durm� site acUv::ition 
at ('omplex 39. 

H,•li.auility aml Quality As.;u,·:rncL" 

AssisL'\nc-c to NASA KSC in defining Lht"it· direct sup
port r<'quiremenls during prt·-slt.c- a<'livallon ,,as 
cmphasizt>cl in the e.Kpanding nocing dirc.-l'l-supporl 
t>fforts. During the yt>at' fol'lnal lnl.l•rfac(' was 1•s�1b
lished with the KSC Apollo Hc!1abillty and Quality 
Assurance stafls of the Pl'Qb'T:tm m:1J1agi•nwnt ot'fkl' 
(PA6l and of Launch \lt.?hiclt: 01)1:1°alio11s IVT4). 

The BATC S-[C/Saturn V qualily prngram plan has 
bel.!n draftoclan.d subjected lo Sl!vcra.l in house re\'icws. 

A special conf1guraLion of the Qua.Illy Conw·ol Manual 
(02-41100) will be prepared and \\ ill be identifil-'t.l us 
tbc BATC S-IC Saturn V Quality and Rc>li:Ibility As
surance Manual, (02-4800-5). It will contain quality 
control directive supplements applicable only to BATC 
Saturn operatloos. Preliminary procedures have ueen 
drafted; major subsections are scheduled for con1ple
tlon during the second quarter, FY 1966. 
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Considerable effort was expe-nded in assisting the NASA/ 
KSC Reliability and Quality Assllt'ance staff to com
pile a mo.tri.x showing lhe NASA/KSC - contractor 
working relationships relative to quality functions 
during lhe &lturn V operational phase. 

Logistics Support 

nu ring the past yea,· direct logistics support was 
expanded to ine;Jude the Base OpcraUons Division, 
Mat.et·ial Support Branch (CB7), In addition to the 
Launch \'c•hicltl Operations, Component Logistics 
Branch (VL3). 

Two significant docunwntation efforts were identliied, 
and are being maintained on u sustaining basis: Docu
mentation of on-ordt'r Rpare pans lists tn support of 
Com11oncnl LogiE1tics Branch; and docuroentation of 
RATC pot·t;,hk c-apital and perishable band tools and 

portable commt.•t·cial test equipmenL bulk-item re
quireml'nl,a in support of the Material Support Branch. 

Till' I irsl ha rdw,u·C' for which BATC was ass igned lo
gistics n•sponsihilily arrived on-dock KSC nt,cember 
31. 1%4. Slnc-e lhal Lime. 185 line it.ems have heen
rt•t•ei Vl?'d, rccot·cl!-'d and aLorcd. T he volume of
hardwarC' r('cc1pls has mcrcased rapidly in the lasl
11scal quarter w1d 1s expc<:ted to remain nigh during
the next two years. The signl!kaat achievement la
this area ls thl' understanding and lenLative agree
ment \\Hh NASA/KSC on the SCOPE' of Boeing Logistics
h.1 rclwart-- responslbil i ties.

Thi' Initial alloc·alfon of permanent Logistics office 
and stores inside-space 111 the MJLA Industrial and 
LC :rn ,11·Pns was negotiated. Approximately u;,ooo

square lcc-t (ol which 10. i;oo squart> feet Is air
condtliom•d) was :1sslg-neci to Boeing LogisUcs 

Mt•chankal & P1·opulsio11 Systems (M&PS) 

The first quRrtcr ol FY 1965 was a period of bUildup 
of persomwl lo support KSC Mechanical & Propulsion 
Systems (VM). Boeing support was concerned with 
defin1Uon of the equipment and of v;enera.l group re
sponsibilities within VM. 

Second quarter activities tncluded a study of the LOX, 
LN2 and GN2 tot.al requirements at LC 39, and a study
to re duce the LOX and LH2 loo.ding time during the 
countdown. In addition, an u1-house description, sche
matic nnd functional analyses of all LC 39 mechanical 
systems were completed. 
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Studies coverlng the Mechtlllical GSE acUvt.tlca nl LC 
39 resultt:d 1tl two propcu,ed e>poraUonnl cb:U1zes: Rc-
duction o[ lhe Mobile launcher (ML) refurbishment 
time from 45 to 21 days; and use of V AB Bay 4 for ML 
refurbishment to reduce time lost because oi tnclemenl 
wealhor. 

.\ majOT cffotL during lhc fourth flscaJ qu:i.rwr sup
ported VM in prcpa.rmg Levl!l C PEHT clmrts of 
mecban.lcal activity at LC 39 from the lnstallatioo
conttacoor completion date through the processing of 
vehicle SA-500F. 

Cataloging of ;ilJ tt:sl proct:dures required lor U,e t.C 
39 mechanJcal nrt.'as wu another major erforl. Final 
drafts prepared oo tbe NA!:>:\/KSC tormat. were com
pleted on schedule. 

Boeing porlictpaUon tn<.1 cosed in dcsll(ll J <'\'lCWs for 
such Items 1U1 the VAB-E&,CS, 'lt:rvh:<: iu·m work pl.ll
forms, pnuomalic \'aJve mst.ull.itlon, rropciJ!lnl tlls
perslon system, t<'C'J'!'lh platforms, LCC <'Onlrul rinnrl 
layouts, lnstrument.ation requirements, F-1 engine 
handling, and mobll<! launcher platform transporter 
movement. 

I.niUA.I support of VM for inal.allJuon contruc-tor sur
veHlancL Lt Ll' 39 took pla�e as lhe holddown arm in
stallation on mobile launcher No. 3 got underway. 
Support was proVJded during testing of m.1.Jor items of 
G6E, propellants system, and vehicle GSE at vendor 
plants. 1'hls t.cstlng Involved the 10,000 gpm main 
U)X pump and I.ho S-lC pneumaUc consol<?b.

J>re(loirntlnn ,,r spru·,.. l.1y11utR and 1 (tlll(l'lWnl rrquirc
mcnts for LC 39 was handled on a continuing b.Lsis.
Tbs mechanical lab layout ln lhe VAB wa_c; comp leted, 
and l.lstingS of requirements to s upport lhe testing
wore prepared. 

Elt:ctrlcal & Conu-vl Sy1:1kms (E&CS) 

Ourlng the past year. lhe E&CS group supported KSC 
Electrical Engineering Guidance and Control Systems 
(VG) In evaluating hardware dcaign for Saturn V elec
trical support equipment (ESE). U providl'd opera
tional crtteria to design groups ln scheduling, plan
ning, coordinattng LC 39 ncU"-alion, and in advance 
planning for applicable SA-500F and SA-501 prelaunch 
and launcl\ operations. 

£&CS personnel prepared Level C PERT networks on 
LC :!9 a.ctlvutioo (SA-600F o.nd SA-601) for systems 
that would subsequently be Boetng rcsponslbiUUes, 
and alao submitted del.a.l h:ll lttit.s of all propellauL l oaJ-
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lng ESE, launch support electrical oqulpment, and 
8-IC ESE which lioctng oxpocls Lo receive, asec,mbly,
and verily during LC 39 actlvaUon.

lnputs provided to the operations analysis were 0. ma
jor support effort. l'r1.,paration of detailed procedures 
{or ESE ind S-[C slat,;l' chockout sUU In progroeR Y.111 
comph.:w U1c 1,por:11JoM ,1nalyt1i11 effort. 

lru!trumcntallon &i RF Systems (l&R F) 

During the second Ciscal quarter a preliminary draft 
or thL Ope rotilJUb .\ �1.l� !-:la document was released. 
ll JcClnea i;enoral tu:ic:Ut nal 11li;W1l 00\, intetfacee 
bcl;y,ccn S-IC s'3gc 1>:,t.k nis. rne:osurlng, t.elernet.ry, 
OUOP, f\', commall'I '11.struct, and associated GsE. 

A lunclJOnal dcscr1ption of I.be- LCC mtasuring station 
w1u, developed and 1:ncr lnrrcnscd to bclude prepara
tion of th!! LC 39/Saiurn V ml'nsunng operations plnn. 
.\ J11 st u.rail was aubnutlod c.o 1-.:ll'ctronlc Engineering 
and InstrumcnWtion Sy1>U·m!l (Vb) tor revlew. 

A caw.log of tests was prepared, covering all !&RF 
procedw-cs used in rroccssing Lhe SA-SO0F and 501 
vehiclus from on�dock al MILA through launch. 

Modillt·,1Llon.s ,,en• m.uk· on the rl mob: autom.utJc 
l,allhrat1on S) t-4 nv 1111 SYbLN1u, Ot ·\CS) and diic!tal 
d.ua aquisilionA sysk·mb (DDAS). Associated logic
circuu br eadhoa.1·ds ,�er, I.!Lric.&t.ed as required. A 
review of J>Ortnble te�l equipment was completed.

Booln1,; parUcir,a!.(-d In various KSC (VE) design acUvi
tke. Dt•Hign of a modiOcat.Jon to Lht' RACS distributor 
was comµleu.>d anti on� dh,n·lbutor modified and checked 
out. Design of a HA.CS/ ALL displa� panel for the 
blockhouse 1n Complex 34 was completed. Design of 
remote :tnd loo�-1 conu-ol p.inels for the Complex 34 
mL\ss sJ)f'ct.rOmclt r u=d In hazardous gas det.ecUoo 
tor SA-9 was compkl.l'd. cons1d1.•rable ertort waa de
voted to lht• modif1caLinL1 ot tho detoouon system for 
SA-8 launc.h. Generally, Uus effort also lncludod 
prototype equipment developed for LC 34. 

.\ design n•\'i.c\\ of lhe h.udwtre digital link t.o the 
digit.al data computl·t· .sySll·ms (DDCS) buifor unSts 
found the initlal dus1gn un.1ccc1,tublo. Working 
clo!-<'ly with lho design contr.icLOr, Boein� <.lesqp1ecl 
awl lmpk•wuutt><l mou.l.flcation, ;and maintained liaison 
during m.aniagt- of the buill'T Wlits with ODCS Wtits 
for lurLher evu.luati<,n. Design review and uretLdboard 
te:,linK 11f 1:,peci.ll pw-pos� circuitR for the hardwire 
dl�it:11-w-ODCS hul!C'r unitfl hua h<ien cornplel.(•d. 

Power distribution r;coomntlcs Cor the Cornplox 39 
LCC WJd the Complex 34 mtia:tucl.ng :,talion �el e pre-
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pared for critical and (or utility power. 

VE3 reque.sted support LO determimng (In the Pad Ter
minal Conneclion Room -- PTCR) the rack layout, 
power and ti.m1ng requirements, assignment numbers 
and responsibility areas; and In designing the timing 
distributor. The con!tgu.ration of lhl• dJstrlhulOr le 
oomplet<l llDd ready for VE3 review. 

Another assignment invlovecl laying out the power, 
communications, tiining, assembly oumlwrs, and 
rack configurations for u,c four vehlclc mc:1surtng 
ground l.'qUipmcnt (VM(iF:) station.s In Tlity 1. ThJ!> 
eUort ruqulrcd originating :ind modifyin� sl..1lion con
Ogur:LUoos. The completed ,uisignmt•nl includ,•d 1•v11l
uation and l.:lyoul of I.ht. pr<!ssurc calibration system, 
:in;1log recording unit, pneum:.Lllc t«:st station, VM�SF. 
patch panel, and oscLllograph recorder. 

SYSTEMS E:-lGL'IIEF.RlNG (S,tturn V Syatems Sunport) 

Progrllm Doculnt!nW.Uon 

This effort for FY 1965 included the 14 KSC docu
m ents listed below 

a) lnsLrumentatloo !"Ian;
b) Fllghl Test Eva.luuUoo and Reports Pl.I.I\,
c) Saturn v F:i.c1lity VC!hlclt Toel HoqulrumonlJJ,
d) KSC Configuration Management Pl.in,
e) GSE Validation Test Requirement.a, Volume I,
f) GSE Validation Test Requirements, Volumt? ll;
g) Post F light Hcfurb1shment Pl:w:
h) Fa.cllJties ActJvaUon Plan,
l) KBC Schedules and Control Plan;
j) Apollo/Saturn Project Development/Operations Plan,
k) Satw-o V Facility Vehicle Test Plan:
I) Apollo/Saturn V LC 39 GSE Installation, Assembly

Md Toal Plan,
m) Apollo/Saturn V Muster T4!sl Plun;
n) Apollo/Saturn Program M,�eml•nt :md Sup!J'Jrt Plan.

BATC effort has been completed on th'-' first three ctocu
ments; fin.al drafts were submil1ed for lhe next nine, 
and coordination dr3.!Ls of the last two documents were 
deUvcred. The do<:wnen.tatlon effort lfl t1chodul<'d to be 
essentially completed during lhe i;econ.d fJscal Qu:IJ'lc1, 

1986. 

Equipment Record System 

The KSC equipment reeord system (£-:RS) Is an out
growth of the Saturn V equlpment manngomcnt sys
tem developed jolotly by NASA/MSFC nnu NAS,VKSC 
wilh Hoeing support. '!'he ERS was dcs1gned lo Iu.Lfill 

Vll...t 

Saturn V / Apollo GSE management requirements Cor 
a"llvauon of MJLA Launch complex 39. 

,Puring the last fiscal quarter BATC completed pre
paration of computer programs for local data proces
sing of llw baste ERS and the programming system 
became operatJona.l, produclns satisfactory prlntout.s 
or volumes m, IV Md V. Volume I was distributed 
by NASA/KSC early In .June. 

Eqwpmenl rC(.-ord system volumes a.re Identified as 
follows: 

Volwne 1 

Volume n

Volume Ill 

Volume lV 

Volume V 

Volume• \'l 

ERS [)(>scrlptlon 

ERS Lnput Instruouons (05-16203) 

1. ERS by Program Element
2. ETIS by Organization by Program

Element

LRS by Locallon by Progr:im Elcownt 

ERS by Inslallatioo .Package and Sys
tem Number bJ Program Element. 

Ens Packag\r System Sort Cur Tesl 
Pul'J>OSCS 

LAUNCH tiUPI•on,· l::QtnPM.ENT D£SIGN SUPPORT 

Pla.nnlng and ScheduUng 

A pilot master p:1rt1:1 llsl hi being prepared for lha 
launch acrvico arms. Thu., U i,l wt II pro\ ld1: a b.u;ls 
for lh� preparation of a c-ompletc computer-developed 
master parts list for LC 39. Proc.-edures were devel
oped for preparing and processing Engl.ncering Change 
Prop0sals (ECP). A systems s�cWcabon tree [or 
T.C 39 a.lso was prcp:1rcd.

Work Is progressing In configurntloo management on 
a KS<: suppl .. mcnl t.o \NA (Ariny-Navy-Alr Force) 
Bulletin 445, and on preparation of interface oolltrol 
documentaUon. Branch, detail, and summary launch 
support eqUipmenl (L.5E) schedules were prepnred, 
rolensed nod updntcd each month. 

\ Qo\'{·rnment Furnlshi:d E11ulvinent (GFE) list was 
prepared and released, nnd is periodically updated to 
reOecl the l.nt.est contracl infonn.atlon. 

Ol'lc.:umentallon 

'Tho [)o('uml'nt..1t101\ Rl'quln•nwntR Plan, K-AM-0-1-01, 
was rcleaisecl. Thi:s docwnent e&St.a.bUsbed tht: :wthorHy 
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and general procedure for defining KBC Launch Support 
Equipment Engineering Division (LSEED) documentation 
requirements. The plan was first implement.cd with 
the preparation and release of the Saturn V Documen
tation Requirements Summary, K-AM-04- 02. 

Mechanical and Pt·opulsion support 

The Saturn \ Launch Support Equipment General Cri
teria and Description document, 8P-4-27-D, was re
viewed and extensively revised to reflect. the latest. 
system and equipment. configw·at.tons. This revision 
was completed on schedule by June 30, 1065. 

Thl' structure of the K-t.russ umbilical tower was ana
lyzed, and lhe overall service arm system design was 
monitored. Currently, the service arm fabrication 
conb:'aci is being monitored, as is qualiiicatlon and 
system testing. 

In pneumatic test.Ing, componf'nt requirements were 
evaluated and procurement of components for quali

.fication lt'Rting begun. Test procedures :rnd test re
ports were ;reviewed. The ovcrall pu1:umatic compo
nent test program was monitored. Documentation and 
GS!:. installation design of th.: mobile laJnchcr Wl're 
also monitored. 

Propul�ion support included component and system 
fabrication and installation design rc,fows; component 
and eyetem test planning; and monHorlng of reliability 
and ,H'CCptaocc testing, 

Elect.rlcal and mechanical component fabrication and 
procurement ts well underway, and electrical system 
integration Lesting is in progress. 

05-12601-2 

MERRIH ISLAND LAUNCH AREA LIAISON 

PLANNING AND SCHEDULING 

Planning continued 1.11 preparation for the movement 
o! BATC personnel from Cape Kennedy to MILA, 
except those persons attached for training at Com
plexes 34 !ll)d 37. The first moves will wke place 
in July, 1965, and are scheduled to be completed by 
October 1, 1965. 

The Boeing Launch Support Equipment Design unit be
,zan its move from Huntsville to BATC in June, 1965. 
Tha move, coinciding with that of KSC-D (I.SEED), 
ts expected t.o be completed about July 1, 1966. 

Tht' Design Support section of the Test Engineerini 
and Operations group provided full-time drafting sup
port to handle BATC-ortginatcd Engineering Ol'deJ:e, 
PERT charts and combined mechanical schematics, 
and to maintain a reference drawing file. The Design 
Support .section reviewed al I engineering changes for 
impact. and coordination. This involved 452 change 
action memos, twelVt' engineering change proposals, 
and [our production revision requests during FY 1965. 

Saturn Technology Support began preparation of the 
S-JC/MILA data band.ling plan and I.he 8-IC/MILA
analysis and reports plan. A BATC Saturn document
control and relcai.e procedure was developed and
released.

Stage instrumentation real-time monJtor.ing require
menLs WC'rc coordinated and forwarded to NASA/KBC. 
bupport was provided to the NASA/ MSFC study on the 
use o( Minuteman first-stage mot.ors and 120-lnch 
solid mot.ors to augment Saturn S-IC thrust. This 
support. lndudcd stud)' of Lhe lmpact on KBC facilities, 
GSJ::, and opm·atious. 
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STAGE TRANSPORTATION MILESTONES 

(PLAN VIII) 
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MANUFACTURING SUPPORT TO MSFC MILESTONES 

(PLAN VIII) 
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INTRODUCTION 

The availability of transportation equipment and the 
produ_ctlon'f>f S-IC stages allowed transportation 
activity to progress during the year from solely plan
ning, through familiarizaUon and training operations, 
to actual stage handling and transportation. 

DOCUMENTATION 

Transportation planning continues as outlined 1n the 
following paragraphs. 

Revtsiol1 A to Document D5-11053 "Saturn S-IC Sl.'lgc: 
Transportation Plan" was released during the third 
!!seal quarter. This docu.ment establish.es the plan 
for transporting the S-IC-0 and S-IC-F ground-test 
stages, and the S-IC-3 through S-IC-10· CUght. stages. 
The docwnent defines the NASA/Boeing transporta
tion interface, and the Boeing transportation respon
sibilitie11. It establishes schedules and sequential 
operations. It defines the operations involved in pre
paring the stages for shipment, loading- aud u.nJoa<llng 
the barge, monitoring the environmental protection 

and data recording systems, and preparing. the trans
portation reports after each trip. 

Document DS-11797, ''Handling and Transportation 
Plan," is 98 percent complete and will be released in 
the first quarter of FY 1960. This document will 
interface wlth Document D6-11053. Jt covers the 
handling of the stage at MTF from the barge into the 
booster storage building, from the barge into t.he test 
stand, and from lhe storage building ar test stand 
back to the barge. Transportation and handling at 
MTF of the F-1 Cllgine and the CSE for the test oon
u-oJ center and test stand are also covered. 

FAMILIARIZATION A�D TRAINING 
BO\.'ing personnel participated In the checkout of. the 
stage transporters (three were delhrered dudng the 
year) using the S-IC stage weight simulator at MSFC/ 
Huntsville under !'lfASA/MSFC supervision. Tb1s 
exerc:ise indudedorew training, stage handling, (acu
ity checkout, and analysis of'road movement. Another 
exercise cont;isted of lifting the weight simulator off 
the transporter into the test stand and replacing it on 
the transport.er. Boeing personnel also participated tn 

FIGURE Vlll-1 PRIME MOVER, S-IC STAGI!' TRAHSPORTEA AHO WEIGHT SIMULA TOQ 
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FIGURE Vlll-2 THE TWO AFT wetGtUMG STAMOS'" USE DURING THE WEIGHIMG OF TH£ STAGE WEIGHT SIMUU.TOR 

on-londing and oft-loadtng of the tr anspor\.er, simula
tor Crom lhe barge. 

The Lrl'.lll!:iporl.l:'r/walght aJruul:ilor waB shipped from 
Huntsville to l\tichoud on a partially modWed MTF 
shuttle barge during the third Uscal quarter. n was 
used at Michoud for crew tr:Linlng, road movement 
analysis (Figure \'lll-1) ewe.I facUUy checkout. 

STAGE MOVEMENT 

Boeing Systems TesL personnel participated in the 
transportation of the S-JC-T siage Crom the MSFC/ 
ME Laboratory to the static llrmg test stand at MSFC/ 
HuutavUlc in Mo.rch, 19'15. The R.&D Instrumentation 
trtl.1ler woa used for this move. Res11ll11 were satis
factory. PnrtlcJpa !ion lncludcd et.age off-I oadlng 
rrorn the transporter alld handllng of the stage durlng 
installation and alignment tn the test stand. 

On June 27. 1965, the S-TC-D stage wns remoVl'd rrom 
U,c Clnal assembly position in the V AB at Mlchoud, 
plnccd on a Lransporter, and moved to the horlzonl.ill 
tnstalla:Uon facility In Lho factory nrrn (Flgurc m-8). 

Vlll-2 

The S-IC-D stage 'wlll be mond from the factory area 
Into the test call at tho Mfohoud St.age Test B11ildinJ 
during t.be next quarter. Later in the Ci.seal year, the 
S-IC-0 stage will be moved Crom Mfcboud to Hunts
ville; the weight slmulator and the S-IC-F stage from 
M.lchrud to l\fILA; alld the 8-lC-I stage from Hl.mta-
vJllc to MILA. All of theee moves wW be Lnstrument.ed.

STAC.E \\'EK,JIT StMITT.ATOR WJ-�JC.HtNG 

The S-tC stage weight simulator was used duril!g the 
fourth fiscal quarter to evaluate the S-IC weiping 
pToaedure and tho MSE stage weighing equipment 
(l-'1gur� VTII-2). Both teetobj«!ct1ve11 wero succoss
fully accomplished. Two weighlnge of Uw stage �eight 
simuJ.ator were performed in the test cell Of M�boud 
complex II. The weighing procedure was checked 
out and the weigbbi obtained were within the toler
ance of one tenth of one percC'nt. 

The weight simulator w!l.8 also used t.o lood test the 
tesl cell floors 1n M1c.bou.d Cells 1 and 2. 
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INTRODUCTION 

During FY 1965, manufacturing support to MSFC 
doubled. Tb.is consisted of manufacturing, purchasing, 
and assembly of structural hardware and specialty 
items. To cope with the problems assoc.ia.t.ed with 
the manufacture and delivery of hardware, various 
management and technical task forces were establish
ed and manned by top Boeing personnel. 

A task force was formed to llnprove supplier adherence 
to schedule requirements. This task force augmented 
resident teams with 26 additional management and tech
nical personnel from Seattle, Wichita, and the Launch 
Systems Branch. To facilitate the additional manage
ment emphasis which was placed on delivery of Part 
IX hardware, a central control room was established 
January 18, 1965 for visibility status. 

Another import.ant management task force was the 
joint NASA/MSFC and Boeing man:igement committee 
which scheduled a series of meetings to deal with 
problems affecting the S-IC-T. During some periods 

S-IC-T HARDWARE DELIVERY STATUS

.. 

in the design, assembly and delivery of S-IC-T parts, 
these meetings were held biweek1y in order to formu
late decisions as required, 

A welding task [orce was established during the ,.,.� 
fiscal quarter to find solutions to ..felding problems 
thal developed during LOX and fuel Lank assembly. 

By the and of the second fiscal quarter, significant 
p1•ogress was made in solving the problems affecting 
the schedule position. The resultant improvement 
trend in hardware deliveries continued through FY 
1965, largely due to effort.5 of these task forces. 

S-IC-T STAGE

Activities during the reporting period were associated 
primarily with CAM replacement hardware. There 
wen' 56 line items remaining to be delivered on the 
S-lC-T, 14 of which were rework it.ems. All items
will bl' delivered in time to s11pport the static firing
schedules (Figure IX-1).

.. 
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.. 
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STRUCTURAL HARDWARE 

All S-IC-T propulsion and mechanical hardwn.re ls e.x
pected to be delivered by m1d-Sept.ember, 1965. T11e 
engine fairing beat shields, consisting of suppol.'tstruc
ture, panels and boot assemblies, were delivered to 
MSFC during the fourth fiscal quarter. 

SPECIALTY HAROWARL 

The instrumentation for the S-JC-T was completed 
during FY 1.965, n.nd of lhe 95 cable 1Lems, three re
mained to be delivered. Ninety-three percent of the 
ducting was delivered. 

The redesign of the nrmored harness assemhly, re
sulting from the electric al connector sht!Us (ailing 
during vibration tests, was compl�Led. The qua.Ufic:u
tion of the assembly will be cornplet.ed July 17, 1965 
and hardware delivery Is planned for July 30, 1965. 

S-IC-S STAGE

All contracted propuls.ion/mochimlc,il hardware Ln 
support or the S-IC-S was dellve1·cd durlng FY 1965 

• 

The main acUvfty during the last. quarter consisted 
or supplying hardware resulting from ('A M's. ·rho 
SR-2 lntertank wn,; delivered in l\lay, 1965. The 
S-JC'-S fin and fairlllg wos completed (except for
tewvorarlly attached skins on one side of the fin to
allow for instrumentation) and shipped to MSFC dur
ing this quarter. B<leing �rsonnRl will be sen�to 
MSFC during the first. quarter of FY l9fi6 w coroplet.e 
the S-IC'-SCin :uu:lfoiring lnstallation (Figure IX-2). 

S-IC I STAGE

The greatt:sl growth in l..ul.e ttem commltmenls during 
the fiscal year was for the S-IC-1 stagt.•. These ad
ditions \ICl'l" due to CA.M's as well as orders placed 
l>y NAS,VMSFC. Tho l:luer <:.lkitory included :n:J
cnblos. (Flguni IX-1)

STRUCTURAL IIAHDW.-\IU: 

An a-LI-out effort ls bein� madE: to deliver all propul
sion/mech:i.nlcal ha.rdw:u·e by mid-1\ugust, 1965, nt. 
wbich lime the· S-lC-1 horli.ont.al ,l8!:it.•mbl,> \\111 be 
tnking plac<• Docu,� personnel from various opera-

S-IC-S HARDWARE DELIVERY STATUS 
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S-IC-1 HARDWARE DELIVERY STATUS 
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NOTE 
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1964 

FIGURE IX - 3 

tions WlitB wcru assigned i n  direct support of the 
S-lC-1, to dewlop .md rtsslst i.n the pL11ming and lht

implemcnt.auon of C'l'CW loading, operations Sf:'qu!'nclng,
lovel-of-efiorl �st.1m:1tes :ind a µbasing ana.lysls for
installation h;u·dware lO be delivered a!ler .June :10.
1965. This plan was prepared, presented and accepted
by NASA/MSFC management. The· plan "a� initiated
joinU) by NASA/MSr-c nod Jloclng Opcr.ttiom, Pt'l'SOMCI
dW'1nK lhc fourth llscaJ qunrtcr. Similar effort \llll be
inlllat.ed for I.ho s-1r-2 dw·lng thP """' n,w,d fIIJ.1rll'l".

Tho S-IC'-1 tJirusi atructurl' was shipped t.o \tSFC 
where several CA M's wen Locorporotcd to uµclate tht 
configuration during April, 1965. Final asse mhly of 
the lnterta.nk was completed and delivered rn April, 
1965. A final assembly tool loadlng cooditioo, result
ing f rom late completion of the SR-1 intertank, delay
ed start of the S-JC'-1 lntertank. The for\\ard skirt was 
complekd and sll.lpped to MSFC In April, 1965. One 
fin and. t� lairing subassemblies were divl'..'rkd from 
the S-IC-S stage to be used for the S-IC-1. 
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COMMITTED CAMS, EXCLUDE SPARES 

196S 1966 

SPECIJ\ I. TY IIA R.D\\ARE 

At I.ht: t.>nd of lho Uscal year, cwnl.lUlU'\'e d ellverles 
\\ ere :lhcad oi suhedulc for nll S-lC-1 lnst.rumentation. 
Although some items wc.•re behind schedule, these do 
not pace the st.a�e, nor are they anticipated to do so. 

,\ docislon wus mude, dw-lng the fourth fiscal q uarter, 
to produu. both st.ago lnsu·umcnt.uuon hardware and 
prcflighl ccnlllc.:nt1on tesl pu.rts concurrenlly Lo ac
celerate availability of production parts. It is expect
ed that ail remaining instrumentation hardware for the 
S-IC-1 stage will be delivered during the first quarter
or FY l966 to meet demand dutes.

..:abling dolivor1cs were aheud of schedule during the 
lourlh fiscal quarter. During the quarter, a complete 
develO(l)V.cnt program for S-IC-1 thrust structure cab
Ung was conducted using the S-IC stage mookup at 
Mlchoud. Ouc to the mockup having the latest changt•s, 
ulccLrlcal wil·c routing and cable lengths could be qulck
J y and nccural.l'ly detcrminl!d. All production cablua 
fur Lhe thrust. structure will be complete by lb.e end o! 
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the first quarter of FY 1966 as a reBUlt of this program. 

Eighty-two percent oi the ducting and all except sLx 
valves for the S-IC-1 stage b.ave been delivered. All 
specialty hardware currently on order will be shipped 
by mid-September, 1965. 

S-IC-2 ST AGE ,, 

The growth in support requirements of the S-IC-2 was 
similar in categories to the S-IC-1. lt is anticipated 
that additional parts will be required by NASA/MS FC 
during the next fiscal year. Howewr. it is not ant.i
cipat.ed that the S-IC-2 line item requiremcncs will be 
as high as those experienced on S-IC-1. '!'his is due 
to incorporation of parts into the major assemblies 
before delivery to MSFC. 

Since most of the S-IC-2 assemblies are identical to 
the S-IC-1, planning releases are neatly on schedule 
and sign.ill.cant. schedule recovery is anticipa.t.cd. (See 
Figure IX-4.) 

STllUCTUHAL llAROWARE 

All basic planning and CAM rework orders were re
leased for the S-lC-2 thrust structure. The S-lC-2 
forward skirt was shipped to MSFC ahead of schedule. 

Due to the redesign of the fairing heat shields, the 
S-IC-2 beat shield was furnished as a kit.

Completion of the interta.nk is forecast (or July 14. 
1965. The 8-IC-F effectivity loading is delaying the 
S-IC-2 stage intertank.

The S-IC-2 forward skirt was completed May 28, 1965. 
and shipped to MSFC May 31, 19G5. ahead of the sche
dule date of June :n. 1965. 

The S-IC-2 fins a.nd fairings a.re in various stages of 
subassembly buildup, 

The Wiring tunnel pla.nning was ?'eleased during the 
second quarter of FY l!J65, and delivered during the 
th.ird q wu· Lei- • 

S-IC-2 HARDWARE DELIVERY STATUS 
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Planning orders for subassemblies and final assem
blies were released approximately three weeks behind 

schedule. The delay was created b y  late receipt of 

engineering for CAM 278, which ls also effective on 
the S-IC-F and S-IC-1. 

SPECIALTY HARDWARE 

The specialty hardware requirements for the S-IC-2 
are the same as those for the S-IC-1. 

The initial deliveries of cabling and instrumentation 

were on schedule during the fourth quarter of FY

1965. It is expected that the remaining requirements 

for this vehicle will be completed on schedule by 
November l, 1965. 

NASS-5606 (Fl PROCUREMENT 

FACILITIES EQUfPMENT-SUMMARY 

Approximately 900 major items were procured during 
the year, including the 34-foot rotary table, welding 

equipment for the V AB and manufacturing areas, ovens, 

lift platforms, and various clean room and electronic 

equipment. 

Many items temporarily were delayed during the third 

fiscal quarter due t.o lack of funds. Facililies items 
presenUy are being procured on a priority basis be

cause funds are limited through October, 1965. 

OS-12601-2 

10,000 PO UND THRUSTER SYSTEM 

A purchase order was placed with MB Electronics 1n 

April, 1965, for the 10, 000-polUld thruster system. 
Delivery is scheduled for August 1, 1966. 

60-TON GANi;,RY CRANE

Assembly and testing of the crane used in moving the 
thrust structure is underway, and will be in operation 

by mid-July. 

MISCELLANEOUS ITEJ\1S FOR BOEING 

QUALIFICATION TEST PROGRAM 

Purchase orders for the charge amplifiers, discrimi

nators, analog <-'Omputer, differential amplifiers, and

transducers have been placed. These items are sche

duled for delivery to meet the September 23, 1965 pro

gram uctivation date. The 600-Channel PCM System 
order is at NASA for approval. Requirements have 

not been received for lhc digital computer. 

llIGII PHf.SSL RF TEST FACILITY 

The Air Products Company, Allentown, Pennsylvania, 

is furnishing a high pressure lest facility for the 

Mkhoud plant under contract to Boeing. Completion 

is scheduled on Seplcmber 3, 1065. This facillty will 

test stage components using helium and nitrogen at 
high pressurt>. 
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PROGRAM A0MINISTRA TION 

SUMMARY 

During FY 1965, The Boeing Company continued its 
activity in the following Saturn V/S-IC stage program 
contract areas with NASA/l'lSFC: 

Contract NASS-2577-"Preparatory Effort Leading 
to a Project for Engineering, Fabrication, Assembly, 
Checkout, static Testing, Tr8.llBportation, and Launch 
of tbe Saturn S-IC Stages." 

Contract NAS8-5606(F)-"Facilities Required for 
Saturn S-IC Stage Program." 

Contract NASS-5608-"Long Range Saturn S-IC 
St.age Program. 11 

Not.eworthy items in the NASS-5608 contracting area 
during FY 1965 were: 

a) Change of Contract NASS-5608 to reflect the
change in tbe Saturn program from Plan V.11 to 
Plan vm. This affects both Schedule I and
Schedule Il of the contract;

b) Establishment of the Saturn \' systems engineer
ing and integration and Saturn V GSE tasks as a
major Boeing assignment on the Saturn program.
This program is reflected in the contract as
Schedule U with a separate statement of Work;

c) initial steps Wl're taken to modify the S-IC stage
design lllld development contract to reduce MSFC
constraints on contractor performance and to 
create Contract End Item (CE!) specifications
in accordance with NPC 500-l, "Apollo Config
uration l\'fanagement Manual," preparatory to 
converting the S-IC portion (Schedule 1) of
NASS-5608 from a straight CPFF contract to an
incentive contract based upon schedule, cost,
and performance incentives.

CONTRACT NASS-2577 

Work under Contract NASS-2577 was completed 
December 31,.1962, except for Item 2, manufactur
ing support to MSFC {R-ME). Work under Item 2 
was completed June 30, 1965. This contract is be
ing phased out, the exact date depending on settle
ment of overhead through CY 1965. 
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CONTRACT NASS-5606 (F) 

This contract has been extended through October 31, 
1965. Requirements are established by program 
needs and reflected in D5-12374, "Equipment Re
quirements, Contract NASS-5606 (F)." These re
quirements after NASA approval \\ere funded into the 
contract. During FY 1965 , this funding increased 
by $4,741,777. 

CONTRACT NASS-5608 

The Satllrn V systemt-i mission support effort was es
tablished September 18, 1964. as Schedule n of Con
tract NASS-5608. Previously this effort came under 
Pal't Vl of the Technical Statement of Work and tasks 
we1·e performed as ouUined In technical assistance 
orders issued from time to time. A new statement 
of work was negotiated In order to provide Boeing 
with a broader role in the Saturn V engineering and 
integration task. This defined discrete tasks that 
Boeing would perform. Modification 150 established 
Scbedu le I for the s-IC, and Sched.ue n for the Sat
urn V portion of the contract. 

Ou ring FY 1965, NASA and Boeing combined efforts 
to reduce the contract constraints and to broaden 
Boeing S-IC program responsibilities under Contract 
NASS-5608. Two approaches were used: (1) establish
ment of a Contract Operations Effectiveness Commit
tee, and (2) implementation of the Apollo ProgTess 
Configuration Management Manual. NPC 500-1 

The committee originally was composed of Colonel 
Yarchin of MSFC and Mr. Jendrick, representing 
Boeing. Colonel Yarcbin subsequently was succeed
ed by Mr. Bramlet. Il directed the joint investiga
tion and resolution of operating constraints And the 
relaxation of certaln customer controls. Twenty
nine constraints were identified by the committee. 
Twenty-one of these were resolved. The remaining 
are being worked in conjunction with the incentive 
contract conversion. 

Implementation of the Apollo ProgTam Configuration 
Management Manual, NPC 500-l, was initiated dur
ing FY 1965 with the updating of IN P& VE-V-62-5, 
"Saturn S-IC Stage Systems Description, 1

1 and the 
submittal of an S-IC specification tree. The 62-5 
document is being used as a design baseline pend
ing NASA/MSFC adoption of the Contract End Item 
specifications. 

After NASA/MSFC approval of the specification tree, 
preparation of CEI specifications began and is sched
uled for completion during July, 196S. 
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An adaptation of ANA Bulletin 445, "Engineering 
Changes to Weapons, Systems, Equipments and Facil
illt.ee" (Exhibit IX of NPC 500-1). was prepared as the 
system for processing changes to eod-�tem specifica
tion. This bas been scheduled for full implementation 
during July, 1965, .In addition, a document require
ment list and document requirement descriptions 
(DRL/DRD), atfthorized by Change Order 196, were 
prepared pursuant lo NPC 500-6 and are being eo
ordinated with NASA/MSFC to serve as the doc11menta
Uon baseline. 

Part IX of Contract NASS-6608, "Manufacturing Sup
port to MSFC," which is a level of e(forl activity, is 
being missionized as a discrete task. A firm pro
posal for Part IX was submitted on March 19, 1965. 
An updated proposal to include sustaining effoi:-t was 
submitted on June 30, 1965, and at present coordina
tion meetings with NASA are being conducted. The 
proposed period of performance is through November 

1, 1966. Negotiation ls expected to start soon. 

A request for proposal (R FP) to missionize Part vn

A. "Launch Operations Support," was expected d11ring
the fourth fiscal quarter, but was uol received.·

During the third quarter of FY 1965, a program plan 
for conversion to an incentive contract was developed 
and presented to Boeing/NASA/MSFC management. 
Joint task forces were established to study and 
agree on a revised contract work statement, resolu
tion of outstanding change orders, :Incentive criteria, 
and contl.'actual terms and conditions. Certain other 
tasks, such as government fur rushed p1•operty, sup
port services, etc. , that bad been identified by the 
contract operations cffcctiveoess committee, were 
also assigned to these task forces for resolution. The 
request for quotation (RFQ) has been schedule for 
August 1, 1965, with n.egotiations to start November I. 
A contract submittal to NASA heatlquarters has been 
targeted for December 15, 1965. 

A contracted business ope1•ations system was estab
lished which aul.hor-ized, directs, and monllors I.he 
performance of all S-IC (Schedule l) work requJ1•ed by 
Contract NASS-5608 witWn the agreed limits. This 
system is composed of interim work authorizations, 
program directives - operations, and a time/cost re
porting program. Implementation is accomplished by 

. branch management, Program Planning and Reporting 
and Contract Administration through a program dlrec
tive coordination committee and the branch manager's 
cost review meetings. 
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Interim work authorizations are issued immediately 
upon receipt <>I direction from the contracting 
officer or branch management. These provide 
authorization and direction to all organizations. 
Details not immediately available are resolved .In 
bi-weekly program <Urecti\e coordtnatiw meetillgB 
described below. 

The program directive coordination committee, with 
members from eacb branch organization, meets each 
Tuesday and Thursday to review the interim work 
authorizations and t.o resolve any que5tion about scope 
of effort, assignment of responsibilities and int.erfa.ce 
between affected organizatioM. 

Program Di..recUve -Operations N'o. 200 (Work Author
ization) deUnes by task th.e responsibil1ttes of each 
branch organization for the S-IC program. Each ltask 
description Is identWed Lo the contract part, with a 
start and completion date, cost.B collection number, 
and evidence of complelion and acceptance. The direc
t.tve is updated periodically to reflect the latest work 
statements for each organuaW.on as authorized by IWAB. 

The time/cost correlation program establ1shea a ser
ies oI charts for tasks identified in Program Directive 
- O

p

erations No. 200. Each of these charts tndicates 
a time-phased budget for the task, actual expenditures 
chal'ged t.o the task, estimates-to-complete, major 
m ilestooes to be achieved, and a PERT 1.ndlcattoo Of 
the schedule status of toose milestones. Selected task 
charts are reviewed moothly at the manager's coat 
review meeting and unfavorable cost or schedule trends 
a.na.lyzed. Corrective actions are discussed and r.edl
rectlon lssued uy branch management. 

A recenUy organized deliveries function located 1n the 
factory area is responsible for docwnentlng delivery 
of all equipment to MSFC. After acceptance, the ap
propriate task 1n the work authorization portion of the 
Program Oirectivo - Operations is closed. 

Contract. Change and Negotiation AcUvlties of Major 
Significance 

Modificatton 51 (Phase I Design Criteria for GSE S-IC 
Tesl ancl Checkout Complex) and Modll1catton 67 (PLAN 
VIl Implementat!.on) were successfully negotiated dur
ing the latter pnrt. of FY 1965. 

Modification 92 (Qualification and Reliability Test 
Program) negotiations were conducted on J\Dle 21 and 
23, 1965. These negotiations were recessed because 
of a great difference in opinion on the coat of this modi-
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ficallun and the need for further clarification or the 
work statement. 

CONTRACTING ACTIVITIES 
Contract modl.lioations received Aprill through June 
30, 1965, are listed in Appendix A, 

.\lodificatlon l.UCH-6 (PLAN VIII Imple-mentatton) 
was received in April, 1965. The impact on the 
contract. in terms of sobodule and cost is under 
review by Boeing. A firm proposal on this con
tract change will be submitt.od in the first quart.er 
of FY 196'1. PI.A� V1ll extends the S-[C stage 
dGUveries beyond those previously on cootrnct. 

Proposals submitted to NABA from April 2 through 
June 30, 1965, are listed in Appendix B. 

Negotiations completed in the fourth flscal quarter are 
llsLed ln Appendix C. 

Documentation submitted in the fourth fiscal quarter 
is listed in Appendix D. 

SATURN V /S-IC TEST & C/0 EQUIPMENT SUMMARY 
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GENERAL 

PROGRAM SCHEDULES 

April 26, 1965, marked the initial release of 05-11040-
4, "Launch Systems Branch Plan vm Program Sche
dules." This established the branch scheduling baEW 
for tho S-IC research and development program cu.r
renUy under contraot. Included Jn this document Jrt:: 
{l) A Saturn V /S-IC stage sum.mnry scoodule (Figure 
X-1) that di.splays the uaembly, testing, contractual 
delivery and planned utilization o! ea.ch S-IC al.age, an 
F-1 engine elem.and scbeduJe, and other major Saturn
V program milestones; and (2) A Saturn V /S-IC 1.est

and checkout equipment summary schedule (Figure 
X-2) depicting MSFC, Micboud, and MTF require
ments, 

Since !Ls initial release, major reVisloos to D5-11040-
4 have been made to reflect schedule changes. The 
purpose of Revision .\, released on May 28, l965, w.is: 
(1) to add a Saturn V program summary sche dule tlut
pTovlded a prellmi.nnry base for plannlnl: purpos�s:
(2) to add subcdulcs that depict a gcographlco.1 rP,pr,•
serua.tlon of major activities to b-0 (>t!rformed 1n sup
port of the program; (3) t.o add a Saturn V/S-lC stru.t.
Lural st..atic load test sclledu.lc to depict Lhe engineeT
lng structural test proirram; (4) to reflect August l, 
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1966, as the completion of the S-IC-D stage dyn.am.lc 
test program; and (5) to re fiect completion of the 
equipmenl deliveries for R-QUAL on June 10, 1965 
in support of t.hc requirements for nn operational 
domonstra.Uon of the station on June 21, 1965. 

The purpose of Revision B, released on June 25, 1965, 
was. ('l.) t.o state that activation of MTF Position Il is 
not required to support the current contract st.Age de
Uvery program (Memo 5-1910-M-J-18, January 6, 
1965), and (2) to revise the operable datt.• for MS FC 
R-TEST static test stand from November 22, 1965,
to September 24, 1965, due to the accelerated S-IC-T
U:riog·schedule (MA-2 Schedule - Plan Vlll, June 11,
l965).

The pm·pose of nevisfon C, to be released on July 6, 
1965, ls: (1) Lo show an accelerated !iring schedule 
for the S-IC-T stage and a change in Lhe delivery of 
I.he S-IC-T to MTF from April 14, 1966, to September 
1, 1966, lllld Lo reflect updating to Lht S-lC-'T al MSFC 
instead or MTF (NASA Memo 1-v-s-Ic-2. 431, June 1 0 , 
1965): (2) to modify F-1 engine r.lclh•ery requlrr·ments 
(Memo 5-3000-M-139, June 7, 1965); and (3) to add the 
Saturn V/S-IC qua.lllicauon and dynamic test program 
parameter schedule depicting major interface points 
for items affected b) Lhc&! I.est progru.ms. Revision C 
also; {l) adds a composite ltsting of all end-II.em de
Uvcry comm.ltments specifically cn.llcd out u1 the NAS 
8-5808 contract; (2) a.dd.':t an F-1 cngme demand a.nd 
allocation schedule to presenL the latest engine informa
tion (NASA Memo l -L-F-153-M-65, May 3, 1965); and

(3) adds an RCA I lOA ground computer system alloca
Uon schcduJe to present the latest MSfC :illoc·Ltion .1nd
schoduling lnformuUon

Before the implementation of Launch System Branch 
Plan \'Ill program schedules, schedule direction was 
provided by Plan VU and subsequently by modified 
Plan vn, whic h reflectb lhc MS PC assembly\\ ork-
1ng schedule (Memo 5-1900-M-1-221, -223, and -233, 
January 27, 1905 and Fel>runry 1, 19G5, aud �ASA' 
Boeing memo of agreement 5-190-M-1-lll, Novem
ber 24, 1964.). A C'Orupar ison of these sc hedule 
changes ls shown .ill Figure :<-3. 

PROGRAM MILESTONES 

Revision C of D5-12535, ''Launch Systems Branch 
Reporting Milestones," was released September 8, 
1964. This document WII.S developed to ldenUfy and 
define Program Planning and Reporting control m.lle
stones for the Saturn V/S-IC program described by 
the teclmioal work staiement 1n contracl. NASl:l-5608.
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The milestones inclnded in this document provide 
time-orientat.ed events with standard milestone titles 
and description against which program progress and 
performance can be measured. Certain milestones 
deplot NASA/MSFC reporting mileeton.o roquireDWJ1t.a, 
others are utilized for general branch management of 
the program.. 

Revision D to D5-12535 ls being prepared to incorpo
rate the new schedule dates provlded under schedule 
Plan vm. Thls revision ls scheduled for release 
during the coming quarter. 

SUMMARY PROGRAM PLAN 

Revision A of D5-11960, "Saturn V/S-IC R&D Sum
mary Program Plan," was released December 21, 
1964 0 and reflects the adoption of Plan Vil, changes 
in the scope of work. and changes 1n detailed plan
ning. This revision expanded the s�rnmary plan to in
clude major ApoUo program objectives and para
metrical mformaUon on the overall Saturn VI Apollo 
program. 

The summary program plan describes the total Boeing 
t.ask, pToviding a llrm basis !or Boeing Launch Systems 
Br.illeb planrung and management control. Because of 
lhc scope and complexity of the program, the summary 
program plan was made coacise, It references de
tailed plans and other documentation. 

Revision B ls being prepared, 1n a.ccordanc&'With Part 
X, Item (A), Exhibit "A" to Contract NASS-6608, to 
reflect the change made by Schedule Plan vm. Re
lease of lhis revision ls expect.eel during th e  next Clscal 
quarter. 

PROGRAM ASSESSMENT AND PERT SYSTEM STATUS 

During the past year, networks for the structural 
stntic load test program were developed and have 
been Integrated into the S-IC PERT syst.em. Struc
tural static load test program information is current
ly being reported to NASA/MSFC, while qualification 
and reliabill ty test program information is currently 
used for imarno.l Boeing control. 

The Saturn V /S-IC Program Assessment PERT Re
port , issued biweekly, depicts the current assess
ment of the program. During the past year, this re
p01't was modill.ed to provide the customer with timely 
a.ad accurate problem assessment while 11,ainta1nlng 
optimum efficiency 1n the report preparation and 
readabill ty. 
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The PERT report provides milestone status as mea
sured against the currently approved plan. The criti
cal po.th analysis and schedule outlook trend charts 
comprise the major portion of lb.ls report. 'nus analy
sis reflects the paoiDg Jtem, as identified by the PERT 
system, for not.eo significant milestones. Schedule 
outlook trend charts visually display status activity of 
major milestones and trends or pacing items. 

Ln nddltiou to provlding I.he customer wlth Umely and 
accurate problem assossmont., this document sorves 
as an effective Boeing management tool in identifying 
critical problems, Each problem identified by PERT 
is worked iodependentl,y at the apprOpriate manage
ment level to ensure ofiective problem resolution. 

The Saturn V/s-rc Program Assessment PERT re
l)()rts D5-12749-5 iru-u -27 were issued during FY 1965. 
(Reports D5-12749-20 thru -27 wore leeued during Ula 
last nsca.l quart.or, April 2, 1966 - July l, 1965). 

S-IC WE[GHT SIMULATOR

The simulator arrived 1tl Mlc:houd from M6FC liunU;
vUle ,,n r'ebruary 2.1, 1965. DeLwcen t.ben ,lo.d Marth 
18, 1965, 1t was used for driver trairu.ng. On March 
18, 1965, il was moved to lhe Vertical Assembly 
Building where tl was placedJnto the vertical assem

uly µoi;iUon, lowered and then rfjpln,·cd on lho t.raJl8-
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porter. On April 19 Rlld 20, 1965 the simulator was 
positioned in MSE 1 and 2 (Figure X-4). The pur
pose of all simulator acti.Vity was to acquire crew 
handling techniques, to load-test floors and roads, 
and to check roadway and stage dimensional clear· 
aDCes before transporting a completed S-IC stage. 

EQUIPMENT CONTROL 

The equipment control board (ECB) was established 
September 8, 1964. This boa.rd consists of members 
of each branch organization, its purpose being to re
view equipment requirements and to ensure that the 

proper it�ms and quantities are delivered to the 
right places on schedule. The equipment control 
board completed the initial review of GSE/MSE and 
stage equipment. Requirements are now listed 1n 

D5-12888, "Master Equipment List." Tooling and 
facilities (SFC) equipment will be included in 
D5-12888 in the first quarter of FY 1966. 

, 

GOVERNMENT FURNISHED PROPERTY (GFP) 

Government furnished property requirements have 
been reviewed, and approximately 98 percent of the 

FIGURE X-' THE OVERHEAD CRAHE 8EIHG USED TO HOIST THE WEIGHT Sl.14ULATOR INTO A VERTICAL POSITION 
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l'IGURE X-4 (CONTINUED) THE SIMULATOR 15 ROTATED, THEN LIFTEO INTO POSITION IN THE VAB ASSEMBLY TOWER 

known requirements hnve been approved by NASA/ 
MS'FC. All known OFP requlremenl.s are now listed 
in D6-110-44. "Government Furnished Property and 
Eql11pment.." Revis1on E of this document ls sched
uled for release in July, 1965. GSE/ MSE delivery 
status ls beJgg malntaJ.ned to abO\\ actual progros6 
of deliveries against scheduJes. 

MAKE-OR-BUY PLAN 

The previous Annual Report cited joint NASA/Boeing 
efforts to reduce administrative cost8 and approval 
prooesaing time !or authOl!lz:IDg deviations fro}'ll the 
"Make-Or-Buy Program Plan," D5-11413. 

During the tb!rd quarter of FY 1965 a task force was 
formed to resolve make-or-buy problems. It was 
decided that: 

a) The make-or-buy plan should be revised to be
made moro gcn1:1rnl;

b) It need not reflect exceptions and deviations asso
ciated With items subordinate to the major S-IC
assemblies;

c) Adequate documentation of such deviations ls con
tained io NASA approved purchase orders and
program-executive-approved work authorizations
and need nol be duplicated;
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CHANGE BOARD·PROCESSING TIME 
(PRESENTATION TO COMMITMENT) 
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d) The Boebli 8-IC program executive has final ap

proval authority for fabrication of parts at Boeing
locations other th.an Wichita and Michoud.

As a -result of the task force efforts. the make-or-buy

program plan was revised during April a.nd May, 1965, 
and reviewed with the NASA/S- IC stage manager dur
ing June, 1965. B. is schedule tQ be formally tra.oa
mitted for NASA cootractlng �ficer's approval during 
the first quarter of FY 1966. 

CONFIGURATION MANAGE.MENT 

During the fiscal year Boeing acted to implement 
NPC 500-1, "Apollo COnflgurat:ioo Manapment 
Mamlal." This man.ual, dated May 18, 1964, intro-
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duced the Department of Defense standards of con
figuration management to all Saturn V oontraotora. 
Boeing's implementatio.n efforts accompliahed some 
of the provisions under the existing contract; others 
will require contract revision. 

The confiaurat1,0G control board was aoUvated 1D 
March, 1965, to eatablisb a Boeing poalUoo 011 change• 
and to resolve obaop problems that require staff
level decisions. The Boeing S-IC program executive 
chairs the CCB; the Boeing S-IC configuration manag
er is the vice-chairman and ljecretary, and the man
agers of the various organizations are members. 

In Jwie, 1965, Boeing eatabllahed the configuration 
management informatlon ceuter as a pJanntng I\JMl work 
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iDC tool for change acUviUes. Thia abowa the CUlTant 
status of. actt;,e changes Oil bar charts and the change 
1mpaot on a1eleated program elemeuts. In addition, 
• munber of cbaDp proceaamg trend and forecast
cbu1a are dlap�.

CHANGE REVIEW'COMMITTEE (CRC) 

During the fourth fiscal quarter The Boeing Company 
made a number of procedural revisions 1n processing 
englneerinl changes. These actions shortened overall 
processing flow time and generally postured change 
activity for easter transition to compliance with NPC 
500-1 procedures. The average number of work days
from presentation to change board to Boeing commit
ment was.reduced from 13 days during the third fiscal
quarter to six days in the fourth fiscal quarter (Figure
X-5).

DOCUMENT CONTROL PROGRAM

Over the last fiscal year a savings of several million 
dollar·s has been realized bec�use of the Launch Sys
teme Branch docwnent control program. A revised 

,procedUre that fulfills the need to enlarge the scope of 
document control by more clearly de!ining the publi-
cations to be included was completed. This procedure 
is ready for implementation. It will provide for maxi
mum management visibility and will be responsive to 
NASA documentation program requirements. 

Boeing delivered a document requirement ti.st (DRL) 
and aasocia1ed document requirement descriptions 
(DBD) � support of the NASA Apollo documentation 
system that ts under development in accordance with 
NPC S00-6. Boeing bas received concurrence from 
the contracting oft:tcer that the deliveries constituted 
complete fulfillment of contract requirement per 
Change Order No. 196. A follow-on exercise, in 
conjunction with NASA, was underway at the year-end 
to develop a data baseline for contractually deliverable 
documentation. 

FORMS CONTROL 

Increased emphasis was placed on forms control 
during the reporting period. Revised procedures, 
now tmder review, will effect .increased management 
elflotency and resulUn a substantial overall cost 
reducfton. 

HEALTH AND SAFETY 

EXECUTIVE SAFETY COUNCIL 

The branch Executive Safety COUDcil m.ainiained sur
veillanee to e�e ·that adequate emphasis is gi yen 
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t.o safety irl. all design, operations, and teai functions. 
Results were: 

a) A polic;y mtement was developed tX> guide organi
zatl� in oorrecUDg safety deficiencies involving
facllit1es, toolirlg, and equipment.

b) A commlUee was appoillted to recommend a plan
for system safety programs within the branch.
This committee established branchwide coordina-
tion of safety policies and began evaluation of the
effectiveness of the present systems safety programs.

c) The Micboud Safety Council conducted an extensive
review and determined that all organizations have
well documented safety programs and emergency
plans.

MICHOUD LINE CONTROL SAFETY PROGRAM 

Under the direction of the Michoud Safety Council, 
this effort became an effective part of the branch 
accident prevention program (Figure X-6). Regular 
inspections were conducted by safety monitors, and 
action was taken by line supervision to correct any 
unsafe conditions reported. The effectiveqess of the 
line cootrol safety program is illustrated by the fol
lowing statistics: 

First Fiscal Quarter 

Original Industrial First-Aid Calls 

Frequency Rate* 

Secortd Fiscal Quarter 

Original Industrial 
First-Aid Calls 

Frequency Rate* 

Third Fiscal Quarter 

Original Industrial 
First-Aid Calls 

Frequency Rate* 
Fourth Fiscal Quarter 

Original Industrial 
First-Aid Calls 
Frequency Rate* 

1,079 

1.65 

975 

1.59 

851 

0 

981 

.56 

• Frequency Rate = Lost-time injuries per 1, 000, 000
manhours worked. 
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LSB ACCIDENT RA TE AT MICHOUD FACILITY 
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ACTUAL MANHOURS WORKED 

CONSTRUCTION AND Thl"STALLATION SAFETY 
PROGRAM 

in a decrease In the severity and frequency of acci
dents among subcontractors. 

The Facilities organization strengthened its const.l·uc
tion and installation safet): program. Tl:w:, .n�sult.ed 

D5-12601-2 

Some innovations that Faclllties implement.ed included: 

a) Submitting Boeing Document DS-12397, "Sa!ety 
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Standards for Boeing Construction and Installation 
. Subcootracton - Saturn s-IC Stage," to all prospec
tive subcontrMtore as part of the bid speclflcaUons. 
Thie doc'-DJlent .ls now included 1o a ll oonstruction 
and installation contracts. 

b) Requiring, by contract, that all construction and
installaUon &ubcontractors bold weekly safety
meet.lags attended by a Boeing FaciliUes construc
tion engineer.

_ c) Requiring the use of construction safety checklists 
pr-epared during routine inspections conducted by 
the job foreman and a Boeing Facilities construc
tion engineer. 

d) Holding quarterly sa.fcty meetings nttcnded by man
agement representattws of various constr\lction
and installation subcontractors. Health a¢ Safety
participates in these meetings.

FACILITY DESIGN REVIEWS 

Health and Safety reviewed the plilllB for all major 
facilities completed at Micboud during this reporting 
period. 

FACII.JTY HAZARD ANALYSES 

Before activation, hazard analyse,i were made of the 
follOWing facilities: 

a) Hydrosta.Uc Test Position (VAB);

b) Subsystema Test Facility;

c) Stage Test Building;

d) Vertical Final Assembly Position (V AB);

e) High Pressure Test Fadlity.

OP'.ERAn()t{AL SAFETY ANALYStS 

All major operational processes underwent a detailed 
engineering analy1is for .safety deficiencies. Spc3cial 
attention W88 given to h,ydJlog operatioo.a (See Figure 
X-7) beoaUBe of tile size of the S-IC stage oomponen&e.
Operational safety analyses for the following areas
were completed or are in progress:

a) Forward Handling Ring Dynamic Test Facility;

b) Component Dynamic and Static Test Facllitles;

c) Hydro8'tatic Test Position (V AB);

X-12 

d) Final Assembly Positions (VAB and Building 103);

e) Stage Teat Building.

FJREPROTECTIONENOrnEERI.NG 

Engineering review of the following hazardous areas 
oi- equipment were conducted during the last fiscal 
quarter: 

a) Stage Test Building;

b) LOX Impact Test Cella;

o) Inst.-i.lla.tion and Use of Molten Salt Baths; 

d) Engineering Laboratory Teat Equipmellt;

e) Engine Test Cells and Hydraulic System;

f) Major Pa.inUng and ShiPJJing Fa.cllity.

The support services contractor fire department was 
provided data covertag materials and processes in 
Boeing areas to: 

a) Ensure that the £ire department is familiar with
new or unusual fire hazards;

b) Point out personnel safety problems that may exist
uader fire conditions;

c) Encourage fire depar\ment planning for critical
areas.

• FIGURI! X-7 O"fll.lTIONAL 54,tT'I' ANALYSIS le!HG l'IRFORWD

OH LOX TANK HAHOLIHG EQUIPMENT
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The major flre protection deficiencies r,t Mlchoud 
m.enUOlaed in the third fiscal quarter report were 
d110UNed in detail wUh NASA Fac1Uttes repreaenta
th'ee on ,lune 28. Long-range courses of action planned 
by NASA were outltned for correotton of some deficien
cies. These included fire alarm sy11tema, cooling 
tower sprinklers and low hydrant pressure at Building 
404. other major fire protecUon measures in Build
ings 130 and 303 aepeod on the ultimate use of these
areas.

RADIATION PROTECTION PROGRAM 

A total of 258 Boeing employees were continually mon
itored by film badtre dosimetry during FY 1966, The 
averap yearly dose recorded was 1-1/2 millirem. 
The higbeat indl'Vidua.1 yearly dose was 178 millirem. 
This compare• with the maximum allowable dose of 
5000 millirem per year according to the Code of Fed
eral Regulations. 

The safety certifioat100 program of the radiographic 
inspection operations was completed. There are now 
ten such certified operations that are recertified 
monthly. 

Tile Atomic Energy Commission license to the Boeing 
Launch Systems Branch has been renewed (or two years. 
This also has been amondod to Include the UBe of a. 
100-mlll1cure Cobalt 60 eource used for monitoring
instrument calibratiOG.

CIVIL DEFENSE PROGRAM 

The Boeing industrial hygienist was designated by the 
NASA-Micboud Civil Defense Committee aa Radio
logical Deferu,e Officer, He attended the radiological 
monitoring for instructors course and the radiological 
defense officer oourae given by the Department of 
Defense. He presented the radiological defense Por
tion of both the Boeing and Mason-Rust shelter man
ager's course given at Mlchoud and will teach the 
rad1at1� maait.ors course. planned for Boeing and 
Maaon-Ruet personnel. 

Boeing� received the Training Set CDV-776 from 
the Civil Defense office. This includes the dosimeters, 
chargers, geiger counters and survey meters neces
sary for a claas of thirty monitors. 

A Boeing storage area for civil defenee supplies and 
•belt-er areas were designated.

0.5-12601-2 

HUNTSVILLE SAFETY ACTIVITIES 

Safety effort at Hunteville t.ocreaeed. Significant 
acUvities included: 

a) Continued particlpat1011 1n design reviews and the
establishment of test requirements for stage sys
tems and ground S1')port equipment;

b) Development of safety procedures for the S-IC struc
tural test program. This included provision for a
safety buy-off of new designs 1n handling equipment,
work platforms, test facilities, and tank-entry oper
ations;

c) Analysis of the R�UAL stage test installation,
caUbration and checkout operation;

· d) Coordination with the NASA Safety organi.zation 1n
controlling the hazards associated with the opera
tion of the s-rc static test buildlog. Since the 
MSFC Teet Division le closely controlled by NASA/ 
MSFC, it was neceseary to estabUsh a cloae work
ing relationship with the NASA Safety Organization 
to control hazards In this area. This coordination 
was accomplished, and an efficient channel for 
achieving safety improvements was established; 

e) Approval of all safety eqwpment and protective
clothing used in the S-IC program.

SECURITY 

Inspections by representatives of the Air Force l:ogni
zant security office aod NASA security repreaenta
tives from MSFC were conducted at Micboud du.ring 
September, 1964, January, 1965, and April, 1965, 
and at the Huntsville facility during October• 1964, 
February. 1965, and June, 1965. All inspections re
sulted in satisfactory ratings. 

An extensive security indoctrination program was 
conducted for all classified file keepers and other 
personnel .handling classified material at Mi<:bou.d, 
This emphasis on security has contributed to the 
fact that only one security violatioo was recorded 
ap.inst the Boeing Micbou.d Assembly Facility at.nee 
December, 1964. 

MANPOWER 

A net total of 2236 permanent employ�& were hired 
for tbe br�oh durlDg the first �ee fiscal quarters. 
The staffing of the Saturn V program. in Huntsville 
accounted for 1431 of these employees. The major 
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portion of 1he Sew Or leans increase waa repreeented 
by a buildup of the hourly work force in •upport of the 
manufaoturing acU.vity at )(lchoud. 

The total per•c:nnel for all branch locat1008 wu 
10.920 u al April 1, 1965. ct W. total. 6420 
were new ldres. aDd 4500 were transfers from 
within the company, 

The branch total employment aa of July 1. 1966 wu 
11.sss. Thie rep.-eseeented a net lDcrea.ee al 435 
during the la.st fiscal quarter.

,, 

During the last quarter, the factory work force reach
ed the program peak. WiobJta loaned 140 hourly em
ployees to support delivery of the S-IC-2 thruetstruc
ture to MBFC. Ninety d. theae loa.neee were retul'Jled 
to Wlcb.Ua du.rlug June, with tbe balance scheduled for 
return the first week of July, 1965. A reduction 
1n the number ol manufacturing employees began 
1n June, 1965. 

TRAINING 

ACCOMPI.JSHMENTS 

Slgnificant tra.tnlllg accomplishments during FY 1965 
included: 

a) Establishment of a pre-employment training pro
gram under the auspices of the Department of 
Labor's Manpower Development and Training Act 
(MOTA);

b) Sta.W.ng of the Huntsville Tninlng ox:ganlzation;

c) Initiation of a continuing education program for
engineers and scientists.

CERTIFICATION 

A total of 1239 employees were certified, and 423 
we.re recertified tn 13 skills during the first three 
flacal quarters, Courses ranged from 8 to 200 hours 
in length. An additional 247 employees were certified 
and 17 8 recertified during the fourth fiscal quarter to 
bring tbe total certified and recertified for the year to 
1486 and 801, reepect1vely. Typical certification 
courses were: hand soldering (See Figure X-8); weld
ing (manual and ma.cbi!le); insulation materials tech
nology; manual conversion coating; and manual cad
miwn plating. 

HUNTSVILLE TRAINING C ENTER 

Tbe Huntsville training complex was activated in 

�ovember, 1964, 1D the Blue Sprmge office facility, 
and includes an office area a.nd IUDe claserocans. 

MANPOWER DEVELOPMENT AND TRAINING ACT 
(MDTA) PROGRAM 

A pre-employment traiDing program was he.Jd under 
tbe Department of Labor's MDTA program. Under 
this program, 88 electronic assemblers and 13 
welders were trained during FY 1965. During the 
fourth fiscal quarter, 17 were traiDAd a.s eleotronfo 
assemblers. 

ITEMS OF INTEREST 

In August. 1964, a. potential c011tra.ct overrun condl
tton 911 the S-IC program wu reported by bra.nob 
management. One of the principal stepe ta.lceD to re
duce this caodition waa tbe appointment ex u Aero
Spece Division management wrvey team to review 
the oaiure and ecope of the S-IC program; review 
cost-t.o-oompletioo estimates and conduct an i.Dde
peodent parametrlo evalu.aUon to determine the vaJi<S
ity of these est1mates; evaluate organization and man
ning effecUveneSB; and recommend corrective actions 
to im,;rove the functional 1111d administrative manage
ment system.a in the branch. 

The A-SD survey team submitted 96 reoommendatiOOB, 
These were reviewed by branch management, categor
ized into eight major packages of WOll'k, and assigned 
to specific branch organlzattoos for accompllabment. 
In1tlally, a apeclal staff waa establl•hed to monitcr 
tbe branch's progress. and daily meetl.Dgs. attended 
by branch organization managers, were held to aa
aeas progreu. IDcorpora.tioa. of the A-SD survey 
team recommendations into major Branch manage
ment system.a waa completed during the last ftscal 
quart.er. 

A new poslUon was created in the branch manager's 
office, "Deputy (or Business Management.'' Mr. 
F. A. Jendrick, a member of the A-SO survey team, 
was appointed to th.is position and has played a key 
role in the accomplishment of management actions. 

Data Proce6sing, previously diversified throuihOUt 
the branch, was centraHzed with the intent of achiev
ing cost saviugs through c<nsolidation. 

The Operatiou. organlzatioo within the branch was 
realigned to aohieve dtaorete ldent1fioa.Uo11 of 
management reepoostbWty on apeoUic production 
elements of etq-e hardware. 
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.The Huntsville operation, under Mr. B. F. Beckelman. 
achieved operatmg autonomy. 1ndioating the business 
growUl and oear-tllrm potential expanaion within this 
seoUai al the branch. All the Runteville organlzatiODB 
report directly to Mr. Beckelman. Mr. Beckelman, 
in turn, reports directly. to the branch manager's office. 

A series of time/cost correlation charts, established 

for top management viaibility, were ma.de a porUoo of 
the month ly cost review meeting. Tbeee cha.rta mea
sure the amount of direct man.hours expended again.81 
PERT milestone pred.JoU.oo for a number of diecrete S-IC 
program tuka. Eetahliabment al. Una system within lhr 
branch has served aa a catalyst in relJn.in& and tmprov-
1ng many other syste.ms, such ae wod. :...uthorizati.on 
and coat accumulation ct direct labor charges. 
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STRUCTURAL TEST PROGRAM 

The structural test program, initiated in FY 1964 with 
the iuuance of Contract Modification 64, authorized 
Boeing to perform the testing of the S-IC-C test fuel 
tank at MSFC. Boeing's reap011Bibillty subsequently 
baa been expanded by Contract ModUication 132 re
ceived in early FY 1965, to cover p lanning and conduct 
of the full atructura1 static load test program atMSFC. 
The range o,f testing includes all major structural com
ponents of the S-IC. 

In support o,f the program, MSFC is providing test 
faoWties and data systems, office and shop suµport 
areas, and all equipment and parts except raw mater
ials. Originally, all test specimens v.,-ere to be pro-

fiGUltE XI-I 

vided by NASA/MSFC; however, tn Marob 1965, NASA/ 
MSFC directed BoelJig, by Contract Change Order 
MICH I-2, to provide tho apex gore naeernbly and tbe 
T-stiffened Y-riDg test specimens. subsequently, by
Change Order MICH I-If, Boeing was directed to pro
vide the detail parts for the shortened oxidizer tank
teat program.

The original test program also called for testing ol 
the ltghtwelghl Intertank scheduled for installation on 
S-IC-4 through -10 stages. However, as a re sult ol
?'l"ASA/MSFC decision to use the heavier S-IC-1 inter
tank oo all later stages, testing ol the S-IC-4 .mter
tank bas been eliminated from the program.

Testing necessary to enBure the structural Integrity 
of the S-IC-T u.nder static firing coodiUons (1Jbown as 

STRUCTURAL TEST PROGRAM SCHEDULE 

O-l0 LWR fUEL 8LKHO 
INE RTIAL LOADI TE ST 

0-27 OXIDIZER TANK 
C RUCll'OR� BAFFLE TEST 

0-21 FUl!L TANK CRUCll'ORM 
aAl'l'LI! 

1-iC-T CRITICAL 

D-lO PROPELLANT DUCT SUPT 
81tACKIT - OUTBOARD 

D-J0 f'ROPl!LLAPIT DUCT $Ul'T 
l!IRACICl!T - INIIOAR O 

0-32 THRUST STRUCT FUEL TAMK 
& IHTIRTAHK CON OITIOIU A-C & E 

S-IC-1 CIIITICAL

0-13 l'IH & l!MGIHI! FAIRING 

0-32 Fun TA.Mk, Sit-I IHTIRTANK v 
THRUST STRUCT- CONDITIONS D, P-J 

0-24 Af'EX GOME ASSIMIIL Y 

0-31 LOX TAHK USY FUSES 
S-2 IHTERTAHk 

0-20 S-IC l'UE L TANK SLOSH & IURS 
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0-3S P'Uf:l TAtllC A SSY(Ltf't CYCLE 

D-37 .. T" STlfFEHl!O Y-WIHG 
S EGMENTS 
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8-JC-T or1Uoal items in Figure Xl-1) was aocelerated
dltring the Udrd and f0Gr1b quarter e of the year a.o.d
completed 1D time to auppcrt the accelerated schedule 
far the early -T atatJc firlnare,

Taat program progress bas been Ntiefactory. A BUb
stantia.l part ol lbe te•ting bu bee.n completed, as 
•Jaown in FJgure XI-1. With minor eJtception, the
testing bas verified the adequacy of the structural de-

l'IGUlll! Xl-2 SUMMARY OF STRUCTURAL TEH COMPLETION 

sip. The re•ult• ol te•Uog to date are mown IA Fig
ure Xl-2. 

TECHNICAL MANUAUi (MOD 108) 

Tecbll.ical Manuals were authorized wider MODS 108, 
122 and 174 to NAS8-5&08, PU'agraph A.2, Part XI, 
Exhibit A. Refer to Logistics, Part I for tec.bnicaJ 
support data status summaTy. 

SUMMARY OF STRUCTURAL TEST COMPLETION 

·TEST NO.

0-21 

D-21 

D-21 

D-H 

D-S2 

x1-p 

. 
. 

TEST TITLE 

1-10-C ,Ull TlH TEST PIIOOUM
CA) KYDIIOSTATIC PROO, PllfflUIIE 
(I) LOX THUL
(C) LOWEii IULlMUD IHRTlll

LOAD

HIDIZIR TAH CllUCIFtllM 
IAHLE TEST 

nu TUl CRUOIFOIIM IAfFLE TUT 

OUTIDAllD PIIOPILLANT DUCT IUPPOIIT 
lllAOlllT TIST 

IHOAID PIIDPELLANT DUCT SUPPORT 
111.AOKIT TUT 

1-10-1 LOWEii ASIIMILY TUT 
1A) IHOAIID lHINl IIIIOUID 

TUT 
(I) OUTIOAllD EHIII IHOUID

TlST 
(0) HITER UGIII CAPTIYI 

FIRIH TEST 
(D) STATIC TIST IUIIIOUT WITH

MAXIMUM UCHII GIMIAL 

L 

RESULTS 

THIH COIDITIOII COMPLITlD 
DIIIH ADIQUATI 
HStll ADIQUATI 
DEIIH ADIQUATE 

SLOSH UD IUIIIT TUTS 
AH SCHEDULED ,oil

COMftLETIOI IY JULY 1911 

OOMPLETID 
DIIIIN ADIIUATE 

0OMPLln• 
ITIFFIHtl flltl.,OIIHD 
IIIPAIII DIIIQI ADHUATI 

COMPLITID 
DISIGJI ADEQUATE 

DESIGN ADIQUA Tl 

,aUft COIDITIONS OOMPLlTID 
DIIIGI ADEQUATE 

DESIQI ADEQUATE 

DESIGN ADEQUATE 

STA 115 HOUND MUOLIH 
,tTTlH IIAIIIU FAILUlll 
AT II PIIICIIT LIMIT LOAD. 
HIIMT ITRUOTUlll-111111 
ADIQUATl. FITTUIG IIIDUIGHD 

OH CAPTIVI FIIIIIO CONDITION 
no L AUNCH COIDtTIOII, HD 
TWO FLIGHT ODIDITIOIS 
IONIDULID TD H OOMPllTID 
IY DICIMHII INI 
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APPENDIX A 

CONTRACT MODlflCA TIONS 

Out.lined below are tbe contract modificaUona received 
frcm April 1 through June 30, 1965. 

CONTRACT NASS-5608 

MODIFICATION NO, MICH-4 effective Apr-il 12, 1965, 
is a change order directing the contractor to irepare 
Part I of all the specifications listed ia the Saturn V / 
S-IC apecUicat.ioa tree. No change 1n estimated coat 
and fixed fee. 

MODIFICATION NO: MICH-6 effective March 25, 1965, 
ta a aapplemelltal agreement to incorporate changes to 
the 8-IC p1;ogram delivery schedules and will be re
ferred to as Plan vm. No change Jn estimated cost 
and fixed fee. 

MODIFICATION NO, MICH-6 effective April 1, 1966, 
is a change• order increasing the incremental funding 
of. Schedule I, Article DC. 

MODIFICATION NO. MICH-7 waa cancelled by NASA . 

MODIFICATION NO. MICH-8 effecth·e March 31, 1966, 
ie a supplemental agreement. This mod.Uicatioo ac
compU.llea the following: 

a) lncorporates tbe reswt.t d. negoUatJ.ona aa full
eettlement al. Change Order No. 210, "Changes" of
the General Provisions.

b) Dele'tes DD Form 264, Security Reqwrements List,
dated October 1, 1964 and substitute• DD Form 254,
dated March 29 , 1965. 

c) Increases the estimated cost and fixed fee as pro-
v1'ied for in Paragraph A, Article m of Schedule I. 

MODlFICATION NO. MICH-9 effective April 6, 1965, is 
a obaap order to cbanp the bueline for apectfication.e 
and standards appUcabk to the 8-IC iatage aystem. No 
ch&Dp ln eetlmated coat ud fixed fee. 

MODIFICA'llON NO. MICH-10 effecttve April 7 • 1965, 1■ 
a chaap order to provide for cootractor support to the 
MSFC Manufacturing Engineerillg Lab<ratory. No ch.ange 
in e1Umated coat and fixed fee. 

MODIFICATION NO, MICH-11 effecUve April 1, 1965, 
UI a· supplemental agreement to revise the numbering 
Sy8t41m "1-1" tbrough "1-10" to "MICH-1" tbrougb 
MICH-10." No cha.op in e&Umat.ed cost and fixed fee. 
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MODIFICATION NO, MICH-12 WU cancelled by NASA. 

MODIFICATION NO, MICH-13 etfeotive April 1, 1966, 
is a supplemental aireemeut directing tbe design and 
cOD8trucUon c1 a facility wUbJn Building 103 at Mich
aud Auembly FacWtf for uae by the Government en
gine contractor. The e■ttmated cost and f1x.ed fee aa 
provided for in Pu-qraph A, A rticle m c1 Bcbedwe I 
111 increased. Executed by Tbe Boeing Company on 
J .ine 22, 1965, this modification fe currently undergo
ing review at NASA Headquarter a. 

MODIFICATION NO. MICH-1' effeottve May 3, 1965, Ja 
a change order d1recUn& the oontractor to fabricate and 
deliver to MSFC "Teat D-H Test Specimen Compooents-
8-E structural Static Load Teat Proeram," 1n accord
ance with the apecified documentauoo releued under
Part I, Exhtbit "A". No chanie 1n estimated c09t and
fixed fee.

MODIFICATION NO, MICH-15 effective MAy 19, 1966, la 
a change order iaaued to amend Change Order No. 130 
as follows: 

a) Discontinue work on the pl'eferred deaign intended
for incorporation with an effectivity � S-IC-4
through -10 ;

b) Diaconttnue effort to maoufaclure the 8-Teet inter
tan.k;

c) Proceed to releued deeign and manufaolure int.er
ianks for etagea S-IC-4 tbrou1h -10 ae previou&ly
directed for -1 through -3.

There is no change 1n estimated cost and fixed fee. 

MODIFICATION NO. MICH-16 effective April 16, 1965, 
is a change-order to revise the "8pecial Iut.ructi0Il8" 
(Supplemental Agreement No. 136, R-ME-18> applicable 
to the Cootractor•a.S-JC-1 and S-IC-2 thrust structure 
aaeembUee effort. No change 1n eatimated coet and 
fixed fee. 

MODIFICATION NO. MICH•l7 effecUYe April 14, 1965, 
ia a chup order lo direct tbe Contrac1or to perform 
activation 81lpport in addition to ite exiat1ng MTO effort. 
No change in estimated cost and f�ed fee. 

MODIFICATION NO, MICH-18 effectiYe May 3, 1965, la 
a 1111pplemeu&.ll agreement to iDcarpora&e into Schedule I 
full eettlemeut for Change Order No. 93 and Change 
Order No. 146. Thia mcxUficaUoo increaeea estimat
ed cost aDd fixed fee. 



.. 

JIODD'ICA'l1ON NO. MICH-11 eflecUve AprU 28, 1966, 
t, a chaJlse order lo direct the Cootractor to Ml(lom -
pUeb ... followlng: 

->. Prov:lde and metall at MSFC b,ydraulic reaea.rch 
881"Vo-actuat« tuulatloo bn.ctetdar the S-IC-T, 
S-IC-1, and S-JC-2 etagea, and at MJchoud for tJle 
8-IC-3 stage; 

� Prante the neoeeaary releaaed documentation fer 
acceptance inapecttOD. and inatallation of this 

bl'aclultry. 

There is no change 1n estimated coet and fixed fee. 
. 

KOD?'JCA'nON :NO. MlCfl-20 effective Aprtl 16, 1985, 
is a Change order iHUed to direct the contractor to 
modify tbe 8-IC-F atage hardware requirements without 
amendment ol the released engineering documen.tation 
prepared under Part I of Exhibit "A". No change 1n 
estimated coet � fixed fee. 

MODIFICATION NO, Ml.CH-21 effective Aprll 26, 1965, 
is a aupplemeotal agreement to Incorporate Into Sched
ule I of the contract full settlement for Change Order 
No. 105 aa defined by CAM 801, Revisions l through 4 
:Work Statement, and Change Order No. 140. TbJs modi

•acat:100 increases the estimated cost and fixed fee. 

MODIFICATION NO. MICH-22 ii, a supplemental agree
ment lncorporattng the reallts of negotiations u full 
aectlement ex �pplemental Agreement No,. 67 and 
Change Orders 71, 84, a.nd 88. Thia modilication in
crease• the estimated cost and fixed fee. Exec11ted by 
The Boemg Company on May 4, 1965, it ls ourrenUy 
undergoing NASA Headquarters review. 

MODIFICATION NO, MICH-23 a change or der, effective 
June 17, 1965, Implements CAM 246 (Revision 1). There 
ls DO change in estimated cost and flxed fee. 

MODIFICATION NO. MICH-24 effective May 5, 1965, ls 
a change order to direct the contractor to perform a de
tailed survey of hydrogen explosion hazard in the S-IC 
etqe forward skirt Bectioo.. No change 1n estimated 
coet and fixed fee. 

MODIFICATION NO. MICH-25 effective May 25, 1965, 
is a change order to direct the contractor to maintain 
the 8-IC stage teat and checkout station-Quality and 
Rellabtlity Assurance laboratory after it is operati64-
. illy ready for use. No change in esUmated cost or 
fiJDad fee. 

110DIFICATION NO. MICH-26 effective May 3, 1965, 

' A-2 

a. cbaQp order to increase lbe tacremental fundmg �
Bobedul� I, A.rttcle m.

llODlF1tATION NO. MICH-27 etrective May 25, 1965, 
ill a change order to provide for an addJUmal flange 
drain system and leak meuu.rlng prorlalcn1. No change 
in estimated cost and fixed fee. 

MODI FICATION NO. MICH-28 effeotlve May 11, 1966, 
l• a change orde.r to implement CAM'a 278 (Reviaion l), 
317, :us, and 322. No change in estimated cost or 
fixed fee. 

MODIFICATION NO. MICH-29 effective Ma,y 18, 1965, 
is a cbatlge order to d1�t the coot.ractor to evaluate 
and make a preliminary des.1gn of an S-IC gas injection 
system. No change in estimated cost or fixed fee. 

MODIFICAT[ON NO. MICH-30 effective June 22, 1965, 
ls a supplemental agreement provlding for the iDcorpo
ration of additi.ooal manbours into Part IX, A. , Ezhibtt 
"A". There is on incrco.se in the estimated coat and 
fixed fee. 

MODIFlCATlON NO. MICH-31 effective May 6, 1965, la 
a ,upplemental ai;reement to incorporate into Schedule 
I o£ the contract fall settlement !or Change Order No. 
118. The estimated cost aod fixed fee are decreased.

MODIFICATION NO. M ICB-32 wu cancelled by NASA. 

MODIFICATION NO. MICH-33 effective May 18, 1965, 
is a change order to direct the cootractor to design 
hydraulic research servo-actuator insulaUoo. bra.cmte 
for tho S-IC-T, S-IC-l and acceptance iupeot1oa, and 
installation o£ this bracketry. This change order super-· 
sedes Change Order MICH-19 1n its entirety. There la 
no change ln estimated c06t or fixed fee. 

MODIFICATION NO, MICH-34 effective June 1, 1965, ta 
a change order directing the Contractor: to: 

a) Amend the Delivery Schedule, Article V;

b) Rewriie Part I, Paragraph E, "Model Spectfioa-
ti.ons and contract End-Item Detail Spec1f1cattoo."

This modification oanoels and suporsodes Cbange Order 
N"o. MlCH-4 in its entirety. No clla.nge 1n estimated 
cost and fixed fee. 

MODIFICATION NO, MICH-36 effective June 2, 1966, 1a 
a change order to eltm.tn&te the requirements for the 
electrical feedback '1 eervo-actuators. No change Jn 
estimated coat or fixed fee. 
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MODIFICATION NO. MICH-36 e.ffectlve May 25, 1965, 
le a obange order to modi(y Specification 60832048. No 
change in estimated cost and fixed fee. 

MODIFICATION NO. MICH-37 effecUve May 21, 1965, 
i.a a change order to implement CAM's 294, 808 (Re
vision l) 826, 827, 834, 863, 855, 858, and 872. No
change in eatimated cost and fixed fee.

MODIFICATION NO. MICH-38 effective May 28, 1965, 
is a change order directing the contractor to prepare 
a contract End-Item (CE]) Detail Spe<::ification (Prime 
Equlpmen') Part I - Performance and Design Require
ments for the Se.turn V/S-IC Stap, In accordance with 
NPC 500-1. Thia modification cancels and supersedes 
ModJficaUon Noe. 156 and 219. No change 1n estimated 
cost or fixed fee. 

MODIFICATION NO. MICH-39 effective May 21, 1965, 
ls a change order to increase the incremenlal funding 
of Schedule I, Article m.

MODIFICATION NO. MICH-40 effective June 3, 1965, is 
a change order to delete the requirements for certain 
fuel and LOX prevalves and fuel and LOX pl'essure 
volume compenaators lo the S-IC- F stage. No change 
in estimated cost or fixed fee. 

MODIFICATION NO. MlCH-41 effective May 25, 1965, 
is a change order to increase the incremental funding 
of Schedule I, Article m.

MODIFICATION NO. MICH-42 e.ffective June 15, 1965, 
is a supplemental a.greernent to provide for deUvery 
of the umbilical hardware to MSFC, Huntsvllle, Ala
bama. Executed by The Boeing Company on June 17, 
1965, the modification is currenUy undergoing NASA 
Headquarters review. 

MODIFICATION NO. MlCH-43 effective June 7, 1965, 
le a eupplememal agreement incorporating lnto the 
coo.tract t.he full and complete negotiated setUement of. 
Change Order No. 139. The estimated cost and fixed 
fee la decrealled. 

MODmCATION NO. MlCH-44 effective June 3, 1965, 

Je a oh1u,ge order to direct implementation of S-IC 
Log1•t1c• Program. No change In estimated cost or 
fixed fee. 

MODIFICATION NO. MICH-45 effective June 14, 1965, 

ls a ob&nge order lmplementingCAM's 283, (Revietonl), 
309, 325, 380, 332, 333 (Revision 1) 361, 326, and363. 
There !s no change tn estimated coat or fbced fee. 
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MODIFICATION NO. MICH-46 effectlve June 11, 1965, 
is a change order tnoorporat.l.ng tbe revlaed general 
criteria for the deaipl and implementation of "Antenna 
Hata, '' which will be utilized at Kennedy Space Center. 
It also deletes th@ requirement for viAal instrumenta
tion equipment (SA 75) for the S-IC-T and replace■ 
and deletes various Items d. equipment specified 1n 
Document IN-P&VE-V-62-5. Thls modl.fication cancel• 
and supersedes Cha.nge Order Nos. 216 and 239. No 
cbani{e in estimated cost or fixed fee. 

MODIFICATION NO. MICH-41 effective June 22, 1965, 
is a supplemental agreement prov1d1ng for the Incorpo
ration of additional manhoure into Part IX, A., Ex
hibit "A". 

MODIFICATfON NO. MICH-48 ha& not been received. 

MODIFICATION NO. MICH-49 ha.a not been received. 

MODIFICATION NO. MJCH-50 ha,s not been received. 

MODIFICATION NO. MICH-51 effective June 16, 1965, 
is a change order to delete the requirements for fa.tr 
inboard air scoops on each engine fairing assembly of 
S-IC stages S-IC-1 through S-IC-10. The requirements
for atr scoops in other areas of the S-lC stage rem.ain
unchanged. No cbange ln estimated coat or fixed fee. 

MODrFlCATION NO. MICH-52 effective June 16, 1965, 
is a change order to direct the contractor to provide 
the necessary released documE11tation for acceptance 
inspection and installation of hydraulic research aervo
actuatore for the S-IC-T and S-IC-1 through -3. No 
change in estimated cost and fixed fee. Th.is modUl
cation supersedes Change Order No. MICH-33 1n Its 
entirety. 

MODIFICATION NO. MJCH-53 effective June 10, 1965, 
Is a supplemental agreement that: 

_ a) Increases the contract value by the addition of
C of F effort in support ci. the compooent test 
facility; 

2) Provides C of F incremental funding.

MODU'lCA'l10N NO. MlCH-64 effective June 18, 1965, 
is a change order to implement CAM'S 238, 279, 342, 
344, 345, 347, and 364. No change in estimated cost 
.o;. fixed fee. 

MODIFICATION NO, MICH-55 effective Ju.oe 18, 1965, 
is a change order to implement CAM' s 247, 251, 269, 
and 340. No change in estimated cost or fix.ed fee. 



MODIFICATION NO. MICH-68 etfeotlw JUlll8 18, 1965,_
le a ohaJJce order to 1mpl•ment CAM'• 169, 832, 833, 
841, 873, 875, 880, 883, 886, 887, aQd 890. No change 
in eeUmated coat or fixed fee. 

MODlnCATlON NO. MICH-57 eff.ecU.ve June 18, l965, 
le a obanp order t.o Implement CA.M's 835, 864, 865, 
866, 871. 879 and 891. No change bl estimated coat 
or tlxedtee. 

.MOmflCATION NO. MICB-58 bas not been received, 

MODIFICATION NO. MICH-59 bas not been received. 

KODD'ICATION NO. MIC� effective June 2S, 1965, 
fa.a� order dlrectfns the oomraotor to incOrpo
ratlB the MBFC desiped tenon line fo,: the S-IC stage 
servo-actuator return line into the S-IC stage. 

CONTRACT NASS-5606 (Fj 

MODIFICATION NO. 15 effective April 14, 1965, 
is a 8Upplemental agreement that: 

a) Incoi-porates, by reference, an addendum to Docu

ment D6-12438 listing FY 1965 requirements;

b) Provide. for the acquisition of additional facllities 
representing a portion aC FY 1965 requirements.

c) IDcreaaes tbe·eettmated coet of the c<ntract;

d) Attaches a revised Appropriation Schedule.

e) Att.achee a reviBed Schedule A:

APPENDIXB 

PROPOSALS SU&MITTED 

Proposals 111.1bmitted to NASA frQIII April 2, 1:JCi:, 
through June 30, 1965 were; 

1) Oo April 5, 1965, in con.eequence <A CbaDp
Order Modification 214, a propoul was llllb
mttted to NASA for provlding four propellant 
measuring system electronic checkout unit& •

2) 

8) 

4) 

5) 

On Aptil 6, 1965, 1n consequence of Change
Order Modification 208, a propoeal WU sub
mitted to NASA for providiag vehicle con(tg
uratlon system eta.ta requJremeaia for MBJ'C
data center (MBFC-STD-417).

On April 9, 1965, in consequence of Cbanp
Order ModWcation 219, a proposal was nb
mittecl to NASA for preparing a contra.ct eod
i&l>m detail epeciflcatioo Part I - Performance
and Design Requirements for the Se.turn V/S-71;
Stage, in accordance with NPC 500-1.

On April 12, 1965, in COOBequence of CbaDge 
Order Modification 223, a proposal wae sub
mitted to NASA (or design and manufacture m
cox now c011tl'ol valves to modulate between
20 and 40 pound.a per second.

0o April >,3, 1965, tn consequence m Change
Order Modification 196, a proposal wu aub
mitted to NASA for pr011iding a .Document Re
quirement LiBt (DRL) that reflect.II data im
poaed by Contract NASS-5608.

t) Attaches a revised Schedule B. 6) Oo April 13, 1966, 1n coneequence of Change
Order Modification 205, a proposal was sub
mitted t.o NASA for prov� an 8-IC atage
criteria document that Incorporates the baaic
technical requirements of Document IN-PII VE
V-62-5.

MODIFICATION NO. 16 a supplemental agreement, 
was received, fully executed, on June 22, 1965. Tb1s 
authorizes the acquisition of additional facilities. 

MODIFICATION NO. 17 effective June. 25, 1965, 
is a supplemental agreement directing the Contract or 7) 
to act:pJlre additional facilities equipment. Executed by 
The Boelng Company oa June 24, 1965, this modifica-
tion la currently undergoing NASA Headquarters review. 

CONTRA CT NASS-2577 8) 

MODIFICATION NO. 34 effective March 29, 1965, 
Le a change order that incorporates the Flnal l:iecurity 
Requlreme{lts Check List (DD Form 254) into the oon-
tr�� 

Oo April 14, 1965, in consequence of Change
Order Modification 230, a propoeal was aub� 
mitted to NASA for m� fluid power due� 
1ng insula.tfon and thrwst vector ocritrol nglne 
outrigger tnterfaces (ChaDge Act1oo Memo 30a). 

On April 19, 1965, in consequence of Change 
Order Modification 226, a proposal was sub
mitted to NASA for modifying the Engine Test
Programmer Tape Reader, Function Qeoeratol', 
Program Panel to add Elecb:onio Pana, hard
ware, etc. (Change Action Memo 8<40).
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9 ) On April 19, 1965, 1n consequence of Change 
Order M.od.Wcation 238, a proposal MB aub
nuUed to tlA8A for revtsJng S-IC-F System 
Checkout Stage - GrOWld Test stages. 

LO) On April 23, 1965, in cotisequeoce of Change' 
Order Modification 195, a proposal was s11_b
mitted to NASA for providing electromagnetic 
compatibilities. 

11) On April 23, 1965, in consequence of Change
Order Modification 228, a proposal was sub
miUed to NASA for the initiation ex dummy heat
alll.eld panels 1n lieu o{ honeycomb panels for 
the S-IC-D and S-JC-F 

lZ) On April 23, 1965, 1n ooosequ.ence of Change 
order Modilicat1011 MICH-17, a proposal was 
submitted to NASA for providing additional 
MJeaiaalppi Tcsa.. Facility (MTF) AcUvatlon 
Support. 

13) On April 26, 1965, in consequence of Change
Order Modification 190, a proposal was sub
mitted to NASA for implementation ol Technical 
Directive I-V-SIC-253 - Replacing AN/DRW-13
command system with the secure command
system.

14) On April 29, 1965, in consequence of Chaage 
order Modification 165, a supplemental pro
poaal-was·submitted to NASA for modifying the
S-IC-S oxidizer nnd fuel tan.ks to simulate Qight

. hardware (Change Action Memo 254).

15) On April 29, 1965, in consequence of Change
Order Modification 184, a proposal was sub
mitted to NASA for the implementation of 
Change Action Memos: 

222 - Install Light Weigbt. LOX Tunnel Bellows
267 - Replace the Range Safety System Controller 
239 R2 - Add a Remote Dig.ital SubmuJtiplexer

Assembly to the Stage PCM 
198 - Modtfy Flak. Curtain to Provide Lifting 

Fixture 

16) On April 29, 1965, 1D oonaequence <i Change
<kder Modific;ation 232, a proposal was allb
mitted to NA SA for providing support during
transportation of MSFC-built et.ages. 

17) On April 29, 1965, in consequence ol Change 
Ckder ModificaUon MICH-16, a proposal "88 
aubmitted to NASA for revised special instruc-

tlona relative to S-IC-1 and S-IC-2 t.hru.at 
atru.cture aasembllee. 

18) On April 30, 1965, in consequence o{ Change
Order Modification 206, a proposal was sub
mitted to NASA for incorporating changes iD 
Document IN-P&VE-V-62-5 relative to liquid
level voltage output and hardware eignal.

19) Oo April 30, 1965, in consequence of Change
order Modification 218, a proposal was sub
mitted to NASA covering the studies required
for increasing the propellant load to 4,741,000
pounds at nom.lnal density. Implementation pro
posal is being processed.

20) On April 30, 1965, in conaequence of Change
Order Modification 233, a proposal was l!Ub
m.Uted to NASA for providing F-1 engine pecu
liar handling equipment for u.ae at Michaud. 

21) On May 6, 1965, in consequence cf Change 
Order Modification 235, a proposal was sub
mitted to NASA fo,: the capability of installing
and removing the base heat shields without dis
rupting other stage systems.

22) On May 6, 1965, ln consequence of Change 
Order Modlflcallon 245, ll proposal was a1tb
mitted to NASA for providing the capability of
optically determ.ining vehicle motion at liftoff. 

23) On May 7, 1966, ln consequence of Change 
Order Modification 246, a proposal was sub
mitted to NASA for providing two skin panels ln 
support of the S-!C aft umbilical tests. 

24) On May 7, 1965, in consequence of Change
Order Modification 1-9, a proposal was submit
ted to NASA for cance.llation of Document 05-
11202 and substitution of Doc11ment MIL-STD-
14.'l, "Specifications and standards, Order of
Precedence for I.he Selection or."

25) On May 7, 1965, in consequence of Change
Order Modification 234, a proposal was sub
mitted to NASA for the design, manufactu.re, 
installation, checkout aod calibration of hydrau
lic l.oad ehnulator into the MAB. 

26) On May 10, 1965, in consequence of Change
Order Modification MICH-24, a proposal was 
submitted to NASA for performing a survey of
hydrogen explosion hazard in the S-IC stage.

27) On May 11, 1965, in c-oneeque11ce of Cbange
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Order Jdodltlcat1011 241, a propoaa.l wu 81lb
mittlld to NASA for reviewing interface coot:rol 
documentation and for prepariug a arose-ref
erence 1ndex in accordance with MSFC-STD-
450. 

28) On May 11, l965, 1n coneequeooe of Change
Order ModUication MICH-10, a propoeal was
aubmJtted to NASA for providing ma.aufactv tng
eogtneeri.ag to JdSFC .Manufacturing Engineer
ing Laboratory.

2� On May 25, 1965, in conaequeoce of Change 
Order ModWcation 234, a au_pplemental pro
poeal was submitted to NASA for the dealgn, 
manufacture aod tnstallaUoa of a mechanical 
automated breadboard (MA� wea1herproof1ng 
provislona ootside Building 4708 at MSFC. 

30) On May 26, 1965, 1n respoue to NASA letter
I-MICH-CB, dated February 16, 1965, a pro
posal wu submitted to NASA for providing
lightweight engine manual actuators.

31) On June 22, 1965, In reeponae to NASA letter 
I-MICH-CB, dated April 15, 1965, a proposal
waa aubmitted to NASA for performing a Cull 
scale iJltertaak test on the Saz intertank unit. 

32) On June 30, 1965, in response to NASA letter
I-MICH-CB, dated March 23, 1965, a proposal

- was submitted to NASA tor developmental test- ·
1ng d critical component.a for lbe alternate
propellant tank pressurization system.

33) On June 30, 1965, ln consequence of Cluulge
Order Modlfication 179, a proposal was sub
mitted to NASA for implementing changes in
Document IN-P&VE-V-62-5 relat.ive to S-IC
stage engine shutdown.

APPENDIX C 

NEGOTIATIONS COMPLETED 

The followt.n& ta a summary or negotiations that were 
completed during the fourth fiscal quarter: 

1) On April 1, the proposal Cor facilities for
Rocketdyne was negotiated for an increase in 
contract value.

2) 

3) 

A-6 

On April 9, M:odificatioo 118, EBW Firing Units,
wae negotiated for a decrease iD contract value.

On April 21, Modillc�tion 139, Revise .Fuel and

4) 

LOX Oraila Val-..a, was negotiated fOl' a de
creue in contract value-. 

� April 26, an additiooal 100,000 direct labor 
bour11 for PART IX A were negotiated I-Or aD 

increase contract vaJ.ue. 

5) On May 17, Modlflcat1C1D 164, GSE Presaure
Control System was negotiated for an increase
in contract value.

6) On May 17, ModJfication 87, Add InBulatioo to
Servo-Actuator, was negotiated for an increase
in cootract value.

7) On May 17, ModWcatiOD 183, CAM'& 261, 2511,
and 272, was negotiated for an increase in con
tract value.

8) 0a May 17, Modification 214, Provide Propel
lant Measuring System, was negotiated for an
increase in oontract value.

9) Cm May 17, Modiflcattoo 223, Revise GOX Flow
Control Valve, was negotiated for an increase 
in c011tract value.

10) On Mlty 17, Modification 205, S-IC Stage Sys
\em Description Docllmeot, was negOU&tod fo,: 
an increase ln contract value.

11) Cm May 17, ModilicaUon 1�6, Preparation c1
DRL's a.ad DRD'a, was negotiated for an in
crease In contract value.

12) On May 17, Modilic:atloo 226, CAM 840, was
negotiated for an increase in contract value.

13) On May 17, Modification 184, Modification of 
Flak Cur&atn, waa negotiated for an lncrease in
contract value.

14) On May 17, Modificatio.n 233, F-1 Engine Pe
culiar Handling Equipment, was negotiated for
an increase in contract val.ue.

15) On May 19, Modilication 1!8, Weight Saving 
CAM's, was negotiated for an increase iD

contract value.

16) On May 26, an additional 200,000 direct labor
hours for PART IX A were negotiated for an
increase 1n contract value.

17} On May 27, the proposal (or teat panel icltertank
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assembly was negotiatea for an increase in con
tr.act value. 

18) On May 21, Modification 199, Thrust Vector
Control System Analysis and Test Program,
was negotiated for an increase in contract value. 

19) On June 8, Modification 103, F-1 Engine Speci
fication Change, was oegotiated for an increase 
in contract value.

20) On June 8, Modification 174, LUT S-IC Pneu
matic Equipment, was negotiated for an in
crease in contract value.

21) On June 8, Modification 189, 'Add Remote Con
trolled Venting Capability to GSE Pressuriza
tion Ducts, was negotiated for an increase in
contract value.

22) On June 8, Modification 190, Replace the AN/
DRW-18 Command System with the Secure Com
mand System, was negotiated for an increase in 
contract value. 

23) On June 8, Modification 206, IDcrease Loading
System Output Voltage and Additional Stage 
Propellant Loading Level Information, was 
negotiated for an increase in contrac t value. 

24) Oil June 8, Modification 228, Deletion of Honey
comb Heatshleld Panela, was negotiated for a 
decrease in contract value.

25) On June 8, Modification 230, Modify Fluid 
Power Ducting In8u.latiou, was negotiated for 
no cost to the contract. 

26) On June 8, Modification 238, S-IC-F Engine 
Weight Simulators, was negotiated for an in
crease to the contract value.

27) On June 8, Modification 245, Optical Targets
on Engine Fairings, was negotiated for no cost 
to the contract. 

28) On June 8, 'Modification 1-9, Deletion of Docu
ment D5-11202, "Specifications and Deviations
for the Saturn S-IC Systems," was negotiated 
for no cost to the contract.

29) On June 8, Modification 1-10, support to ME
Lab - MSFC, was negotiated for an increase
in contract value.

30) On June 8, Modification 246, Provide Skin
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Panels to Accommodate S-IC Aft Umbilical 
Tests, was negotiated for an increaae in con
tract value. 

31) On June 11, an additiooal 200,000 direct labor
hours for PART IX A were negotiated for an
increase in contract value.

32) On June 18, the proposal for internal access
equipment (vertical position) for use at MILA,
was negotiated for an increase in contract value.

33) On June 18, Modification 165, Modify the S-IC-S 
Oxidizer and Fuel Tanke to Simulate Flight 
Hardware, was negotiated for an increase in 
contract value.

34) On June 18, Modification M.ICH-24, Hydrogen

Explosion Hazard in S-IC Stage, was negotiated 
for an increase in contract value.

APPENDIX D 

DOCUMENTATION SUBMITTED 

The following documentation was submitted to NASA 
during the last quarte_r of FY 1965. 

DOCUMENTS 

CONTRACT NAS8-6508 

Accounting Technical Manual, Launch Systems Branch 
Revisions for D5-l',001, DS-10001-1, -2 and -3 

Eddy Current - mtrasonic SUrface Inspection Techni
que Development, Boeing Document D5-12937 

Data Program Requirements - S-IC Structural Static 
Load Test, D5-11446 

Design Analysis for S-IC-1 Malfunction Detection Sys
tem, D5-12789 (Technical Directive No. 171) 

Design Criteria for the Rocketdyne Area, D5-12839 

Materials and Process Specification Selection and 
Control Plan - Saturn S-IC, D5-12993 

Phase I Study - Launch Vehicle - Minuteman strapon 
Boosters for Saturn V Vehicle, 05-11424-1, Rev. B 

Program Assessment PERT Report, Saturn V - S-IC, 
D5:-12749-21, -22, -23, -'24, -25, and -26 

Program Equipment Requirements - S-IC Struo1ural 



Static Load Test Program Plan, 05-11438-1 

Propellant D1.1ct Support Bracket Test Outboard, 
D5-64.08-40 

Qualification Test Procedures, 05-10065, 05-12996 

Quality Control Manual, D2-4800, Revisions 18, 19, 
20, 21, and 22 

Quality Program Plan, D5-11005, Revision F 

Quality Technical Instruction, D5-11997, RevisJons 
G and H 

Quarterly Management Report, DS-12490-15 

Reliability Program Plan, 05-11013 

Requil'ed Engineering Release Documentation, 
D5-11979, Revision D 

Special Inspection Procedures, D5-11982, Revisions 
0 and P 

Structural Test 0-27 - Technical Summary Report, 
TS-6408-20 

Techrucal Progress Rei,ort, Quarterly, For: Pericxl 
from January 1 through April 1, 1965, 05-11994-8 

Qualification Status L!St, 05-127 41, Revision 1 

Test Report, .l.nertial Louds Test, D-20, Sat.uru v,

S-IC, TS-6408-12

Transportation Measurements 1�rogram Test Report
ing, S-lC-T Move of Mtlrch 1, J 965, TS-6531'>-011 
(Mocilficalion 232) 

Wdght Status Report, Monthly, D5-11696-27, -28 
aruJ -29 

CON11tAC.:T NAS8-5(i06 { F) 

Equipment Requirements, Contract NASS-5608 (r'), 
05-12374, Revisions y and z

General Purpose Facilities Equipment Rcqu.irements, 
Document 05-1237 4-6 

Genera l Purpose Facilities Equipment Requirements 
for FY 1965 Funding, D5-12438, Revislon B 

REPORTS 

CONTRACT NASS-5608 

Actual Direct Labor Dal.a., Report for March and 
May, 1965 

, 

Analog Computer Study, BA0023 - Power Transfer 
Switch Sab.irn S-IC Contract 

Calibration/Certification System Advanced Due and 
Overdue Reports for: March 25, April 1, April 8, 
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May 27, June 3, June 10, J,me 17, and June 24, 1965 

Calibration/Certwcatlon System Inventory Report for: 
March 25, April 29 and June 24, 1965 

Calibration/Certification System Monthly Output 
Performance and Monthly Equipment Accountability 
Report for: March 25, and April 29, 1965 

Calibration/Cert!flcatioo System Monthly &immary 
Report for: March 25, April 29, May 27, an.cl June 24, 
1965 

Calibration/Certification Failure and Rejection Data 
Reports for· March 29, April 5, May 5, May 19, and 
J,.me 3, 1965 

Cancelled Drawings Report. for: March and April, 
1965 

Construction of Facilities Status Report for March 
and M,ly, 1965 

Crnss Reference Index of Interface Control Drawings 

C-5 Stage Parts Critical Schedule Report for:
March 31, April 7, April 14, April 21, April 28,
May 5, May 19, May 26, and June 2, 1965

Oevelopml'nt Test Report, SD-2 Motor Test Report; 
S-IC Retrorockets

Direct Overtime Expended During February, March, 
April and May, 1965 

Document Requirements Lists, Document Roquire
meot Descriptions and Document Survey Data Sheets 
(Modification l 96) 

End-Item Test Plan [or R-Test Equipment (Modifi

cation 106) 

Flash Reports far Un.planned Test Failure 
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Test Procedures 

End-Item Test Plan, b'tage S-IC-D (ModU.icalion 88) 

F1nanc1al Management Report for First Quarter 
CY 1965 and for th� MonlJ- of May, 1965 

Fundlng by Part.a or Contract NASB-6608 ant.I Saturn V 
(Ellicept C or F) Report for March, AprU iUlll May, 
1965 

Listing of Discrepancies between the lCD's and As
sociated Enginet:rlng Cluss ] Oocu_mertstlon 

Manpowc1r and Pay H.ntcs lur May, 11161:, 

MSE; GSE Scbedult3s for: March. 15, March 29, 
April 12, Aprll 22, April 26, April 26, May 10, 
May 19, May 24, and June 4, 1965 

Photographic Requirements on tiawrn l:i-lt: Progress, 
Monthly roe: March, 191;:;; April, 196:., May, l9li5 

OS-12601-l 

Propellant Requirements, Forecast cl (NASA Form 
1057 - Three Year Forec11Sq JJly l, 1966 throug h 
Jwy 1. 1oois 

Progress Report, Monthly for: March, 1965; May, 
1�65. (ModiiicaUons 99 and 220) 

Q.uill!icalion Test Reports

Qua.llty Program Quarterly AJdJt Report for Ja..n.u.ary 
thro�b March, 1965 

Quallty Status Report, Mont.hly for March aod April 

CONntACT NASb-6608 (F) 

Schedule "A" and "B'' Facilities Listings for the First 

Quarter, 1966 

FnciUtfos Design Drawings 
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