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FOREWORD 

The Annual Progress Report has been prepared by 
The Boeing Company to fulfill the requirements of 
IN-I-V-S-IC-65- 10 and IN-I-V-S-IC-66-10, "S-IC 
Program Deliverable Data," Line Item 4, Document 
Requirement Description MA-509B of Contract 
NAS8-5608. 

This document reports progress made by The Boeing 
Company on the Saturn S-IC program for F Y  1967 
(July 1, 1966, through June 29, 1967) pertaining to 
Schedules I and I .  of the contract. 

Progress i s  reported by contract part in accordance 
with NASA/MSFC instructions. Activities that en- 
compass more than one contract part a re  reported 
under that part considered to have the major role. 

This report includes the following subjects: 
Project Management 
Contract End Items and Services 
Facilities Planning and Activation 
Logis tics 
Stage System Studies 
Launch Operations 
Advanced Studies 
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National Aeronautics and Space Administration 
George C. Marshall Space Flight Center 

During the fiscal year of 1967, the Saturn V/S-IC effort was directed 
toward continuing, expanding, and improving the high standards that 
were established early in the program. Through the combined effort of 
a l l  personnel, major production objectives and test  schedules were 
successfully met. 

Highlighting this period's activity is the extension of the S-IC contract. 
On February 3, 1967, NASA and The Boeing Company signed contract 
modifications for  five additional boosters. As a result of this action, 
Boeing is now under contract to fabricate and assemble 15 S-IC stages. 
Negotiations a r e  also underway for  stages 16 through 25. The Boeing 16 
through 25 proposal has been finalized and the package submitted to NASA 
June 30, 1967. 

Stage activity has been extremely gratifying. The two Marshall Space 
Flight Center assembled flight stages, the S-IC-1 and S-IC-2, were 
shipped to Kennedy Space Flight Center and arrived August 26, 1966, and 
February 13, 1967, respectively. The S-IC-3, the f i r s t  Michoud assem- 
bled flight stage, was shipped to the Marshall Space Flight Center and 
was installed in the tes t  stand October 3 ,  1966. On November 15, 1966, 
the stage was successfully static fired for the contractually specified 
duration. The stage was returned to Michoud November 27, 1966, fo r  
refurbishment and post-static checkout. The S-IC-3 now remains in 
storage a t  Michoud after being accepted b'y NASA March 15, 1967. 

Of significant importance to the S-IC program is the checkout and activa- 
tion of the Mississippi Test Facility static test stand. On March 3 and 
March 17, 1967, the S-IC-T was successfully static fired in the Mississip- 
pi Test Facility stand. The stage, ground support equipment, and facility 
systems performed satisfactorily, thus verifying the~facility for  use  in  
tests of flight stages. The S-IC-T was removed from the stand and on 
April 5, 1967, the S-IC-4 was successfully static fired f o r  a 125-second 
duration. NASA's analysis of the results of the static firing showed it to 
be an apparent success. 

With the two flight stages on dock a t  Kennedy Space Center and the ex- 
tension of the Boeing S-IC contract, a l l  members of the Saturn V/S-IC 
project can look forward to the coming year a s  one of continuing challenges 
and historical accomplishments. 

F. L. Coenen 
S-IC Program Executive 
Launch Systems Branch 

vii 



PROJECT MANAGEMENT 



SUMMARY 
Thc most significant Project Management event dur- 
ing F Y  1967 was the execution of Schedule IA,  Con- 
tract NAS8-5608. Under this contract, Boeing is  
authorized to fabricate, assemble, and test 5 more 
S-IC stages (S-IC-11 through S-IC-15). 

A firm proposal for long laad item support for atngea 
S-IC-16 and S-IC-17 was submitted on April 7, 1967; 
and a firm proposal for assembly and test of 10 stages 
(S-IC-16 through S-IC-25) was submitted at the end 
of June. 

CONTRACT MANAGEMENT 

CONTRACT NAS8-2577 

As reported in the Annual Progress Report for 
F Y  1966, the Contract Closeout Record, listing evi- 
dence of compliance with all contract tasks, was sub- 
mitted to the contracting officer on November 17, 
1965. A fully executed supplemental agreement, de- 
leting the requirements for provisional overhead 
rates, was received on December 13, 1966. 

CONTRACT NAS8-5606 (F) 

This contract covers special facilities equipment for 
the Saturn S-IC program. The requirements for such 
equipment a r e  established by program needs and sub- 
mitted to the government as  a fiscal year plan of 
forecasted requirements. The forecast is negotiated, 
the necessary level of funding is placed on contract, 
and ,the approved list of equipment to be acquired is  
listed in Schedule C of the contract. This equip- 
ment is segregated into two categories: 1) contrac- 
tor acquired equipment, which is listed in Schedule A 
of the contract and 2) government furnished equip- 
ment, listed in Schedule B. Following acquisition of 
the equipment identified in Schedule C , it is added to 
Schedule A or Schedule B. Schedule C is updated on 
an annual basis to delete that equipment acquired 
during the previous year. 

During FY 1967, funding was increased by $1,895,195 
to a total current contract value of $27,093,540. The 
forecast of equipment requirements for FY 1968, 
with a proposed value in excess of $3,000,000, has 
been submitted to the government for review and is 
in negotiation as of June 29, 1967. The total ex- 
pected value of the contract, including contractor 
acquired equipment for contract Schedules I and I-A 
and government furnished equipment for contract 

Schedule I-A , i s  set  forth in Article M, Schedule 
I-A of Contract NAS8-5608 (CPIF) in the amount of 
$37,540,633. 

CONTRACT NAS8-5608 

Schedule I-A to Contract NAS8-5608, which calls 
for the fabrication, assembly, and test of five S-I6 
atsiqeer, 5-IC-ll through B-M-16, a t  a target east 
of $112 million and a target fee of $8,137,500, was 
approved by NASA headquarters on February 1, 1967, 
and received by Boeing on February 17, 1967. This 
contract embodies an incentive structure which dif- 
fers  substantially from that of Schedule I. It includes 
a flight performance incentive which provides sub- 
stantial penalties in the event of flight failure, a 
schedule incentive provision calling for penalty only 
in the event of late delivery, and a cost incentive 
provision wherein Boeing shares in any under- 
run on the basis of 35 percent, and in any overrun 
on the basis of 20 percent, to a minimum fee of 1.45 
percent of target cost and a maximum fee of 14.53 
percent of target cost. 

During this reporting period, the following schedule 
and performance incentive milestones were accom- 
plished under Schedule I of the contract: 

September 22, 1966 Post-manufacturing static 
firing readiness test 
completion of S-IC-3 

November 15, 1966 Acceptance static firing 
of S-IC-3 

December 5, 1966 Post-manufacturing static 
firing readiness test 
completion of S-IC-4 

March 7, 1967 Post-manufacturing static 
firing readiness test 
completion of S-IC-5 

March 15, 1967 End item delivery of the 
S-IC-3 

May 16, 1967 Acceptance static firing 
of S-IC-4 

A total of 3,452.6 out of a possible 4,678.4 incentive 
points were earned. 

The late availability of the position I of the govern- 
ment furnished S-IC test stand a t  Mississippi Test 
Facility (MTF) forced Boeing to increase its efforts 
to minimize the delivery schedule impact. These 



efforts included further tasks under Contracts NAS8- 
17218 and NASEI-19528 (described beloxv) and addi- 
tional Wsks assigned to Boeing under Schedule I. 
During this period it was agreed that acceptance 
static firing requirements would be changed from 
two firings per stage to one. As a result, Sup- 
plemental Agreement hIICH-491 was reached May 15, 
1967. This niotlification recognized additional costs 
incurred by Boeing, a 55-day extension of the S-IC-4 
delivery date, and n seven-day advance In the incen- 
tive acceptance dates for the S-IC-6 through S-IC-10. 

Bocing's activation task a t  MTF has been completed. 
A Certificate of Completion (COC) bas not yet been 
supplied b j  the contracting officer. 

Following conversion to the CPIF contract, Supple- 
mental Agreement MICH-210 was made on Septem- 
ber  19, 1966. By this action Boeing assumed design 
responsibility for additional hardware. 

Contract changes have been received for storage of 
the S-IC-F and S-IC-D stages and for the evaluation 
of the S-IC-D for subsequent use. While stored a t  
Michoud, the S-IC-F stage is undergoing inspection 
for  evaluation and supply of additional reliability in- 
formation on stage hardware. 

Approximately 210 Budget Change Proposals were 
submitted to the customer for approval during the re- 
porting period. The majority of these proposals 
were approved by the customer with the disapproval 
rate being less than five percent. 

A supplemental agreement was executed on March 9, 
1967, to cover the manufacturing and installation ef- 
fort associated with in-scope changes to the Par t  I 
CEI Specification for the S-IC-1 and S-IC-2 stages 
through launch, provided both stages a r e  launched 
within CY 1967. 

Major revisions to Documents IN-I-V-S-IC-65-7, 
"Saturn S-IC Minimum Configuration Management 
Requirements Plan" and IN-I-V-S-IC-65-8, "Saturn 
V/S-IC Engineering Change Proposal Requirements", 
were negotiated during the reporting period. These 
revisions incorporate provisions for Part  11 CEI 
Specification change control but retain flexibility for 
changes . 
Contract direction was received March 31, 1967, to 
s tore the S-IC-3 flight vehicle until August 23, and 
to incorporate as  many of the retrofit changes which 
were originally scheduled for incorporation a t  the 
Kennedy Space Center (KSC) . 

1 FOLLOW-ON 

1 

I 
In reeponse to NASA RFP I-MICH-CB-67-80, dated 
March 7, 1967, Boehg submitted a firm proposal for 
long lead support for S-IC stages S-IC-16 and S-IC-17 
on April 7, 1967. Negotiation of this proposal was 
concluded on May 12, 1967; on May 25, Boeing exe- 
cuted the resulting Contract NAS8-19544. As of 

: June 29, 1967, Boeing had not received a fully ex- 

i ecuted contract, 

In response to NASA RFP I-MICH-CB-67-83, dated 
April 4, 1967, a firm proposal for assembly and test 
of ten flight stages (S-IC-16 thru S-IC-25) was sub- 
mitted at the end of June. At NASA's request, this 
proposal will price two separate methods of procure- 
ment, i, e., a full ten-stage buy and a two-stage buy 
with an option for eight additional stages. The target 
date for a fully executed contract is December 31, 
1967. 

CONTRACT NAS8-17218 

On April 15, 1966, Contract NAS8-17218 was nego- 
tiated. This CPFF contract covers support of the 
activation of MTF and is segregated into two cate- 
gories: 1) Michoud support, which was completed on 
March 31, 1967, and 2) On-site activation support, 
which was completed on February 19, 1967. The 
contract is presently being closed out. 

CONTRACT NAS8-19528 

Contract NAS8-19528 was entered into on December 
9, 1966. This CPFF contract covers equipment in- 
terface modifications a t  MTF and additions to the 
MTF S-IC test complex and was completed on April 
15, 1967. Closeout of this contract is presently 
being accomplished. 

I CONTRACT NAS10-4141 

Notice of award of the fixed-price Contract 
NAS10-4141 was received by Boeing on September 
15, 1966. It covers procurement, manufacture, 
assembly, inspection, test, and delivery of 59 items 
of ground support equipment to be used at KSC in 
support of the Saturn V launch vehicle. The period 
of performance was from September 15, 1966, 
through April 7, 1967. It is anticipated that final 
billing under this contract will be made by July 31, 
1967. 

CONTRACTING ACTIVITY FY 1967 

Contract modifications received July 1, 1966, through 



June 29, 1967, a re  indicated in Appendix A. 

Proposals submitted to NASA from July 1, 1966, 
through June 29, 1967, a r e  indicated in Appendix B, 

Negotiations completed during the period of July 1, 
1966, through June 29, 1967, a r e  indicated in 
Appendix C. 

Deliverable data submitted t6 NASA during the period 
July 1, 1966, through June 29, 1967, a r e  indicated 
in Appendix D. 

PROGRAM PLANS, SCHEDULES, 
AND REPORTS 

PROGRAM SCHEDULES 

Document D5-11040-4, "Launch Systems Branch 
S-IC Project Schedules," provided the contractor 
with internal guidelines for stage assembly and test- 
ing, and GSE activation and utilization. Six revi- 
sions, which provided current schedule direction, 
were made to this document during the reporting 
period. Publication of D5-11040-4 has been discon- 
tinued because timely internal working schedule in- 
formation could not be dispersed a s  rapidly a s  neces- 
sary. Real-time internal working schedule data is  
now published in the form of Program Letters. 
These letters a r e  issued by the S-IC Program Exe- 
cutive Office to establish program parameters. 

Document 05- 12535, "S-IC Reporting Milestones, 
identified and scheduled the S-IC Program Milestones 
to be used by the contractor in reporting the progress 
of Contract NAS8-5608, Schedules I and IA, to NASA/ 
MSFC. The milestones set forth in this document 
were established through mutual agreement between 
the contractor and NASA/MSFC for the purpose of 
establishing a common reporting baseline by which 
program progress could be measured. Revision "J" 
to D5-12535, released on August 2, 1966, incorpor- 
ated a proposed contract schedule for Stages S-IC-11 
through S-IC-15. Revision "K", released September 
7 ,  1966: 1) se t  forth the requirement for joint con- 
tractor-NASA/MSFC coordination and a p  p r ov a1 
prior to release of document revisions; 2) deleted 
completed milestones and outlined current PERT 
event numbers; and 3) revised logistic program re- 
porting milestones to reflect current planning. Re- 
vision "L" , is presently being prepared for NASA 
approval. This revision, which will be completed 
in the first  quarter of FY 1968, will add Schedule 

XA contractual reporting milestones to D5-12535 
and will implement certain changes to the report- 
ing format and frequency. 

Document D5- 13595, "S-IC! Turn-Around Equipment 
Schedules, served a s  an instrument of agreement 
between NASA/MSFC and Boeing on the requirement. 
for and utilization of turn-around equipment at the 
Michoud Aalsembly Facility, Mississippi Teat Faafli- 
ty, Marshall Space Flight Center, and Kennedy Space 
Center, Turn-around equipment is defined as  those 
major items of equipment, regardless of complexity, 
that a re  reused in the assembly, handling, testing, 
and transporting of S-IC stages. Revision "A" to 
D5-13595, released on July 25, 1966: 1) included 
changes in the transporter utilization due to addition- 
a l  requirements with the S-IC-F; and 2) revised the 
transportation summary to reflect the use of Shuttle 
Barge #2 to support the S-IC-3. Revision "B", re- 
leased on December 15, 1966, was a complete revi- 
sion to reflect the project planning that was current 
a t  that time. 

Document D5- 12226, "S-IC Stage Reorder Leadtime 
Requirements, outlined the schedule flowtime re- 
quirements necessary to support follow-on stage pro- 
duction (standard leadtime requirements for any 
block of stages). Revision "Av to D5-12226, re- 
leased June 22, 1966, incorporated leadtime infor- 
mation which was not previously available. Revision 
"Bfl, released August 18, 1966, depicted a Reorder 
Baseline Schedule Chart outlining S-IC stage reorder 
leadtime requirements based upon idealistic planning 
factors such a s  the ready availability of raw materi- 
als and machine tool capacity to support fabrication 
efforts. Revision released March 21, 1967, 
completely revised the document in order to reflect 
current long lead item flowtime requirements and 
resultant S-IC reorder leadtime requirements. Due 
to the rapidly changing program variables associa- 
ted with follow-on procurement and production, 
D5-12226 no longer will be maintained. All future 
leadtime data will be developed on a case by case 
basis. 

PROJECT PLAN 

Document D5-11960, 'IS-IC Stage Project Manage- 
ment Plan, presents a summary view of the organi- 
zation, planning, and methods used by the Boeing 
Launch Systems Branch to provide the most effective 
means of completing the S-IC project within the 
schedule and cost goals established by Contract 
MAS8-5608, Schedule I. 



The contractually required semi-annual updating of 
D5-11960 was completed with the re lease  of Revision 
"Cu on Scptcmhcr 30, 1966. Itcvision "DM, also a 
semi-a~mu:~l ul)clnto, Is bcing ~) reparcd  for final 
distribution :it the end of the reporting period. 
This  revision \\.ill expand the scope of the project 
plan to incluclc the aclditional production of sLTges 
S-IC-11 throuxh S-IC-15, authorized by Contract 
NrIS8-5G08, St hetlule Ir\. 

P R O G R A M  ASSESSMENT A N D  PERT S Y S T E M  

The Saturn V/S-IC L ~ u n c h  Systems Branch Program 
Assessment  Rcport, issued bi-weekly, presents 
milestone status n~casured  against the currently 
approved plan. Critical path analysis and schedule 
outlook trend char ts  comprise the major portion of 
the report. Pacing i tems a r e  identified by the PERT 
system. Reports D5-12749-52 through -73 were is- 
sued during FY 1967. 

During the past year ,  the system for  controlling and 
reporting change management action has been suc- 

Figure 1-1 Program Control Center 

cessfully functioning within the S-IC PERT system. 
The PERT system now covers Schedule I and IA. 

M A N A G E M E N T  C O N T R O L  CENTERS 

The Boeing Program Control Center (PCC) , located 
a t  the Michoud Assembly Facility, is designed to aid 
the management decision-maldng process by provid- 
ing current visibility on all  aspects of the S-IC pro- 
gram. See Fibwre 1-1. During F Y  1967, the PCC 
underwent a variety of modifications designed to 
place increased emphasis on technical data, sched- 
ule visibility, improved display techniques, and 
detailed technical problem analysis. 

The Boeing Management Information Center was es- 
tablished a t  Michoud during the past year. Its pur- 
pose is to aid Boeing/~ichoud management in the 
identification, evaluation, and analysis of organiza- 
tional and resource utilization problems. Detailed 
information aids management decisions relative to 
the organizational structure and manpower required 
to accomplish the S-IC program in an efficient and 
effective manner. 



MANAGEMENT REVIEWS 

A revision of customer requircmcnts has rcduccd the 
numbcr of S-IC quarterly rcvie~vs from four per year 
to thrcc. Further, a s  the S-IC program cvolvcs 
from design and dcvclopment to production and de- 
livery, and, a s  launch datcs approach, the customer 
has recjuestcd that thc rcviews bc hcld not only a t  
hlichoud, but also at ICSC, XISFC, and RITF. The 
17th S-IC 1 echnical Progress and I'rogram Iteview 
was hcld a t  the Kennedy Space Center. 

The three F Y  1967 S-IC management reviews covered 
Bocingls progrcss and performance on Contract 
NASS-5608, Schcdulc I, with NASA, Rocketdyne, and 
Boeing represented. Thc 15th S--1C Technical Pro- 
gress  and Program Review was conducted a t  Michoud 
on July 27, 1966, and reviewed the status of S-IC 
stages and related activities including the Michoud 
Test Data Center and specific S-IC technical pro- 
blems involving qualification testing and structural 
testing. 

The 16th Technical Progress and Program Review 
was held a t  Michoud on November 15, 1966, and con- 
centrated on design assurance, production and test 
assurance, and evaluation of S-IC stages. Technical 
problem reviews covered the qualification test pro- 
gram, interface control documentation status and 
CEI specifications vs. design drawings. 

The 17th Technical Progress and Program Review, 
held a t  KSC on hfaych 16, 1967, concentrated on a 
critical evaluation of the S-IC-1 stage; including con- 
figuration status, test programs, product perfor- 
mance assurance, and a detailed review of technical 
problems and their proposed solutions. Also dis- 
cussed was a brief summary of the status of S-IC-2 
through S-IC-15 stages. 

CONFIGURATION MANAGEMENT 
During FY 1967, configuration management activities 
were highlighted by the following actions : 

a) To comply with the intent of NPC-500-1, Boeing 
and NASA updated and revised IN-I-V-S-IC-65-8 
to cover the Class II type changes affecting Part  
11 CEI Specification for  stages S-IC-1 through 
S-IC-10; 

b) The requirement to implement a retrofit proce- 
dure to support changes to delivered CEI1s was 
undertaken and completed in time to support the 
S-IC-1 stage delivery to KSC; 

c) Stages S-IC- 11 through -15 were placed on con- 
tract resulting in the issuance of IN-I-V-S-IC-66-7 
and 66-8 on September 15, 1966, to cover the 
change procedures and configuration control for 
these stages; and 

d) As directed by MICH-448, The Boeing Company 
incorporated certain retrofit changes into the 
S-IC-3 stage during storage at Michoud. As a 
result, these changes were recommitted to in- 
stall a t  Michoud prior to delivery of the stage to 
KSC. 

Major configuration management activities and mile- 
stones which were accomplished during the fiscal 
year are: 

REVISIONS TO IN-I-V-S-IC-65-8 

The Part  II CEI Specification was placed on contract 
resulting in one major revision to IN-I-V-S-IC-65-8, 
This revision provided for utilization of the Miscellan- 
eous Engineering Change Proposal (MECP) to trans- 
mit to the procuring agency all Class II type PRR1s 
affecting the PART 11 CEI Specification. 

REVISIONS TO IN-I-V-S-IC-65-7 

The modification instructions used with each retrofit 
kit were revised to include the estimated total man- 
hours required to install all the retrofit kits of that 
change against any one CEI for stages and any one 
total GSE effectivity, i.e., LUT 1, etc. The Incor- 
poration Notice Card (INC) section was revised to re- 
quire the technician installing the retrofit kit to enter 
the estimated time he required to install the change. 

IMPLEMENTATION OF IN-I-V-S-IC-66-7AND 66-8 

These procedures were implemented prior to the ac- 
tual receipt of the contract for stages S-IC-11 through 
S-IC- 15 to provide timely configuration management 
for  these stages. Stages S-IC-11 through S-IC-15 are 
covered by a single CEI Specification but a re  singu- 
larly identified by their CEI number. No problems 
were encountered in implementing these procedures 
but certain revisions will be required prior to im- 
plementation of retrofit procedures which may be 
similar to those accomplished in IN-I-V-S-IC-65-7. 

IMPLEMENTATION OF RETROFIT KIT PROCEDURES 

The retrofit kit procedures are defined in IN-I-V- 
S-IC-65-7 and 65-8 for stages up to and including 



S-IC-10 ,as wcll as  the associated deliverable GSE. 
These procedures a r e  explicitly defined for imple- 
mcnt?tion Rrnnch-wise by D5-12980-1, "S-IC Chango 
Processing Systcn~ Manual". The Accounting and 
Statistical recortls a r e  defined in D5-129YO-3, "S-IC 
Configuration and Change Accounting System". The 
reports clcfined in D5-12980-3 a r e  contractual and 
a r e  identified a s  CM-501, "S-IC Configuration Report" 
and CXI-502, "S-IC ECP Status Report." These re- 
ports cover tho entire cotlriguration lnanxgetnunt 
field from the inception of the ECP to the final in- 
stallation of retrofit by the agency responsible for 
installation. Every effort is  made a t  the time of 
commitment to minimize the impact of these changes 
on KSC-BATC in order to protect the scheduled roll- 
out dates of these vehicles. No serious problems 
were encountered in implementing these procedures. 
To insure the acceptability of retrofit kit dates to 
BATC, a BATC configuration management represen- 
tative is  always present a t  the S-IC Change Board to 
coordinate the commitments a t  BATC. 

STATUS OF FACI 

The Firs t  Article Configuration Inspection (FACI) 
was accomplished February 22, 1967, on S-IC-3 per 
the requirements set forth in IN-I-V-S-IC-65-7. 
(See page 58.) 

Since the implementation of the retrofit procedures, 
the following numbers of retrofit kits have been in- 
stalled a t  KSC, MSFC, and MAF (as of June 29,1967): 

2 9 - Changes have been installed on S-IC -1 

19 - Changes have been installed on LUT 1 

6 - Changes have been installed on S-IC -2 

9 - Changes have been installed on LUT 2 

10 - Changes have been installed on S-IC-3 

EQUIPMENT MANAGEMENT 

During FY 1966, the Equipment Management Organi- 
zation (EMO) was consolidated and realigned. This 
realignment resulted in the following detailed studies 
and audits being performed on EM0 functions and re- 
sponsibilities: 

a) A review of NAS8-5608, GFP, GFP stores, and 
GFP status documentation was conducted. To re- 
solve deficiencies that the audit revealed, the 
following corrective action was taken. EM0 
made a complete review of Document D5-11044-1, 

Government Furnished Property and Services, " 
and this document was updated and revisions re- 
leased May 9, 1967; 

b) To insure close coordination between EM0 and 
Production Control Area (PCA) stores 532, form 
1910-M-20, "GFP Parts Ilequest," was initiated. 
This form is utilized in the control of rejected, re- 
placed, and relocated government equipment; and 

c) To eliminate contradiction between D5-11044-1 
and IN-I-V-S-IC-66-1 "NASA GFP Document," a 
review was made by the Equipment Control Board. 
A decision was made to cancel D6-11044-1 and 
make IN-I-V-S-IC-66-1 an all-inclusive GFP 
document. The contract document will contain 
all firm, preliminary, and loan (NAS8-5608) 
government equipment and will be sectionalized 
and color-coded so that categories of equipment 
can easily be identified. 

To insure inclusion of pertinent information, re- 
view pages will be released a s  status changes. 
The release of the all-inclusive GFP document 
is anticipated in early July of 1967. 

A review of Document D5-12888, "Master Equipment 
List, l1 and its associated documents was conducted. 
The purpose of this study was to determine document 
need, use, and distribution requirements. As a re- 
sult of this study, the publication of the Master Equip- 
ment List and Addition, Deletion, and Revision (ADR) 
report was reduced to monthly; and distribution was 
reduced by 20 percent. 

The Make o r  Buy committee released three plans dur- 
ing FY 1966. Document D5-13627, the Make o r  Buy 
Plan for stages S-IC-11 through S-IC-15 was re- 
leased by the Make o r  Buy committee June 6, 1966. 
NASA concurrence with this plan was obtained on 
September 23, 1966. 

COST IMPROVEMENT 
Emphasis was placed on cost effectiveness by all lev- 
e l s  of management during this reporting period. Each 
major organization employed part or full time cost 
improvement coordinators a s  required. During the 
first half of this period, a total savings of $20,580,000 
was logged; this represented 552 cost improvement 
reports. For the second half, a total of $11,849,000 
has been.saved and recorded on 490 reports. 

ZERO DEFECTS PROGRAM 
A change of emphasis from group to individual recog- 
nition was made during this reporting period. Each 
organization was directed to implement a zero de- 
fects program tailored to fit  the individual charac- 
teristics of that organization. This was accomplished 



throughout Michoud. Awards in the form of lapel 
pins, pen and pencil sets,  and slide rules have been 
uscd with very satisfactory results. The objectives 
a r c  to create a zcro defects attitude and to reduce 
costs by giving recognition to those employees who 
have performed in an outstanding manner. 

INDUSTRIAL MANAGEMENT 
HEALTH A N D  SAFETY 

EXECUTIVE SAFETY COUNCIL 

The S-IC Executive Safety Council continued to coor- 
dinate safety management efforts and provide uni- 
form guidance of safety programs at Michoud and 
MTF. Significant accomplishments during the fiscal 
year included: 

a) Perfecting of the concept of a test conductor be- 
ing responsible for all safety aspects of a test 
operation; 

b) Improvement of the "flash1' accident reporting 
system by extending i t  to all locations and cover- 
ing hardware damage accidents a s  well a s  per- 
sonnel injuries; 

c) A survey of all material handling operations to 
identify critical operations and require certain 
inspection, proof load and safety monitoring 
functions ; 

d) An evaluation of emergency procedures for facili- 
ty utility outages of all types; 

e) Participation in a systems safety survey cover- 
ing manufacturing and test functions and criticdl 
S-IC stage components; and 

f )  Initiation of a pilot program to improve hard- 
ware and property damage reporting systems so 
that a more extensive damage prevention pro- 
gram can be instituted. 

MICHOUD SAFETY COUNCIL 

The Michoud Safety Council coordinated the operat- 
ing details of the safety programs for the manufac- 
turing, test, and support organizations a t  the Michoud 
Assembly Facility. The active participation of all 
line organizations, during a period when manufactur- 
ing and test activities were a t  their highest level 
since the program began, has kept accidents at a 
minimum. 

The Michoud Safety Council approved changes in the 
1967 Monthly Safety Contest rules to increase em- 
phasis on personal injury and safety training. Much 
interest and competition has developed in the contest. 
The council is supporting a training program for 
safety monitors and supervisors. The four-hour 
course, given on the average of once each month, 
has been well received. 

LINE CONTROL SAFETY PRQORAM SUPPORT 

Health and Safety began an extensive safety training 
program known a s  the Line Control Program. A 
safety monitor/supervisor training course was im- 
plemented. The safety advisor concentrated efforts 
on safety crew meetings and assisted the supervisors 
in establishing frequent sessions with their crews. 
Future exposure to training plans calls for a series of 
safety instructions for all types of industrial hazards 
a s  well a s  company policy and command media. 

The Supervisor's Safety Guide is being revised to in- 
clude additional information such a s  that found in 
"Saturn Safety Data Sheetstf that should be readily 
available to the first  line supervisor. Over all, the 
Line Control Program is functioning well. Check- 
lists are  being completed, area inspections a r e  being 
made by supervision, crew meetings a re  held fre- 
quently, and the councils a re  active. 

SAFETY ENGINEERING 

The in-depth safety audit program originated in 
FY 66 has continued into FY 67 and has proven to be 
an excellent means of providing and improving sup- 
port to the shop safety organizations. The present 
schedule of one audit per month will be changed to 
two audits per month during FY 68 to further improve 
support to the shop safety organizations. 

Additional emphasis has been placed on broader appli- 
cation and use of safety engineering data developed in 
accident and property damage investigations. Formal 
loss prevention programs include: handling fixture 
maintenance and control; in-plant mobile equipment 
inspection, maintenance, and operator certification; 
employee safety instruction and applicable certifica- 
tion training; and manufacturing or  test procedure 
preparation and review. 

Safety engineering hazard analysis and design reviews 
have been maintained for changes in manufacturing 
processes, machine tool acquisitions, and facility 
modifications. Newly acquired heavy machine tools 
requiring special attention in the design and provision 
of safeguards were the Y-ring boring mill, skin mill, 
and numerical control mill. 



SAFETY ADhlMISTRATION 

There were 1,625 reported injuries in FY 1967 com- 
pared to 2,384 roportod injuries in 1966. Health and 
Safety processed 127 workmen's compensation claims 
in FY 1967, 10 of which were disabling injuries. This 
compares to 150 workmen's compensation claims pro- 
cessed in FY 196G, six of which were disabling in- 
juries. The monthly rates of injuries per million 
man-hours worked are  presented in F iyre  1-2. 

DISABLING INJURIES 
(NO. PER MILLION MANHOURS WORKED) 

e * 
E 

TOTAL INJURIES 
(NO. PER MILLION MANHOURS WORKED) 

UI 
#- 
4 FY 1967 AVERAGE (180) 
IC 

1966 1967 

Figure 1-2 Reported Injuries in FY 1967 

The statistical injury indices for fiscal 1967 may be 
compai.ed to the previous years' results in the follow- 
ing table: 

Reported total injury 
frequency rate* 180 

Disabling injury 
frequency rate 1.11 

Disabling injury severity 
rate 18.2 

Workmen's Compensation 
claim rate 14.0 

*All rates are  per million manhours worked. 

I t  can be noted that the frequency rate of total injuries 
declined for FY 1967 below the rate of FY 1966. How- 
ever, the opposite occurred in the case of the dis- 
abling accident frequency rate which experienced an 
increase over FY 1966. While the FY 1967 disabling 
injury rate of 1.11 is  well below the Aerospace Industry 
average of 2.0, concentrated effort will be made to 
lower this rate to o r  below the level that was reach- 
ed in FY 1966. The rate of injuries which resulted 
in workmen's compensation claims remained con- 
stant over the previous two fiscal years. 

INDUSTRIAL HYGIENE AND RADIATION SAFETY 

A summary of radiation exposure levels for FY 67 
for  several groups of radiation workers is given 
below: 

50 
Number of radiation workers on program 

Average exposure to all radiation 
workers (mrem) 14 

Average exposure to all Quality 
radiographers (mrem) 19 

Average of Health and Safety 
monitors (mrem) 

The maximum allowable dose of radiation as stated 
in the Atomic Energy Act, Code of Federal Regula- 
tions, Title 10, Par t  20, is 5,000 millirem per year. 
The employees on the radiation control program are 
engaged in x-raying of welds, electron beam welding, 
labor'atory work radiation monitoring, and instru- 
ment calibration. 

An in-depth industrial hygiene survey was made on 
the Y-ring welding operation. The results of the sur- 
vey showed that the exhaust ventilation system origi- 
nally installed at this location is inadequate in keep- 
ing the concentration of toxic welding gases below 



thc safe working lcvcl. The use of supplied a i r  re- 
spirators was prescribed as  a temporary corrective 
measure. The shielcling of the welding torch was 
rccomrnended a s  a permanent correction to the pro- 
blem. The use of a shield will not only reduce the 
amount of ozone generated by the welding process, 
but also will improve the ventilation flow pattern of 
the present exhaust system. 

This board plans and coordinates phases of the safe- 
ty program in conjunction with NASA and the prime 
contractors a t  the MAE'. A Mission Safety 70 cam- 
paign for July 1966 was organized by the board to ex- 
tend to all contractors at MAF. Boeing participated 
by purchasing 5,000 employee pass-out booklets en- 
titled "The Road to Safety". Boeing also purchased 
the hlission Safety 70 poster sets and posted these on 
our safety bulletin boards monthly throughout the 
year. Boeing again will participate in the 1967 July 
cnmpafgn. 

The board surveyed each prime contractor's traffic 
safety program in an effort to promote better plant- 
wide traffic safety. As a result, Boeing i s  in the pro- 
cess of writing new command media covering plant 
traffic regulations. The company also is  taking steps 
to improve our licensing procedures for our material 
handling people, in regard to both testing methods and 
record keeping. 

PARTICIPATION IN LOCAL INDUSTRLAL HYGIENE 
AND SAFETY EFFORTS 

Promotion of industrial hygiene training in the local 
area has been actively pursued. In August, a one- 
week course, "Orientation in Occupational Health", 
was presented in New Orleans jointly by the Louisiana 
State Board of Health and the United States Public 
Health Service. The Boeing manufacturing area was 
chosen for the course "field trip" through a manufac- 
turing operation. Several presentations by Boeing 
personnel were made to the group. 

Assistance has been given to Tulane University and 
Delgado College in their efforts to bring industrial 
hygiene course work into their curriculums. Tulane 
University presently offers a graduate level course in 
industrial hygiene through the Department of Civil 
Engineering. Health and Safety staff members gave 
several lectures to the group, and a survey of the 
Boeing manufacturing area was used a s  a field trip 
for  the students in the course. 

Two members of the Health and Safety staff serve a s  
president and .secretary-treasurer of the local section 

of the American Industrial Hygiene Association. One 
member serves a s  a director of the local section of 
the American Health Physics Association. Two mem- 
bers serve a s  secretary and program chairman in the 
New Orleans Chapter of the American Society of 
Safety Engineers. 

MISSISSIPPI TEST FACILITY HEALTH AND SAFETY 

In an effort to m~intclin a high degree of errfaty in We 
S-IC test complex, the Corps of Engineers, NASA, 
General Electric, and Boeing safety personnel conduc- 
ted periodic safety meetings for all employees during 
activation of the complex. Coordination for such ac- 
tivities i s  maintained through the MTF Site Safety 
Council. - 

During the reporting period, Boeing/MTF worked a 
total of 974,619 manhours without a lost-time injury. 
During the fiscal year, there were only 12 workmen's 
compensation claims and 63 minor injuries. 

.Safety engineering completed a hazard analysis of the 
high pressure gas systems and several analyses of 
the expected conditions during an S-IC stage catastro- 
phic event. The results of the studies have been used 
a s  the basis for access control procedures. Similar 
analyses a r e  being conducted on the propellant, crane, 
and derrick systems. 

Twenty-five of the 33 systems and facility activation 
tests were monitored and supported. The other eight 
tests presented no hazards. Surveillance and support 
were provided for the S-IC-T and S-IC-4 stage in- 
stallation and removal, propellant load, and static 
firing tests. Safety criteria for personnel exposure 
was provided and implemented into test procedures. 

The Boeing/MTF Line Safety Program (see Line Con- 
trol Safety Program Support, Page 7) was fully im- 
plemented. The training program for area safety 
supervisors and area safety monitors was updated. 
The Boeing/MTF Safety Council met monthly to as- 
sure compliance with the Systems Test-MTF Safety 
Plan. Arrangements were made with the support 
contractor fire department to provide emergency and 
fire brigade training. To date 23 safety monitors 
and other key personnel have been trained. 

SECURITY 
Proper security of all classified data, material, and 
hardware was maintained during FY 1967. Security 
inspections of the Boeing portions of the Michoud As- 
sembly Facility were conducted in August and Decem- 
ber of 1966 and April 1967, by NASA/MSFC repre- 
sentatives. A security inspection of the Boeing por- 



tion of h1TF was conducted in December 1966 and 
April 1967. Each of these inspections indicated that 
Boeing security proccdures and Industrial Security 
Manual compliance a re  satisfactory. Continuing se- 
curity surveillance revealed no security violations 
during the fiscal year. 

Measures wcre taken in January 1967 to improve the 
control of access to thc Vertical Assembly Building 
during tho critical lifts of the S-IC stage into the ver- 
tical position. Special badges a r e  provided only to 
those personnel who have specific operations to per- 
form during the operation. Support Services securi- 
ty guards monitor the area during the operation to en- 
sure that only those employees wearing the special 
badges a r e  present. 

Methods of ensuring S-IC stage security a t  MTF were 
developed during FY 1967. While a stage i s  a t  MTF, 
access to i t  is controlled by Boeing personnel o r  Sup- 
port Services security guards a t  all times. 

A security education program was given to the 174 
employees who have access to classified material. 
Security clearances were granted to 933 employees 
during the fiscal year. 

Personnel in critical areas received training in fire 
fighting and fire prevention during January 1967. Fire  
inspections a r e  routinely conducted to reduce the 
probability of a fire to a minimum. 

BoeindMichoud was nominated for the Cogswell In- 
dustrial Security Award by the Dallas Defense Con- 
tract Administration Services Region, Dallas, Texas. 
This award was established in May 1966, to encourage 
the achievement of a superior degree of excellence of 
industrial security posture by United States contrac- 
tors  participating in the Defense Industrial Security 
Program. 

PERSONNEL 

MANPOWER 

Launch Systems Branch manpower was reduced by 
1,826 employees during FY 1967. Of this total, Michoud 
employment decreased by 974 employees. Following 
is a payroll comparison: 

Payroll Total LSB 
6-30-66 6-29-67 Net Change -- 

Hourly 1,820 1,737 - 83 
General Office 4,508 3,572 -936 
Prof/Tech 2,533 2,046 -487 
Supervisory 1,179 875 -304 
Office Exempt 177 161 -- - 16 

Total 10,217 8,391 -1,826 

Payroll Total Michoud 
6-30-66 6-29-67 Net Change -- 

Hourly 1,628 1,607 - 21 
General Office 2,513 2,023 -490 
Prof/Tech 1,146 850 -2 96 
Supervisory 677 508 -169 
Office Exempt -- 97 99 - + 2 

Total 6,061 5,087 -974 

Of the LSB total of 8,391 as of June 29, 1967, 6,537 
employees were new hires and 1,859 were transfers 
from within The Boeing Company. At the same time, 
3,982 of the Michoud total were new hires and 1,105 
were transfers. 

TRAINING 

Paid-time training increased during FY 1967. In 
FY 1966, 5,135 employees completed 629 paid-time 
training classes, and in FY 1967 8,560 employees 
completed 1,182 classes. 

Of the 8,560 employees who received paid-time train- 
ing during FY 1967, 1,698 completed 334 classes of 
certification training, 817 completed 326 re-certi- 
fication classes and 6,045 completed 522 skills, 
systems, and management courses. 

A machinists' training program was activated for 
machine operators. Of the 48 employees completing 
the program, 23 were instructed in lathe operation, 
21 in mill operation, and four in drill press opera- 
tion. 

A soldering re-certification program to comply with 
the requirements of NPC 200-4 and 60B32063, 
Quality Requirements for Hand Soldering of Electri- 
cal Connections, was initiated September 1, 1966, 
and completed December 31, 1967. There were 151 
employees re-certified from MSFC-PROC-158M to 
NPC 200-4. 

MTF training requirements have been supported on a 
continuing basis. Major emphasis has been placed on 
certification and re-certification training programs 
in support of critical operations for S-IC stage test- 
ing. 

A steadily declining work force caused a reduction in 
number of employees participating in off -hour train- 
ing programs. During the fiscal year, 883 employees 
completed 82 courses. 

Attendance a t  technical sessions, seminars, and sym- 
posiums increased during the fiscal year. In FY 1967 
341 employees attended technical sessions, seminars 
and symposiums. During FY 1966, 236 attended 
similar sessions. 



XlANAGEMENT DEVELOPMENT PROGIWM 

Five off-hour mnnagement courses were conducted 
for Boeing cmployces by the Boeing/Michoud train- 
ing organization. One -hundred and twenty-four 
employees attcnded these courses. Three Boeing/ 
h1 ichoud managers attended the company-sponsored 
Funrlnmcntds of Management Course offered in 
Scnttle; two attcnded the Louisiana State University- 
Bntsn lteugs Mitl-ejeuth Exaautiva Developn~snt Pre- 
gram; one attcnded the Spring I-Iill University Exec- 
utive Development Program; and 144 attended a one- 
day program on motivation presented in New Orleans 
by Professor Ilcrtzberg, Western Reserve University. 
(The one-day program was presented twice, with 104 
attending the November 1966 session and 40 attend- 
ing the April 1967 session.) 

GRADUATE STUDY PROGRAM 

As a result of the Boeing Graduate Study Program, 
26 employees will receive their Masters degrees a t  
the end of the summer term in 1967. In addition, 94 
employces took 496 credit hours during the.fal1 se- 
mester of 1966, and 78 employees enrolled in 421 
credit hours for the spring semester of 1967. 

UNDERGRADUATE STUDY PROGRAM 

In September 1966, a Boeing Undergraduate Study 
Program was initiated. Tnis program i s  designed to 
encourage employees who do not have college degrees 
to pursue studies which will enhance their value to the 
S-IC program. This program resulted in 51 employ- 
ees enrolling in 293 credit hours for the fall semes- 
te r  of 1966, and 56 employees who enrolled in 324 
credit hours for the spring semester of 1967. 

PLANS FOR PROGRESS AND EQUAL EMPLOYMENT 
OPPORTUNITY PROGRAMS 

The Contracts Compliance Office of the Department 
of Defense Equal Employment Opportunity Office con- 
ducted an audit of the Boeing Michoud Assembly Fa- 
cility and Mississippi Test Facility Equal Employ- 
ment Opportunity Program in August, 1966. All 
areas of personnel administration were covered, in- 
cluding employment, training, hourly payroll admin- 
istration and recruiting. A follow-up audit of the 
nlichoud Assembly Facility and the Mississippi Test 
Facility was conducted in October, 1966. The Boeing 
Equal Employment Opportunity Program was approved 
by this audit. 

Administrative Procedure 580, entitled "Administra- 
tion of Discipline, " has been revised and published. 
The procedure is designed to ensure the consistent 
administration of discipline. 

A Standard Operating Instruction, "Employee Com- 
plaints ", has been developed and is being used to pro- 
vide uniform methods of documenting and handling 
employee complaints. 

A comprehensive briefing program initiated to en- 
sure each supervisor's familiarity with The Boeing 
Company's Plan for Progress was completed. The 
one-and-a&alf hour briefing was given to 543 super- 
visors during 40 elarrreom sroseiorrpr. 

A summer orientation program for high school coun- 
selors was sponsored by the New Orleans Voluntary 
Equal Employment Opportunity Council. The Boeing 
Company participated a s  a member of the Aerospace 
Electronic Panel. 

An unusual training opportunity became available for 
a number of Negro employees in August 1966. A basic 
machine operator training course was established to 
train lathe, mill, and drill press operators. These 
positions are typically filled by the non-Negro labor 
force in the deep south. Twenty non-Negro and twelve 
Negroes successfully completed the program. 

A college orientation team visited eight minority 
colleges in Mississippi during December 1966 t o  
acquaint students and faculty with Boeing employment 
and advancement opportunities in the Southeastern 
area. In February 1967, 30 data processing stu- 
dents from the Sullivan Vocational Technical Institute 
were given a tour of the Michoud Assembly Facility 
including the data processing and computer areas. 
And, in April 1967 a tour of Michoud was given to 
12 senior girls from the secretarial class of South- 
eastern Louisiana College. 

During the reporting period, a member of Boeing 
Management served as President of the New Orleans 
Voluntary Equal Employment Opportunity Council. 
Boeing management was also represented on the 
boards of the following organizations: (1) New 
Orleans Social Welfare Planning Council - the plan- 
ning arm of the United Fund; (2) The Community 
Relations Council - a biracial group affiliated with 
State and National Community Relations Council Or- 
ganizations; (3) The City Departmentof Public Wel- 
fare; (4) The Citizens Advisory Committee to the 
Southwest Educational Development Laboratory - a 
committee organized to resolve problems on inter- 
cultural education related to Negro and SouthAmeri- 
can minorities ; and, (5) The Urban League of New 
Orleans. 

INFORMATION MANAGEMENT 
During the past year the former Engineering Applied 
Mathematics organization, which provided computer 



support to engineering, was transferred to the Man- 
agemcnt Services organization which, in turn, was 
re-designated Information Management. This or- 
glnlzational realignment was established in order 
to provide a common administration of computing re- 
quirements and a more effective utilization of the 
systems and data processing resources existing in 
the two organizations, and, to provide a single point 
of interface with NASA relative to Boeing computing 
ruquirorncnts. 

BUSINESS I N F O R M A T I O N  AND 
S U P P O R T  SERVICES 

COMMUNJCATIONS 

During F Y  1967, cost and equipment reductions were 
made in telephone communications a s  follows: 

a) Commercial toll calls - There was a 63 percent 
decrease in toll calls a t  a cost reduction of 
$35,000 during the f i rs t  three quarters. 

b) Main lines and instruments - During the f i rs t  
11 months of the fiscal year, 178 main lines 
were dropped and instruments were reduced by 
389, a decrease of 10 percent and 14 percent, 
respectively. 

c) Speakerphones - Speakerphone installations 
were reduced 16 percent. 

A Boeing point-to-point teletype system was installed 
in the Logistics Engineering organization for an in- 
terim period until the third generation computer sy- 
stem i s  completed. This teletype system connects 
~oe indMichoud directly with the Boeing Atlantic 
Tes t  Center and Boeing offices a t  the MTF. 

The total cost of communications allocated to The 
Boeing Company through May 1967 was $793,653. 

RECORDS MANA CEMENT 

The 27th shipment of vital records was sent to 
Seattle on April 20, 1967, for underground storage 
in event of a disaster. 

The Engineering Library Classified Control Station 
and the Records Management Classified Control Sta- 
tion were combined during the reporting period. 
This consolidation eliminated much duplication of 
paperwork and provided more timely service with no 
increase in manpower. This change was made a s  
the result of an employee suggestion received by the 
BoeindMichoud Suggestion System. 

During FY 1967, a total of 2,275 cubic feet of records 
was received in the Records Storage Center. This 
consisted of 1,750 cartons of material. Based on a 
cost standard prepared on March 1, 1967, by the 
Seattle Records and Release Group, cost of storing 
records in an office area i s  $2.62 per cubit foot 
while i t  costs only $ .27 per cubic foot to store them 
in the Records Storage Center. At a savings of 
$2.35 per cubic foot, the records submitted to the 
storage csxtbr during FY 1987 produced a net sav- 
ings of $5,346.25. 

As of March 1967, vellum copies of documentation 
were eliminated to further help cut costs of the sup- 
port services contractor. 

Zero Defects awards were recently presented to the 
Classified Control Station employees for over two 
years of work in the station without a security viola- 
tion. NASA and Air Force security officials have 
highly complimented these employees for their ex- 
cellent records. 

DOCUMENT CONTROL 

The Launch Systems Branch Document Control 
System continued its cost effective operations dur- 
ing this reporting period and generated significant 
cost savings. Certain identified savings derived 
from documents cancelled during preparation were 
determined valid by both Boeing and NASA/MSFC. 
These have not been determined as  yet by NASA 
headquarters to be cost savings. 

In order to attain a fundamental objective of having 
complete accountability of branch generated docu- 
ments, a major effort has been directed toward 
standardizing the configuration and identification of 
all documents to conform to the system defined in 
Administrative Procedure 101, "Document Control 
Program". Particular attention i s  being given to 
those documents which are  contract requirements. 

In keeping with economy features of document produc- 
tion, a form plate was obtained for insertion in the 
SC4020 computer printer. This plate permits the 
one-step printout of Boeing document format repro- 
ducible masters directly from the computer together 
with test data grid plots. Several documents a re  now 
prepared by this means. Clerical cost savings and 
improved efficiency in making data transmittals to 
NASA were also obtained through the development of 
Boeing form "Data Transmittal and Document Mor-  
matton Record" which also includes featuree of the 
MSFC Document Information Record. 



Emphasis has becn placed on limiting document dis- 
tribution since the inception of the document control 
system. Thc results of a recent survey shows that 
average docurncnt distribution has been reduced by 
more than 45 percent.' This reduction is  compatible 
with NASA goals related to reproduction effort by 
the support services contractor. 

A review of document activity during the reporting 
period, as rcflcctcd in Figure 1-3, indicates that, 
through constant management, active documents have 
increased approximately 10 percent and cancellation 
has kept pace with program requirements. 

At the close of the year, progress was being made 
toward strengthening the document control system by 

re-emphasizing fundamental concepts and more clear- 
ly establishing authority and responsibility. 

FORMS MANAGEMENT 

The Launch Systems Branch business forms manage- 
ment system, which was implemented in April 1966 
and reported upon in the last annual report, was 
aperational throughout the past year. Through or- 
ganizational realignment in September 1966, the 
Forms Store was consolidated with other forms 
management functions and all activity i s  now the re- 
sponsibility of one organization. By the centralized 
control of forms, problem areas a t  Michoud have 
been significantly reduced during the past year. 

Figure 1-3 Document Activity During FY 1967 

CANCELLED DOCUMENTS 
(RELEASED) (UNRELEASED) 



Also, by closc inventory and issue control, stocks 
held in the Forms Store have been reduced by approx- 
imatcly 50 percent .and better judgment i s  now exer- 
cised over the frequency of re-orders. 

These activities have lcd to a reduction of the support 
services contractor reproduction burden which, in 
turn, has contributed to subsL~ntia1 cost savings. 
internally, the Forms Store has operated on a Zero 
Befecta bnsis in Ulut, under tks proatsat srgarrlzation- 
a1 control, there has been no out-of-stock item dur- 
ing the last nine months and no emergency order was 
necessary to support requirements. 

GOVERNMENT FURNISHED SUPPORT SERVICES 

A major effort was made during the past year by the 
government and the prime contractors to reduce the 
cost of support services. A Support Services Com- 
mittee was established and is currently meeting once 
a month. Actions have been taken by the Support 
Services Contractor to reduce headcount and moder- 
nize equipment in an effort to reduce overall support 
costs. 

The FY 1967 budget for support services (less com- 
puter operations) for The Boeing Company is 
$8,350,000 a s  compared to $9,050,000 for FY 1966. 
Actual expenditures, if extended through June 1967 
a t  the present rate, will approximate $7,850,000, a 
cost reduction of $1,200,000 o r  approximately 13 
percent. 

DATA PROCESSING 

During El' 1967, Boeing upgraded the equipment de- 
voted to unit record processing efforts. This action 
resulted in the installation of advanced equipment 
that increased capabilities while reducing equipment 
rental expenditures. 

Several major advanced mechanized systems achieve- 
ments were accomplished during FY 1967. Among 
these is a mechanized Data Collection System which 
permits the instantaneous collection and reporting of 
Payroll and Labor Distribution information and will 
make possible total Material Management and Manu- 
facturing Production Status Systems. This equip- 
ment will eventually tie into the centralized comput- 
ing facility a t  the Michoud Computer Operations 
Office providing on line real-time capabilities for 
existing and future efforts. 

Mechanized Optical Scanning equipment was installed 
in June 1967. This equipment permits photo-electric 

reading and editing of source documents and produces 
machine readable media. As a result of this effort, 
several steps in data flow are eliminated, accuracy 
and timeliness of reporting is greatly improved, and 
the cost of operation is  reduced. This i s  a further 
realization of the total Information Management Plan. 

AS-BUILT SYSTEMS 

Development of a Mechanized Configuration Control 
System was begun in August 1966. This system will 
portray the as-built configuration of any vehicle. This 
will provide Quality and Reliability Assurance with 
overall configuration management in support of de- 
liveries, a s  well as  data for prelaunch readiness re- 
views. 

COST MANAGEMENT SYSTEM 

The Mechanized Financial Management System has 
been implemented. This system provides a graphic 
display of the correlation between our actual finan- 
cial performance and our planned financial perfor- 
mance. The system has been highly successful in 
providing management with accurate, timely reports 
on our financial position thus permitting remedial ac- 
tion to be initiated a t  the earliest indication of devia- 
tion from plan. 

SYSTEMS ADVANCEMENT 

The payroll system was modified to generate hourly 
and salary paychecks on common check forms during 
the same process. This process has resulted in con- 
siderable machine and manhour savings in preparing 
and distributing payroll data. The labor distribution 
system was modified during this fiscal year to per- 
form a computerized redistribution of direct distri- 
butable work orders. 

THIRD GENERATION CONVERSION 

The initial conversion to third generation computer 
equipment began in August 1966. The first  applica- 
tion was the S-IC Engineering Release Documentation 
System. Prior  to receiving a Univac 1108 Mod I, 
locally, all conversion activity was conducted at 
Houston and Goddard Space Flight Center. Conver- 
sion activities commenced on-site in November 1966. 

The following systems are now being processed on the 
Univac 1108: S-IC engineering release documenta- 



tion, Saturn pcrsonncl accounting reporting, plant 
services maintenance reporting, and parts require- 
mcnts. 

The government furnished third-generation equip- 
ment conversion was originally scheduled to be 
completed in June 1967. This date has been ex- 
tended to Fcbrusry 1968 to enable many applica- 
tions to be redesigned for initial processing on 
third generation computer equipment. 

AUTOMATED SYSTEMS DEVELOPMENT 

AUTOMATED BOEING CALIBRATION DATA (ABCD) 

During this fiscal year, all 25 ABCD computer pro- 
gram documents were released and the system, com- 
prised of 35,000 Fortran IV statements and 15,000 
Macro Assembly Program (MAP) instructions, was 
turned over to computer operations personnel for 
production processing. In addition, over 75 separate 
revisions were made to this programming system to 
provide more computer verification of input data, to 
reduce both computer and flow time, to handle stan- 
dardized calibration data input to produce additional 
r e p r t s  for feedback of design and configuration 
data, and to produce the Apollo/Saturn Calibration 
Tape (A/SCT) for  delivery to MTF and KSC. 

FLIGHT EVALUATION - COMPUTER SUPPORT 
SYSTEM 

A major system of computer programs was developed, 
primarily during FY 1967, to support S-IC flight eval- 
uation. A portion of this system supports S-IC static 
test evaluation. The system, designed for flexibility 
and speed of operation, includes the capabilities to 
provide: 

a) Plots and lists of calibrated S-IC telemetry 
measurements ; 

b) Plots and lists of calibrated telemetry data from 
other Saturn V stages and other flight related 
data from KSC; 

c) Telemetry data in MSFC standard telemetry data 
format for delivery to MSFC and other Saturn 
contractors ; 

d) Aperture cards for the Boeing Test Data Center; 

e) Data conditioning by selection from a variety of 
data smoothing and filtering techniques; and 

f) Graphical and tabular display of computed or  re- 
formatted S I C  stage data from measured condi- 
tioned data input automatically and/or from data 
input manually. 

THIRD GENERATION COMPUTER UTILIZATION 
DEVELOPMENT 

The advent of third generation computing equipment 
has prompted development in two new areas: teletype 
remote terminal communications and a Launch Sys- 
tems Branch common data base. An IBM terminal, 
connected to the direct coupled IBM 7040/7094 compu- 
t e r  in Slidell, was installed at MAF during October 
1966 to permit Boeing programmers to gain exper- 
ience on such equipment a s  a prelude to third genera- 
tion computing. The capability to query files of 
PERT/COST and personnel data in a near real-time 
fashion has been demonstrated. 

Data base work has as  its objective the most efficient 
use of the mass random storage, multi-processing 
and multi-programming capabilities provided by third 
generation equipment. Data content and structure 
studies have resulted in a design for the first  two 
phases of the data base system to be completed in 
the fourth quarter of CY 1967. 

NUMERICAL CONTROL 

A numerical control (NC) manufacturing environment 
is currently being initiated with the installation of the 
necessary computer software required to control the 
Sundstrand NC/3 tooling machine. This numeric con- 
trol system provides the ability to generate the con- 
trols for machine tools by computer techniques. 

The major elements within the numerical control en- 
vironment are: the part programmer which trans- 
lates the part designer's drawing into machine tool- 
ing instructions; the automatic program tooling and 
postprocessor computer software, which translates 
the programmer's instructions into a paper tape con- 
taining the necessary commands for controlling the 
NC tooling machine; and the NC tooling machine 
which manufactures precision parts with little opera- 
tor intervention. 

The NC effort should expand substantially with the 
arrival of additional NC machines during FY 1968. 

PERT 

Major improvements to the Launch Systems Branch 



a) The Boeing direct couple system (DCS) edit pro- 
cess  which replaces the previous standardized 
IBM 1401 NASA PERT "C" edit process. The 
upgraded editing process edits incoming PERT 
transactions, corrects many of the noted errors ,  
a d  automatically deletes previously completed 
actlvlties from the PERT master file. An annual 
operational savings of $50,000 i s  anticipated by 
Boeing through the use of this system. 

PERT reporting system were implemented during 
this past year. These included: 

b) "A PERT bar  chart programff which produces 8 
by 24 inch Gant type bar graphs depicting the 
workflow and milestone status of PERT activi- 
ties. The bar graphing technique, developed 
within this program, has considerably increased 
overall PERT reporting visibility. 

SATURN PERFORMANCE AND 
LAUNCH READINESS BOARDS 

c) "A physical completion model" which locates the 
current schedule position and graphically repre- 
sents a schedule pattern for various program con- 
trol levels including project, organization, de- 
partment, and product milestones. This model 
proved advantageous in negotiating the S-IC in- 
centive contract. 

COMMAND MEDIA 

The LSB-Michoud Command Media System provides 
formal establishment and documentation of manage- 
ment policies and controls, authority delegations, 
and practices. 

During F Y  1967, in addition to the continuing refine- 
ment and documentation of customer and contractor 
originated business systems (e. g., Cost Improve- 
ment, New Technolo&, "ALERT, "), The Boeing 
Company placed special emphasis on improving con- 
trols via command media in three areas: 

4 Equal Employment Opportunity - to ensure gov- 
ernmental requirements and corporate policies 
were enforced. 

b) Product Reliability - to impose more stringent 
controls to meet customer/contractor goals. 

c) Safety - to ensure personnel safety in a l l  facets 
of vehicle assembly test and transportation. 

Two Boeing Launch Systems Branch executive boards 
met periodically during the fiscal year for the pur- 
pose of assuring proper performance of Boeing's 
Saturn contractual obligations. These two boards 
are: 1) The Saturn Performance Board, and 
2) The Saturn Launch Readiness Board. 

The Saturn Performance Board membership during 
the reporting period consisted of the Boeing Launch 
Systems Branch Manager (and his technical assist- 
ant), and the Boeing/Michoud, Boeing/Huntsville, 
and Boeing/Atlantic Test Center Managers. The 
prime purpose of this board i s  to assure that the en- 
gineering, manufacturing, and documentation of test 
requirements for all facets of the Saturn program for 
which Boeing has contractual responsibility are per- 
formed in a manner which will support the planned 
Saturn V mission. 

The Saturn Launch Readiness Board membership dur- 
ing the fiscal year consisted of the Director of the 
Boeing Atlantic Test Center, the BATC Saturn Pro- 
gram Manager, and the S-IC Program Executive. The 
purpose of this board is  to assure that The Boeing 
Company's activities in preparing for each Saturn V 
mission are  complete and on schedule with respect to 
hardware, documentation of test and launch require- 
ments, and the flight readiness assessment of test 
and checkout results. 

During the year, the performance board met four 
times and the Launch Readiness Board met two 
times. The boards also met jointly twice during 
the fiscal year. The purpose of these joint meet- 
ings is  to bring together all the key Boeing/Saturn 
line and program managers with the purpose of 
resolving problems which affect both boards. 

MICHOUD ORGANIZATION 
REALIGNMENTS 

During F Y  1967, several significant changes were 
made to the Boeing Michoud Organization structure. 

During the first  quarter, the new Information Manage- 
ment Organization (IMO) was established. The old 
Management Services Organization and Engineering's 
Applied Mathematics Section were merged to form 
IMO. This organization was formed in order to pro- 



vide a single focal point for information and comput- 
ing services and to assure maximum benefit in the 
application of these resources. 

Quality and ~e l iab i l i ty -~ssurance  (Q&RA) was made a 
separate organization reporting directly to the Boeing 
Michoud Manager. This change occurred during the 

third quarter of the reporting period: Q&RA had pre- 
viously been a portion of the Operations Organization. 
This realignment was made so  that Q&RA could better 
accomplish its primary function, which is to provide 
the Michoud Manager with vigilance to detect and cor- 
rect  problems before they reach critical proportions. 





SUMMARY included 39 visits to subcontractors supplying criti- I cal hardware items. These visits were made by 

Delivery of Boeing's first  Michoud assembled flight 
stnge, the S-IC-3, was accomplished on March 15, 
1967. Other stages which were nearing completion 
a t  the end of the year were: the S-IC-4, which was 
undergoing refurbishment and post-static checkout 
following its successful static firing at MTF; the 
S-IC-5, which i s  at MTF awaiting static firing; and, 
the S-IC-6 which was undergoing post-manufacturing 
checkout at the end of the year. The S-IC-7 was in 
horizontal assembly a t  year-end, and major struc- 
tures assemblies were in work for stages S-IC-8 
through S-IC- 12. 

The structural testing program was completed during 
F Y  1967. These tests were performed to confirm the 
adequacy of the S-IC structure. Other major testing 
programs maintained during the year were qualifica- 
tion, reliability, and development testing. 

Boeing Quality Assurance activities during the year 

teams consisting of management personnel from 
Quality, Materiel, and Engineering. During these 
trips, quality motivation presentations were made to 
each supplier. 

DELIVERABLE HARDWARE 
S-IC STAGES - NASA/MSFC ASSEMBLED 

S-IC-1 AND S-IC-2 

During the fiscal year, S-IC Systems Test teams 
supported the post-manufacturing static firing readi- 
ness testing (PMC) and post-static checkout (PSC) of 
the S-IC-1 and S-IC-2 a t  MSFC. These teams worked 
under participation task assignments which were . 

directed by NASA/MSFC. Retrofit kit  shipments 
(versus scheduled shipments) for  the S-IC-1 and 
S-IC-2 are'ehown in Figures 2-1 and 2-2. 

Figure 2-1 Retrofit Kit Shipments Versus Scheduled Shipments for S-IC-1 
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Figure 2-2 Retrofit Kit Shipments Versus Scheduled Shipments for S-IC-2 
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S-IC-D 

The S-IC-D arrived at MTF for storage on April 15, 
1967. The stage will remain in the Booster Storage 
Building a t  MTF for an undetermined period of time. 

L 

A refurbishment study of the S-IC-D (authorized by 
CCP 9208) was completed on June 16, 1967. The 
formal presentation of this study is to be made to 
NASA early in F Y  1968. 

DEC 

UER's, and those discrepancies for which NASA 
authorized repair were corrected during the rein- 
spection. A formal report of this reinspection was 
submitted to the NASA S-IC stage project manager 
on April 12, 1967. (See Page 41.) 

2  

J13 '  

At the end of the reporting period, the stage was 
being used for crew training in preparation for S-IC-3 
helium bottle changeout (ECP 02 15). After this train- 
ing, the stage will be placed in storage to await ship- 
ment back to KSC on September 10, 1967. 
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The S-IC-F was returned to Michoud from KSC on 
December 11, 1966. Upon arrival a t  Michoud, the 
stage was placed in storage. 

A detailed reinspection of the vehicle was conducted 
during February and March of 1967. All discrepan- 
cies discovered during this inspection were noted on 
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Post-manufacturing static firing readiness testing 
(PMC) of the S-IC-3 was completed on September 22, 
1966. The maximum number of incentive points 
available to Boeing for achieving the milestone (399 
points) were earned. Figure 2-3 shows the stage 
during PMC, and Figure 2-4 shows the Stage Test 
Control Room. 
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Because the government furnish& S-IC test stand a t  
MTF was not operational. at this time, the stage was 
shippod to MSFC for static fix%ng. The 6-fC-3 loft 
Michoud an September 23, 1966, and arrive4 a t  
MSFC on October I. It was loaded into the IIuntsville 
static test stand 011 October 3. 

A propellant load test was surceasfully con1pleW on 
October 26, 1966. Ihring this test ansi subsequent 
l e k  tests, a frxel leak was disaovered a t  the connec- 
tion of the fuel pump balance cavity supply line to the 
pump housing of the engine in position Nulnt~er 5. In- 
vestigation revealed that the O-ring had broken, and 
one-third of it could not be located. After a series 
of unsuccessful attempts to fixld the par t id  O-ring, a 
replacelaent engino was shipped to MSFC and instal- 
led on November 7, 1966. Because of this delay, 
static firing was mschdulod for Novenxher f 5. 
(Original schedule date was Novelnlxr 3.) 

A successful static firing of I212 3 seconds occurred 
on November 15. This firing earned Boeing 274.1 in- 
centive pobts out of a possible 280 points. The 
vehicle was then removed from ihe s tmd on Xovem- 
her  2 1 and shipped to Michalad on November 22. The 
st&qe arrived at BXichoud m November 27, and rc- 
furbishrnent and PSC was begun L~mediately. htc- 
grated PSC was completed on Fcbmary 10, 1967. 

Figure 2-3 S-IC-3 Stage in PMC 

Figure 2-4 Stage Test Control Rcsm 
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Figure 2-5 Retrofit Kit Shipments Versus Scheduled Shipments for S-IC-3 

After PSC, tho vehicle was erected in the Michoud 
Vertical Asselnbly Building (VAB) for  thrust struc- 
ture splice angle changes (ECP 0156). After modifi- 
cation, the vehicle was weighed and returned to the 
Stage Test Building for retest and final preparation 
fo r  shipment (including ECP 0193, Electrical Distri- 
butor Changeout). 

The S-IC-3 was accepted by NASA (Michoud on-dock 
incentive milestone) on March 15, 1967. Maximum 
incentive poin+s available for this milestone were 
2,800 of which Boeing earned 1,580.1). Of the htal 
S-IC-3 incentive points available (3,479), Boeing 
earned 2,253.2. Since final delivery to NASA, the 
S-IC-3 has been at Michoud, either in storage o r  
undergoing certain changes which were originally 
scheduled to be done at KSC. Retrofit kit shipments 
(versus schedlded shipments) for  S-IC-3 are  shown 
in Figure 2-5. 

At the s tar t  of the reporting period, the S-IC-4 was 
in horizontal assembly. This assembly was comple- 
ted on August 5, 1966, at which time the stage was 
transferred to the Stage Test Building for  post-manu- 
facturing static firing readiness testing (PMC). This 
testing was completed on December 5, 1966. The 
maximum number of incentive points available for 
this milestone (499.8 points) were earned by Boeing. 

After PMC , the vehicle was returned to the factory 
for  storage and incorporation of ECP 0156 (thrust 
structure splice angle change). (See Figure 2-6.) 
ECP 0156 was accomplishel in the VAB between 
Zanuary 12 and February 16, 1967. The stage was 
then returned to storage (Figure 2-7) where some 
prefiring modifications were accomplished until it 
was shipped to MTF on April 4. 



Figure 2-6 Splice Plate Instaliation 

Figure 2-7 S-IC-3 and S-IC-4 Stages Transferred 

The 5-16-4 .was hoisted intu the itfTF test staad on 
April ti. During the LOX system leak check, it was 
discovered that the LOX pump inlet sea3 on engine 
Kurn.her 5 leaked. This seal was replaced prior to 
propellant l o d  testing, and no further leaks were 
discovered. 

A successiul sta-tie firing (125 secol~cis) \~las hekl on 
May 16. Maximum incentive points (400) were ea.med 
by Boeing fox this fixing. The stage :e:evas removed 
from #e stand on June 6 and returned to Michoud on 
June 7. Refurblsliu~ei~t and post-static checkouit 
began upon rehlm to Michoud and are now in process. 
Post-st.at;ic checkorxt is now scheduled for completion 
on August 23 with final deliv&rg to NASA scheduled for 
Augrxsf 30. To date Boeing has earned 899.8 ilicerltive 
poi~zts out. of a possible 899, S available for the S-IC-4 
incentive mileshnes achieved. 

I {re were Al l  major structural assemblies of the sta, 
completed. Vertical Assembly d the S*IC-5 was 



Figure 2-8 S-IC Vertical Assembly 

t l~en completed on September 12, 19ti6 (See Figure 
2-8). and the stagc was trmsfcrred to ht~rixontal 
assembly on September 13. This assembly was com- 
pleted on Decern ber I6 a t  which tirne 8 e  stage was 
transported to the Stage Test T3uilding for  poet-rnalzu- 
facturing static fixing readiness testing (PMC). This 
testing was cumpletect on March 7, 1967, (299.6 incell- 
tive points were possible for this m i l e s b ~ e ;  299. G were 
earned by Booing). %age electrical distributors 
were then oha!lgcd out on March 8, 1967 (ECP 0103). 
The incoxyoration of this change demanded a partial 
retest of the stage which cvss conducted rluring April. 
CCP 9217 dictated the changeout of two S-IC-5 engines 
(positions 3 and 5) for tho inspection of the oxidizer 
pump primary uxidizer seals. These RoclreDrlyne 
engines were removedui, inspected, reb.stdlied in 
the stngr. Bccouse of this change a 12-doy slide in 
the Miclloud incellt.ive on-dock delivexy date has been 
negotiated. 

The vehicle was shipped to MTF on June 21, stored 
in the Booster Storage Building, then loaded into the 

M'TF les t  stand on June 29. The stage is scheduled 
to undergo certain changes while i t  is in the test 
stand. Static firing is csirrently plmed  for August 
9, 1967, 

All xntljor stnxcture assemblies of the S-IC-6 were 
completmi during FY 1967, Vertical assernhly of the 
stage commenced on November 29, 1966, az~d was + 
completed on Jsnlxa.ry 5, 1967. The stage then undez- 
went horizontal assembly whi.ch was completed on 
May 8, 1967. 

The vehicle is currently unc!crgo'ing post-rnmufac- 
turing static fj.ring readiness testing {PMC) . At the 
end of E'P 1967, this testing was 6B percent complete 
ancl schodulccl tn he completed on July 26. 

Two cn~lgines were removed from the vehicle and re- 
plweci on May 26, 3967, fCCP 9217). Because of 
this change, a 10-day slide in the Miclloucl incentive 
on-clock delivery date has been negotiated. 



All m Jor  structure asscmblics \\.ere completed 
during thc fiscal year. The thrust slruchrrc, fucl 
taqk, and forward ski.rt were cornplcted in hIarch; 
and the intertnnk and LOX tank were completed in 
April. Figurc 2-9 shows thc S-IC-7 thrust structure 
being placcd on pylons in the VAB. The stage com- 
plsted vertical assembly on April 20, 1967, and was 
ir\~'hnrizontd maanrWy :rt the end of the ra1)orting 
period. Horizontal assembly is  scheduled for com- 
pletion on August 14, 1967. Because of engine 
changcouts on S-IC-5 and S-IC-6 (CCP 9217), a 
slide of seven days in the completion date of the in- 
centive milestone, post-manufacturing static firing 
readiness testing, has been negotiated. 

Figure 2-9 Thrust Structure Being Lowered 
on VAB Py Ions 

Figure 2-10 S-IC-8 Upper Fuel Tank Bulkhead 

The S-IC-8 intertank and forward skirt  had been 
completed at the end of the fiscal year, while the 
thrust structure was 95 percent complete, the fuel 
tank was 90 per cent complete, and the LOX tank was 
90 percent complete. Figure 2-10 shows the S-IC-8 
upper fuel tank bulkhead. 

Figure 2-1 1 S-IC Fuel Tank In Hydrostatic Test 

An inspection of the S-IC-8 fuel tank, after hydro- 
static testing, revealed eight indications of cracks in 
the weld repair areas. Boeing's position was that the 
tank could be used in its then current condition; how- 
ever, NASA wanted further assurance and directed 
that additional hydrostatic tests be performed to 
determine if these crack indications would propagate. 
The tank completed a proof-cycle test on June 21. It 
was then processed through an additional series of 
two tests consisting of five operating cycles each. No 
leaks o r  new rejectable penetration indications occur- 
red, and no discernible propagation of the crack 
indications was detectable during any of the additional 
tests. A report to NASA is now being.prepared 
which presents all test results and restates Boeing's 
original position that the tank should be used in its 
current condition. Figure 2-11 shows an S-IC fuel 
tank undergoing hydrostatic testing. 



S-Xi'-9 T1iltOl;GII S-IC-12 I GROUND SUPPORT EQUIPMENT 

,111 licLivltivs on U~c.sc s t g c s  a r e  prugrcssing on 
scirctlulc. The pcrcctllrtgc of ronlplctlon of all rn:ijor 
stl-uclure asscmblics in work (at the encl of F Y  1967) 
lor stages S-IC-9 Uirough S-IC-12 is shuwu in Fig~lrc  
2-1" Fig~~r r?  2-13 silows thc lowcr LOX tank b~ilk- 
iicatl of the S-IC-!I. 

STAGE 

FUEL TANK 

IlTERTANY 

Figure 2-12 Major Structure Assemblies Complete 
As of June 29, 1966 

TEST AND CIIECKCXJ?' SETS 

R-Tcst - Delivery of a l l  basic :mcI change-generated 
ella i tems was accomplished by the second fiscal-year 
quarter. 171e final change kit shiprnent was made to 
the station in the third fiscal-year quarter. R-Test 
satisfactorily fi~ipporteci the static firing of the S-IC-3 
vohicla in November 1966. 

R-Quai - Delivery of all  basic a id  change-generated 
end items was also accontplished at It-Quai in the sec- 
ond quarter F Y  1967. 171e Iixlal c h a n ~ e  Mt shipment 
was made in the third fisc~al-year quarter. The station 
was uscsd for IISC c ~ f  tho S-KC-2. Following comple- 
tion of Y S C  of the S-IC-2, the station was transferred 
to fir government per CCP 9133. 

Seventy-four rnd items, required by bIICH-112, CCP 
9001., were delivered &ring the l ~ a s t  fiscal year. 
'Twenty-eight exid i.tems rernah kj be delivered. 



Fivc units of Mod. 123/185 un~bilical units were 
dclivcrad in the fiscal year, including two refurbish- 
ment units for It-P&VE. Thrce units rcmairl to be de- 
livered, including one refurbishment unit for R-P&VE. 

Three units of Mod. 122/174 pneumatic equipment 
wcrc dclivcred by the cnd of F Y  1967. Two of the 
three remaining items (the helium and nitrogen sec- 
tions of thc pncurnatic console) were reLdned a t  
Miehoud afmr eompletisn in ordar that cnginaoring 
laboratories might run a life cycle test. Following 
completion of the test, the units will undergo a com- 
plete refurbishment prior to delivery to KSC, which 
i s  expected in the third quarter of F Y  1968. The 
third remaining unit is expected to be delivered to 
KSC in the f i rs t  quarter of FY 1968. 

RETliOFIT KITS 

Figure 2-14 shows total GSE retrofit k i t  shipments 
versus saeduled shipments. 

MECHANICAL AUTOMATION BREADBOARD 

The S-IC hydraulic load simulator was eucceesfully 
demonstrated to NASA November 30, 1966. Four 
items were recorded on unplanned event records. 
These items were listed on the delivery summary a s  
shortages and were a s  follows: 

a) Install and cheek out a temperature trmurrduoer; 

b) Install and check out a pressure transducer; 

c) Rework actuator simulating gas generator ball 
valve; and 

d) Clear up several minor installation type discrep- 
ancies. 

Form 71 was prepared for sell-off and was subsequent- 
ly signed on January 13, 1967. The four open items 
have been cleared, and there are no existing shortages. 
This completes basic delivery of the mechanical auto- 
mation breadboard and the hydraulic load simulator. 

Figure 2-14 Total GSE Retrofit Kit Shipments Versus Scheduled Shipments 

I 1 



DESIGN AND ENGINEERING I this program. As required by the contract, releases 
have been made for S-IC-11 through S-IC-15 incorpo- 

S - I C  ENGINEERING DOCUMENTATION 

Documentation rclcase f ~ r  the fiscal year consisted 
primarily of S-IC-11 through S-IC-15 basic releases 
and change action. The basic release activity was pre- 
dicated on demand dates supplied by Operations. Be- 
&wing in July of 1966, .an accelerated effort was made 
to n~atch Engineeringt a roloasc capnbility with Opera- 
tions' rcquii-cments. Releases closcly paralleled Op- 
erations' demand beginning in November l9GG and ac- 
tually excccdccl Ule requirement by April 19G7. This 
effort resulted in the early delivery of approximately 
500 release packages. No further accelerated work 
schedules a r e  expected to be required to complete 

rating the intent of outstanding engineering orders 
(EO1s). The cumulative number of packages released 
a t  the end of the fiscal year was 1,207. Sixty-five 
packages remain to be released. (See F i y r e  2-15.) 

Documentation release associated with change action 
consisted of the completion of documentation for 156 
changes which are listed in Appendix E. During the 
same period, changes initiated included 174 ECP1 s, 
68 PRR's, and 21 CCP1s for a total of 263 changes 
which are  listed in Appendix F. 

The "Saturn Program Engineering Drafting Annext1 
and document D5-11979, "Required Engineering Re- 

Figure 2-15 Documentation Packages Released During FY 1967 

--a- CURRENT OPNS. DEMAND 
--.*---- CURRENT ENGRG. CAPABILITY - ACTUAL 



l ease  Documentation," were revised during the fiscal 
yea r  to incorporate rcr~uiremcnts to control retrofit 
docunicntation. As part  of thcse rccluirements, a 
unique configuration code, "K, " was established to 
identify retrofit documentation within the automatic 
re lease  system. 

S - I C  STAGE W E I G H T  STATUS 

The cnlculatcd dry  weight of the S-IC-1 stage, in- 
cluding F-1 engines, increaser1 947 pountls during 
FY 1967. That portion of the s h g c  for  which Boeing 
has responsibility (F-1 engines a r e  excluded) de- 
creased 114 pounds. 

The Boeing CEI specification weight decreased by 
37 pounds. Variations in S-IC-1 dry weight a r e  
shown in  Figure 2-16. Weights of the other flight 
stages a t  year-end a r e  shown f o r  comparison. 
These weights do not include research and devel- 
opment (R&D) instrumentation which var ies  with 
each vehicle (S-IC-1 through S-IC-5) and will be 
deleted entirely after S-IC-5. 

Figure 2-17 represents the current dry  stage weight, 
CEI specification weight, CEI specification weight 
(less engines), Boeing current weight (R&D, l e s s  
engines), and d r y  stage weight ( U D ) .  Weights are 
given in pounds. 

Figure 2-16 S-IC Stage Dry Weight Status 

CURRENT DRY WEIGHT S-IC STAGE 

115 - v 
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Figure 2-17 Breakdown of S-IC Stage Weights 

CEI SPEC. BOEING CURRENT 
CEI SPEC. WEIGHT WEIGHT (R&D) DRY STAGE 

VEHICLE WEIGHT (LESS ENGINES) (LESS ENGINES) DRY STAGE (R&D) 

S- IC-1 305,296 212,796 210,037 301,219 306,771 
S- IC-2 305,489 212,989 212,518 298,163 306,010 
S-IC-3 304,627 212,127 210,969 296,621 304,428 
S-IC-4 297,028 204,528 201,610 289,127 294,545 
S-IC-5 297,034 204,534 201,223 288,994 294,191 
S- I C-6 291,000 198,500 195,684 288,086 288,086 
S- IC-7 298,075 198,575 195,572 288,462 288,462 
S- I C-8 291,075 198,575 195,572 288,462 288,462 
S-IC-9 291,075 198,575 195,572 288,462 288,462 
S-IC-10 291,075 198,575 195,572 288,462 288,462 

S-IC-1 WEIGHT STATUS (CHANGES DURING FY 1967). 

613W 67 6130167 NET CHANGE 

DRY (LESS R&D) 300,272 301,219 + 947 
BOEING OPERATIONAL WEIGHT 204,599 204,485 - 114 

(LESS ROCKETDYNE) 
BOEING CEl SPECI FICATION WEIGHT 212,833 212,796 - 37 

(INC. R&D) 
BOEING WEIGHT (INCLUDING R&D) 210,270 210,037 - 233 
CEI SPECIFICATION WEIGHT 305,333 305,296 - 37 

RESEARCH AND DEVELOPMENT WEIGHTS (R&D) (CURRENT) 

S-15-1. 5552 LB. S-I C-4 5418 LB. 
S-IC-2 7847 LB. S- I C-5 5196 LB. 
S-IC-3 7807 LB. 

S-IC STAGE DESIGN 

d 

ELECTRICAL DISTRIBUTORS 

Foam expansion - Altitude and temperature tests on a 
Saturn V instrument unit distributor revealed that the 
foam potting material, BMS 8-38 Stafoam, had ex- 
panded since the initial cure cycle. Subsequently, 
numerous S-IC stage distributors which use this ma- 
terial were examined to determine if similar expan- 
sions had occurred. Some foam irregularities were 

noted, particularly in the S-IC-1 and S-IC-2 distribu- 
tors (made by MSFC) ; however, extensive laboratory 
tests showed that the functional operation of the distri- 
butors was not affected. These tests, and earlierquali- 
fication tests, haveverified the adequacy of BMS 8-38 
Stafoam for use in S-IC electrical distributors. 

Union Switch and Signal relays - During reliability test- 
ing of the S-IC electrical distributors, abnormal clos- 
ings of open relay contacts were detected. These 
closings occurred during a sine vibration sweep de- 



signed to simulate an cnginc shulrlo\v~l conclition and 
wcrc detected in Ule hlBlZ 37.196-7 and -8 rclays 
manufactured hy Union Switch and Sigrnl Company 
(US&S). An cxtcnsivc failure analysis progrnnl 
showed the cause of the closings to be the presence 
of contamination in the rclays. Further invcstigntion 
showed that this condition was probablc in a11 four- 
pole and six-pole rclays manufactured by US&S. Be- 
cause these rclays a r c  used in critical applications, 
u tlucldicrn wae nlnds to I-cplacs all of the rclayl W i t h  
parts manufactured in a clean cnvironmcnt under 
Boeing Quality Control sulvcillance. A joint Boeingl 
vendor cffort resultcd in an improvement in the manu- 
facturing environment and inspection techniques. All 
relays a r e  presently being inspected prior to sealing 
and are  inspected on a sampling basis after delivery. 
The relays a re  part-marked with a new part number 
MBR 37496-9 and -10, and a r c  identified with a 
green dot on the header. The MBR 37496-7 and -8 
relays were replaced on all vehicles under ECP 0193. 

As a result of the close surveillance exercised by 
Boeing during the manufacturc and testing of the 
MBR 37496-9 and -10 relays, irregularities were un- 
covered in the US&S testing techniques. Proper 
testing revealed that when the relays a re  subjected 
to temperature extremes, a carbonaceous deposit 
forms on the contact area, resulting in an out-of- 
tolerance contact r e  s i s t a n  c e on the six-pole 
(MBR 37496-10) relay. A rcvielv of electrical cir- 
cuitry using this relay showed that no circuit func- 
tion would be compromised by this phenomenon; 
however, every effort was made to isolate and elimi- 
nate the source. This effort included chemical 
analyses of component parts, back-fill gas, plant- 
filtered air ,  and relay -contained gas ; investigation 
and study of cleaning processes, baking techniques, 
and assembly methods; and electrical testing of vari- 
ous configurations (including the MBR 37496-8 con- 
figuratim). The results i n d i c a t e d  t h a t  t h e  
MBR 37496-8 relays were similarly affected by tem- 
perature extremes and that a new extraction and 
cleaning process will be necessary to alleviate this 
phenomenon. This extraction process is now stan- 
dard practice in the manufacture of the MBR 37496-10 
relay. 

Terminal boards - Problems were encountered dur- 
ing the fabrication and qualification testing of new 
silicon terminal boards utilizing new solder coated 
terminals a s  directed by PRR 1038. The terminal 
boards failed to pass qualification testing due to 
dielectric stren-@h failures. Since the exact cause 
of the failures could not be determined in time to 

support production schedules, PI33 1038 was revised 
to delete the new silicon terminal board and return to 
the previously specified epoxy resin material. The 
new solder coated terminals will be retained. 

VISUAL INSTRUMENTATION 

The film camera system operated satisfactorily during 
the S-IC-3 static firing. Strobe light skipping, experi- 
oncod during the 8-IC-2 akltie firing, was found to 11:rve 
been caused by poor regtlation in the grollnd power sup- 
! ly. This problem was eliminated by using stage bat- 
teries during S-IC-3 firing. A random flashing of the 
strobe lights during the programmed "dark time'' was 
discovered to have been caused by transients on the 
timer reset cal~le. This discovery was verified during 
the S-IC-3 static firing and later corrected by ground- 
ing the reset cable (ECP 0201). One of the two TV 
cameras was inoperative on S-IC-3 static firing due to 
the failure of a coaxial connector. A reinspection and 
rework program was conducted during refurbishment 
of S-IC-3 in order to improve reliability of all coaxial 
connectors. A 70 KC interference ripple, which ap- 
peared on the video signal and the monitors during pre- 
static checkout, was corrected by ECP 0197 which add- 
ed additional filtering to the regulated power supply of 
the 60B74600-1 TV transmitter. 

ENGINE SYSTEMS 

The tubing material for the stage-mounted LOX dome, 
LOX seal, engine cocoon purge, and prefill systems 
has been changed from Hastelloy "C" to aluminum in 
order to reduce manufacturing costs. This change 
was accomplished under PRR 1135 and is effective for 
vehicle S-IC-'I and on. 

The LOX seal purge regulator has been revised to de- 
lete the shutoff valve feature. The regulator i s  a flight 
critical item and, under normal operating conditions, 
the shutoff valve could have caused diaphragm reversal 
and subsequent failure. ECP 0141, which deletes the 
shutoff valve, is effective for vehicles S-IC-1 and on. 

ENVIRONMENTAL CONTROL 

The forward skirt  environmental control system was 
redesigned per ECP 0076 to optimize canister orifice 
sizes and add duct insulation. Redesign will be ac- 
complished on vehicles S-IC-3 and on. 

A hazardous gas detection system was designed for the 
fonvard skirt  and thrust structures per ECP 0040, ef- 
fective for S-IC-1 and on. 



EXCESSIVE FOIZWr\RD SKIRT TEMPERATURES 

In Fcl,lun~.y 1967, rcvisccl prcdictod S-IC forward 
skirt  s t~uc turn l  tcmpcmt.urcs, based on thc SA-501 
maximum hcnting trajectory environment, were re- 
ceivctl from NASA a s  additional clesign critcria. After 
review of tllc new thermal data, i t  was concluded that 
cstcin:tl thcrm:ll protcction woulcl hc necessary for 
vchiclcs S-IC-1 and on. NASA was notified by letter 
on April 6, 1967, of Uoclngla intention to submit ECP 
0207 to accomplish this forward skirt insulation. 

The S-IC forwarcl slart  will be insulated with Dow 
Corning 93-044 white silicone lubber (to be controlled 
by specification 60B32559). This material i s  suitable 
for spraying \\,hen dilutecl with frcon, cures within 24 
hours a t  room tcmpcrature, nard exhibits no slump 
when applied a t  maximum drawing thickness. A two 
to fivc-mill coating of Dolv Corning 92-009 dispersion 
coating pigmcntecl with Ferro Corporation's V-1747 
Black Silicone Color Concentrate will be applied a s  re- 
quired for proper color. (See Page 52.) 

FUEL DEPLETION 

S-IC-T testing 'and preliminaly analytical studies indi- 
cated that adequate fuel pump inlet net positive suction 
head (NPSH) could not be maintained during inflight 
fuel terminal dr'un. This condition, resulting 
from a liquid surface drop-out phenomena caused by 
fluid inertia and pressure drop through the fuel tank 
lower bulkhead outlet screens, could result in catas- 
trophic failures of the S-IC stage F-1 engines. To 
evaluate the problem, a development test was conduct- 
ed to study the fuel tank drain dynamics. The test re- 
sults revealed that a bubble injection phenomena oc- 
currcd which could cause fuel pump cavitation before 
the fuel level drops below the outboard (lower) discrete 
scnsors on the fuel probe. As a result of the fuel tank 
drain testing, the fuel depletion cutoff system was 
modified so  that the inboard (upper) discrete sensor 
would initiate the S-IC outboard engine cutoff command 
(ECP 0116). This change resulted in an increase of 
approximately 12,000 pounds of fuel residuals. 

An alternate solution to meeting NPSH requirements 
with reduced fuel residuals was sought by further test- 
ing with modified antivortex assemblies. The results 
of the testing showed that a combination of a filter 
screen covering the tank outlets with 24-inch circular 
flat plates placed above the outlets could reduce the 
fuel residuals by approximately 3,600 pounds. This 
reduction of residuals is equivalent to increasing the 
S-IC payload capability by approximately 270 pounds. 

A further change in assumed fuel slosh amplitudes 
from 4.6 to 1.5 inches reduced the residuals an addi- 
tional 3,900 pounds. This configuration ch'wge has 
been prosentod to the customer via ECP 0183, effec- 
tive on S-IC-3 and on. 

VALVES 

LOX and fuel fill and drain valves - The LOX .and fuel 
fill and drain valvos (GOB41002 and 603343002) and the 
LOX interconnect valve (60B41136) were reworked in 
accordance with ECP 0150 which required removal of 
all actuators for reheat treatment to a T-7351 temper- 
ature. These parts were originally made from 7075 
aluminum alloy heat treated to the T-651 condition, 
which has a much lower stress corrosion threshold 
th'an the T-7351 condition. This change was effective 
on a11 stages. 

GOX flow control valve (GFCV) O-ring - The fluoro- 
silicone O-rings used in the GFCV (60B51441) a r e  not 
LOX compatible a s  required by MSFC-SPEC-106. How- 
ever, based upon a completely satisfactory captive test 
history on all S-I, S-IB, and S-IC stages, the use of 
those O - r i n g s  on S-IC stage GOXflow control 
valves i s  not considered hazardous. Nevertheless, 
LOX compatible O-rings a re  being qualified for use on 
the S-IC stage. The program consists of valve testing 
a t  Parker Aircraft to ensure that LOX compatible viton 
O-rings will seal properly. These tests will then be 
followed by a static firing test on an S-IC flight s t ~ g e  
to ensure that the GFCV will function properly under 
actual flow conditions. 

LOX vent and relief valves - A joint Boeing/MSFC re- 
view of failure history revealed that LOX vent valve 
leakage problems were experienced on captive firing 
tests. Although these problems were corrected by 
ECP 177, which is effective on all flight stages, an 
extensive confidence test program has been authorized. 
The program, which is scheduled to be completed be- 
fore the end of 1967, will subject three Whittaker LOX 
vent and relief valves to a significantly more severe 
combination of flight and static firing environments 
than the component qualification test program. 

Check valves - Sterer check valves 60B51407 have been 
redesigned per PRR 1097, eliminating the chatter prob- 
lem experienced during checkout. The redesigned 
valves a re  presently installed on all.flight stages. 

Helium fill valve - Procurement problems of the he- 
lium fill valve 60B49013 prompted system redesign, 
replacing the valve with the 60B51407-7 check valve. 
Work was accomplished per  ECP 0064, effective on 
stages S-IC-3 and on. 



INSTIIUM ENTATION 

(21s tcnlpcrnturc ir;~nsducc.~ - Exccssi\*c rcsponsc 
time w:~s cxhibi~r.cl Ijy tlrc (iOI372088 tcn~peraturc trnns- 
tmnsclucer, uscd for measuring gas temperature in 
the engine area. A neb7 transducer, 60B72106, with a 
time rcsponsc of hvo seconds, has been clcsigned and 
qualified. This new unit requires the use of empiri- 
cally derived curves to compensate for radiation er- 
rors. The new tmtladucors, effective with 8-IC-1, 
were provided by ECP 0 182. 

LOX lcvcl scnsors - Thrce LOX cutoff sensors failed 
on the S-IC-3 vchicle. Thesc failures were caused by 
nn open resistor, a bad solar ccll, and a cracltedprism. 
Each of these failures had a different cause; however, 
i t  was concluded that thcrmal shoclt during LOX load- 
ing was the dctcrmining factor in each. Additional 
thermal shock tests and improved inspection of the 
prisms have been incorporated into acceptance tests 
a t  the vendors' and at Michoud. 

Filter manifold differential pressure transducer - Nu- 
mcrous failures of the filter manifold differential pres- 
sure transducer, 60072077-5, occurred during stage 
chcckout and static firing. A plan to return all deliv- 
ered units to the supplier has been initiated. Concur- 
rently, the transducer pressure fittings were ch~aged 
from one-eighth inch to one-fourth inch (ECP 0173) to 
provide a more rugged installation. Retested and modi- 
fied transducers, which were inst~l led on S-IC-1, ex- 
hibited the same initial failure charactcristic. Further 
investigation has sho~vn that all transducers of thispart 
number behave in a similar manner. It i s  felt that the 
problem i s  the result of initial stresses within the trans- 
ducers since the units tend to stabilize slmrtly after 
assembly with no further significant change. Initial ef- 
forts to determine d ~ e  exact cause of the shift were not 
successful. The specification has been changed to al- 
low a positive bias on the transducer so that telemetry 
(T/M) does not saturate when the negative shifts occur. 
The specification change has not resulted in a change 
in the overall systems accuracy. The vendor is con- 
tinuing testing in an effort to determine the cause of 
the shift. 

Loading electronics drift - During post-static checkout 
of the S-IC-2 vehicle, it was determined that the load- 
ing electronics drifted. ECP 0127 was released to cor- 
rect this problem. The drift problem was corrected, 
the new design was qualified, and units that were in the 
field have been modified to the new design. 

LOX t a l k  gas temperature measurement failure - 
Measurements C120-119 and C121-119 (LOX tank gas 

tcmperature) have failed repeatedly during S-IC sh t ic  
firings. A theoretical analysis of the installation has 
rcve:~lcd that the vibration environment causes con- 
tact chatter in the Deutsch connector used on the sen- 
sor. A clamp which will give 'igidity to the connector 
has been designed and i s  scheduled to be tested on the 
S-IC-5 static firing. ECP 337 has been initiated to in- 
s h l l  this clamp on S-IC-1 through s-IC-3 while PRR 
0571024 was released to install it on S-16-4 and -5. 

, 
Transducer and signal conditioner calibration analysis- 
Transducer and signal conditioner calibration curves 
have been analyzed to determine if a standard calibra- 
tion by part number can be used instead of individual 
serialized calibrations. The analysis was based on 
data from parts calibrated for vehicles S-IC-1 through 
S-IC-10. Results of the study showed that for 90 per- 
cent of the parts, calibrations could be used. Inter- 
changeability of parts will not necessitate calibration 
tape changes. 

A stringent review of the Airite t i m u m  pressure ves- 
sels was conducted a s  a result of the S-IVB incident. 
A l l  bottles delivered from,Airite were eddy current 
tested with satisfactory results to verify use of cor- 
rect filler wire. This practice will be continued on all 
future bottle deliveries. 

Helium bottles on S-IC-3 - The continued slide in the 
schedule launch date of the S-IC-3 stage caused a re- 
evaluation of the helium bottles1 susceptibility to 
s t ress  corrosion. Consequently, the 20M02008 
helium bottles will be replaced with 60B49031 helium 
bottles on the S-IC-3 per E C P  0215. The helium 
bottles on the S-IC-2 have already been heat-treated 
again because of an original production e r ror  and 
therefore a re  not considered s tress  corrosion sus- 
ceptible. 

HI-LOK FASTENER FAILURE 

Failures of titanium l/4-inch Hi-Lok fasteners during 
installation gave sufficient reason to investigate the 
cause and possible consequences of failure of in- 
stalled fasteners. An intensive investigation revealed 
no degradation in the load carrying capability of the 
preloaded fasteners. However, Engineering requested 
an inspection of 1/4-inch titanium fasteners installed 
on the S-IC-3 vehicle to substantiate the integrity of 
the fastener installation. This inspection consisted 
of a visual examination of all 1/4-inch titanium 
fasteners. One hundred of the fasteners which were 
visually examined were then removed, penetrant 
inspected, and tensile tested. No fastener deficien- 
cies were detected. 



INSTIXU AIENTATION T1iEIIRIAL INSULATION 
REQUIREXIENTS 

Engh~cering rcvlesign of fo17vard skirt  compartment 
components - as a result of the 5-2 engine chilldown 
requirement (ECP 0076) - has been completed. 
Hcater blankets required for the rate gyros and servo- 
accelerometers were successfully qualification 
tested. Temperature sensitive transducers were 
either relocated to a more suitable area of the stage 
o r  successfully requalified to the ECP 0076 environ- 
mental criteria. Associated cabling components were 
similarly requalified to these new criteria. 

PROPELLANT DISPERSION SYSTEM COMPONENTS - 
GOB02741 

Qualification and reliability tests were successfully 
completed in March 1967. During test firing of the 
qualification test units (previously subjected to the 
low-temperature vibration environment), an anomaly 
was found in the penetration performance of the 
linear shaped charge (LSC). An extensive failure 
analysis revealed that the anomaly was caused by 
faulty packaging and handling procedures for the LSC 
prior to final assembly. After revision of the pro- 
cedures, the charges were retested and performed 
successfully. 

During the reliability test, the f i rs t  test specimens 
experienced structurd failures under vibration. An 
analysis of the stage static test data revealed that the 
test time was excessive. The test requirement was 
revised and the test was completed successfully. 

PREVALVE SEQUENCING 

As a backup for  engine cutoff, the S-IC stage prevalves 
were originally intended to be closed upon an abort 
cutoff command. During an F-1 engine firing to test 
this engine cutoff method, prevalves were used for 
engine shutdown, and the turbopump was disintegrated. 
As a result of this problem, ECP 0164 was prepared 
to incorporate the prevalve interlock control circuits 
to eliminate the possibility of engine thrust termina- 
tion by prevalves. In order to satisfy the crew safety 
requirements of having a redundant and safe engine 
cutoff system, an additional engine stop solenoid for 
each engine was incorporated by a Rocketdyne ECP. 

PRESSURE SWITCHES 

Consolidated Controls Corporation completed qualifi- 

cation of the GOB49030 pressure switches on February 
15, 1967. This source was established to back up the 
initial contractor, Southwestern Industries. 

STRESS CORROSION SURVEY 

In October 1966, The Boeing Company initiated a re- 
survey of all S-IC stage hardware because several 
part failures were Mentlfiecl as s tress  corrosion 
cracking. All S-IC stage drawings were reviewed, 
and a total of 1,849 representative parts were identi- 
fied as  potentially susceptible to s t ress  corrosion. Of 
these items, 319 required detailed analysis. At the 
conclusion of this exercise, 63 items were recommend- 
ed for  corrective action by engineering change 
memorandum (ECM). 

HEAT SHIELD 

An ingredient of the M-31 ceramic insulation which is  
used on the heat shield i s  tipersul, a fibrous potas- 
sium titanate. Upon notice from the supplier that the 
production of this material had been discontinued, i t  
was stockpiled to support predicted S-IC heat shield 
requirements. An inventory of the stockpiled supply 
established that an insufficient supply was available to 
support the flight heat shield and spares requirements. 

The use of an alternate ceramic material, FTA 442A, 
per MSFC specification 10M01828, i s  being docu- 
mented for use on vehicles S-IC-10 through S-IC-15. 
Heat shield panels with FTA 442A insulation will be 
requalified to current predicted flight environment. 

SAFETY AND ARMING DEVICE INOPERABLE - 
60B02772 (INERT) 

During checkout and static firing of the S-IC-1 and 
S-IC-2 vehicles, numerous operating failures of the 
inert safe and arming device were experienced. A 
failure analysis was successfully conducted. As a re- 
sult of this analysis, more stringent inspection and 
test procedures were instituted a t  the vendor's 
facility. 

THRUST RING SPLICE ANGLE FAILURE 

Failures of several splice angles on the upper thrust 
ring splice angles on the S-IC-D vehicle resulted in a 
discrepancy check on existing installations for ve- 
hicles S-IC-T and S-IC-1 through S-IC-8. Three 
additional failures were reported on the upper ring 



angles disclosed that s t ress  corrosion was the cause 
of these failures. 

ECP 0156 was implcmentcd to reduce the possibility 
of failure resulting from stresses induced during 
assembly of Ulc upper and lower thrust rings. The 
splice angles wcre replaced by splice plates made 
from 7075 material heat treated to T73 condition. 
Thla ctmnge is lneorporated on vehieles 8-IC-1 
through S-IC-15. 

TIMER CARD - 60B62 10 1 

Failures of the electrical timers were detected during 
reliability tests of the timer distributor, during post- 
static checkout of the S-IC-1 vehicle, and during func- 
tional testing of the timer cards. This failure mode 
was manifested by an essentially zero time delay out- 
put from the timer. An extensive failure analysis re- 
vealed that the zero time delay was caused by capaci- 
tive coupling of the start  signal to the gate of the out- 
put silicon controlled rectifier. A filter capacitor in 
the gating circuit corrected the deficiency. As a re- 
sult, ECP 0113 was prepared to modify the timer 
circuits. 

TIME/CYCLE CHANGEOUT PROCEDURES 

An analysis of data collected from the various test 
phases of the S-IC equipment showed that the useful 
life of certain limited life items could be expended 
prior to flight. ECP 0208 was prepared to assure 
that the S-IC stage would operate as  nearly as possi- 
ble, with equipment that had been through all of the 
test phases and yet had not expended its life limit. 
For  this purpose, i t  was necessary to apportion the 
operation of limited life items for the various test 
phases. This apportionment facilitates timely change- 
out of components which, due to an excessive accumu- 
lation of operating time cycles, would eventually re- 
quire replacement prior to flight o r  during one of the 
test phases. 

THRUST VECTOR CONTROL SYSTEM 
SERVOACTUATOR 

The exterior of the aluminum portion of the 60B84500 
servoactuators has been painted (per ECP 0162) to 
further improve stress  corrosion resistance capa- 
bilities. NASA/MSFC has similarily painted the 
50 M35008 servoactuators installed on S-IC-1 and 
S-IC-2. 

INSTALLATIONS 

Qualification of metal sheath cable assemblies used in 
the engine instrumentation system was completed. 
These cable assemblies had been redesigned per 
PRRts 1021s and 1010S. Testing of silicon ablative 
tape, for protection of forward skirt cabling from the 
expected SIB ullage rocket motor blast (ECP OOZtl),  
was completed. Tests indicated that the tape is 
adequate. 

Engineering drawhgs, for  the installation of S-IC-3 
and S-IC-4 static firing instrumentation, were pre- 
pared and released during FY 1967. 

COMMON ORDNANCE 

Contract Modification MICH-268 converted S-IC 
common ordnance items from contractor-furnished 
equipment to government-furnished equipment for 
stages S-IC-1 through S-IC-10. In response to this 
contract change, Boeing revised Class I documenta- 
tion to reflect the vendor-Boeing part numbers and 
coordinated the closeout and/or termination of the 
vendor-Boeing subcontracts. Meetings were attended 
with North American Aviation and Douglas Aircraft 
Company which will be responsible for common ord- 
nance management. This responsibility includes de- 
sign, documentation, hardware allocation, supplier 
control, failure anaJ.ysis, change control, and status 
r e p  rting. 

INSULATED CONFINED DETONATING FUSE - 
60B02753 

The qualification and reliability tests for these items 
were successfully completed by September 1966. 
There were no problems associated with the test 
specimens. 

TELEMETRY SYSTEM 

MSFC/Astrionics and The Boeing Company jointly 
approved flight clearance certifications for all 
R&D telemetry system assemblies. Qualification 
of the modified power supply (60B76137) for the 
single sideband top-deck assembly has been 
completed. 

RF SYSTEMS 

Boeing has not been able to verify the NASA qualifica- 
tion of the range safety decoder (50M10698) and the 



ODOP transponder (50M12181-1A) to the contract end 
item spccii icatio~l f o r  the S-IC. 

The asscmblics listed below have been qualified and 
certification le t ters  submitted to the customer: 

a) GOR75130-1B and 60B75130-3B, telemetry 
multicoupler: 

b) 607374941-1 range safety antenna; 

c) 60B74959-5D, range safety hybrid ring; 

d) 60B74959-3C, range safety hybrid ring; and 

e) 60B75160-5C, telemetry RF power divider. 

ENGINEERING TEST PROGRAMS 

CJUALIFICATION TEST PROGRAM 

13oeing/MSFC designated parts - During this fiscal 
period, qualification testing fo r  75 components was 
successfully completed (see  Figure 2-18). During 
this report  period, the number of components cert i-  
fied hw increased by 119 from 977 to 1,096, Slxty- 
two components remain to be  certified; three a r e  for  
the S-IC-1. 

IZELIABILITY TEST PROGRAM 

Test  program - The reliability tes t  program started 
the fiscal yea r  with 19 tests scheduled f o r  a program 

Figure 2-18 S-IC Qualification Test Summary 
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completion date of July 14, 1967. These tests in- 
cluded I2 propulsion/mechanical tests and seven 
clectricnl/clectronics tcsts. Three tests wcre being 
conductcrl at the start  of the fiscal year. During the 
reporting pcritxi, 19 tcsts were initiated; six pmpul- 
sion/mcchanicnl and one ~lectrical/electronics tests 
wcre added to the schedulc; three tests were can- 
celled; and 17 tcsts wcre completed. At the end of the 
fisc,d year, five propulsion/mechanicd tests and one 
cleetrlunl/uloctiwtrica test ~ernaitl tt, kw ~ ~ m p l e t e d . .  
Completion of the program is  now scheduled for 
November G ,  1967, instead of the original date of 
July 14, 1966. (See F i y r e  2-19.) 

Factors which contributed to this change in program 
end date a re  a s  follows: 

b) Management's direction of giving top priority to 
the evaluation testing of the S-IC pneumatic con- 
sole and associated GSE hnrdware in the High 
Pressure Test Facility schedules; and 

c) A 2-1/2 month down period in the High Pressure 
Test Facility due to a high pressure line failure 
on March 11, 1967. (See pages 38 and 39 for de- 
tails of this failure.) 

The following tests were successfully completed dur- 
ing the reporting period: 

Propulsion/Mechanical Flow Tests 

a) Helium container manifold; 

a) The net increase by four in the total number of I b) Upper hot helium supply duct assembly; 
tests; 

Figure 2-19 Reliability Test Completions 
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c) 1.oweih hot tlctliutn supply duct assemMy; I b) Thrust OK clislributnr; 

d) Fuel prrssu re feeder duct assembly; 

e) Cold fecrlcr rh~ct assembly: arid 

c) Propulsion distributor; 

cl) Sequence a c t  control distrilxr tor; 

f) Hot feeder duct assembly. I e) Battery: and 

Non-Flow Propul~ion/Mech~nicd Tests 

a) Fuel hi-level cutoff probe; 

b) 1'resrsul.e switch anc1 bracket; 

c) LOX interconnect duct nssembly; 

(1) LOX prevdve; md 

e) Pressure relief switch. 

Electricnl/Elcctronicu Teats 

a) Timer car-cl: 

Fiaure 2-20 Damage lo Hiy!~  Pressure Test Foci fity 

!blain power rjlist~ibutor. 

T o  improve the rdirJ>ility schedule and date, the LOX 
interconriect duct assembly test was conducted by 
Boeing in Seattle, The engine purge system regulator 
test i s  scheduled to be conducted in the Chrysler 
Facility at &itl[iclmud. 

fIIGZS PRESSURE TEST FACILITY FAXLUliE 

On March 11, 1967, a six-inch hot nitrogen-hullurn 
test  upp ply line ruptured after being pressufized with 
gaseous nitrogen to 3,200 psig at an indicated pipe 



temperature of 6 lo0 F. Tho prcssurization was 
preparatory to conducting reliability test R409/413. 

High pressure  gas flow from the two-foot wide rupture 
caused thc pipe to dcflect into and damage the adjacent 
four-inch vent line, four-inch N/lie cold line, and the 
three-inch LN line, all of which a r e  supported by a 
comnlon pipe rack. RIovenlent of thc pipes caused 
extensive clrun:lge to pipc supports nearest to the 
rupture, and, in atlrfltlon, conduii eabllng, inetru- 
mentation, ,ant1 niiscell~meous items were dunaged 
f r o n ~  the force generated by the rupture. Figure 2-20 
i l lustrates thc damage to the testing facility. A board 
of investigation appointed by the Rlichoud Manager 
produced the following findings relative to the failure. 

a) i\letallurgical examinatiolls .of the a rea  of the pipe 
that failed showed the material had a spheridized 
structurc indicating that a t  some time the 
material had been heated to over 1,000 degrees F 
but l e s s  than 1,350 degrees F. 

b) Properties of the ruptured pipe indicated an 
ultimate strength of 12,800 psi a t  1,250 degrees 
F ;  therefore, i t  was concluded that the failure 
was due to overheating of the pipe caused by 
installation of improper heater elements. 

In c rder  to avert  similar failures, the hot line 
system has been redesigned with suitable improve- 
ments in the hcater and hcater control design. The 
averaging thermocouple system was eliminated, and 
additional temperature monitoring instrumentation wzs 
included. More stringent procedures have been initi- 
ated to maintain facility configuration control. 

Lightning struck an electrical power distribution line 
a t  Michoud on June 20. As a result  of this, a power 
loss  was experienced, affecting primarily the Stage 
Test  Facility and High Pressure  Test Facility. Steps 
were taken to make safe the S-IC stages (S-IC-6, -4, 
-3, and -F) in the Stage Test Facility. There was no 
stage hardware being tested in the High Pressure  Test 
Facility. Several pieces of facility equipment were 
damaged. Full power will be restored to the building 
by July 1, 1967, and was restored to the High Pressure  
Tes t  Facility by June 22, 1967. 

The major actions taken by Boeing Management a s  a 
resul t  of this incident were: 

a) Emergency stage protection action was ac- 
complished by stage tes t  personnel immedi- 
ately after the power interruption to make safe 
the S-IC stages (S-IC-6, -4, -3, and -F) . 

b) Second shift personnel, in affected areas,  
were notified not to report to work. Affected 
f i rs t  shift personnel were reassigned to pro- 
ductive work. 

c) Facilities immediately initiated the acquisi- 
tion of emergency replacement equipment, 
i. e. 75 KVA motor/generator prime mover: 
rented two 312 KVA motor generator se t r ;  
obtained by loan from Mason Rust a 
1,500 KVA transformer. 

d) Issued Flash Report of incident. 

e) Condllcted a Boeing Management review the 
morning of June 21. 

f) Michoud Contracts advised the NASA Con- 
tracting Officer of the Power Outage on 
June 21. 

g) Released Facility Damage Report by June 22, 
1967. 

STRUCTURAL TEST 

The S-IC Structural Test Program was initiated during 
January 1965 and was successfully completed in mid- 
June 1967. This test program demonstrated the ade- 
quacy of the S-IC structure by i t s  ability to withstand 
the ultimate design conditions. (Ultimate design 
conditions exceed the maximum operating conditions 
by a factor of 1.4.) Components (S-IC-1 configuration) 
that were tested in FY 1967 were the LOX tank as- 
sembly, the forward skirt ,  the base a i r  scoops, the 
f airing-to-stage attach fittings, and the apex gore 
assemblies. A design ultimate pressure test was per- 
formed on the S-IC-1 fuel tank. Testing of the shor t  
LOX tank was completed, including a design ultimate 
pressure  test. The S-IC-5 apex gore assembly tests 
were also completed during the year. In addition to 
demonstrating the structural integrity of the S-IC 
stage, we were able to identify two potential structural  
problems (both of minor significance) and take the 
necessary corrective actions. In one case, higher 
strength bolts were used to fasten the heat shield sup- 
port panels to the structure: and in the second case, 
the cruciform baffle stiffener in the fuel tank was re- 
inforced to provide a sturdier structure. 

DEVELOPMENT TEST 

Development test  activities during the fiscal year  
concentrated on the resolution of design data problems 



ant1 tliscrcpancics idrntificd during manufacturing, 
static firing, and qualification testing. Support was 
also prr)vicled for Bocing and contractor out-plant 
development pnrblems. 

During thcl fiscal ycar, 19G ncw dcvclopment tcsts 
wcm initiated. These includc 105 mechanical clec- 
tricnl tcsnts and 91 nlatcrials and proccsscs tests. 
FiguYe 2-21 fllustrntes thc nurn t~c~  of tests inittnted 
and completccl during the year, Tcsts col~~pletcd 
during thc year totnlcul 169. A t  thc end of the fiscal 
ycar there wcrc 37 tcsts scheduled and 14 tests in 
progress. 

The following tests completed during this period con- 
tributcd to a change in part design: 

a) D504 - System integration of LOX tank optics, 
strobe, timer, and camera: and 

b) Dl3105 - Timer cards. 

The following are dcvelopment tests, scheduled for 
cornplotion by July 1, 1967, that deal with current 
problems: 

a) Dl3072 - Seal leakage test; 

Figure 2-21 Development Tests initiated and Completed During FY 1967 
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b) Dl3169 - Fuel t'mk drain test; 

C) Dl3175 - Evaluation of hIB1I 37496-9 imd -10 
rc1:lys ; 

d) Dl3177 - Quality Assurance Inspection of MBR 
37496- 10 relays; aud 

e) hl/P 17 1G - Dimensional stability of BMS 8-38 
fonm (ttent shield). 

SYSTEMS A N D  S T U D I E S  

DAMAGE STUDIES 

As part of a branch system safety study, engincering 
conducted a st,age damage prevention study for the 
S-IC-4 stage during countdown and static firing at 
BITF. The purpose of this study was to identify the 
sourccs of potential stage damage.. For  the study, 
damage was defined as an imposed condition (including 
hardware malfunctions, procedural, and operational 
errors) which caused a design limit to be exceeded. 
A form of fault tree analysis was used to establish 
the potential damage sources. At this time, the pre- 
liminary results of the study a r e  being reviewed by 
Design Engineering to establish disposition. When 
completed, the total study will be documented in 
D5-13704 which is scheduled for release early in the 
next quarter. 

ELECTROMAGNETIC COMPATIBILITY 

Electromagnetic compatibility (EMC) testing of MSE 
Michoud Complex I1 was successfully completed 
early in the f i rs t  quarter of FY 1967. This testing 
was accomplished on stages S-IC-3, S-IC-4, and 
S-IC-5 during F Y  1967, and the test results docu- 
mented in T5-6742-3, -4, and -5, respectively. 

Out-of-specification transients were detected on a 
small percentage of the monitored stage circuits dur- 
ing the EMC testing on each of the three stages. None 
of these transients, however, caused a stage system 
failure o r  an electromagnetic incompatibility between 
stage components. Special tests showed that the 
primary 'source of these transients was the stage 
solenoids. Suppression of this source was imple- 
mented by ECP 0 180. Additional testing has been 
accomplished to isolate and suppress the remaining 
transients which appear to result from power appli- 
cation, removal, and transfer operations. Analysis 
of the test results and initiation of feasible corrective 
action should be completed within the f i rs t  quarter of 
FY 1968. 

S-IC-F REINSPECTION 

During November of 1966 the customer proposed an 
inspection of the ring baffles in the S-IC-F with" the 
object of establishing the damage, if any, resulting 
from tanking operations. A s  a result of this sugges- 
tion, Bocing proposcul an extensive reinspection of 
the S-IC-F for possible other damage or  deterioration 
caused by handling, usage, and the Florida weather 
envtrenmant. Upon receipt sf NASA authority to pro- 
cccd with the complcte reinspec tion, S-IC Engineering 
issued a reinspection plan which had been developed 
in a series of meetings among personnel of E~gineer- 
ing, Operations, Safety, Program Planning and Re- 
porting, and Systems Test. The reinspection of 
S-IC-F was carried out in test cell 3 of the Michoud 
Stage Test Building over a period ranging from Feb- 
ruary to April. A full report containing the findings 
made during the reinspection was issued as Document 
D5-13730, "S-IC-F Reinspection Program. Each 
discrepancy found during the reinspection was dis- 
positioned according to standard unplanned event re- 
cord procedures. (See Page 20.) 

CONTRACT E N D  I T E M  (CEI )  SPECIFICATIONS 

Par t  I CEI Specification CP02S00001103D, dated 
March 15, 1967, (stages S-IC-3 through S-IC-10) was 
authorized by Supplemental Agreement MICH-443 to 
CPIF Contract NAS8-5608. This CEI specification, 
which supersedes Addendum CEI Specifications 
CP02S0000 1103C through CP02S00001110C, contains 
all contractually approved changes through March 15, 
1967. The S-IC-3 stage was delivered with four 
Boeing CEI nonconformances and one NASA noncon- 
formance. Three of Boeing's nonconformances and 
the NASA nonconformance were related to certifica- 
tion of propellant dispersion systems components. 
Abbreviated draft copies of the PART 11 S-IC Stage 
(S-IC-3 through S-IC- 10) CEI Specification, were 
transmitted to NASA in April 1967. This specification, 
which was based on the 66B10903 end item test plan, 
was approved by NASA in April. Completed copies 
will be incorporated into CPIF Contract NAS8-5608. 
Par t  II CEI Specification defines the CEI in terms of 
the detail product configuration and thus establishes 
the configuration baseline for delivery of all S-IC 
stages. 

INTERFACE C O N T R O L  D O C U M E N  TATION ( I C D )  

A N D  INTERFACE R E V I S O N  N O T I C E S  ( I R N )  

Via Supplemental Agreement Mod. MICH 434, all 
ICD1s and IRN1s with which Boeing concurred a s  of 
March 1, 1967, have been incorporated into the appli- 



cable CEI specifications. Updates of the CEI specifi- 
cations are to be made on a monthly basis via admini- 
strative engineering change proposal. The first 
update (ECP 0032-55) was submitted on April 1, 1967. 

Boeing (as of June 30, 1967) listed 11 ICD's not com- 
patible with Class I documentation, 29 ICD's which 
a r e  completely acceptable, four ICDfs in Boeing re- 
vie\\', one XCD \vhich Bocltrg has rejected and NASA 
wants to delete from the S-IC contract, and seven 
ICDfs not received. The ICD1s are identified in the 
June 1, 1967, issue of MA-004-002-2H, "Saturn 
V-S-IC Interface Control Documentation Contractual 
Index and Status Report, " which was incorporated 
into the CEI specifications for configuration base- 
line purposes by Mod. MICH-434. 

GSE/MSE DESIGN 

S-IC PNEUAlATIC EQUIPRIENT 

S-I(: pneumatic console - MTF - During the S-IC-T 
static firings at MTF, three problems were experi- 
enced with the S-IC pneumatic console and the inter- 
connect piping beisveen the console and the stage: 

a) Both the LOX and fuel prepressurization module 
flowrates were low due to excessive pressure 
drop in the interconnect piping. PRR 1202G has 
been processed to correct the problem by in- 
creasing the piping internal diameter. 

b) Excessive pressure drop was also experienced in 
the LOX dome purge module interconnect piping 
and the piping was changed to a larger diameter. 
The 1,000 psig required lockup pressure was ex- 
ceeded on both MTF S-IC-T firings (1,100 psig 
and 1,047 psig, respectively). Analysis of ail 
test data from R-Test static firings, S-IC-T 
through S-IC-3, revealed that the lockup pressure 
ranged between 960 psig and 1,140 psig with no 
adverse effects being detected. Rocketdyne has 
been requested to review the static firing data 
and to raise the lockup pressure requirements. 

c) During the successful S-IC-4 static firing on 
May 16, 1967, all stage pneumatic requirements 
were met except that the LOX dome purge p re s su~  
locked up high at 1,025 psi. The helium bottle 
f i l l  regulator was inoperative and the stage bottles 
were filled using manual control of the console 
isolation valve. Regulator failures during pre- 
static checkout operations posed a problem and 
corrective ECM's a re  in preparation. 

S-IC pneumatic equipment - KSC - A critical design 
review was held December 18, 1966, on the S-XC 
pneumatic console, pneumatic checkout racks, and 
forward umbilical service unit, including MTF and 
KSC electrical controls and interlocks. No addi- 
tional major design problems were discovered at that 
time. Design corrective action for component failures 
has been initiated by ECP's. 

A member of Michoud Management (Michoud Facilities 
Manager) i s  now on special assignment to direct the 
resolution of the pneumatic equipment problems. A 
special study is being made to improve the reliability 
of the pneumatic console, to incorporate improvements 
prior to AS-50 1 roll-out (to obtain maximum reliability 
within the remaining time), and to plan for additional 
improvements subsequent to AS-50 1 flight. 

Michoud Management has formulated a plan to preclude 
the possibility of pneumatic equipment problems causing 
a delay in the AS-501 launch. This plan includes six 
committed changes, one change which is now in the 
process of being committed, and seven items that 
Michoud Engineering is  studying for additional improve- 
ments to resolve component failures. 

On June 28, 1967, the NASA/MSFC S-IC Stage Project 
Manager reviewed this Michoud Management Plan. As 
a result, NASA concurrence was obtained to proceed on 
the changes as  listed below. 

Committed 

ECP 119 Console Vent and Relief Circuitry 
220 The Pressure Transducers 
225 Manual Ball Valve 
229 Solenoid Valves 
246 APCO GN2 Regulator 
262 Helium Bottle Fill Regulator 

In Process 

ECP 244 LOX Dome Purge Regulator 

Additional Items 

Investigate Stage Damage Potentials 
Marotta Solenoid Valve 
Flodyne Ball Valves 
Redundancy of Components ir. Critical System 
Pneumatic Console Maintenance 
Pneumatic Console Improvement Program 
Qual Test of Ladewig Relief Valve 



S-IC/SATURN V AFT UMBILICALS 

Three problems have bcen identified which could pre- 
vent satisfactory disconnect of the S-IC aft umbilicals 
a t  launch. These problems are: 

a The tail service masts for S-IC-1 are installed on 
the mobile launcher platform too close to the stage, 
The umbilical carriers warre designed md qudi- 
fied to a specified distance of 32.87 inches be- 
tween the vehicle umbilical plate and the tail ser- 
vice mast: however, actual installed dimensions 
for the S-IC-1 are as much as two inches less 
than this dimension. (See Figure 2-22.) 

Tests of the complete umbilical carrier/tail ser- 
vice mast systems have been conducted by NASA 
in Huntsville with the hardware installed to simu- 
late the S-IC-1 configuration. Minor hardware 
modification (removal of rubber bumpers) and an 
increase of the kick-off pressure (500 psig to 750 
psig) permitted satisfactory operation of the en- 
tire system. These tests included simulation of 
2.5 inches ~f vehicle hsrtaoiital (rrrdial md 
tangential) motion. The results were satisfactory. 
ECP 0205 has been approved to incorporate the 
above modifications. 

b) The horizontal motion of the vehicle during the 
f i rs t  10 inches of vertical rise may exceed the 

Figure 2-22 Stage Dimensions yersus Mobile Launcher Platform Dimensions 

FOLLOWING DIMENSIONS ARE GIVEN FOR NOMINAL CONDITIONS. 
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2. "B" = 32.87 IN. - DIMENSION REQUIRED BY DESIGN CRITERIA BETWEEN VEHICLE PLATE AND INTERFACE 
3. "C" = 3.5 TO 4 IN. - VEHICLE RISE AT NORMAL UMBILICAL DISCONNECT 
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movenlcnt capability of thc S-IC aft umbilical 
carr iers .  Should horizontal disylaccmcnt clue to 
wind loading ,and engine misalipm~ent cxcced 
2-1/2 inches before approximately 3-1/2 inches 
of vehicle rise, the primary umbilical disconnect 
mode (pneumatic) may not occur. If the horizontal 

Figure 2-23 Radial and Tangential Motion of Vehicle 

displacement of the vehicle exceeds 2-1/2 inches 
before approximately 10 inches of vertical rise, 
the secondary (mechanical) and emergency 
(break-away) modes of disconnect may not occur. 
(See Figure 2-23.) Theoretical analysis of worst- 
condition vehicle motion indicates that horizontal 
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displacement will not exceed two inches until 
approximately eight inches of vehicle rise. 
Thcrcforc, no difficultj is cxpectcd tvitli the pri- 
mary umbilic:d cfisconnect mode. ECP 0040-1 
(KSC) was prepared by BATC providing for modi- 
fication of the tail service masts to allow approxi- 
mately 2-1/2 to 3 inches of motion capability of 
the umbilical carriers.  Testing of the complete 
umbilical carrier/tafi service mast system, 
which was begun in May 1967 to vcrify this in- 
creased motion capability, is proceeding success- 
fully. Successful completion of the testing will 
mean that no difficulty is  expected with secondary 
and emergency modes of the umbilical disconnect. 

c) The third (emergency break-away) mode of um- 
bilical disconnect was not previously tested. 
This mode i s  required to function if the primary 
(pneumatic) and secondary (mechanical) disconnect 
modes fail to operate. Doeumcntation has been 
released under ECP 0213 to provide for redesigned 
stage umbilical hardware that permits satisfactory 
operation of the emergency mode of disconnect. 

LIGHTWEIGHT MANUAL ENGINE ACTUATOR (LMEA) 

The lightweight manual engine actuators (LMEA) 
required @y CCP 9001) to support tile S-IC stage a t  
KSC were received from the vendor. A considerable 
number of discrepancies were found in the power pack, 
resulting in its return to the vendor for corrective 
action. The delay in receiving adequate vendor 
hardware caused Boeing to provide heavyweight man- 
ual engine actuators. to KSC to support SA 501 and 
SA 502 until useable LMEA hardware can be obtained. 

GSE/MSE RANGE SAFETY 

Stage level test equipment - Documentation necessary 
to reflect the GFE to contractor furnished equipment 
conversion of design responsibility for the range 
safety and ordnance test se t  as  completed during the 
f i rs t  quarter of FY 1967. 

The data systems ground equipment, range safety test 
system, and ODOP test system met all design objec- 
tives during S-IC-3, S-IC-4, and S-IC-5 post-manu- 
facturing tests and S-IC-3 post-static tests at Michoud. 
Data systems ground equipment also met design ob- 
jectives during S-IC-3 static firing at R-Test and 
S-IC-T static firing at MTF. Minor modifications to 
correct design problems were initiated and incorpo- 
rated without schedule impact. Final engineering 
evaluation tests on the above equipment were com- 

pleted early in the first  quarter of FY 1967. These 
tcsts demonstrated that equipment design objectives 
were met and that all equipment interface6 were com- 
patible. 

RP- 1 MICROBIC CORROSION 

As a result of identification of microbiological 
organisms in a GSE fuel storage system at MTF, fuel 
samples were taken from the S-IC-F vehicle to deter- 
mine whether microbiological organisms were present 
in the fuel tank. The S-IC-F vehicle samples con- 
tained various microbiological organisms. Further 
analysis is  in progress to identify the type of organ- 
isms present, since only certain micro-organisms 
are capable of causing corrosion of metallic containers 
by forming oxygen concentration cells. At present, 
no cases of corrosion have been identified; however, 
the investigation is being actively pursued. 

PURCHASED COMPONENTS 

Considerable effort was expended during the fiscal 
year in tracking and analyzing failures of purchased 
components. This effort was taken to insure timely 
resolution of problems in design testing usage. The 
overall indication is that the failure rate of purchased 
components is continuously decreasing. 

KSC TEST PROCEDURE REVIEW 

In October 1966, Change Order 305 was received, 
authorizing review of KSC prelaunch test procedures 
and launch vehicle test requirements as related to 
specific stage test requirements and test specifications 
and criteria. To date, 490 S-IC-1 stage and GSE pro- 
cedures have been received from KSC for review 
and comment, and 404 of these procedures have been 
answered by 35 reports submitted during the period of 
November 14, 1966, to June 30, 1967. The remain- 
ing 86 procedures are presently in work. 

Fifty-six procedures are required by Document 
D5-13618, "Specifications and Criteria for S-IC Stage 
Prelaunch Checkout and Launch Operations at KSC . I' 
Review has been completed on 42 of these procedures, 
six are still in work, and eight have not yet been 
received. 

DEVELOPMENT TEST ACTIVITIES 

Development test programs on the S-IC pneumatic 
console (D5-13 158) and the ground prevalve accumula- 



tor  asscmbly (D5-13156) have been initiated as  a re- 
sult of r ep l a to r  failures experienced during S-IC-3 
static firing operations. In order to dcfine specific 
problem areas, a test which will operate the complete 
pneumatic console 25 cycles in the launch countdown 
mode, was initiated on June 1, 1967. 

Individual lnunch critical components are  in life cycle 
test under tests D5-13 157 and D6-13158- 1 through -8. 
Twelve of the component tests have been completed, 
leaving eight tests yet to be completed on relief valves, 
pneumatic actuated ball valves, and solenoid valves. 
Vacco and Grove re y l a to r s  a re  being evaluation 
tested in a moclcup that simulates the actual installed 
system as closely a s  possible. The test program be- 
gan on May 19, 1967, and two out of the six tests have 
been completed. 

R-QUAL 

Post Static Checkout (PSC) was completed on the 
S-IC-1 and S-IC-2, and the stages were subsequently 
prepared for  shipment to KSC in July 1966 and 
January 1967, respectively. 

The test and checkout complex was transferred to the 
R-Qual laboratories in March 1967, with certain por- 
tions of the data transfer package (updated documen- 
tation, programs, etc.) scheduled to be delivered in 
the next fiscal year. Design support was provided 
until the transfer was completed. 

R-TEST 

During the successful static firing of the S-IC-3 a t  
the R-Test static test stand on November 15, 1966, 
regulator failures in the pneumatic console were 
experienced. ECP 0171 wns initiated to redesign 
the regulator, conduct developmental and qualification 
testing, and to develop a second vendor source. 
Design support was pravided until static firings were 
completed. 

MICHOUD 

General technical consultation and design support 
were provided during the fiscal year a s  required for 
resolution of stage and GSE problems encountered 
during PMC of the S-IC-3, S-IC-4, and S-IC-5. This 
same service was also provided during PSC of the 
S-IC-3. 

Environmental control system (ECS) air  flow measur- 
ing capability was added to the ground cooling unit 
installation to allow verification of the installed stage 
ECS configuration. 

MISSISSIPPI TEST FACILITY 

Engineering design support provided on-site technical 
consultation to the Systems Test organization and their 
subcontractors in the installation, calibration, and 
checkout of support equipment in the test complex. 
An interim installation was made adjacent to the Test 
Control Center to allow checkout prior to installation 
on the test stand. Access to the test stand was granted 
during the first  quarter o l  the fiscal year and installa- 
tion of support equipment began in a few areas. Dur- 
ing installation, design problems were resolved by 
on-site design support while appropriate corrective 
action was being initiated. CCP 9078 was initiated 
to cover those design changes in support equipment 
installation that resulted from inconsistencies in the 
interface requirements. CCP 9109 was submitted to 
assume design responsibility of certain static firing 
critical GFE. This CCP was subsequently disapproved 
by the customer, but a drawing review of the static 
firing critical GFE has been initiated. 

A magnetic tape machine was ordered to augment the 
data retrieval capability of the digital events evaluator 
(DEE). A critical design review was held on the 
terminal countdown sequencer and the ignition sequen- 
cer  with a verification of design resulting from the 
review. A critical design review of the ground hy- 
draulic system was held and resulted in PRR 1188, 
which added over pressurization protection and 
filtration capability. 

CCP 9202 was approved to provide for installation of 
GFE backup hydraulic power supply unit (HPSU) and 
associated equipment at MTF. The basic unit at MTF 
is  identical to the R-Test unit which has experienced 
numerous failures and has a poor reliability history. 

The S-IC-T arrived on-site on October 23, 1966, and 
was stored in the Booster Storage Building. Configu- 
ration checks, consisting of a Brooks Analyzer check- 
out of all wiring md a physical verification of mechani- 
cal equipment were completed on December 17, 1966, 
and the stage was installed in the static test stand on 
December 18, 1966. The S-IC-T static firing test 
plan for demonstration of MTF site activation, was 
released on December 30, 1966, as  a part of MTF 
test plan 66B500002. On December 1, 2, and 6, 1966, 
an on-site critical design review of MTF control cir- 



cuits and interlocks was conducted. Action items 
gencratcd a t  this review were assigncd and completed 
prior to the S-IC-T captive firings. 

The S-IC-T captive firings occurred on hlarch 3, 1967, 
and hlarch 17 with no major problems. These 
firings verified a suspected deficiency in the LOX and 
fuel prcprcssurization systems. The requirement for 
flowrates of four pounds per second could not be met 
due ra oxcnarcpiva pramuro drop i r ~  hterclonneot piping' 
PRR 1202 was initiated to correct tlus deficiency. 
The S-IC-4 captive firing occurred on May 16, 1967, 
without CCP 9202 (backup HPSU) o r  PRR 1202 imple- 
mented. However, no major problems were en- 
countered. 

KSC configuration was provided for the MTF test 
stand by Mod. 102. This change necessitated the re- 
working of the bulkhead protection equipment (MTF) to 
a new configuration that can be used with the GFE 
static firing S-IC internal access platform set 
(Previous configuration was not compatible with the 
new KSC configuration). Engineering changes have 
been released for this rework. 

KSC 

Proposed engineering changes to the bulkhead protec- 
tion equipment to accommodate a North American 
Aviation request to revise the S-IC/S-I1 Interface 
Control Document were disapproved by NASA. Re- 
vision would have permitted stage personnel to walk 
on the protected LOX bulkhead. Disapproval of the 
changes by the NASA Level III CCB has created a 
serious problem for S-I1 personnel in providing main- 
tenance access to the S-11 engines. Boeing is working 
with S-II and NASA personnel in an effort to resolve 
this problem. 

AUTOMATED BOE l N G  CALIBRATION DATA 

SYSTEM ( A B C D )  

S-IC Engineering Software System Operations has 
been organized within one engineering group to assure 
consistent control and operation of automatic test 
procedures and ABCD products. Documentation has 
been released to define: 

a) The total S-IC software system requirements en- 
compassing all automatic procedures d data 
products ; 

b) The tape format of the Apollo/Saturn Calibration 

Tape (A/SCT) and ATOLL Test Procedure Tapes; 
and 

c) Input data type and format. 

These documents, transmitted to NASA per CCP 9140 
(MICH 263), are a s  follows: 

a) D5- 13681 "S-IC Test and Checkout Software 
System Requirements" 

b) D5-13708 "The Apollo/Saturn Calibration Tape 
and Microfilm Data Requirements" 

c) D5-13674 "Specifications for ATOLL Proce- 
dure Tapes" 

d) D5-13159-1 "On-Line Data Input System Tape 
Version I1 Specifications (ODIS 11 
Tape) " 

e) D5- 13746 "Description of Instrumentation/ 
Telemetry Data on Cdmputer Tapestf 

ABCD data products have been delivered in the form 
of magnetic tapes and computer printouts a s  follows: 

Test Location 
Stage o r  Phase Product Date 

S-IC-1 KSC A/SCT Tape and 4020 4/24/67 
Microfilm Plots 

S-IC-2 PSC ODIS Tape and Associ- 2/13/67 
ated Listings 

S-IC-3 PSC ODIS Tape and Associ- 5/16/67 
ated Listings 

S-IC-4 MTF A/SCT Tape and 4020 5/8/67 
Microfilm Plots 

S-IC-5 PSC ODIS 11 Tape and 6/2/67 
Associated Listings 

S-IC-5 MTF ODIS Tape and 4/6/67 
Associated Listings 

8-IC-6 PMC OD16 11 Tape and 5/28/67 
Associated Listings 



RELIABILITY ANALYSES 

SYSTEM DESIGN ANALYSIS 

Documents D5-12572-1, "S-IC System Design 
Analysis - Propulsion/hIechanical", and D5-12572-2, 
"S-IC System Design Analysis - Electrical, Elcctro- 
nic .and Ordnance, " are continuously being updated 
witlr fntluro mudc ntrd cffoet nndyerogl (PMBEA) and 
prob'ability analyses. All data for the S-IC-2 
has been input to the computer and agrees with the 
latest S-IC-2 configuration. 

SPECIAL STUDIES 

"Hydrogen Explosion Hazard Survey, " was released 
a s  Document D5-13693 in December 1966. This 
survey revealed that no hydrogen explosion hazards 
exist for the S-IC-2 and S-IC-3 stages. 

The "Maintenance Action Rates" (MAR-I for S-IC Com- 
ponents) report was released in September 1966. This 
report, making extensive use of the digital el ents eval- 
uator for its content, permits the use of time cycle 
data from the DEE printout in the assessment of part 
failure rates provided by logistics. Individual MARfs 
for 22 S-IC stage electrical components were included 
in D5- 13604-1, "S-IC-4 Stage Maintenance A~ialysis. " 

A special redundancy study was conducted to support 
the Saturn \ Hold/Recycle Decision Criteria. This 
study, which analyzed the probability of multiple fail- 
ure, was completed and the results forwarded to NASA. 

RELIABILITY TEST PROGRAM 

A review of the S-IC Reliability Program was held on 
July 28, 1966. NASA and Boeing reliability personnel 
participated in this review as required by the kelia- 
bility Program Plan, D5-11013. The review summa- 
rized the program to date, provided the current status 
by audit findings, and described the activities current- 
ly in progress and projected for the future. No major 
conflicts were noted. 

The Reliability Program Plan was signed by NASA 
and Boeing and released on November 18, 1966. This 
release reflects the format and requirements in IN-I- 
V-S-IC-65-18, NAS8-5608, Schedule I, CPIF, dated 
November 1, 1965. 

A product quality survey was initiated to review and 
update existing stage and GSE failure mode and effect 

analyses (FM&EA). The updating covered hardware 
and time intervals not previously analyzed, identified 
single failures which could cause abort, and identified 
single failures which could cause loss of stage, vohicle, 
or  crew. 

An audit of selected S-IC reliability program cate- 
gories was conducted by MSFC during August 1966. 
This audit was designed to ascertain the S-IC relia- 
biltty ppagram eanforinance with CPKf? contract doau- 
ment IN-I-V-S-IC-65-18. During the audit, deficien- 
cies in the information contained in the propulsion/ 
mechanical piece part data packages were discovered. 
The data necessary to satisfy the audit findings has 
been established and steps have been taken to rectify 
this problem. 

RELIABILITY ASSESSMENT 

FAILURE ANALYSIS 

Extensive emphasis has been placed on the S-IC 
failure analysis program, which has continued to 
show improvement during this period. 

In addition to monitoring receiving and subassembly 
discrepancies, major emphasis has been placed on 
monitoring and evaluating in-service failures that 
occur on stage and GSE hardware during post-manu- 
facturing checkout, static firing, and post-static 
checkout and after delivery to KSC. 

Each in-service failure i s  posted in the weekly "Fail- 
ure Status Summaryf1 (unresolved failures) published 
by the Michoud Reliability Data Center. The re- 
sponsible action agency is logged against the item, 
and the unresolved problem is carried in the Failure 
Status Summary until it has been evaluated and pro- 
gram corrective action is provided. 

A second document, "Failure Review," is published 
for  each stage. These documents, which are  pub- - 
lished to assist management at prefiring and pre- 
flight readiness reviews, list the cumulative failure 
history and corrective actions taken for  each stage. 

EQUIPMENT QUALITY ANALYSIS 

The Equipment Quality Analysis (EQA) laboratory 
was expanded during the third quarter of FY 1967. 
Greater emphasis has been placed upon the dis- 
assembling of parts to verify their quality and design. 
This was done to prevent the possibility of costly 



major mdfunctions cluc to component failures. EQA 
is presently concentrating on rclinl~ility critical com- 
poncsnts but will cvcntunlly move on to other production 
hnlrlwnrc ns \\.ell. 

'I'\\.cnty-nine parts were analyzed bet\\.een July 2 .  
1066. and June 8 .  1967. Receipt of satisfactory 
rcplics from suppliers cn:~blcd three EQAts to be 
closed out ,  1 G  closccl with no reply required. and 
l o  ~*on~:tlnlng open pcntling euppllar ~*cplloa. Forty- 
five EUA's a r c  schecluled for ncxt cluartcr. 

Thc 24 ICQA's pedonncd during the fourth fiscal 
clunrtcr a r c  listed below: 

EQr\ No. 
- - 

RN 60C5111F 
Rh' 60C1000F 
224P-1-503 
MBC 11A-1 
SIN649 
SlN3026B 
PIIBSZO-1 
SP-67 
BAC-B30GP6-5 
PIIBR37.196-.4B 
MRR37496-10B 
GOB.11028-1 
60B59802-3D 
60B59803-1E 
60B37476-3D 

CL64CJ470MP3 
MBC llA-2 
MBC llA-4 

Resistor 
Resistor 
Potentiometer 
Capacitor 
Diode 
Diode 
Transistor 
Transformer 
Hi-Lok 
Relays 
Relays 
Ilelium Check Valve 
Power Transfer Switch 
Battery, Silver Zinc 
Pneumatic Pressure  
Regulator 
LOX Interconnect Duct 
Seal Naflex 
Seal Gasko 
Duct. Assy. 
Rectifier 
Transistor 
Diode 
Measurement 

Calibrator 
Capacitor 
Capacitor 
Capacitor 

DATA COLLECTION AND ANALYSIS 

Two hundred sixty-f ive special computer printouts 
concerning failure data were supplied to requesting 
organizations by the Launch Systems Branch Relia- 
bility Data Center (RDC). These special printouts 
were required to support such varied activities as 
cost accounting, human engineering, and logistics. 

One hundred requests were received by the RDC for  
Interservice Data Exchange Program (IDEP) data. 
All JDEP data requested was obtained and supplied to 
the using organizations. Boeing furnished nine re- 
leases  to the LDEP. 

A total of 624 Corrective Action Requests (CAR'S) 
were initiated by the Launch Systems Branch o r  
assigned to Boeing by NASA during F Y  1966. Five 
hundred twenty-nine were closed out; 91  remain open 
and a r e  programmed f o r  completi.on and closeout next 
quarter. 

Continuous effort is being expended to isolate repeti- 
tive failure trends. Some of these collective analyses 
have resulted in further laboratory analysis and/or 
design corrective action. The requests fo r  design 
corrective action a r e  included in the CAR statistics 
above. 

RELIABILITY AUDITS 

The findings of the FY 1967 reliability audits in 
compliance with D5- 110 13, "Reliability ~ ro 'g ram 
Plan," and related documents were published in the 
three quarterly "Reliability Program Status" reports: 
D5-13556-2, D5-13556-3, and D5-13747-1. The 
fourth report, D5-13747-2, will be published after the 
end of the fourth fiscal quarter. 

RELIABILITY DATA ANALYSIS MODEL 

Thirty-five thousand cards containing input to the 
computerized reliability data analysis model 
(RDAM) have been put on tape. Single-engine 
firing data has been analyzed and input to the model. 
Pertinent time cycle and configuration data which 
has been accumulated a t  the I?-1 single-engine test  
stand in Huntsville, a t  the static test  tower west 
in Huntsville, and a t  the Rocketdyne single-en- 
gine stand a t  Edwards Field has been gathered, 
analyzed, and input to the model. 

I STAGE DESIGN ASSESSMENT 

Sufficient S-IC static firing, reliability, and qualifica- 
tion test  data has been gathered to enable a prelimin- 
a ry  stage reliability assessment to be performed. 
Additional data is being gathered, evaluated, andload- 
ed into the RDAM on a daily basis. 



Those results of the November 15 stntic firing of the 
S-IC-3 that were applicable to stage reliability assess- 
ment wore analyzed and entered in D6-11954-1, "Sat- 
urn S-IC Stage Reliability Analysis Record." All 
UEIlfs and UCRfs written against S-IC reliability 
cri t ical  hardware during testing in simulated flight 
environment were analyzed, and applicable failures 
were  put into the reliability assessment mode. A 
matrix showing tho total test  times from qualification 
testing, reliability losting, S-IC-T stxitie firing, and 
single engine static firings versus the applicable fail- 
u r e s  for  each crit ical  component in the stage has been 
prepared for use  in further stage reliability assessment, 

SYSTEM AND COMPONENT ASSESSMENT 

A preliminary reliability assessment of the thrust 
vector control system (servoactuator) was completed. 
At 50 percent confidence levels, the reliability of this 
system was assessed a t  ,9951 compared to a .9944 
system goal. This assessment was based upon the 
failure mode and effect analysis (FM&EA) and upon 
time and failure data accumulated during stage and 
single engine firings. 

Due to contamination problems encountered with the 
MBR37496-7 and -8 relays, a reliability assessment 
was conducted on a l l  -7 and -8 relays used on the 
S-IC. All relays were tested rather than testing the 
cri t ical  applications a s  done in the RDAM. The re- 
liability for  one -7 and -8 relay, based on both criti- 
cal  and noncritical applications and performing a 
successful 160-second mission (at a 50 percent con- 
fidence level), is .9984. The reliability for  the 34 
relays in reliability cri t ical  applications is .947 (at 
a 50 percent confidence level). 

MANUFACTURING 
DEVELOPMENT 

Manufacturing Development continued to support 
Manufacturing in a l l  a reas  necessary to production of 
the S-IC stages. During the fiscal year,  efforts were 
concentrated to maximize process improvements, 
product reliability, and cost savings. Activation of 
additional manufacturing capabilities, emphasis on 
the Zero Defects program, and acquisition of new 
business were  fully supported. Processes  and ma- 
ter ia ls  developed in industry were monitored, and 
close liaison was maintained with Engineering Design 
and other technological grcups to keep abreast  of new 
trends in materials,  designs, and product improve- 
ment i tems applicable to advanced launch systems. 

I WELD DEVELOPMENT 

ELECTRON BEAM WELDING 

Y-ring assemblies a r e  presently being fabricated 
from three 5-1/2 by 27-inch billets joined by metal- 
a r c  (MIG) welding. Development effort i s  being con- 
ducted to develop electron beam welding to maximum 
penetration and quality capability and to arrive at a 
more dependable process to replace the pure MIG 
process. An electron beam welder from Marshall 
Space Flight Center is being used (see Figure 2-24). 

Figure 2-24 Electron Beam Gun 

DIAPHRAGM TEST HARDWARE 

Preliminary design studies performed by Engineering, 
Huntsville, indicate that the forward bulkheads of the 
S-IC tanks could be flattened. This flattening would 
result in shortening of stage length, a s  well as con- 
siderable weight savings. These studies require test  
hardware to verify strain distributions in the diaphragm 
and cylinder sidewalls upon pressurization. Two ar- 
ticles a r e  being fabricated for satisfaction of concept 
information requirements. 



SUPPORT FROM ENVlRONRIENTALLY CONTROLLED 
ASSEMBLY AND hlILLING AREA 

TIC (tungsten inert gas) tube welder - Manufacturing 
Development investigated the cause of poor weld qual- 
ity produced by the TIG tube welder. An adjustment 
was made in the angle of the tungsten electrode to the 
part. It was suggested that a more careful check be 
made of fittings prior to welding and a daily check be 
made of weld travel to aasuro oenelrrtent travel. A f b r  
these recommendations were followed, the weld qual- 
ity improved to acceptable limits. 

VAB SUPPORT ON GIRTH AND TEE WELDS 

Manufacturing Development support was requested to 
solve the distortion problem caused by making the 
104-foot girth welds in the VAB. Support was also 
requested for solution to erratic manual tee weld qual- 
ity. Distortion was reduced to an acceptable level by 

Figure 2-25 Fuel and LOX Tank Weld Repair 

using proper weld sequencing and strongbacks (internal 
stiffeners) and by making the tee-top welds during the 
mechanized fill pass. 

Intermittent gross porosity and weld cracking was the 
major tee-top weld problem. By pre-planned trim- 
ming, the tee-tops were made to come within .0l0 to 
.020 of each other during the mechanized fill pass. A 
scraping tool to clean the faying surfaces just p r i ~ r  
to welding wan develapsd. With optimum part gapping 
and pre-weld scraping, high quality, repeatable welds 
can be made. 

I WELD REPAIR HISTORY 

Fuel and LOX tank weld repair records from the 
S-IC-D, S-IC-F, and S-IC-3 through -11 stages pro- 
duced the data plotted in Figure 2-25 (data for stages 
-9 through -11 is incomplete because welding for these 
effectivities has not been completed). 

INCHES OF WELD 

D5-1260 1-4 51 



CHEMICAL PROCESSES 

Two Jemons t r~ t ions  of spray foam applicalivns were 
evnluated. Thc first ,  given by Polyfo:rm, Inc., 
I1:+rvc_v, 1-3. , used a scrapped secf jc)~~ of t!~rust struc- 
tllrc, which cnnsistcd of two sections al,prosimatcly 
10 fcot by 5 Coel. 'Ibis is much 1lc:lvier g:rgo lnntorinl 
than that used in the iorwtlrd skir t  and is thus more 
difficult to foam onto a t  nmbirnt lcnlpcrsturcs. Poly- 
~ O ~ I I I ' P  equipn:ent h:is n mr3dil'ied Gusnler gun head. 
Tile second dc~nonstsatic,n, conductrd by XASA a t  the 
Rcclstonc Arsenal, inndc use of the Binks foam Sun. 

Sew information on predictccl temperatures reachecl 
in the f o n v ~ r d  skir t  area: forced a re-evaluation of 
polyurethnne foam. h1atc;ixls ancl Processes Eog'i- 
ncering cuntluctcd an investigation of insulation ma- 
t e r i d  ssuitxble f o r  the forward skirt. Current planning 
is to use Uotv ','onling Silicone Rubber (93-044) ablative 
n~xtrrinl, in ~ I R C P  of polyurethane foam, on S-IC-2 
through S-IC-15. (See Page 32.) 

A 4-feet by 10-feet simulated Corv:arrj skirt. test panel 
was f'nbricaled and sprayed with Dow Corning 'rhermal 

Figure 2-26 End View of CilipOreoker 

R:lr~.ier Contilzg 93-027 Ihl.aiive mate rial. The pairlt 
finish flns been subjehtcd to accelel-akd drji.ng at 175 
dcgrces I: to nvoid a thrso-week wait for  colnpletion 
of a i r  curing. Specimens fo r  engineering tests will be 
cut fro111 this sprayed panel. Proble~lls exist in using 
tho spray type silicone (93-027) due to tile effect of 
solvents on the substra.tc paint finish system. This 
problem is currently being studied. 

MACHiNIFBG AND FORMING 

ADVAXCED DXILI, DESIGN 

Manufactusjng nevelopment personnel have demonstra- 
tcd the capnbiiities of the Speedicut Chipbrrialrer dril l  
it? S-IC assen:b!g areas. The unique feature of the 
dj.i!l is thc! Chipbreaker rih which runs the full. 1ongt.h 
u; I;bs clrill i'1ut.e~. One of i t s  puiyoses i s  to rn.ini.mize 
tho size of Ule ck-ip in order  to prevent it from fusing 
sncl jarrining up i:1 t!~o flute. T'nis jamrnin.g is the 
major cl;?av,%nck of tne ccmventional drill, Not once 
during the drilling of 480 holes in a 1-1/8-inch thick 
7075-T651 plate did a. Chipbreaker rtrfli become in- 
openf ive  file to chip jtl.mmixig, even with 2,800 rpm 
a l ~ d  .003 ipr feed. 'fl~e drill, point skowsd negligible 
wear dan~age  ~ N c h  was due to the f ree  floatixlg chip 
in ihe dril l  flute (888 F ig i res  2-26 and 2-27.). 



Evaluation tests conducted in the manufacturing de- 
vclopmcnt lrtboratory have proved conclusively that 
considcr:tblc manhour savings and hole quality im- 
provcmcnt can bc realized by using the Chipbreaker 
drill  in thc Vertical Assembly Building and in the 
intertank and thrust structure assembly areas. Dur- 
ing the drilling of attzzch holes common to the fonvard 
skirt ,  intcrLznk structure, thrust structure, and Y- 
rings of the fucl and LOX tanks, i t  takes two minutes 
tx, tlrll l  n hula, with caolt~nt, using n cunvuntisnal 
drill. Using a Chipbreaker drill, i t  requires only 25 
sceonds per holc. There a r e  7,700 holes per S-IC 
assembly being drilled in the vertical assembly tower; 
the Chiphrcnlcer saves approximately 180 manhours 
per assembly. 

Additional savings were realized when the freon TB-1 
drilling coolant was replaced with the cetyl/dodecyl- 
BMS 3-2 drilling lubricant. Also, less overloading of 
drill  motors and greater drill point life will be realiz- 
ed. The point life of this drill i s  10 times that of the 
conventional drills. Drilling manhour savings can 
thus be realized in the thrust structure, intertank 
structure, and forward skirt  structure assembly areas. 

Changeover to this drill will not require a change in 
present facilities, and the drill i s  sharpened in the 
conventional manner with existing equipment. 

DRILL BIT EVALUATION 

A standard drill bit evaluation test criterion has been 
prepared by Manufacturing Development. The test 
specification indicates Boeing/Michoud standard ma- 
terial, thickness, hwle size, lubricant, drive motor, 
and a i r  supply to aid drill manufacturers in recom- 
mending corresponding conventional drills based on 
number of holes drilled, tolerance, feed, and speed. 
The ultimate aim i s  to reduce corporate procurement 
costs by means of bulk purchases. 

DRILLING LUBRICANT 

The lubricant TB-1 used in drilling is costly and re- 
moves the grease from drill  motors and passivity 
from tools. Cetyl/dodecyl-BMS 3-2 drill  lubricant 
offered improved hole finish in tests conducted by 
Manufacturing Development personnel. A substantial 
cost savings was realized with the use of this lubri- 
cant. Because of the low flash point of the BMS 3-2 
solvent, it can only be applied by squeeze bottIe appli- 
cation. Further studies a r e  being conducted to find a 
solvent to replace the BMS 3-2 solvent, which has a 
high flash point. This is especially important because 
of the safety hazards within the mist system. 

TOOL AND MACHINE DEVELOPMENT 

Y-ring/bulkhend mill cutter - Excessive breakage and 
wear was occurring on the High Speed Steel (H. S. S.) 
mill cutter that i s  used to back gouge the Y-ring to 
bulkhead weld joint prior to welding. The necessity 
cf machining dry, to prevent contamination from the 
lubricant residues that can affect weld quality, results 
in high heat and wear on the cutter. 

Manufacturing Development modified a standard cutter 
by reducing the number of teeth from 24 to 12. This 
increase in clearance overcame the problem of chip 
adherence to the cutter, consequently improving the 
surface finish. 

I t  was also observed that the cutter would break down 
if any segment of the stainless steel clamping strap is 
trapped between the Y-ring and bulkhead. The H. S. S. 
cutter was further modified with brazed carbide in- 
serts. The H. S. S. cutter with brazed carbide inserts 
was utilized on two bulkheads with excellent results. 
For both bulkheads, inner and outer peripheries have 
been machined dry, showing no wear on the cutter 
whatsoever. Previously the cutter required re- 
sharpening after machining either inner o r  outer 
periphery. 

The feed was doubled to 28 inches per minute, and sur- 
face finish was excellent. A savings of four manhours 
per bulkhead was realized, as  well a s  considerable re- 
duction in time for cleaning the milled slots. 

MULTI-STEP CUTTER 

A new two-step six-flute end mill cutter for milling 
edges of tank skins and Y-ring assemblies was tried 
out in the VAB. Results showed that the desired sur- 
face finish and a one-pass step cut i s  possible. Before 
the cutter design was incorporated, cutter chucks on 
the Onsrud router heads in the vertical welding assem- 
bly bays were changed from one-half inch diameter 
chucks to one-inch diameter chucks. A cost saving 
of approximately 30 hours per stage will be realized 
through the use of this cutter. 

SPECLAL GRINDING TOOL 

A special grinding tool was designed and fabricated 
for blind grinding on the internal surface of the weld in 
the GOX line weld assembly. This tool was used on 
the S-IC-4 GOX line for weld repair. Results were 
excellent and the tool was accepted by shop personnel. 



One-p:tx-t pr imers  - P r i n ~ c r s  a r e  used in thc manu- 
f:tct~.urc of electrical cable terminations to condition 
tlw nroprcnc shc;lth for ndhcsion to poljwrethnne. 
Two-1):trt p r i ~ n c r s  a r e  subjcct to e r r o r s  in mixing and 
tvci~hin:: and a r e  confused with one-part primers.  
Olhcr p ~ ~ ~ ~ l ~ l c n i n  : ~ r u  contnminnbion, storage, and 
prinler drying tinzc. Tests conducted, using both one 
and two-part npprovcd ncoprene pr imers  on various 
neoprene sheaths, indicated that pre-mixed one-part 
pr imc~.s  :Ire the most practical. These pre-mixed 
p r imers  havc been rccommencled for  production use 
to retlucc cost by eliminating weighing, mixing, loss 
of pr imer  clue to contamination, and rejection due to 
pr imer  malfunction. 

\'acuunl-formctl plastic molds - Polyethelene shect 
m:~teri:il was vacuum-formed into several  cable mold 
collt'i~wr:ttions, and one configuration was selected 
for  productio~l inzl~lementation. l'he use of the poly- 
etheylcnc m:ttcrial has deleted the requirement for 
mold releasc being applicd to the mold cavity. Cable 
~:;olds of this matcrial  a r e  capable of being reused 
sevcla l  tinzcs. 

QUALITY ASSURANCE 

PROGRAM DEVELOPMENT 

An :tutomatic spray system has been installed in the 
dye penetrant tank located in the nondestructive tes t  
area .  This system i s  fas ter  than the previous method 
of h:~ncl-spraying, docs not contaminate the a i r  in sur- 
r o u n r l i n g  \ v o r k  spaces,  : ~ n t l  is more economical than 
the original method of dipping parts in the penetrant 
solution. 

A n~cclutnized procurenlent system was implemented 
by Iiecciving Inspection. When a purchase order  is 
released, an IBN card is fed into the data system 
causing the computer to call out all inspection require- 
ments and routing information. 

.A new system for revising the requirements for tes t  
equipment calibration intervals has been developed 
using a computer data bank. The bank collects re- 
vision information and prints out, every two months, 
the compiled data a s  a revision to  Section 15 of 

D5- 12620, "Calibration/Certification Record 
System - Launch Systems Branch." 

A delayed dating system has been established for all 
certified general purpose measuring equipment and 
certain MSE/GSE. "Delayed dating" means that the 
equipment is calibrated but not dated until i t  i s  issued; 
however, a limit is se t  as to the maximum time allow- 
ed between calibration and the date of issue. The end 
result  is fewer calibration operations per item in 
given time period. 

TECHNIQUES 

The quality evaluation laboratory developed a new use 
for the Budd, Radar 158 Instrument. The unit has 
been calibrated to measure electrical conductivity to 
verify the heat treat  conversion of 7075-T6 aluminum 
to 7075-T73. 

Quality's gas chromatograph has been modified with 
a new gas sampling device, which enables it to detect 
minute impurities in gases. 

The measurement control laboratory (MCL) imple- 
mented a means of reading gas volumetric flow by 
using alignment optics and closed circuit television. 
Using this method, one man can perform a calibration 
previously requiring two people. In addition, the pro- 
cess  can be performed 25 percent faster and with more 
accuracy. 

The MCL adopted a method f rom the National Bureau 
of Standards for calibrating its volt box in such a man- 
ner as to include the resistance factor of internal in- 
terconnecting rods. This makes i t  possible to obtain 
absolute relative voltage ratios,  consequently assur- 
ing maximum accuracy of the volt box. 

Tho strandard universal ratio set in the MCL was modi- 
fied to allow the reading of direct  values rather than 
reading ratios and then interpolating to derive the 
value. This significantly improves the accuracy of 
the ratio set. 

Two nondestructive test  (NDT) techniques were de- 
veloped and documented to further enhance our ability 
to verify the integrity of S-IC components. They are: 

a) Eddy current inspection of titanium weld wire 
material; and 

b) Eddy current thickness measurement of stainless 
s teel  tubing. 



PROCEDURES I 
The basic technical document for Factory Operations, 
D5-11982, "Special Inspection Procedures ," is being 
updated and cxpanded as  necessary to reflect changes 
on the hardware. 

LABORATORY - TOOLS AND EQUIPMENT 

The capability of the quality evaluation laboratory was 
expanded by the addition of the following equipmenk 

a) A Polaroid close-up camera (3X magnification) 
to be used in taking pictures of corrosion and 
contamination in rejected parts; 

b) A set  of tungsten carbide ball gages used to 
measure fluid passages in fittings and other 
critical internal dimensions; 

c) A set  of standards for calibration of the Dermi- 
tron plating thickness tester,  including cadmium 
plating on steel, copper, silver, and brass for 
the special applications utilized on this program; 
and 

d) The Model 600 Vistascope optical inspection 
instrument with a micrometer and adjustable 
work table. ( This instrument has the capability 
for measurement of small components and is 
especially useful for inspecting electronic circuit 
boards. ) 

The measurement control laboratory had a coaxial 
cable installed connecting Boeing's lab to Chrysler's 
lab. This will provide each lab with an alternate 
means of frequency correlation. 

PRODUCTION INSPECTION - TOOLS AND EQUIP- 
MENT 

Development of special inspection equipment con- 
tinued throughout the fiscal year as production ex- 
panded. Examples of special inspection equipment 
developed by Quality Assurance personnel are: 

a) A mechanical tape applicator was developed to 
apply leak detection tape to the LOX and fuel 
tanks during hydrostatic test; 

b) A depth gage was developed to measure the under- 
side of the tee flanges for undercoat and scratches 

c) A small scratch depth and mismatch gage was de- 
veloped when a need arose for a utilities gage; 

d) Special designed units were built and are now be- 
ing used to check flatness on the bulkhead fittings; 

e) Optical targets were built to find the center of 
larger openings than previously anticipated; 

f) An eddy current unit was purchased to check the 
titanium helium bottles for various titanium 
alloys; and 

g) An ultrasonic digital readout system was pur- 
chased to give a higher degree of accuracy and 
closer tolerance readout. 

QUALITY ASSURANCE ACTIVITIES 

QUALITY ENGINEERING REVIEWS 

During the fiscal year, Quality Engineering reviewed 
639 engineering drawings, 232 supplier drawings, 
1,425 engineering orders, 245 supplier acceptance 
test procedures, and 122 supplier cleaning documents 
for compliance with the requirements of NASA quality 
publication NPC 200-2. They also participated in 
nine critical design reviews for supplier furnished 
hardware. 

QUALITY AUDITS 

Figure 2-28 shows the 50 special audits made during 
FY 1967 (19 in-plant , 19 supplier, and 12 special). A 
total of 166 discrepancies were reported from these 
audits. Fifteen safety audits were conducted with 60 
findings reported. Each item either has been or  is 
being satisfactorily resolved. 

In addition to the normal quality program audits, 
Quality has developed in-plant hardware audits over 
and above the requirements of NPC 200-2, Section 15. 
In this type of audit, certain pieces of significant 
structural hardware are selected and after the design 
requirements have been reviewed, the components of 
the assembly are removed from stores, checked for 
inspection acceptance, and sent to Receiving for a 
complete reinspection. Conformance to traceability, 
receiving tests, and supplier data package require- 
ments a re  verified even so  far  as  verifying procured 
standards such as rivets and bolts. Then the entire 
in-house manufacturing process is analyzed; the manu- 



Figure 2-28 Quality Audits 

facturing planning, c r i t ica l  process  control and per-  
sonnel certification, chronology of inspection buy-off, 
and thc integrity and configuration of tooling a r e  a l l  
included. Finnlly , a l l  Material  Review Board (MRB) 
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Thc source control chart room was revised by addi- 
tion of a procurcd hardware problem-action board. 
This room proved to bo an cffcctive tool in the solution 
of program problems, maintaining the status of sup- 
pliers,  and deciding the extent of source control cover- 
age required for each supplier. 

Prcpaasfi aupi~li6r L U P V P ~ ~  wafo ragroufi&d, pfvirig fill. 
Florida supplier survey rcsponsibility to BATC; and 
all Tennessee, North C arolin:~, South Carolina, North- 
e rn  ~Iississippi ,  Northeril Alabama, and Northern 
Georgia supplier survcy responsibility to Boeing/ 
Huntsville Test Operations. 

Bccause of the importance of critical hardware to the 
successful launching of the Saturn V , management 
teams were sent to the suppliers of critical hardware 
items. These teams, consisting of Boeing Quality, 
Materiel, and Engineering personnel, visitcd 39 sup- 
pliers. (For geographical location of suppliers, see 
Figure 2-29.) During these visits, quality motivation 
presentations were made to each supplier. The pre- 

aids and were designed to make the suppliers realize 
the importance of their role in the S-IC program. It 
was demonstrated to each of the suppliers what would 
happen to the stage if their products failed. The re- 
spmse received by Boeing from these suppliers indi- 
cated that our motivation effots were successful. 

Following these presentations, Sourae Control made 
in-depth quality audit8 sf eriticsal hapdwa~e euppliersf 
systems and procedures. A complete study was also 
made of their fabrication of applicable parts, and the 
efficiency of the source representatives was evaluated. 

Source Control surveillance a t  supgliers is being in- 
creased by placinq more source representatives in the 
field and widening the scope of our surveillance. 

RECEIVING INSPECTION 

Total receiving inspection receipts for  F Y  1967 were 
47,6 15. The receiving inspection group inspected and 
processed 47,598 lots during the year. 

Figure 2-29 Locations Subcontractors Visited 

STARTED - MARCH 20, 1967 
COMPLETED - MAY 9, 1967 

i 



QUALITY EVALUATION LABS 

Major investigations were conducted by the laboratory 
in these arcas: 

a) A n  ex,uninntion of nAC-J330GP aluminum fasten- 
c r s ,  which f i i i l ~d  in thc S-IC-D fucl tank, was 
made. The f:~ilures were primarily attributed to 
fatigue cracking with a few failures due solely to 
o$erstrcss; 

b) Failure analysis was mndc of a weld assembly of 
retrorocket thrust support. XIagnetic inspection 
revealed base metal cracking. It  was determined, 
through macro and micro examinations , hardness 
determinations, and chemical analysis that the 
failure was attributcd to insufficient pre-heat 
treatment and lack of s t ress  relief after welding; 

C)  Failure analysis of cracked thrust structure ring 
splice-angle plates taken from the S-IC-T and 
S-LC-D was conducted. This failure was attribu- 
ted to a combinatioa 3f  internal s t ress  during 
machinin?, installation s tress  perpendicular to 
grain flow, low elongation p rop r iy  of material, 
and noticeable intergranular corrosion. This 
problem was corrected by redesign of splice 
angles and chan$ng the heat treat from 7076-T6 
to 7075-T73, which is less suszeptible to s t ress  
corrosion; 

d) An extensive study was made to determine the af- 
fect of cadmium plating burns on BAC NlOB and 
BAC N l K T  nuts. No evidence of failure could 
be attributed to the plating bxras; 

e) Failure analysis was psrformed on HL 22 7075-T6 
aluminum fasteners, taken from the S-IC-T and 
S -1C -D. Penetrant, tensile, and microscopic ex- 
amination revealed .p?ly two bad fasteners out of 
those ch.scked. The failures were attributed to 
s t ress  corrosion. It  was decided to c h a n ~ e  the 
hsat treat of the fastensrs in future stages from 
70'754'6 to  7075-T73, which is less susceptible 
to 3trez.s c~r ros ion;  

f )  An analysis of the crack3d ring baffle web from 
the S-IC-6 vehicle was conducted.,The appearance 
of a l d n e  in the crack indicated that initial crack- 
ing may have occllrred during manufacture, form- 
ing, or  heat treating. Althou~h some intergranu- 
l a r  corrosloil was evident, failure was attributed 
to s t ress  carrosion. 

I PRODUCTION INSPECTION 

FY 1967 was a year marked with factory completion 
and transfer of three boosters, with a fourth nearing 
horizontal completion. Inamuch as inspection squip- 
ment requirements have been %early satisfied, equip- 
ment procurement was at a slow pace. 

The S-IC-3 Terminal Firs t  Article Configuration In- 
spzetion (FACI) began September 8, 1966. During 
this review, the S-IC-3 stage, as described by the re- 
leased Class I engneering documentatio.?, was com- 
pared to the S-IC-3 stage as  manufactured, assembled, 
and tested. Also, the exact relationship between the 
coafiguration of the iwtalled components and the qual- 
ificd components was established. This was success- 
fully completed with the customer acceptance of the 
Pa r i  11 Contract End Item Spscification on Septem- 
ber 22, 1966. The S-IC-3 was delivered to the cus- 
t o s e r  on March 15, 1967. 

MTF 

Final quality acceptance of the S-IC teat complex was 
given after two succassful demonstration static f i r i n ~ s  
of the S-IC-T. Exceptions to Quality's approval of the 
complex consisted primarily of software not yet de- 
livered to Boeing and minor reworks to the facility 
and its systems. 

PRODUCT PERFORMANCE 
ASSURANCE 

The objective of the Product Performance Assurance 
Organization is to provide increased confidence and 
assurance to the customer that activities critical to 
the mission or  program are  identified, planned, and 
accomplished. The organization reports directly to 
the Michoud Manager and assists him in discharging 
his obligations for successful S-IC stage flights. This 
organization is responsible for monitoring and assess- 
ing the adequacy of technical disciplines throughout 
design, production and test, and the integration of 
those disciplines to ensure total product integrity and 
stage flight readiness, with supporting auditable data. 
Figure 2-30 illustrates the assurance processes from 
mission requirements to flight readiness. 

1 FY 1967 marks the first  year of operation for Product 
Performance Assurance. The year was characterized 



Figure 2-30 Structure of Design and Production 

by a risk assessment approach and the promotion of 
techniques to strengthen disciplines which would mini- 
mize o r  eliminate identified risks. Emphasis during 
the year was placed on ensuring the flight readiness of 
the S-IC-1 stage. Figure 2-31 shows the S-IC product 
assurance display (emphasizing S-IC-1 reliability) in 
the Boeing/Michoud Program Control Center. 

DESIGN ASSURANCE 

A documentation review was conducted to ensure that 
the S-IC stage contract end item (CEI) specification 
supported the specific mission requirements and that 
the design met the CEI specification. This task in- 
volved assessing the capability of the stage, as de- 
signed, to meet the mission requirements. It also 
involved identifying and assessing design differences 
between stages and compatibility with the CEI specifi- 
cation. Differences noted between the CEI specifica- 
tions and design drawings have virtually all been re- 
solved with MSFC, 

Figure 2-31 S-IC Product Assurance Display 
S.16 PRODUCT ASSURANCE 
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The interface control documentation (ICD) program, 
while still incomplete, has shown considerable pro- 
g ress  during this reporting period. It i s  expected that 
t h e  remaining few items will be resolved satisfactorily 
with RlSFC to support the S-IC-1 launch. 

Design assurance i s  demonstrated through a ser ies  of 
verification test  programs a t  the component, system, 
and slngr lovcls 1e:ltfing Cindly to tho operrctlonnl 
program of man-rated flight (Figure 2-32). At the 
close of FY 1967, component and system verification 
test programs have essentially demonstrated the ex- 
pected integrity of the stage and supporting GSE and 
facility design for  successful flight test  of the S-IC-1 
stage. 

PRODUCTION A N D  TEST ASSURANCE I 
Configuration audits were conducted to ensure that 
as-built hardware met drawing requirements. This 
was accomplished by comparing as-built records with 
engineering partsf  l i s ts  for  the applicable stage con- 
figuration a t  key points in the production process. A 
graphic system was instituted to track apparent and 
real differences and to record progress h resolving 
these differences. All such differences must be re- 
solved by the time of stage launch. 

OPERATIONAL PROGRAM 
[MAN RATED FLIGHT) 

S- IC-3  THRU S-IC-15 STAGES 

FLIGHT TEST PROGRAM 
(STAGE VERIFICATION)  

S - I C - 1  STAGE 
S- IC-2  STAGE 

GROUND TEST PROGRAM 
ISYSTEhl VERIFICATION)  

5 - I C - T  STATIC F I R I N G S  
S- IC-D D Y M M I C  TESTING 
5 - I C - F  FACILITY CHECKOUT 

COMPONENT E S T  P R O G M M  
IDESIGk VERIFICATI0F; I  

I KVELOP.EMTAL 
2 FIJNCTKINU. 
1 STRVCTURIL 
1 w * L I F I C * T I m  
S RELlABlLITY 

Support was provided to the pre-static firing reviews 
for the S-IC-3 a t  Huntsville and the S-IC-T and 
S-IC-4 a t  the MTF. Such reviews represent standard 
product assurance practices. The role of Product 
Performance Assurance in these reviews was to en- 
sure  that the functional organizations were in agree- 
ment on the relative readiness of the stage for  static 
firing and could produce substantiating auditable data. 
All three stages were successfully static fired. 

Considerable attention was given to the area  of hard- 
ware failures. This was done to improve the disci- 
plines involved in identifying, evaluating, tracking, 
and closing out such failures. Steps taken to assure 
proper handling of failures included streamlining and 
strengthening operating procedures, categorizing 
failures by priority action (flight critical, launch de- 
lay, others), and providing current status visibility to 
management. 

A team of specialists, familiar with the history of the 
S-IC-1 design, manufacture, and test, was assigned 
to the Boeing Atlantic Test Center during the second 
fiscal quarter to ass is t  in resolving problems en- 
countered a t  the launch site. This arrangement pro- 
vides for  added product assurance during the transi- 
tion from stage delivery to launch. 

During the third fiscal quarter,  a program was es- 
tablished to further assure the quality of vendor hard- 
ware, with primary emphasis placed on that hardware 
where failure would cause loss  of crew o r  mission 
(reliability critical hardware). Steps taken relating 
to this reliability critical hardware assurance pro- 
gram include (also see  page 57 ) : 

a) Michoud management team visits to vendors to 
re-emphasize the significance of their hardware 
in successful Saturn V launches ; 

b) Re-survey of each vendor's receiving inspection, 
processing methods, and quality control standards 
fo r  adequacy; 

c) Identification and scheduling of representative 
vendor hardware for  equipment quality analysis, 
consisting of destructive and nondestructive tests;  

d) Initiation of a program to physically identify the 
hardware (and associated documentation) as re- 
liability critical to highlight its unique stature in 
the function of the stage o r  GSE; and 

e) Preliminary studies to select  hardware candidates 
fo r  a limited re-qualification program. 



SYSTEM OPERATION A N D  SAFETY ASSURANCE I 
A comprehensive survey of all systems susceptible to 
damage o r  over-prcssurization was inaugurated in 
conjunction with the functional organizations. This 
survey was conducted on an integrated basis encom- 
passing system design, manufacture, test, and 
operator indoctrination to assure that hazardous 
operations a r e  fully identified ,and controlled. Pre-  
liminary documents have been prepared covering 
system familiarization, integrated stage/GSE facility 
functional schematics, detail logic diagrams/fault 
trees,  and a hazard identification matrix of manu- 
facture and test  events requiring formal control 
disciplines. Completion of the survey is scheduled 
for the f i rs t  quarter of F Y  1968. 

N E W  TECHNOLOGY REPORTING 

The reporting of new technology was emphasized by 
management throughout the reporting period. 
Approximately 70 items were documented and for- 
warded. A modification to Contract NAS8-5608 
(MICH-412) was received during Febmary 1967, 
directing the implementation of a reporting plan 
wherein full-time new technology representatives a re  
assigned to various organizations. The sole purpose 
of these new technology representatives is to increase 
the flow of reports to NASA. Three full-time engi- 
neers were assigned to this task in May 1967. 

Representation was provided to the MSFC sponsored I 
system safety network for  Saturn prime contractors 
a t  i t s  f i r s t  two meetings in April and June, respec- 

I DELIVERABLE DATA 
tively. The purpose of the network is to promote 
interchange of information and development of new 
techniques relating to system safety. 

S - IC- I  STAGE FLIGHT READINESS ASSESSMENT 

The MSFC Saturn V Program Manager's preflight re- 
view (PMPFR) for the S-IC-1 stage portion of the 
AS-50 1 vehicle was held on May 17, 1967, a t  Hunts- 
ville. This review represented the f i r s t  formal 
assessment of the flight readiness and design maturi- 
ty of the S-IC-1 stage and was preceded by a similar 
review at the MSFC stage manager's level on March 
9, 1967. The PMPFR presentation consisted of an 
overall stage contractor and stage manager's assess- 
ment, a system by system review of the stage and a 
design certification review of the propulsion and 
mechanical system. The mutual assessment was 
that the S-IC-1 stage was considered flight ready 
upon completion of certain open items pertaining to 
hardware failure, qualification, change incorporation, 
and interface control documentation. All of these 
open items will be completed in time to support the 
S-IC-1 launch. The final flight readiness assessment 
of the S-IC-1 stage will be conducted during the Apollo 
program director 's  flight readiness review, currently 
scheduled fo r  the f i r s t  quarter of FY 1968. 

Assessments of S-IC stage flight readiness (a product 
assurance activity) a r e  supported and validated through 
reviews by the Boeing Performance Board and Launch 
Readiness Board which comprise top management 
representatives from all Boeing/Saturn programs. 
(See Page 16.) 

Data submitted during FY 1967, in compliance with 
the requirements of Contract NAS8-5608 (Schedules I 
and IA) , a r e  included in Appendix D. Delivery of 
these data items was accomplished in accordance with 
the requirements of Documents IN-1-V-S-IC-65-10 and 
IN-I-V-S-IC-66-10, "S-IC Program Deliverable 

I Data, '' which includes the document requirements ' 
l ist  (DRL) and the document requirements descrip- 
tion (DRD). 

TECHNICAL SUPPORT DATA 

As required by line items 82 (TM-027) and 80 
(TM-0 17) of IN-I-V-S-IC-65- 10, "S-IC Program De- 
liverable Data, " static firing flash reports and final 
static firing reports were delivered as  shown below: 

S-IC-3 - T5-6727-3, static firing report  (flash), 
Test 19, November 21, 1966 
T5-6541-3, static firing report (final), 
Test  l9, January 13, 1967 

S-IC-T- T5-6776-1, static firing report (flash), 
Test  T-1, March 10, 1967 
T5-6776-2, static firing report (flash), 
Test T-2, March 24, 1967 
T5-6777, static firing report (final), 
Tests  T-1 and T-2, May 1, 1967 

S-IC-4 - T5-6727-4, static firing report  (flash), 
Test 4-1, May 29, 1967 





SUMMARY 

Facilities activity at htichoud during F Y  1067 was 
directed toward maintaining existing facilities and 
increasing fabrication capabilities. Twenty-three 
pieces of machining and fabrication equipment were 
purchased during FY 1967. Eighteen of these had 
been installed by the end of F Y  1967, and the instdla- 
tion of the wmnlnlng machincry was in tho planning 
stnge. This activity was part of a comprehensive 
plan, initiated in the last quarter of F Y  1966, to 
tr'msfer major elements of S-IC machining and fab- 
rication from Wichita and Seattle to Michoud. 

The Test Control Center, static test stand, and 
Booster Storage Building at the Mississippi Test 
Facility were activated during F Y  1967. The Test 
Control Center i s  completely operational and Boeing 
has taken total occupancy. The S-IC Booster Storage 
Suilding i s  d s o  completely operational and occupied 
by Boeing. The S-IC static test stand, B-2 position, 
was completed and turned over to The Boeing Com- 
pany for static firing of S-IC stages on May 19, 1967. 
Pr ior  to turnover of the test stand to Boeing by 
NASA, the S-IC-T was fired twice to verify the in- 
tegrity of the test stand and its supporting systems. 

MICHOUD ASSEMBLY FACILITY 

The basic facilities activation tasks authorized under 
CPIF Contract NAS8-5608 were completed in FY 1966. 
In spite of this, a significant level of facilities ac- 
tivity was maintained during F Y  1967. This activity 
maintained and/or increased operating efficiency and 
made normal conversions and improvements to exist- 
ing capital facilities. 

During F Y  1967, 18 facility subcontracts represent- 
ing a total value of approximately $1,010,000 were 
awarded, 15 were completed, and three were in work 
a t  the year's end. Contract modification No. 23 
added $1,895,195 to the SFC (special facilities con- 
tract) Equipment Contract NAS8-5606(F) to bring the 
total contract value to $27,093,000. Of this total, 
$25,612,000 had been committed a t  Michoud a t  the 
end of F Y  67. 

SHOPS 

A comprehensive plan was initiated in the last  quar- 
t e r  of FY 1966 to transfer major elements of S-IC 
machining and fabrication work from Wichita and 
Seattle to Michoud. This effort required rearrange- 

ment of existing equipment, procurement of new 
equipment, and related minor brick and moha r  con- 
struction tasks. Of the 23 items of equipment pur- 
chased (representing a total dollar value of $1,968,000), 
18 had been installed and checked out at the end of 
this report period. This number included three 
numerically controlled machines. (Figure 3-1 
shows one of the major pieces of machinery now 
in use at Michoud.) 

Figure 3-1 Kearny And Trecker Skin Mill 

By June of 1968, three contouring mills, one numeri- 
cal control (retrofitted) skin mill, one point-to-point 
system, one numerical control assist  jig mill, and 
one five-axis contouring mill, will also be opera- 
tional. All associated brick and mortar subcon- 
tract construction work, totaling $145,000, was 
completed. The new heat treat facility scheduled 
for  activation in the first  quarter of FY 1968 will 
provide heat treating to a maximum temperature 
range of 1,450 degrees F, with quick quench capa- 
bility. Availability of this capability at Michoud 
will significantly decrease reliance on numerous, 
widely dispersed, vendor sources. 

Numerous minor construction projects were accom- 
plished in  the VAB to improve operational efficiency. 
The major VAB modification was the changing of the 
180-ton crane bridge to permit the 12-ton hoist to 
center over the tank assembly positions. This 
allowed use of the 12-ton hoist for  numerous pro- 
duction operations which had previously been done by 
the 180-ton crane. 



hIichoud in March 1966 k t h  crack in the center 
tzablc segment, was repaired by August 1966. Dur- 
ing functional chcckout of the mill, severe damage 
to the table bearing ways was discovered. This 
necessitated their removal and complete rework. A 
variety of electrical problems were also encountered, 
The majority of these problems have been corrected. 
The tracer unit i s  still n ~ t  operative, but additional 
checkout of the mill is under way, and completion sf  
all remaining work i s  anticipated early in FY 1968. 

Analysis of the S-IC project schedule revealed that an 
additional horizontal assembly position will be needed. 
Since basic facilities a t  Michoud provided only one 
production horizontal assembly position, a second 
position will be activated to preclude adverse impact 
on S-IC schedules. This work involves only minor 
concrete and utility extensions and will be completed 
in July 1967. 

TEST 

MSE ACTIVATION 

Test and checkout of MSE-I1 were completed to 
support post-manufacturing checkout of the S-IC-3, 
S-IC-4, and S-IC-5 and post-static checkout of the 
S-IC-3. At the end of FY 1967, S-IC-6 PMC was in 
progress in MSE II and the S-IC-4 was undergoing 
PSC in MSE I. 

STAGE TEST FACILITY 

Differential settlement of the floor slabs in the four 
cells and control building a t  the stage test facility 
was corrected by leveling and pressure grouting with 
soil cement. The initial subcontract corrected the 
deficiencies in the control building and cells #1 and 
#2; subsequent subcontracts were awarded for cells 
#3 and #4. Periodic surveys since completion of 
this work indicate continued settling. This will 
necessitate additional grouting. 

TUBE AND VALVE CLEANING FACILITY 

A detailed evaluation of the operations required to 
clean pneumatic, hydraulic, and LOX tubing indica- 
ted that significant cost savings could be effected 
relative to flow-times, material handling, packaging, 
etc., by using a closed loop cleaning console. This 
would permit degreasing, cleaning, passivating, 
etc., in the closed loop system a s  opposed to the in- 
use method which necessitated processing tubing 

result of this study, a closed loop console was pro- 
cured and installed in the tube fabrication area, via 
a construction subcontract. Operational status was 
achieved in June 1967, 

LABORATORIES 

Mujor  taelis ware initiated &nd aornplatecl at the high 
pressure test facility during FY 1967. A permanent 
water flow facility was completed in January 1967 to 
replace the interim set  up, which was required to 
support tests associated with redesign of the LOX fill 
and drain ducts. Because of continued emphasis on 
safety, certain preventative safety items were 
established, and designed, and provided via a 
construction subcontract a t  a total project cost of 
$39,900. Additionally, approximately 10,000 square 
feet of adjacent apron paving was replaced with a six- 
inch concrete surface to facilitate entrance and exit 
of heavy equipment, and eliminate possible damage 
to test specimens during movement to and from the 
facility. 

In March 1967, an N2/Ke hot line in the high pres- 
sure test facility ruptured while under static pres- 
sure. Adjacent piping was damaged by deflection of 
the ruptured line. Design and construction of the 
necessary repairs were completed by June 1967. (For 
a more complete description of the damage and its ef- 
fect on the reliability test program, see pages 37-39 .) 

SUPPORT & GENERAL PLANT 

Modification of the proof load test facility to resist 
increased single direction horizontal loads was com- 
pleted by September 1, 1966. The requirement for 
this work evolved when static firing of the S-IC-T 
demonstrated that the forward handling ring was sub- 
jected to greater stress characteristics than origi- 
nally anticipated. 

Approximately 6,000 square feet of additional 
storage area were provided in the Vehicle Component 
Supply Building by the addition of a second level of 
shelving. This increased the available floor area 
for storage of major components, permitting more 
efficient utilization of storage resources. This also 
reduced storage space reqarements in the manufac- 
turing building. 

Checkout and initial operation of the data source 
collection system "Control Data Source Recorder 



System" began in March 1067. This system re- 
places the tinlo clock systenl and also provides 
n mechanized collc?ction systenl for labor, payroll 
material, and inventory control data. The Facili- 
ties Orgnization designed and then subcontracted 
installation of the cable distribution system re- 
quired. 

FACILITY PLANS 

As part of the negotiations which rcsultcd in conver- 
sion to the CPIF contract, i t  was recognized that 
continued utilization of the existing production equip- 
ment, tvithout changes, would result in a serious 
constraint to cost effective operations. A s  a result, 
an augmentation and modification, replaccmcnt, and 
rehabilitation plan was made part of thc negotiations 
and included in the subsequently executed contract. 
In FY 1966, $3,367,343 was funded to this part of the 
contract. The initial request for funds for FY 1967 
was $2.5 million, of which $1,895,195 was subse- 
quently approved. The F Y  1968 requirement of 
$3.2 million has been submitted, and final approval 
is pending a t  an anticipated level of $1. G million. 

Because of the damage caused by Hurricane Betsy, 
i t  was apparent that a comprehensive plan was 
required to improve overall Michoud performance in 
preparation for and subsequent recovery from such 
a natural disaster. Because of this need, the 
Facilities Organization initiated a revision to the 
"Michoud Hurricane and Tropical Storm Plan." 
Compliance with this plan will minimize the potential 
damage to facilities and critical stage-oriented hard- 
ware in case of another hurricane/tropical storm. 

Significant progress was made relative to traffic 
planning, including both Michoud and adjacent areas. 
The Facilities Organization, in conjunction with the 
NASA-Michoud Traffic Safety Board, maintained 
close coordination with local, state, and federal 
officials, law enforcement agencies, etc., to 
alleviate overall safety and traffic problems which 
evolved with the rapid expansion a t  MAF and the 
immediate New Orleans East Area. 

MISSISSIPPI TEST FACILITY 

During FY 1967 the Facilities Organization was re- 
sponsible for administration and completion of all 
MTF subcontract tasks. These tasks included: 
(1) installation of all GSE in the S-IC static test 
stand and the Test Control Center; and (2) the in- 

stallation, test, and subsequent remove1 of the spider 
assembly in the test stand. This latter item was re- 
quired to proof test the S-IC stage holddown arms. 

Additionally, significant effort was provided to NASA 
via award of a call-type contract to Boeing in the 
amount of $380,000 (Contract NAS8-19528). This in- 
cluded administration of construstion subcontracts to 
a ~ s f ~ t  N A l A  in the satlvatfen sf t%\a 8-XC test rtand. 
The work involved installation of various facilities 
systems, and alterations, repairs, and modifications 
to existing facilities. Design support was also pro- 
vided, as well a s  maintenance and general engineer- 
ing services during the activation phase of the S-IC 
test complex. Further, detailed maintenance plans 
were developed for use upon achievement of opera- 
tional status at MTF. 

All basic work on the S-IC test complex was per- 
formed by the Corps of Engineers. In the following 
sections, particularly those dealing with the test 
stand, beneficial occupancy date (BOD) is defined as 
the date that Boeing accepted the portion of the 
facility being discussed as  adequate for them to per- 
form their contractual obligations. Joint occupancy 
date (JOD) refers to the date that Boeing (or subcon- 
tractor) was allowed to move in and begin working on 
a portion of the stand although no BOD had been 
reached. Testing of the S-IC test complex was per- 
formed by Boeing under the direction of the NASA 
Activation Task Group (ATG) . 
TEST C O N T R O L  CENTER 

The notice to proceed with removal of interim in- 
stallation support equipment from the Test Control 
Center (TCC) by the subcontractor, was given on 
July 29, 1966. (This equipment was installed on an 
interim basis awaiting completion of the test stand), 
The f i rs t  day of work was August 1. The interim 
equipment, which was located within and immediately 
beside the TCC to form closed loop systems with 
TCC test equipment, was removed and reinstalled 
in the static test stand. All subcontract work in the 
TCC was completed August 25, 1966. Figure 3-2 
shows the S-IC TCC a t  MTF. 

Change incorporation was one of the major activities 
in the TCC during the f i rs t  quarter of the fiscal year. 
A major modification, to update the configuration of 
MTF support equipment to be compatible with changes 
made by MSFC Test Laboratory to the R-Test GSE, 
was 87 percent complete a t  the close of the first  fis- 
cal quarter. Modification effort on support equip- 



Figure 3-2 S-IC Test Control Center 

ment in the TCC was worked on an expedited basis to 
insure incorporation of requisite changes prior to 
support equipment checkout and calibration. All 
testing of the support equipment in the TCC interim 
installation was completed. As a result of trans- 
ferring equipment from the TCC to its permanent 
location in the test stand, and the changeover from 
temporary power panels to permanent panels in the 
TCC, i t  was necessary to repeat approximately 50 
percent of the calibration and functional tests on this 
equipment. 

COMPUTER ROOM 

The RCA llOA computer has been used for system 
checks and computer program development. All 
three work shifts utilize the computer on a five-day 
week basis. This utilization has reduced on-off 
temperature cycles, which has helped reduce cracked 
solder joint failures on printed circuit boards. Modi- 
fications to the RCA llOA computer were installed on 
August 22, 1966. Acceptance of these modifications 
was delayed due to intermittent discrete input-output 
data channel problems. These problems, present 
throughout the computer system, developed from 
minute cracks on printed circuit board solder joints. 
The solution to these problems required the replace- 
ment of 3,400 of the computer's printed circuit boards 
with the boards reworked to new specifications. Pro- 
blems were also encountered in the analog calibra- 
tions (computer interface) of the RCA llOA computer. 
Computer analog calibrations were intermittently 
out-of-tolerance. Discrete output problems with an 
internal jumper wire installed during factory checkout, 
also caused much delay and many problems during 
the second fiscal quarter. 

A computer program was se t  up and initiated for 
preparation of computer interface listings for distri- 

bution. Prior to September 2, the computer station 
was operated on a 75 KVA transformer with a tempo- 
rary power panel in place of the motor-generator set  
and the operational circuit breaker panel. Initially 
the motor-generator set  was not accepted because of 
mechanical problems. With these problems elirnina- 
ted, the motor-generator set was accepted. 

Checks of the Qount sleek tie-in With Teehnisd 
Syatem'e timing networks were completed during 
August 1966. Input circuits from the GFE timing 
system had to be modified, in the RF terminal equip- 
ment, to include filters in order t o  stop ringing and 
noise problems on the lines. It was necessary to 
modify the GFE timing distributor in order to accept 
our down-range timing logic levels. Level III testing 
on the count clock system was completed in July after 
encountering extensive logic and cable problems. 
Level I calibrations were completed September 16, 
after correction of additional logic problems. In 
order to continue testing, it was necessary to revise 
the count clock and associated interface equipment 
(PRR 1080G) using prototype engineering parts a s  a 
work-around. Production parts for this modification 
were received and installed in early January. Manual 
and automatic functional tests were completed in 
January and February 1967. 

The digital events evaluator (DEE) is operational, 
and has been used to verify manual functional test 
procedures. Mnemonics have been assigned to DEE 
channels for  easier recognition of functions and have 
been included in the interface listings. 

The 404 recorder distributor was discovered to have 
bad pin crimps in the connectors of the distribution 
panels. These bad crimps caused shorts between 
discrete inputs. Most of them had to be completely 
reworked. The completion of automatic tests of the 
complex and the de-bugging and star t  of dry runs of 
the automatic stage tests were performed during the 
second and third fiscal quarters. 

ELECTRICAL SYSTEMS 

Integration and calibration of electrical systems in 
the TCC was completed during the reporting period. 
Installation work was also completed on the stage 
power supply support equipment. Initial checks on 
wiring for recorders were completed, and these tests 
verified wiring from the test stand through the control 
room distributor and to the recorders. These tests 
were re-run, and interfacing with the data acquisition 
facility (DAF) was accomplished when the DAF was 
completed. The functional test verification of the 



eciuipment was purformcci during the  secoiid fiscal 
quarter. 

Oporotion of the dntx systcn~ was interlnittont due to 
the transfer from an interim to permarlent operation. 
Cxlibration of :dl data systems, with the exceptiol~ 
of the R F  tcrmind cquipmcnt, was completed in 
August ]!KG. Tho RF terminnl equipment was cali- 
brated only after installation in the test  stand was 
eomplctccl. Thsr liming distrihittitrn aystctn mlrl ~ t r f ~ ~  
chart recorders were turnecl over to Uoeing for  opera- 
tion and maintennnco daring September 1966. 

DATA SYSTEMS 

The test conductorls view (prior to the f i rs t  S-IC-T 
firing) of the LUX and fuel loading panels, bargc 
valve config~ration, and closed circuit television 
monitors is shown in Figure 3-3. 

Figure 3-3 interior of S-iC Test Control Center  During 
Firing 

STATIC TEST STAND 

During F Y  1967, a11 major work on the 8-IC test 
stand (8-2 position,) was completed, and tbc site was 
fonnaliy turned over to Boeing by XASA. F o r ~ ~ ~ a l  
turnover and riesigaation of the site as activated 
occurred on May 19, 1967. 

At t!?e bc>ginning of the fiscal year, all basic concrete 
work 013 the stand (positions B-f =d B-2) was corn- 
plete, Jjasic construction of the B-2 portion of the 
stand was essentially complete in November, and 

NASA assurned a to ta l  beneficial occupancy date (BOD) 
of the B-2 portion from the Corps of Engineers on 
December 2, 1966. Fi,gures 3-4 mc1 3-5 show the 
stalrl under construction. 

Figure 3-4 North Side of rJI.*tic Tesi Stand 

Figure 3-5 Erection of West Pier (£3-1) Upper Steel  
Work 

To expedite coffipLetion of .the t.est stand, the 
NASA/MTF Nlmager fox-lned an Activation Test 
Group (ATQ in July 1.966. The Lxrpose of this 



group (which was made up of representatives from 
all major contractors, NASA, and the Corps of 
Engineers) was to expedite the solutions lo problems 
which were currently affecting complct.ion of the test 
cor~lplex on schedule. Roeing was desipated as  
integrator of the ATG for NASA. Under directicjn of 
the ATG, m ATG Work Control Center and PI-ogram 
Control Center were eshblisheci; a facilities desibm 
group was established; and an operating wid mnitt- 
tcnance! work force (a Davis-Bacon Act Cr'dt) kv3e 

createcl for  the purpose of completing miscellaneuus 
work on the test complex. 

R i d s  for  the installation of test s tmd support equip- 
ment wcre received from subcontractors in July 3.966. 
The notice lo proceed with tile installation of support 
q u i p ~ n e n t  in the t ~ ~ t  stand was g*iven to the subcon- 
tractor, i3lount Brothers, and work began on an iri- 
crernentd basis in July. Support equipment arrived 
a t  MTF (luring the f i rs t  and seco~icl fiscal quarters. 
At the close of the i i r s t  fiscal ciuarter, approxirnatelg 
98 percent of the support equipment for the test stand 
had been received. Installation of support equipment 
in the test stand was difficult because of conflicts 
between original design mind actual inst;tlldion. h- 
crexnenial installation was advanced to an accelerated 
basis in October and condrxctcxi in s h  afferent  
phases. In Phme I, the 6th and 9th levels of the 
center pier and the 8th and 9th XevoXs of the support 
equipment pier, were completsd hl Kovc<xnber. In 
Phase ZI, the removrJ of 'TCC equiprneni. was com- 
pleted in Feptember. In Phase XIT, the 121h, 17t.h, 
18th and 19th p~a t fonnJeve~s  aid 1.9t.h f?.oor of the 
center pier, began on ,k~gust 2.5, were conipletd on 
October 31. L? Phase W ,  the 7th. 8th, 9ih, 70th 
and 11th platformleveis were started on September 9 
and wcre co1:zplekcZ on Kovember 19. &I Pilase V, 
electrical interface con,nections, began on Novexlzbes 
7 md were completed on December 1. In Phase VI, 
the piping interface comectio:zs mci pick-up work, 
began 011 December 5, were completed on Decernber 15, 

Early in July, holibown a m  ac.etuators were pjaced 
on the test stand tn await welding. The a lms  were 
brought jato position on the load frame itl July 
[Fig;rrre 3-6). Welding of the holdrio~vn arms  com- 
rnenced on August 5 and was coxnpleted in September. 
This completion, coupled with mrnor?er of the 
aasiliary derrick to +he ATG, on September 30, 1966, 
resulted in strrdios aud staQs reviews to identify 
work that needed to be s.ccom,plishecl in order to per- 
form ilie hoicidown arm test earlier than anticipated. 

I t  was decided in August that iastaliaticjion of the hold- 
down a m  bst fixtures would be subcontracted. The 
notice to proceed with the installation of the holddown 

! I lm?ams w m  +smaZz% ?it%%%& WS%* 
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Figure 3-6 Woilddown Arms In Position On Load Frame 

Figure 3-7 "Spider" Being Hoisted Into Test Stand 



nrnl t ~ s t  cci~lipment \\'as given by Boeing cjn Scytem- 
bcr 33. A dctai l~d plat1 for the grep3ration and con- 
t1icc.t of rlic holtklui~m arm testing was cleveloped to be 
conaistcni with current test stand sL~tus and ATG 
directions (for results of testing see page 71). 

Instnllation of strain gagcAs for the sk t i c  lo:rd test 
began on Scptemher 10, 1966. Init id insldlatiolz 
w a s  con~pletecl Sci~ternhcr 25; Iiowcver, duc in hond- 
ing p ~ ~ b l c ~ n s ,  wcvcral gngcs had to bc reinstalled 
in Octobrr. Bridge network Inst,dldion, and hook- 
ups frnzn gages were co~npleteci in time to meet our 
static load tcsting scl~cdule. 

Figure 3-8 Upper Spider instailation 

The access date for s tar t  of the static load test 
spider instdilation and related activity was Septexn- 
ber  26, 1966. The upper spider was hoisted into the 
si;md and then placed in the hold down arrns oil Octo- 
ber 4, as  shown ir: Figure 3-7 zrld 3-8. The roll ramp 
actuators operat.ed correctly, and the load cells 
and strain gages performed satisfactorily for  data 
purposes. Side load brackets and hydraulic cylinders 
were staged on the engine access platform and the 
lower spider was piaced in position uncKer the load 
frame on Oct.ober 1%. Welding of the column, which 
attached brackets to the load frame, was completed 
on October 17. (For results of testing see  page ? I..) 

L~stjllation of high-pressure indinstrid water (MPmT) 
piping has been completed in all areas  for  one portion 

of Ihc S-XC test stand. Spray nozzles are all instdled, 
ancl all control pmels pertinent to the system are  in 
place. Find inspection, with the Corps of Engineers 
and NASA, was completed hl Novcrxlher, and the 
RPnV was accepted by Hoeing. 

Endy in FP 1967, Buc3i:g strrveillance activity was 
expm:zdc.d to sul~port XASA in systc3xns cleaning ::and 
colngonent in~tal la t ioi~ work on tho test r:o~apl,lcx. Ex- 
trtldcd, multiple shuts wcro d s o  implemented b 
provide support for the handling, transporting, and 
cleaning of S-XC components between the Booster 
Storage Wrilding and Michald, &IT0 (C$udity and 
Reliability Assurance) performpcl 100 percent 
survrdi~~illce of the facility support systems com- 
ponent instdlation work which was dulze in the S-XC 
complex by Corps of Ex~gineers colztrnctors during 
E'T 3967. Cleaning uf tlne Ngh pressure gas (EIPG) 
storage bottles was c~mc~letecl in Augxst 1966; on- 
stand high pressure air (IIPA) and helium systems 
clemlirlg al~d fluslzing was oon:p:cteri in September; 
cleaning and b l u w d r ) ~ ~  of the GN2 system on the 
stand was finished in September; and completion of 
itle S-IC EXPG systems was sccornplished in Decem- 
ber, (See Figzrc 3-9.) 

Figure 3-9 S-IC High Pressure Gus System 



Cnnsidcrnble ninintcnnncc work was requirecl on the 
i l l %  Systcln, pnrlirulallly to conlylctc the changeout 
, s f  V:IIVPY ~ I K I  comptrnents, ant3 to implement the 
cri1ic.A &hang* rrclucst on the CN2 ancl RIG systems. 
Installation of 'he engine GX2 purge system was com- 
p!ctcd during 1anu:lry. (Sre I'ibwre 3-10). The 
fuul.tli and f i m l  C;N2 bottlc was inst:dlwl by tile COE 
rr,:.rtr:ictor an@ completed c3n January 20. The tech- 
nicnI t;j*.stems controls and mrasteriacility panel were 
acc.qst~rt by Uoeirig on 3ailunl.y 25 and February 21, 
respectively. 

Figure 3-10 Engine GN2 Purge System 

The liquid oxygen (LOX? systexn was satisfactorily 
cleaned, xnd the brsLdlai.ion oE compo;lents sstarted in 
Octl'uer, 1966. Xocing accepted the LOX System 
piping on November 17. A major effort to complete 
t.iie LOX System prior to the W X  High Flow Test was 
successful. (See page 42. ) 

Tne cleaning of the fuel (XIP-1) system was completed 
1:i endy liove?uber 1966. Delays, caused by the ex- 
tensive mnounLs of flirs'hing r e q ~ i r e d  to remove loose 
:~alticXes L'roni the systelrl, were encountered. Com- 
pletion bate of the RP-1 system was November 19, 
i 966.  

NASA request& uf Booing adclitiond wtivatiotl efforts 
pelt~kling' to tile S-XC test stand. Tnese requests 

were: to pwvide tor  a gaseotirj nitrogen purge sys- 
tem; to pro~ide  engine and fuA cIrain system; m1c.i to 
revise cable le~qghs ancl/or routing to terminal ra- 
ceptacle boaruls, These requests were justified, 

Cextain activation fi~nctjons in the S-IC complex 
were awarded to SIP, lnc., by ATG (on Baeing so- 
c!oxnmuartatl~n), rrYa c?aat-y~lw~~t9x~9d-f~~4 (CPFIr) 
Open Call C:ortract was siL%ed in December 1966. A 
survey of complete brick md mortar reqirircments 
and discrepancies i n  the test stand wm made during the 
first  week in Febmaq?. This survey specificdJ.y 
Identified over 1,000 items which required cornpie- 
tion o r  correction before the stancl could be fully 
operaiiond . Completion of the S-IC test complex 
refluired tho a;se of work-arot~nds, incremental JOD, 
ancl BOD chwge mcp.iesl8. Engineering suppol% to 
NASA for modifications and ;Edditions to the facility 
for the preparatir~n of change requests and deta.3 
design packages was exbnsive during the third fiscal 
quarter. 

The iastallstinn of support equipment continued 
during the third fistal quarter with the ~ v o r b r g  off of 
punch list  items, including lagging mc1 identification 
of jnstdled tubing and piping. The contractor WM 

required to spend additbnd ejfost to complete the 
h s t d l ~ t i o n  of the emergency fuel d r d n  assembly 
rewilling from engineering problems. 

BOOSTER STORAGE BUILDING 

Boeixng took full occupancy of the S-HC Booster 
Storage Building during the seeolrd quarter of FP 
1967. Prior to t&.s, the Booster Storage Builai~g 
had beon shsred wit11 North American Aviation. 

_oJl Level $Q: testing of high voltage power supply in 
the Booster Borage Wrilding Idas been completed. No 
major p~wMemns were e m o u ~ l k r d  Qxring this testhg, 
and the S-IC-B is now stored in the Booster Storage 
I3u2dhg. The stage is being placed on permanent 
 tora age stand8 in orrdr  to free the transporter for 
ot81er use, The Rockeediyrie clean roonr in the Bwster  
Storage Building was used by Boeing for re-assembly 
oP GXZ service panels. In June, NASA agreed that 
the clean room shoasu4r.i be adapted .to Boeing use. 
P l m g  is now underway tn accomplish these 
changes. 



CHECKOUT AND ACCEPTANCE OF THE 

GOVERNMENT FURNISHED MTF S-IC TEST STAND 

PIX-STATIC FIRE TESI'DiG 

Pr ior  to tile f i rs t  test firing at 3ITF (S-IC-I), a 
nt~mbcr of tests were performed tn verify the stlxic- 
alrd inteji~ity of the test comples anti its support 
systems. Tcsting, wllteh wap; ycl~iormcct during 
F Y  1967, consistcd of 30 different facility activation 
tests. 

The IIPXIV system was successfully tested in three 
diffcrent phases. The water flush operation on the 
flame deflector w a s  cornpletcd on November 12, 
1966. The first, full deluge test was completed on 
November 21. Tllis test was followed by tile dei'l.ectc~r 
full flow test on Novemher 30 (Figure 5-11). Static 

load t.esiixlg of the test stntlii %~:s.s condi.:cted during 
late October. Test resuits verZj.ed th8.t the holddown 
arm 3nd lonci frame syst.en.1 nlet dl requiremsnts. 
Proof testing of the forv:r.rui stabilization huldcio~cvn 
parts was satisfactorily cornyileted hl December. 

Dynn.mic: t.est:ing of the stand was sclzeckiled for late 
December. Plnblerns arose concerning the acquisi- 
tion of tvm rnechanic,d sha.i<ers which were to be used 
for  this test;. Therefore, testing proc:txiures were 
revised to establish requirements and test methods 
for obtaining test stand s tructurd vibration data 
during st.atic firings. 

Activation tes lhg of tbe S-IC high pressure gas sys- 
tem, which in~luded subsysten~s checkout, was com- 
pleted during January. Calibration and functional 

, tests of the Greer hydrwlic unit and S-XC pneumatic 
/ consols ursre j lso completed during Jmuaxy. 

Figure 3-11 8-2 Deflector Flow Test 



Thc main 14-inch line was co~~lpletccl when the expan- 
sion joints were ins trilled in November. The system 
tvns tlien reclc.;mcd. The cold shock and low flow 
tcst were stttisfuctoriiy co~npleted in Dccclnlwr. The 
I D S  system high flow test was conducted in mid- 
January 1967. The f i rs t  tcst veriEied a tlow rate of 
npproxim:itely 9,000 GPXI arid proved the fill and 
drain system rlynan~ically sound. The following week, 
3 E I I C C ~ S S ~ L ~ ~  LOX topping test c o n ~ p l ~ t e d  the LOX 
ayrrtcrn high flow tent. 

The pmpellant load test, KP-? stage tanking test, 
LOX stage tanking test, wet shiulatecl static firing 
countrloivn, xnd detanking were 311 completed suc-' 
cessfully in mid-February. 

Functional testing of power supply systems of ccluig- 
went. installed i n  the test stnncl, were started in mid- 
October. )\ total of 69 calibration, functional, md 
atitc~rnxtic: tests were required to verify this equip- 
ment. 'These C;SE integrateil complex tests were 
con:pletcd during April. 

The 250-ton proof loacl test of the main Lest st.and 
derrick was completed during Novert~ber (r2igdrc 
3-12), The only discrepmcy discovered c l ? ~  this 

Figure 3-12 250-Ton Proof Lood Test of Main Derrick 
r ~ ~ p c r ? _ _ n _ _ _ n _ _ _ n _ _ _ n _ _ _ n _  ---- TTTT - .  
1 i 

I 

otherwise suocesa£zl, test, w a ~  that the main hook 
wou:d not swivel when loadcd beyond 130 tons. ?his 
deficiency was resolved. 

The Lebus compensati)r leveling block on &c main 
derrick failed during February. Repairs were he- 
gun immmliately and completed with a week. Follow- 
ing a proof load test, a connpolrent failure occurred 
in the power amplifier on the 250-ton c r m e  on Narch 
26. This falure cn~xc?ad ~ S R  of ocrntral In tho rnein 
derrick hoist system. Thorough inveatigat.ion re- 
veded t l~s t  this failure (control circuit power ampli- 
f ier  cards were at fwlt} imposed no restrictions on 
the use of the derrick. The derrick control system 
was rcpalrcd snd successful proof load tests were 
perform& %ah. 

l3rrin.g removal from the test emd of &e S-IC-4, 
on. 2une 5, the swinger circuit on the main derrick 
ceased tu function just as stage rotation was about to 

..begin. Failure of the derrick to respond to command 
caseed a 12-l~our delay in placing the stage 031 the 
t a p ~ ~ s p r t e r .  Investigation disclosed m internlittent 
control switch in the cab, an open emergency stop 
switch, and nn orrt-of-tolerance power amplifier 
cad. hper:t.ion of the a~~xilisrry sycierrick disclosed 
a grease hose had broken loose fram its tie point and 
bad been cut in hvo by Ole gears; the right and :eft 
bailc! end sectors of the b.ciXI gear l?i;ere displaced 
down~i!arb approximately tm7o inches; the orlDltozrd end 
of the horizonVal strut was bent itptvard; a ~ d  @,e boon1 
had p&:'sseci beyond the limit switch i:~ tJze pariring 
position and Bdmd come to rest  in contact with a hand 
sail. Iaterijl11 repairs, imprqvements, and m.odifioa- 
Lions were acoompl ished, Both derrick5 wBrc satis- 
factoril y proof lo& tested June 21. A t  the *.itiation 
caf at.t.empts to instali t.he S-IC-5 into the test stmil on 
June 22, the main derrick controls again mr;lFtznction- 
ed- Circuitry m.odificatio~~s were made and, a load 
test successful3y completed on June 23. Another 
load ttes t was satisfactox-ily conducted June 28. The 
S-I@-5 was then imtd led  in the t.est stand June 29. 

5-IC-T TEST 6TrWD CBECMOUT 

A major rewrite of the 1A3n for the activation of &ITF 
facilities utilizing the S-IC-T (DS-Ill%?}, "Stage 
Seqc~t3ncejOperati011 P1 .m~ for $.he Saturn S-IC- T/4 
Wage, was completed in October 1966. Boeing's 
S-IC-T/4 measurement program was approved by 
NJISJI/W~F on December 28, 1966 (S-ICEC-T/~-S-IC-~ 
stage built up Co S-IC-4 configrratfon). 

The S-XC-T arrived at MTF on October 24, 1965 
(Figwe 3-33). The stage was placed in the Booster 



Figure 3-13 Arrival of S-5C-T at Boscule Bridge 

Storage G~rilciing where, by r;se of the Brooks Analy- 
zer  fl~.u,nl hlicl~oud, circuitry of the stage was veri- 
fied (Figl~rc 3-1.i). O n  Decenlber 16, tile stage was 
tr:uisportcd, b y  lsarge, to the static test stafid. In- 
stallation into the test stand was completed on the 
following day (Figure 3-15). 

After recpiircd preliminary tests were conducted, and 
instrumentation was in place, hoohp of t.he stage be- 
g'=l. 

By mutual ngreernent between Bocin;: ard PU'ASA, tho 
f i rs t  static firing was changed fzwm January 27, 1967, 
to hlarch 3. This chxlge VJRS rn~~i ie  because of 
probienls with the Greer hydraulic wit, iittk-g 
problems with intcrconnec~s, lat? checkout of the 
pneulnatic console and GNZ Paneis, mind late nvxilabi- 
lity of the stand. 

The first 3ITF firing toolr i?iacr? on Ti.ihreh 3. This 
was the 16th firing of l!le S-XC-T. 0prratio:zal capa- 
bility of one position of ihc &st stand 2nd its support 
equipment sad systems was verified hy this success- 
ful 15 seconci fil-ing. 

A quick look report, rcprcsenting tile preliminary re-  
s u l t . ~  of tile March 3 firing, was presented to 
ivrSFC personnel, and others, a t  a aieetirlg heid on 
March 'i at MTE'. The printed release was submitted 
o n  Narch 10. The s hge, GSE, and facility systems 
performed satisfacfozily, W.II some anornzdies being 
no t~d .  Data gathered from the static f i r i ~ g  d Marcli 
3 was developccl and evaluated prior to the second 
successful firing (60 seconds) of the S-IC-T on 
March I7 (Figwe 3-15). This successfu:ul lest 
demonstrated 'the capability c)f i?re test stand flame 
bucket. 

MPF DOCUMENTATION 

BoeingjiGTF's document preparation effort is a2pro:ox- 
irnately 85 percent complete. Individual document 
stairis i s  i l~dicded in  Appeldix G. 

Figure 3-14 S-IC-T Undergoing Brooks Analyzer Test 



Figure 3-16 17th And Final Firing of The S-IC-T 





I MSFC-MAN-034-3 ITS-IC-3 Stage Maintenance In- 
formation and P a r t  Index" 

noting's j,:irticipation in the  S-IC L.ogistics Support 
Progrn~rl  consisted of the following for U l i s  rcport 
pcriod: 

a) Sparcs support for the S-IC-T stage a t  hISFC and 
hITF, for the S-IC-F stage, and for stages 
S-IC-1 through S-IC-6 a t  hIichoud, MTF, MSFC, 
and KSC; 

b) Spares support for test  and checkout equipment 
a t  hLichoud and MTF; 

c) Spnrcs support for  Boeing-furnished S-IC stage- 
peculiar GSE delivered to MTF and KSC; 

d) Spares support for the MSFC R-TEST umbilical 
c a r r i e r  hardware; and 

e) Field support engineers a t  MSFC, MTF, and 
KSC. 

DOCUMENTARY SUPPORT 

MSFC-MAN-034-4 "S-IC-4 Stage Maintenance In- 
formation and P a r t  Index" 

MSFC-MAN-035-2 11S-IC-2 Stage Buildup Infor- 
m ation" 

MSFC-MAN-035-3 1'S-1C-3 Stage Bufldup Infor- 
mation" 

MSFC-MAN-034-4 "S-IC-4 Stage Buildup Infor- 
mation" 

MSFC-MAN-040 llS-IC-l Stage Systems Descrip- 
tion" 

MSFC-MAN-040-2 11S-IC-2 Stage Systems Descrip- 
tion" 

MSFC-MAN-040-3 f1S-IC-3 Stage Systems Descrip- 
tion" 

MSFC-MAN-040-4 !IS-IC-4 Stage Systems Descrip- 

M A I N T E N A N C E  ANALYSIS I tion" 

Stage maintenance analysis documentation for S-IC-3 
and S-IC-4 was completed during the past year. It 
was submitted to NASA/MSFC via documents 
D5-13604-3, "S-IC-3 Stage Maintenance AnalysisT1, 
and D5-13604-4, "S-IC-4 Stage Maintenance Analy- 
sis". The baselinp for preparation of the stage 
maintenance analySis docunlentation was the Saturn V 
Document D5-16004-910, "Sequence of Events - 
Time Line Analysis - Assen~bly,  Checkout and Launch 
Saturn V Vehicle". The requirement for  document- 
ing and accomplishing a formal maintenance analysis 
for  stages S-IC-5 t!~rl>ugh -10 is being deleted by 
contract change. All !,reviously submitted GSE 
maintenance analysis documentation, D5-13603-1 
through -8, was updated in accordance with design 
changes which occurred during this period. 

TECHNICAL SUPPORT DATA 

Publication of S-IC stage and GSE technical manuals 
continued on o r  ahead of schedule throughout the past 
year ,  with subsequent changes o r  revisions keeping 
pace with approved design changes. The following 
technical manuals were submitted during the past 

MSFC-MAN-042 lTS-IC-l Stage Flight Measure- 
ments'' 

MSFC-MAN-042-2 'IS-IC-2 Stage Flight Measure- 
ments" 

MSFC-MAN-042-3 11S-IC-3 Stage Flight Measure- 
ments" 

MSFC-MAN-042-4, "S-IC-4 and -5 Stage Flight 
-5 Measurementsf1 

STOCK STATUS A N D  CONSUMPTION REPORT 

The Stock Status and Consumption Report, which re- 
flects the total spare parts i n v e n t ~ ' ~  by location, was 
released during the third quarter of FY 1967. This 
report reflects quantities on hand a t  each location and 
the quantities which were received, issued, trans- 
ferred, reallocated, and disposed of during the report 1 periodi 

I 
SPARES SUPPORT 

year:  I PROVISIONING 
MSFC-MAN-034 llS-IC-l Stage Maintenance In- 

formation A d  P a r t  Index" 

MSFC-MAN-034-2 T1S-IC-2 Stage Maintenance In- 
formation and P a r t  Index" 

Four spares  hardware s tores  were supported during 
the reporting period. The s tore  at Huntsville, Ala- 
bama, was operated in support of S-IC- 1, -2, and -3 



testing ,md s h t i c  firing. It \<.as closed following 
completion of S-IC-3 static firing, and the spares  
stock was reallocated to other stores. Stock build- 
up a t  the E;SC s tore  continued throughout the year  
'and, a t  the year 's  end, was approaching the level 
needed to support the f i rs t  flight stages. Stock at 
the MTF store was built up during the third and 
fourth quarters to support static firings of the S-IC-T 
(facility checkout) and the S-IC-4. The hIichoud s b r e  
was utiifred t i l l11 RS it eent rd  @upply fae tbet  ,site 
provisioning and a s  a si te support s tore  for  post- 
manufacturing checkout (PAIC) and post-static test  
checkout (PSC) operations conducted a t  Michoud. 

Late in F Y  1966, S-IC-1 and -2 spares  support re- 
sponsibility was transferred to Boeing by Contract 
Supplemental Agreement MICH-269. This has cre-  
ated some ra ther  severe problems in timely support 
of the two stages a t  KSC. It has been necessary to 
provide some particularly cri t ical  long-lead-time 
items by removal from la ter  production stages. This 
condition is easing and no serious difficulty is ex- 
pected in supporting the S-IC-1 launch. 

PERSONNEL SUPPORT 

FLELD SUPPORT ENGINEERS 

In support of increased logistics activity at the 
si tes,  three spares  maintenance representatives 
(SAIR) a r e  now assigned to KSC. Spares mainte- 
nance representatives a r e  also assigned to MTF 
and the Michoud Assembly Facility. These repre- 
sentatives perform liaison between site personnel 
and logistics engineering to assure  that spares  a r e  
available to meet test  and launch schedules. 

FIELD COMMUNICATIONS 

A teletype system, used exclusively f o r  spares, was 
instituted in the fourth quarter of FY 1967. This 
system is designed to improve communcations on 
spares hardware transactions between Mic houd, 
MTF, and KSC. 

AUTOMATION 0 F LOGISTICS 
INVEN TQRY CONTROL 

Criteria for  a third generation on-line computer 
system for  spares inventory control was completed 
and released in Document D5-13664, "Logistics In- 
ventory Control System". The system is presently 
awaiting programming. At the present time, posting 
of approximately 19,000 ledger items is being per- 
formed manually. 

SPARE PART EQUIVALENCY 

Lack of an approved method of authorizing the use  of 
equivalent spare  parts has been a severe  handicap in 
the provisioning of these parts. A solution to this 
problem, utilizing special multi-sheet "Spare P a r t .  
Equivalents" Class I drawings, was approved by 
NASA and implemented in the fourth quarter of the 
fiscal year. 

SPARES FOR GOVERNMENT- FURNISHED 
PROPERTY (GFP) 

The most serious spares support problems a re  those 
associated with GFP items for  which spares support 
responsibility has been transferred to Boeing and 
also fo r  items to be supported by MSFC. Generally, 
the problem is the inadequacy of, o r  failure to re- 
ceive, the spares ordered by MSFC; however, lack 
of adequate drawings, and particularly lack of con- 
figuration change information, a r e  also creating 
serious problems. 



STAGE F -  SYSTEM STUDIES i !  L i a ; 
i 



PREPARATION FOR M T F  
STATIC FIRINGS 

In preparation for hITF static firings, ~ o e i n g / M T F  
personnel \vcrc assigned to ~oe ing / l~un t sv i l l c  on a 
loan basis to ass i s t  in thc S-IC-T static firing pro- 
gr;im. Tl~osc  lo:ins, which were made in F Y  1966, 
ivere nzlttlc ta help ~oei i~g/ l luntsvi l lo  complete i t s  
task and to providc va1u;ible on-the-job training for 
Boe indh lTF  1o:inees. The loaned personnel assisted 
in preparation of instrumentation, control equipment, 
engines, and test  stand. They also participated in  
the static firings a s  console operators and char t  ob- 
s e r v e r s  and in refurbishment after static firing. 

Upon completion of the S-IC-T static firings a t  
Huntsville, these loanees returned to MTF for pre- 
paration of tes t  and checkout of the MTF test  com- 
ples. Subsequently, they returned to Huntsville to 
a s s i s t  in the firing of the S-IC-3. After this firing, 
the tes t  crews returned to MTF, where, after two 
more  firings of the S-IC-T and one firing of the 
S-IC-4, they now make up the nucleus of Boeing's 
Systems Tes t  - Mississippi Test  Operations Organi- 
action, 

S-IC STORAGE STUDIES 
A study was performed to establish a plan for storing 
S-IC stages 7 through 15 a t  Michoud, MTF, and MSFC 
for a period of 24 months o r  l e s s  on a non-interfer- 
ence basis with present plan VIIIA production sched- 
ules. The plan was based on inside storage, utilizing 
available facilities with moderately controlled tem- 
perature and humidity, The F-1 engines and ell "ahig 
loose" hardware would be stored separately while all 
other factory installed equipment would be stored on 
the stage. The propellant tanks would be protected 
from contamination and negative pressure by pres- 
surization. All other pressurization and control sy- 
stems would be protected against contamination by 
pressurization. The stages would be stored horizon- 
tally on storage stands o r  transporters following 
manufacture and a special pre-storage checkout. As- 
sessment and inspection during storage would be held 
to a minimum.. Upon removal from storage, the 
stage would be inspected fo r  damage, all age-sensi- 
tive par ts  would be checked out, cable insulation tes ts  
would be conducted, and a thorough configuration in- 
spection would be performed. Following this, the 
stage would enter the normal operational sequence 
beginning with a complete post-manufacturing check- 
out. The results  of this study were  submitted to 
NASA on November 16, 1DBO. 





S - I C  ENGINEERING LIAISON 
TO BATC 
The S-IC liaison activity esL~blished a t  Kennedy Space 
Center has performed the in-scope design effort re- 
quirement of supporting the processing of the S-IC-F, 
-1, and -2 stages. Working relations have been es- 
tablished with the BISFC resident office, KSC, and the 
U~eitlg Adantic Tabit Ccntor upet3nting ergtu~izat ia~~a.  
The liaison activity has, in addition to the efforts in- 
volving technical coordination and clarification of en- 
gineering requirements, originated and released 
Class I documentation fo r  58 compatibility ECP's, 
participated in the Materiel Review Board disposi- 
tioning of 606 discrepant par ts ,  and identified the re- 
quirement f o r  additional analysis and evaluation of 
85 failed par ts  during F Y  1967. 

Engineering is  also providing traveling specialists to 
support prelaunch activities a t  BATC. These 
specialists  ac t  a s  engineering consultants on both 
stage and ground support equipment problems. 

FLIGHT DATA EVALUATION 

A Flight Evaluation Planning Committee (FEPC) has  
been organized to coordinate the overall flight data 
evaluation problem. This committee is responsible 
fo r  inter-organizational coordination to establish 

data requirements, basic data processing computer 
requirements and programs, computer analysis pro- 
gram requirements, and reporting requirements. 
All required data has been identified, and computer 
programs required fo r  analysis of data have been 
completed. 

Members of the Boeing flight evaluation team have 
been named and their areas  of responsibility defined. 
Close coordination between thie team and the NASA 
Flight Evaluation Working Group (FEWG) has been 
maintained and several  members of the team have 
attended the S-IC FEWG meetings to become familiar 
with the operations of the FEWG. 

LAUNCH MISSION RULES 

A Huntsville Operation Support Center (HOSC) com- 
mittee has been organized to provide support for  the 
Saturn V Launch Information Exchange Facility (LIEF) 
activities. This committee is responsible f o r  coor- 
dination and implementation of the S-IC launch re- 
quirements and restraints into the Saturn Launch 
Mission Rules which a r e  issued by KSC and MSFC 
concurrence. The committee also provides S-IC 
stage support to MSFC during the Countdown Demon- 
stration Test, the Flight Readiness Test, and the 
final countdown and launch of the Apollo-Saturn V 
vehicles. 





No work was done under the Advanced Studies par t  of the contract  in F Y  1967. 
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APPENDIX A 
CONTRACT MODIFICATIONS 

Thc number of contract modifications received dur- 
ing the pcriod July 1, 1066, through June 29, 1967,  
by contract is a s  follows: 

Contract NASB-2677 - 1 

Contract NAS8-5606(F) - 2 

Contract NAS8-5608 - 303  

Contract NAS8-17218 - 5 

Contract NAS8-19528 - 3 

Contract NAS10-4141 - 4 

APPENDIX B 
PROPOSALS SUBMITTED 

The number of f i r m  cost  proposals submitted to 
NASA during the period July 1, 1966,  through 
June 29,  1967,  by contract is a s  follows: 

Contract NAS8-5606(F) - 1 

Contract NAS8-5608 - 189  

Contract NAS8-17218 - 5 

Contract NAS8-19528 - 4 

Contract NAS10-4141 - 2 

APPENDIX E 

APPENDIX C 

NEGOTIATIONS COMPLETED 

The number of negotiations completed with NASA 
during the period July 1, 1966, through June 29, 
1967, by contract is a s  follows: 

Contract NAS8-5606(F) - 1 

Contract NAS8-5608 - 144  * 

Contract NAS8-17218 - 3 

Contract NAS8-19528 - 2 

Contract NAS10-4141 - 2 

* Includes 26 proposals submitted during F Y  1966. 

APPENDIX D 
DELIVERABLE DATA SUBMITTED 

The number of items of deliverable data submitted 
to NASA during the period July 1, 1966, through 
June 29, 1967,  by contract is a s  follows: 

Contract NAS8-5606(F) - 1 4  

Contract NAS8-5608 - 1 , 2 9 1  * 

Contract NAS8-17218 - 24  

Contract NAS8-19528 - 1 0  

Contract NAS10-4141 - 24  

* Under contract NAS8-5608, single i tems of data 
average approximately 30 pages each. 

ENGINEERING CHANGE DOCUMENTATION COMPLETED DURING FY 1967 

CHANGE NO. DESCRIPTION EFFECTIVITY 
STAGE GSE 

Reduce Reseat P ressure  Requirements of GOB51002 1-10 
~ e n t / R e l i e f  Valves 

Modify Outboard Engines Cutoff Signal to the 
Instrument Unit 

F, 1-10 MSE 1 , 2 ,  R-Qua1 



CIIASGE NO. 

0004 

DESCRIPTION 

Delctc Sis S-IC Pressure  S~vitches 

EFFECTIVITY 
STAGE GAE - 
1-10 MSE 1,2 ,  

R-Test, MTF, 
MILA 1,2 ,3 ,  MAB 

0005 R1 

OOOG 

Rcvise tile GOB41223-1 Prevalve Ground Control 
Syt3tclll 

T, F MSE 1, R-Test, 
1-18 R-Qual, MTF 1, 

MILA 1, MAB 

Iieplace 50bI35008 Stress Corrosion Susceptible 
Servoactuators with GOB84500 Contractor- 
Designed Servoactuators 

Modify Flight Combustion Monitor System 

hlodify F-1 Engine Thiust  OK System 

Increase the GN2 Flight Storage Capacity for 
the LOX Seal Purge System 

Install Four Thermistors in the Aft Compartment 

Implement Cleanliness Specification 60B32086B 

Revise Stage Instrumentation to Add & Delete 
Secure Command Systems Measurements 

1-10 MSE 1 ,2 ,  R-Test, 
R-Qual, MTF 

Modify the S-IC Pneumatic Console & Associated 
GSE/MSE 

MSE 1, R-Test, 
R-Qual, MTF-1, 
MILA 1,2 ,3 ,  
MAB 

Delete S-IC Stage Control Sensors F ,  1-10 MSE 1,2 ,  R-Test, 
R-Qual, MTF 1 

Revise Stage Instrumentation to be Compatible 
with Rocketdyne ECPrs  229 R1 and 185 R1 

Add Tubing from the Leakage Detection Ports on the 
LOX Fill & Drain System and the Emergency Drain 
Pipe Flanges to the Exterior 

Provide Thermal Protection for  Exposed Ordnance 
in S-IC Forward Skirt 

Initiate Early Center Engine Cutoff 1-10 MSE 1,2 ,  R-Test, 
R-Qual, MTF 1 

Add Fairings Around Total Calorimeters Located 
on the F-1 Engine 

Incorporation of a Hazardous Gas Detection System 1-10 MSE 1,2 ,  
MILA 1 , 2 , 3  



Modify S-IC Umbilicals 

hloclify LOX Levcl Cutoff Circuitry to Preclude 
Premature  Engine Cutoff 

F, 1-10 MSE 1 ,2 ,  R-Test, 
R-Qual, MTF 1 

Provide "Two Adjacent Outboard Engines - Out1' 
Automatic Abort System 

F, 1-10 MSE 1 ,2 ,  R-Test, 
R-Qual, MTF 1 

Add Heater Blanket Assembly to Separation Transducers 

Conversion of CFE-Designed 20M32010 LOX and 
20M32011 Fuel Prevalves and Emergency Drain 
Valves to Contractor Design Responsibility 

Conversion of GFE-Designed 20M32010 LOX & 
201\132011 Fuel Prevalve Flowmeter to Contractor 
Design Responsibility 

Deleting the Pressurization Purge System 1-10 MSE 1 ,2 ,  R-Test 
R-Qual, MTF 1, 
MILA 1,2,3 

Add GN2 P r e s s u r e  Drain Capability to the S-IC 
Pneumatic Console 

R-Test, MTF, 
MILA 1 ,2 ,3 ,  
MAB 

MSE 1 ,2  Revise the Manual Engine Actuator (MEA) Adapter 
Assembly 

Removal of Electrical Timers,  Provide Orificing 
f o r  Control P r e s s u r e  f o r  LOX and Fuel Prevalve 
Time Delay and Removal of Solenoid Valves 

1-10 MAB 

Replace Helium Fil l  and Dump Valve with a Modified 
Check Valve 

3-10 MSE 1,2 ,  R-Test, 
R-Qual, MTF 1, 
MAB 

Incorporation of NASA Document Se-008-001-1 
"Project  Apollo Coordinate System Standards'.' 
Dated 6-1-65, in S-IC Documentation 

Delete Fuel Bubbling System 1-15 MSE 1,2 ,  R-Test, 
R-Qual, MTF 1, 
MILA 1 , 2 , 3  ' 

Provide new Filter Manifold Delta P r e s s u r e  Transducer 1-10 MAB 

Modify S-IC Pneumatic Console Solenoid Ball Valves R-Test, R-Qual, 
MTF 1, 
MILA 1,2 ,3 ,  MAB 

Modify Stage and GSE Equipment 1-10 MSE 1,2 ,  R-Qual, 
MTF 1 

Revise Telemetry Channel Assignment 4-10 



Iievise (601302'741) Propellant Dispersion Component 
Spccification Rccpiremenls f o r  Installation 

Modify F o l ~ v a r d  Skirt  Structure to Reduce St ress  
Concentration on S-II Stage 

I<C?deSibgI Heat SNcld Lift-Off Switch Roller Pads 

Modify Pressure  Measuring Assembly in S-IC 
Pnoumntic Checkout Ibck 

MILA 1,2 ,3 ,  
MAB 

Standardize S-IC Telemetry Channel Code 

Replace Fasteners on Flow Tube for  AiResearch 
Fuel Prevalves and Emergency Drain Valves 

Modify the Base Air Scoop to Eliminate Interference 
with the Flow Release Mechanism During Lift-Off 

Revise Controls fo r  Fuel and LOX Vent Relief System 
During Static Tes t  and Add GSE Pressu re  Sensing 
Provisions 

MSE 1 ,2  

Redesign Fonvard Skirt  Compartment Hardware to 
withstand Post  Separation Environment 

MSE 1,2 ,  R-Test, 
MTF 1 

Install Heater Blanket Assembly on Servoaccelerometers 

hlodify Stage Electrical Cabling to be Compatible with 
Engine Relocated J-106 Connector 

Revise GSE Quick Disconnects to be Compatible with the 
New Rocketdyne Flight Fittings 

MTF 1, MSE 1 ,2 ,3 ,  
R-Qua1 

Revise the Static Firing Viewing Configuration of the 
S-IC Stage T V  System 

Modify the Intertank Un~bilical  Purge System 
(N/H P/N 65B80191-1) 

MILA 1 ,2 ,3 ,  
MSFC 1 ,2 ,  
MILA SPARES, 
1 & 2 

Relign Fuel and LOX Loading Servos 

Revise the LOX Prevalve (20M32010-15 and 21) to 
Meet Vibration Requirements 

Revise Longitudinal Acceleration Measurements 

MTF 1, MILA 1,2,3, 
MSE 1 ,2  

Change Quick Disconnects in Propellant Tank Pressu re  
Monitor & Control Assy (65BG4146) & Associated 
Equipment 

Revise Winching Fixture Ass y Installation Kit, S-IC 
Propellant Dispersion System 

MAB 



Ileplacc Hcat Shield Support Structure Attach Bolts 

Increase FUSU (For~varcl Umbilical Service Unit) 
Inlct P ressure  Capability 

Replace 50hI35008 Stress Stage Corrosion Susceptible 
Servoactuators with GOB84500 Contractor Designed 
Servoactua tors 

Modify Cable Insulation for Measurements C-9 and 
C-10 on the F-1 Engine 

Revise GOBG2101 Timer Cards to Fil ter Out Spurious 
Gate Signals 

Add Protective Covers on Engine Compartment 
Calorimeters 

Modify Fuel Cutoff System 1-10 MSE 1 ,2 ,  R-Qual, 
MTF 1 

Correct Design Deficiencies in S-IC Umbilicals 1-15 MSE 1, 
MILA 1 ,2 ,3  

Replace ODOP Transponder 

Change Ranges of Temperature and Vibration 
Measurements 

Redesign of Engine Thermal Insulation P a r t  No. 
GOB84013-1 and -3 and 60B84057-1 and -3 

, Replace Printed Circuit Cards in LOX and Fuel 
Loading Electronics 

Modify Parker  Valves to Eliminate Possibility of 
Contamination thru Open Actuator Por t  

Replace NAS1022A Shear Nuts with MBNlOF Nuts 
on the Center Engine Alignment Strut 

Add Vacuum Seal-off Valve to Umbilical LOX Line 

Rework 60B76123-1A DC-to-DC Converter 

Delete the Requirement for  the Fin Leading Edge 
Measurements 

Transfer of Common Ordnance Items from Con- 
tractor Furnished Equipment to GFE 

Acceptance Static Firing Incentive Revision 

Delete Instrument Unit Programmed Center Engine 
Cutoff & Provide LOX Depletion with Fuel Depletion 
(Back-up) Cutoff fo r  Center Engine 



Reassign Telemetiy Cllannel for Foi-ward Skirt P res su re  
hleasurenlents 

Modify 601351047-5 and -7 Pneumatic Check Valves 

AIoclify Parker  Valves to Eliminate St ress  Corrosion 
of Actuator Mousing 

Elimil~ate S t re s s  Corrosion in TVC System Filter 
Manifold Iiousii'lya 

bIodify RDSM (Remote Digital Sub-Multiplexel-) Power 

SUPP~Y 

Revise Paint  Marlrings on S-IC Stage 

Revise the Splice Configuration of the Upper 
and Lower Thlvs t  Ring Caps 

Replace Sensor Couplings in Aft Umnl~ilical 
C a r r i e r s  #1, #2 and #3 

Paint  Exterior of GOB84500 Servoactuators pe r  
MIL-C-22751A 

Delete the Base Heat Shield Vapor Bar r i e r  1-15 

1-15 

KSC ,General 

1-15 

Modify Fi l ter  Manifold Delta P ressu re  Transducer 

Modify Iloldclown Pad Anti-Friction Plate (29-42550-1) 

Revise Engine Fairings to Stage Attachments to 
Eliminate Susceptibility to Stress Corrosion 

Revise Insulation Used on the Actuator Support Strut 1-15 

3-10 MSE 1 , 2  Halogen Leak Tes t  of LOX and Fuel (Low) Pressurization 
Systems 

Revise LOX Depletion Cutoff Timer  Settings of Outboard 
Sensors, 118A1, 118A2, 118A3, 118A4 and Inboard 
Sensor 118A5 

MTF, MILA 1,2,-3, 
MAB 

Revise the 65B24326 Prevalve Ground Control System 
(PGCS) 

Eliminate Gap on Outboard LOX Anti-Vortex Devices 0199 
(Cancelled) 

Modify Visual Instrumentation Distributor to Prevent 

Resetting of Fi lm Camera  T imer  

Modify LOX Tank Bulkhead Covers to Prevent 
Damage to Stage Components 



Ite\vork of Intertanlc Umbilical Carrier (65B80191) to 
Replace Inadequate Regulators 

Modify S-IC Aft Umbilical Carrier/Tail Service (TSM) 
to pisovide Additional Retract Travel Capability 

Add Automatic Closing of Prevalves to the Abort 1-15 
Sequence a t  KSC 

Protect Engine Interface Connectors from Exoessfve 1-15 
Moisture 

Iievise Motion Targets on S-IC Stage 1-15 

Revise Intertank Paint Pattern 1-15 

Install Bonding Strap on the Engine Fairing and 1-10 
Replace Inaccessible Fasteners in the Thrust Structure 

Modify Fuel and LOX Tank Bulkhead Covers to 
Eliminate Interference 

KSC, General 

Correct Polarity of Pin Connectors of Electrical S-IC-1 
Cable 60B55851-1 

Revise Thrust Structure Hardware Where Handling S-IC-1 
and Weighing Fittings a r e  Removed 

Revise Electrical Cable & Fuel Bubbling Tube 
Ins tallation in Thius t Stiucture to Eliminate 
Interference with Internal Access Equipment 

Show all  areas  of GSE Coupling Assembly (65B80103 MILA 1,2,3 ,  
Umbilical Coupling Assemblies) where Lubrication is required MSE 1 & 2 

Allow Substitution Clevis on Servoactuator Jack KSC, General 

Correct Engine Fairing Installation Drawing 1-15 

Revise Environmental Control System Duct Installation to 1-15 

Eliminate Interference with the GSE Internal Access Equipment 

MILA 1,2,3,  
MSE 1 ,2  

Eliminate Interference between S-IC Stage Hi-LOK 
Fasteners and the Arms of Intertank Reconnect Assembly 
65B80191 

Revise Phase of Liquid Level Sync Signal 1-15 

Correct Bolt Requirements for Installation of the Heat S-IC-1 
Shield Panels 

Revise 60B51950 Retrofit Drawing (ECP 0147) to 
Correct Drawing E r r o r s  

Revise S-IC Pneumatic Console Documentation to allow 
Incorporation of ECP 0055 Pr io r  to ECP 0070, and 
Re-identify Cable Assembly 



Modify the Base Heat Shield Panel Installation to Allow 1-15 
the Proper Alignment of the Panels and the Stiucture 

liotate thc 66B23831-37 Mnnunl Ball Valves 90' in order 
to correct the Installation 

Lengthen Cablc 1201V208 (P-15), (P-16), for the 502 to 1-3 
allow them to mate with (Jl) on Transducer per Cable 
Installation Drawing 

blodify the ECS to Eliminate Interference with the 2 
Fonvard Skirt Inkina1 Access Equipment 

Change the LOX and Fuel Tank Standby Pressurization 1-3 
Fittings 

Modify Bolt Installation Callout on E016-60B18054-9 to F, 1-15 
allow Installation of the Light Base Air Scoops 

Eliminate Cadmium Plated Washers and Fasteners on 1-15 
the Fin Assemblies 

Modify Electrical Bonding of Electrical/Electronic F, 1-10 
Equipment Magnesium Housing to Aluminum 

Increase Power Feeder Size to LOX & Fuel Loading F, 1-10 
Electronics Equipment 

Replace PRC Type 5X Resistors in Instrumentation AC 1-10 
and DC Amplifier Assemblies 

Provide "Fail-Safe1' Circuitry for the Terminal 
Countdown Sequence (TCS) 

Provide Safety Interlock on Technical Countdown 
Sequencer Output Relays 

Delete Overall Test (OAT) Battery Rack Assembly 
(65B15005) Next Higher Assy Nos. 65B10011-1, 
65B10016-1,-3, -5, 65B10024-1, -9, 65B10124-1, -3 

Delete Second Ground Cooling Unit (GCU) S-IC 
65B36096-1 (Next Assy 65B10090) 

Replacement of Manual Valves in Pneumatic Supply Unit 

Modify GOX Flow Control Valve Tester (GFCVT) to Increase 
Back Flow Capability 

Revise the Battery Cell Scanner Panel Assy & Battery 
Charges 

Modify LOX Fill & Drain Duct 

Modify Distributor Terminal Boards 

MTF 1 

MSE 1,2, R-Qual, 
MTF, R-Test 

MSE 1,2 
MTF 1 

MSE 1, R-Qua1 

MSE 1,2, R-Qua1 

MTF 1, R-Test 

MSE 1,2, R-Qual, 
MTF 1 



1039 
(Cancelled) 

Rcplacc I-log Out Parts with Die Forged Parts 11-15 

hlodify LOX Prcvalve (20M 32010-13) Control 
Actuator Pressure Connector 

Increase Remote Automatic Calibration System (RACS) 1-5 MSE 1,2, R-Qua1 
Fccder Size to Unit 120 Measuring Racks MTF 1 

Motlify Clrttlode Ray Tube (CELT) System Logic MSE 1,2, R-Test, 
R-&ual, MTF 

1047 
(Cancelled) 

Secure S-IC Display System Logic MSE 1,2, R-Qua1 
MTF 

Revise ffypergol Simulators Quick Disconnect MSE 1,2, MILA 

Replacc 60B52908-1 Main Power Transfer Switch 1-10 

Dclete Engine Area Thermal Insulation for the S-IC 4-10 
Stage Static Test Gonfiguraiion 

Add Additional Interconnection Cables to GSE a t  MTF MTF 1 

Modify Sub-carrier Oscillator Chassis Assy (a) 
60B7G374-1, (b) 50M65502-5 

Add Vibration Isolators to the Objective & Coupling 
Enhancement Motors 

Revise Sampling Rate of Range Safety System Signals 

Replace MBR3749-4 & -5 Relays & Add Shock Mounts 
for Electrical Control Distributors 

MTF 1 R-Test Changes to MTF 

Modify Pneumatic Pressure Test Racks 2, 3, 4, 
6, 7, 8 & 9 to Correct Discrepancies Between 
Input Pressure & Stage Test Pressure 

MSE 1,2, R-Qua1 

Provide Adequate Amplifier for Engine Gimbaling Signals MTF 1, R-Test, 
R-Qua1 

Modify the Pneumatic Supply Unit Solenoid Ball Valves MSE 1,2 

Revise Count Clock & Associated Interface Equipment MTF 

Change Par t  Marking of Telemetry Components 

Modify Range Safety and Ordnance Ground Equipment M'SE 1,2, R-Qual, 
R-Test, MTF 

3-10 MSE Modify the Servoactuator Test Set 



Modify IvIethod of Securing Excess Confined Detonating 4-10 
Fuse & Explosive Bridgewire Electrical Cabling 

Iicvise Soldering licquirement for Diaphragm Assemblies 3-10 
in Pressure  Switches GOB49003 and GOB51016 

Replace RF Filters in Telemetry RF Assemblies 1-10 

Spares Providc Adapter Cables for Spare Power Supply 

iicdcsign of Ilcllum Pressurization Check Valve 
P j N  GOB51407 

Dclcte 65B23308 Relief Valves from Pneumatic 
Supply Unit 

MSE 1,2, R-Qua1 

MTF Revise GO0 VAC High Voltage Power Supply Distributor 

Replace Fasteners in Flow Tubes for AiResearch Fuel 3-10 
Prevalves Fuel & Emergency Drain Valves 20M32011 

Modify Visual Instrumentation System Transient Suppression 2-3 

Delete R-Qua1 Effectivity from CAM 909R1 

Modify Metal Sheathed Cable Assy Installation 

MSE 1,2,  MTF 1, 
R-QUAL 

1-5, F 

Level Probe Gusset Material Change 7-10 

Replace the hlain Supply & LOX Dome Purge Solenoid 
Valves in the Pneumatic Supply Unit 

MSE 1 ,2  

Rework Servoactuator Insulation P a r t  60B84011-3 1-10 

Substitute "As Extruded" Intertank Ring Frame 11-15 1115 
(Cancelled) 

Modify the Method of Installation of Measurements 1-5 
C20-105, C23-101 & C48-101 

Replace H-11 Center Engine Lower Cap Splice 
Fasteners with 4340 Fasteners 

Eliminate Gap on Outboard LOX Anti-Vortex F ,  3-10 

Retune TV Transmitter to Operate under Actual 
Temperature Environment 

Modify the Aft Access Platform-Water Deluge Michoud MSE 1 ,2  

Revise Engine Gimbaling Stimulus Generator Printed Circuit R-Qua1 
Boards 

Add Filters to the Pneumatic Supply Module 65B23111 1-10 MSE 1 ,2 ,3  

Revise Center Engine Seal Assembly and Installation 3-10 

Modify the Turnbuckle which Fastens the Upper Fairing 1-10 
Assembly to the Lower Fairing Assembly 



IvIoclify Pneumatic Pressure Test Racks to Relocate 
Thrust OK Pressure Switch Line 

MSE 1,2, MTF 1 

Modify the S-IC Thrust Structure Access Platform R-Qual, MSE, 
MTF, KSC 

Itclvork all hIF Flared Tube Fittings by replacing 3-10 
MF 4039 Spring Washers with Lockwire Per  MS 20995 

Itcplnce tho IIastolloy "C" Welded Tube Assemblies and 7-10 
Cres Tube Assemblies with Flared Aluminum Tube 
tZsscmblies in the Engine Purge Prefill System 

IZedesign Adapter Bearing Assy for Lightweight 
h.lrulual Engine Actuator (P/N 65B61069-1 N/H P/N 
63B36867) 

Provide Additional Controls for the Forward 
Stabilization System (FSS) . 4-10 R-Test, MTF 

Revise Ignition Power Support Assembly M60 Hertz 
High Voltage Power Supply 

MSE 1,2, R-Qual, 
MTF 

MSE 1.2, MTF 1 Correct GSE Time Data Editor Tape Recorder 
Incompatibility 

Revise Actuator Instrumentation and Cabling Documentation 6-15 
to Show Preferred and Substitute Installation 

Add Protective Covers on Engine Compartment 
Calorimeters 

Tighten Tolerance on Sliding Brackets for the 4 1/2" 3-10 
GOX Duct 

Rework Identification Markings on Umbilical 
Simulator and Substitute Couplings and Hoses 

R-Test, R-Qual, 
MSE 1,2 

Install Lightweight Aluminum LOX Tunnel Bellows 

Provide Ground Cooling Unit Over-Temperature 
Indication to Michoud Test Check-Out Control Room 

MSE 1,2, R-Test, 

MTF, R-Qua1 

Modify 65B12001 Power Supplier to Eliminate a Safety 
Hazard and Prevent Erratic Operation 

MSE 1,2, R-Qual, 
MTF 1 

Install Redesigned Optic Module in Area Contamination 
Deletion Equipment 

MSE 1,2, R-Qua1 

Provide Additional Hardware Necessary to Static Fire  4-15 
S-IC Stage at MTF 

MTF 1 

Replace Helium Flow Control Orifice with Flow Control 6-15 
Nozzle 



Minimize the Possibility of Installing the LOX 
Emergcncy Bul~bling System Hardware Inlproperly 

Correct t l ~ c  IIT-370-7040-2-5 Lifting Eye CVeldment 
Craclc Problem 

tlllow Usagc of Desiccant-Filter Units on S-IC 
Propellant Tanks 

hIodify PChI/DDAS and IlDShl Telemetry Assoinbly 10-16 

lievise Thlust Structure a t  Station 116 Pos. Toward 9 
Fin B 

Add Short Circuit Protection for the Battery Cnarger 
Control Power Supply 

MTF, MSE 1,2 

Rlodify Stage Weighing Equipment 65B33003-1 

Provide S-IC Ground Support Equipment to S-IC 
Lightweight Manual Engine Actuator For KSC 

To Provide Fonvard Stabilization System for MTF MTF 1 

Revise 1,dter Power Supply '& Igniter SubsGtute J-Sox MTF 1, MSE 1.2 

Add Additional Interconnecting Cables to GSE a t  MTF MTF 

MAB Revise S-IC MAB Patch Distributor Interface 

Refurbish "TI' for MTF Facility Checkout MTF 1 

MTF 1 Add Electrical Service Panel to the Umbilical 
Patch Distributor 

Change Cables to GSE from Facility Propellant 
Loading Interface at MTF 

MTF 

Modify AiResearch Prevalves to Correct Corrosion T 
and Replace Nuts Which Are Susceptible to Cracking 

MTF Make Support Equipment Changes Caused by Facility 
Redesign MTF Static Test Stand 17th and 18th Floor Platforms 

Provide Additional GN2 Supply Lines on MTF Static Test Stand MTF 

MTF Equipment Installation Provisions for Certain Support 
Equipment on the MTF Static Test Stand 

Standardize Exploding Bridgewire Firing Unit Output 10-15 

Cable Length 

MTF 1 MTF Static Test Stand Cabling Changes 

Augment the Digital Event Evaluator (DEE) Data 
Retrieval Capability 



Itcvisc thc Vibration nequirements of all Engine 
Mounted TVC Systcm Components 

MTF 1 

MAB 

9116 Dclctc the AUX CN2 System a t  MTF 

Rcplsce Stab- Fuel and LOX Pre-Pressurization Check 
Vnlvc in MAB 

9120 Relocate the GOX Flow Valve Tester MTF 

9121 Engine Area Purge System for MTF 4-10 MTF, R-Test 

Eliminate Malfunction of the Propellant Measuring 
System Electronic Checkout Unit 

MSE I., 2, R-Test, 
R-Qual, MTF 1,2 

Delete the Fonvard Umbilical Service Unit (FUSU) 
a t  hITF 

MTF 

Add "Holddown Arm Control Panel" TF 4410018 to the 
hlechanical Test Control Equipment (MTCE) a t  MTF 

MTF 

Convert MTF Ground Equipment Test Sets (GETS) 
to an Automatic GETS 

MTF 1 

9141 Add Rollaway Heat Shields Access Panels 

Modify Fuel Tank Bulkhead Covers to Eliminate 
Interference 

MTF 

Replace Aluminum Forward Handling Ring with a 
Steel Handling Ring on the S-IC-F Stage 

9206 Revise F-1 Engine Valve Time 

APPENDIX I? 
ENGINEERING CHANGES INITIATED DURING FY 1967 

CHANGE NO. DESCRIPTION EFFECTIV~TY 
STAGE GSE 

0005 R1 Revise the 60B41223-1 P r  evalve Ground Control 
System 

T, F ,  MSE 1, R-Test, 
1-10 R-Qual, MTF 1, 

MILA 1, MAB 

Replace 60B35008 Stress Corrosion Susceptible 
Servoactuators with 60B84500 Contractor-Designed 
Servoactuators 

0030 Delete S-IC Stage Control Sensors F,1-10 MSE 1,2, R-Test, 
R-Qual, MTF 1 

0046 Add Heater Blanket Assembly to Separation Transducers 

Add GN2 Pressure Drain Capability to the S-IC 
Pneumatic Console 

R-Test, MTF, 
MILA 1,2,3, MAB 



Dclcte Fucl Bubbling System 1-15 MSE 1,2,  R-Test, 
R-Qual, MTF 1, 
MILA 1 , 2 , 3  

Redesign l?onvard Skirt Compartment Hardware to 
New Prelaunch Environment 

1-10 MSE 1,2,  R-Test, 
R-Qual, MTF 1 

Modify Pressure  hleasuring Assembly in S-IC 
Pneumatic Chcckout Iiacks 

MAB MILA 1,2,3  

Tclenletry Channel Codc Standardization 1-10 

1-10 MILA 1,2,3 ,  MAB Modify thc Engine Thermal Conditioning System 
Requirements 

Redesign Fonvard Slcirt Compartment Ilarilware to 
Withstand Post Separation Environment 

Modify Stage Electrical Cabling to be Compatible 
with Engine Relocated J-106 Connector 

Revise the Static Firing Viewing Configuration of 
the S-IC Stage TV System 

Modify the Intertank Umbilical Purge System 
(N/H P / N  65B80191-1) 

MILA 1,2,3,  
MSFC 1,2,  
MILA Spares, 
1 & 2  

Realign Fuel and LOX Loading Servos 

Revise the LOX Prevalve (20M32010-5 and 021) to 
Meet Vibration Requirements 

Revise Longitudinal Acceleration Measurement 

Change Quiclr Disconnects in Propellant Tank Pressure  
Monitor & Control Assy. (65B64146) 

Revise Winching Fixture Assy Installation Kit, 
S-IC Propellant Dispersion System 

MAB 

Delete the Flight Combustion Monitor System 6-10 MSE 1,2, MTF 1 

1, 2 Replace Heat Shield Support Structure Attach Bolts 

Increase FUSU (Forward Umbilical Service Unit) 
Inlet Pressure Capability 

Replace 5014135008 Stress Stage Corrosion Susceptible 3-5 
Servoactuators with 60B84500 Contractor Designed 
Servoactuators 

Install Filter Assembly in MOOG Servoactuator 
Electrical Circuit 



hlodify Cable Insulation for hleasurements C-9, C-10 2-10 
on the F-1 Engine 

fievise GOB62101 Timer Cards to Filter Out Spurious 1-10 
Gate Signals 

Add Protective Covers on Engine Compartment Calorimeters 1-2 

Provide S-IC Fuel Prevalve Closure 1-15 MSE 1,2, MTF 0115 
(Cancelled) 

Modify Fuel Cutoff System 1-10 MSE 1,2, R-Qual, 
MTF 1 

Correct Design Deficiencies in S-IC Umbilicals 1-15 MSE 1, 
MILA 1,2,3 

Revise the Pneumatic Console Vent and Relief Circuitry R-Test, MTF 1, 
MILA 1,2,3, MAB 

Replace ODOP Transponder 1-10 

Change Iiangos of Temperature & Vibration 
hIeasurcments 

0123 
(Cancelled 
12-22-66) 

Install Light Weight Aluminum LOX Tunnel Bellows 11-15 

Redesign of Engine Thermal Insulation Part  No. 
60B64013-1 & -3 and 60B84057-1 & -3 

Replace PC Cards in LOX & Fuel Loading Electronics 

Modify Parker Valves to Eliminate Possibility of 
Contamination thru open Actuator Port 

Replace NAS1022A Shear Nuts with MBNlOF Nuts on 
the Center Engine Alignment Strut 

Add Vacuum Seal-Off Valve to Umbilical LOX Line 

Revise Range of Accelerometer Measurement 
E82-115 & E83-115 

Rework 60B76123-1A DC to DC Converter 

Add a mechanical Relief Valve in the Helium Bottle 
Gas Storage System 

Delete the Requirements for the Fin Leading Edge 
Measurements 

Transfer of Common Ordnance Items from Contractor 
Furnished Equipment to GFE 

Replace Existing Gimbal System Flight Supply Duct & 
Insulation with a Flexible Hose Duct Assy & Insulation 



Rcplace Range Safety Hybrid Ring and Telemetry 1-10 

Improve EDS Reliability 2-15 

Corrective Action on LOX Seal Purge Regulator 
60B37476-1 Failure 

Acceptance Static Firing Incentive Revision 

Rsxssi y Telemetry Channels Fuel Slash Measurements 

Delete Instrument Unit Programmed Center Engine 
Cutoff & Provide LOX Depletion with Fuel-Depletion 
(Back-Up) for Center Engine 

Reassign Telemetry Channel for Fonvard Skirt 
Pressure Measurements 

Modify 60B51047-5 and -7 Pneumatic Check Valves 

Change Lubricants on the Forward & Aft Umbilical 
Carrier to Ensure LOX Compatibility 

Modify Parker Valves to Eliminate Stress Corrosion 
of Actuator Rowing 

Eliminate Stress Corrosion in TVC System Filter 
Manifold Housings 

Deletion of Instrumentation No Longer Required 

Modify RDSM (Remote Digital Sub-Multiplexer) 
Power Supply 

Revise Paint Marking on S-IC Stage 

Revise the Splice Configuration of the Upper and 
Lower Thrust Ring Caps 

Replace Existing Gimbal System Flight Supply Duct & 
Insulation with a Flexible Duct Assy & Insulation 

Revise Fuel Density Temperature Measurement Range 

Replace Sensor Couplings in Aft Umbilical Carriers 
$1, $2, & $3 

Replace Hydraulic Coupling in Aft No. 2 Umbilical T,F, 1-15 

Carrier and Vehicle Plate 

Refurbish S-IC-F Fins & Fairings to a Flight TBD 
Configuration 

Paint Exterior of 60B84500 Servoactuators per 
MIL-C-22751A 



hlodify LOS/Fuel & Drain Valve Actuation Characteristics MTF, MILA 1,2,3 

Modify Engine Prevalvo Cutoff & Incorporate 
Iiedundant Engine Stop Solenoid Circuits 

1-15 MSE 1, 2, MTO 1 

Providc Addition~l I-Iandling Equipment for MILA MILA 

Delete the Base Heat Shield Vapor Barrier 1-15 

Rcplncc 65B23310-1, -3 and -7 Regulators in the 
S-IC Pneumatic Console 

R-Test, MTF 1, 
MILA1,2,3, MAB 

Incorporate New Insulating Material for Heat Shield 
Panels 

hlodify Filter Manifold Delta Pressure Transducer 

Add Instrumentation to S-IC Pneumatic Console, 
Forward Umbilical Service Unit & S-IC Umbilicals 

KSC, General 

1-5 MAB 

Modify Holddown Pad Anti-Friction Plate (29-42550-1) 

Adjust LOX Tank Vent and Relief Valves to Eliminate 
Leakage 

MTF, MILA 1,2,3, 
MAB 

Change N. C . Solenoid Valve to N. 0. in LOX 
Bubbling Module of S-IC Pneumatic Console 

Document Procedures to Avoid Interference with 
Rocketdyne Thermal Bi-acketry & Insulators 

Suppress Stage Electrical Transients 

Modify PCM/DDAS & RDSM Telemetry Assembly 0181 
Cancelled 

Redesign Ambient Gas Temperature Transducer 

Modify Fuel Anti-Vortex Assembly 

Replace Flame Arrester 65B80172-1 in S-IC No. 2 
Aft Umbilical 

Revise Engine Fairing to Stage Attachments to 
Eliminate Susceptibility to Stress Corrosion 

Revise Insulation Used on the Actuator Support Strut 1-15 

Halogen Leak Test of LOX & Fuel (Low) Pressurization 3-10 MSE 1,2 
Systems 

Revise LOX Depletion Cutoff Timer Settings of Outboard 1-2 
Sensors, 118A1, 118A2, 118A3, 118A4 and Inboard 
Sensor l lA5 



Delete the "Internal Timer" Telemetry Measurements 
from the ILulge Safety Decoder 

1-15 MSE, MTF 

TBD-15 Requalify Flight Batteries (GOB59803-1 and -3) to New 
Wet Stand Time 

Rcvise S-IC Pneumatic Checkout Rack No. 4 Thrust 
OK Pressure Switch Checkout Circuit 

MILA 1,2,3, MAB 

MILA 1,2,8 Revise G5I324326 Prevalve Ground Control System (POCF() 

Replace RlBR 37496-7 and -8 Relays in Stage Electrical 
Distributor Respectively with MBR 37496-9 and -10 Relays 

Revise S-IC Stage Calorimeter Installation to Allow 
Total Incorporation of Rocketdyne ECP #NA-F1-482 

Revise Pneumatic Checkout Racks 1,2 & 4 MILA 1,2,3, MAB 

Rework 60B74600-1B TV Transmitter 78 KC Ripple 
Appearing on Transmitter Output 

Deletion of S-IC-F Pressurization Tunnel Purge 
System & Associated Fluid Umbilical Couplings of 
S-IC-F, S-IC-1 and on 

1-15 MSE 1,2, MTF 1 

Eliminate Gap on Outboard LOX Anti-Vortex T, Devices 

Interchange Telemetry Channels for Range Safety 
Receiver Measurements K-121, -128 and K125-120 

Modify Visual Instrumentation Distributor to Prevent 
Resetting of Film Came la Timer 

KSC, General, 
MTF 

MILA, 1,2,3 

Modify LOX Tank Bulkhead Covers to Prevent 
Damage to Stage Components 

Rework Intertank Umbilical Purge System to Replace 
(65B23310-9) Regulators 

Modify S-IC Aft Umbilical Carriers/Tail Service Mast 
(TSM) to Provide Additional Retract Travel Capability 

Add Thermal Protection to Forward Skirt Struchre 

Install Dessicant Filter Material Media Research 
and Testing 

Add Automatic Closing of Prevalves to the Abort 
Sequence a t  KSC 

Correct Design Deficiencies in S-IC Umbilicals 

Provide Redundant "'Carrier Retracted" Switch and 
Circuit on S-IC Intertank Reconnect Assembly 



Rework the S-IC Aft Umbilical Plates and Aft Ground 
Carr iers  to Provide an Emergency Disconnect Mode 

MILA 1,2,3 

MILA 1,2,3, MAB Relocate the Helium Bottle Fill Module IsolationValve 

Replace 20M02008 Helium Bottles with 60B 
Bottles in S-IC Stage 

Provide Thrust No t  OK Umbilical Measurements 

Protect Enbine Intel-face Connector from Excessive 
Moisture 

MSE 1 ,2  

Cancelled 4-26-67 

Modify Ground Equipment to Correct Pressure 
Transducer Leakage 

Qualify NOPCO Lockfoam for optional Use in S-IC 
Electrical Distributors 

Modify 60B41005 LOX Interconnect Valves by Replacing 
Valve Shaft with New Shafts 

Revise Motion Targets on S-IC Stage 4-15 MSE 1 ,2 ,3  

Revise Intertank Paint Pattern 

MTF, MILA1,2,3, 
MAB 

Modify 65B23531 Manual Ball Valve Position 
Travel Stops 

Revise Specification for LOX Vent and Relief 
Valve 

Revise Rocketdyne Static Test Instrument Provisions MSE 1,2, 
MILA 1,2,3 

MSE 1,2, MTO 1, 
MILA 1,2,3 

Modify Position Indicator Switches in 65B23278 GSE 
Solenoid Valve 

Revise S-IC Flight Heat Shield to Replace Ceramic 
Coating with Thermal Blankets 

Engine Hydraulic System Preservation for Stage 
Shipment and Storage 

Relocation of D103-120 Pressure Measurement to Inside 
of the Pressurization Tunnel 

Revise Dimensional Control on the Outboard Engine 
Attach Points 

Replace Hi-Lok Pins with Bolts on Propellant Bracket 
Bulkhead Assembly 

0234 
Cancelled 

Revise Power Transfer Switches F, 1-15 

TBD Change of tlO" Ring Seals in 60B51441 GOX Flow 
Control Valve 



hIodify Connector IIcs Nut Lockwire Hole 

(Cancellctl G-1.1-G7) 

Iielocstc S-IC Stage Vibration hleasurement 
Instiumcntation 

Instnll Connector Clamp for LOX Tank Ullage 
Tcmpcraturc hlcasurcments 

Modify S-IC Pneumatic Console to Provide Pressure 
Calibmtion Source in Mobile Launcher Room 

MILA, MAB 

Providc Rigid Attachment Face in base Airscoop Seal 1-15 
Assembly 

hlodify the LOX Dome Purge Module of the S-IC 
Pneumatic Console 

MTF 1, 
MILA 1,2,3, MAB 

Replace FV-744-3s-SF (Methode) Connectors with 
MBC 455 Connectors in S-IC Electrical Distributors 

Modify the GN2 Primary Regulation Circuit of the S-IC 
Pneumatic Console 

Realign LOX and Fuel Loading Electronics 2-15 

Redesign Aft Umbilical Carrier #1,2 and 3 Ball 
Valve Actuator Arm 

Revise Edge for Withdraw Mechanism Arm of 
Umbilical Carrier 

MILA 1,2,3, 
KSC General, 
1 & 2, 
MSE 1 & 2 

Modify Fuel & LOX Tank Bulkhead Covers to 
Eliminate Interference 

KSC General 

Add Reference Designator (Spare to Pneumatic 
Checkout Rack No. 1) 

Correct Polarity of Pin Connectors of Electrical 
Cable 60B55851-1 

Revise Thrust Structure Hardware Where Handling 
and Weighing Fitting a re  Removed 

Revise Electrical Cable & Fuel Bubbling Tube 
Installation in Thrust Structure to Eliminate 
Interference with Internal Access Equipment 

MILA 1,2,3, 
MSE 1 & 2 

Show all Areas of the Coupling Assembly Where 
Lubrication is Required 

Revise Servoactuator Jacks to Conform'to Documentation KSC General 



Install Electrical Bonding Straps on the Engine Fairing a t  1-15 
Fins A gL C and Correct  Installation EO 

Rcvise Environmental Control System Duct Installation to 1-15 
Eliminate Interference with the GSE Internal Access 
Equipment 

Eliminate Intcrfcrcnce between the Hi -LOK Fasteners 
on the S-IC-1 S h g e  & Arrns on the Intertank Reconnect 
Asscn~bly GSI380191 

MILA 1 , 2 , 3  
MSE 1,2 

MILA 1,2,3,  MAB Rework thc 63323896-1 GN2 Tester  to Allow Proper  
Checkout of Two Solenoid Valves in the S-IC 
Pneumatic Console 

Revise Phase of Liquid Level Sync Signal 

Correct  Bolt Requirements for Installation of the 
Heat Shield Panels 

Revise 60B51950 Retrofit Drawing (ECP 0147) to 
Correct  Drawing E r r o r  

Miscellaneous Changes Dealing with the Pneumatic 
Console 65B23654 

Miscellaneous Change to the Engine Fairings 

Modify the Base Heat Shield Panel Installation to 
Allow the Proper  Alignment of the Panels and the 
Structure 

Correct  the Standard Hardware Requirements for  the 
Installation of the Base Air Scoops 

Rotate the 65B23531-3 7 Manual Ball Valve 9o0in 
Order  to Correct  the Installation 

Lengthen Cable 120W208 (P-15), (P-16), for  the 
502 to Allow Them to Mate with (Jl)  on Transducer 
p e r  Cable Installation Drawing 

Modify Torque Callouts on Thruster Installation 

Modify the EGS to Eliminate Interference with the 
Forward Skirt  Internal Access Equipment 

Replace Pressure  Gage (65B23271-23) in the 
Forward Umbilical Service Unit 

KSC, 1-2 

Change the LOX and Fuel Tank Standby 
Pressurization Fittings 

Modify Forward Skirt  Structure to Eliminate an 
Overstressed Condition that will exist  during vehicle 
Lift-Off 



Moclify Bolt Installation Callout on E016-60B18054-9 
to Allow the Installation of the Light Base Air Scoops 

Modify Loclcwire Callout on Insulation Installation 
(GOBG8005) 

Modify the Ring i\ssembly Interface in the Forward 
Slurt to Allow the Use of Oversize Hi-Lolc Fasteners 

Modify k c  Daso IIeat Shicld Installation Drawing to 
Show the Installation of 10 Nutplates that were not 
sholvn on the Original Drawings 

Revise the F-1 Engine Actuator Bolt Installation 
Drawing to Properly Locate and Install the 
601321323-1A & 2A Bolts 

Eliminate Cadmium Plated Washers and Fasteners on 
the Fin Assemblies E024-60B300000-lm, 
GOB300006-1 andGOB300007-1 

Modify Bolt Length Callout on Engine Fairing 
Ins tallation 

Modify Fastener Callout on the Pneumatic Console MILA 1,2,3,  MAB 

1-5 

3-10 

MSE 1 , 2  

Modify Engine Insulation Blanket 

Eliminate Gap on Outboard LOX Anti-Vortex 

Retune TV Transmitter to Operate Under Actual 
Temperature Environment 

Modify the Aft Access Platform Water Deluge Michoud MSE 1 ,2  

R-Qua1 

1-10 MSE 1 , 2 , 3  

3-10 

1-10 

Revise Engine Gimbaling Stimulus Generator PC-Boards 

Add Fi l ters  to the Pneumatic Supply Module 65B23111 

Revise Center Engine Seal Assembly and Installation 

Modify the Turnl~uckle which Fastens the Upper 
Fail ing Assembly to the Lower Fairing Assembly 

MSE 1 ,2 ,  MTF 1 Modify Pneumatic Pressure  Test  Racks to Relocate 
Thrust OK Pressure  Switch Line 

Provide Forging Replacement for  Unit 116 Machined 
Tunnel Fi l ter  

R-Qual, MSE, 
MTF, KSC 

Modify the S-IC Thrust Structure Access Platform 

MSE 1,2 ,  R-Qua1 Modify the S-IC Aft Access Platform and the Forward 
Access Platform 



Rework all MF Flared Tube Fittings by Replacing 
MF.1039 Spring Washers with Loclavire Per MS20995 

Replace the IInstelloy "C" Wcldcd Tube Assemblies 
in the Engine Purge and Prefill Systems 

Redesign Adapter Bearing Assy for Lightweight Manual 
Enginc Actuator (P/N 65I361060-1 N/H P/N 65B36867) 

Provide Addltionsl Controls for tho Boiward 
Stabilization System (FSS) 

4-10 R-Test, MTF 

Revise Ignition Power Support Assembly MGO Hertz 
High Voltage Power Supply 

MSE 1.2, 
R-Qual, MTF 

Correct GSE Time Data Editor Tape Recorder 
Incompatibility 

MSE 1,2, MTF 1 

Revise Actuator Instrumentation and Cabling Documen- 
tation to Show Preferred and Substitute Installation 

Eliminate the Upper Cantilever Ring Baffles in the 
Fuel and Oxidizer Tanks 

1145 
(Cancelled 
10-14-66) 

Add Protective Covers on Engine Compartment 
Calorimeters 

Tighten Tolerance on Sliding Brackets for the 4 1/211 
COX Duct 

Rework Identification Markings on Umbilical Simulator 
and Substitute Couplings and Hoses 

R-Tes t, R-Qual, 
MSE 1,2 

Install Lightweight Aluminum LOX Tunnel Bellows 

Provide Ground Cooling Unit Over-Temperature 
Indication to Michoud Test Check-Out Control Room 

MSE 1,2, R-Test, 
MTO, R--1 

Rework Manual Ball Valves in Pneumatic Pressure 
Test Racks 5, 6, 7, 8 & 9 

MSE 1,2 

Modify 65B12001 Power Supplier to Eliminate a Safety 
Hazard and Prevent Erratic Operation 

MSE 1,2, R-Qual, 
MTF 1 

Install Redesigned Optic Module in Area Contamination 
Deletion Equipment 

MSE 1,2, R-Qua1 

Provide Additional Hardware Necessary to Static 
Fire  S-IC Stage a t  MTF 

MTF 1 

Replace Helium Flow Control Orifice with Flow 
Control Nozzle 

Minimize the possibility of installing the LOX 
Emergency Bubbling System Hardware Improperly 



Correct the HT-370-7049-2-5 Lifting Eye Weldment 
Crack Problem 

Proof Load Fonvard Handling Ring Crack 

Add Reference Designator Marking to Vehicle 
Unlbilical Plate 

Deletion of SK-10-1596 Measurement "A" Mounting 3-15 
Provision 

Add Auto-Transformers to the GSE Stage Power 
Distributor 

MTF 

Minimize Solenoid Valves Contamination 

MTF Provide Manual Control for LOX and Fuel Vent Valve 

Redesigm the fonvard Stabilization System 
Stabilization Brackets 

Modify Horizontal Thrust Structure Platform to 
Eliminate Interference with S-IC Stage 

Correct Design Deficiencies 'In and Release Class I 
Documentation for S-IC Manuai Engine Actuators 

MTF 1, MSE 1 ,2  

Provide Additional Guard Rails on F-1 Engine 
Test Stands 

MSE 1,2, MTF 1 

MSE 

MSE 1,2 

MTF 

Provide Fuse Protection for the 28V Wiring in the 
Patch Distributors and Pneumatic Equipment 

Allow Usage of Dessicant Filter Units on S-IC 
Propellant Tanks 

Provide Measuring Capability for  Forward Skirt 
Environmental Control System A i r  Flow 

Modify S-IC Stage Ground Hydraulic System a t  MTF 

Change Flange Face Requirements to Reduce 
Leakage Problem 

1192 
(Cancelled) 

MTF Replace A. C. Relays in the 60 Hertz High Voltage 
Power Supply 

Modify PCM/DDAS and RDSM Telemetry Assembly 10-15 

Static Test Heat Shield Panel Flatness Requirements 7-15 

MTF 1 

MSE 1,2 

Rework of Terminal Countdov7n Sequencer Patchboard - MTF 

Modify the Michoud Stage TCV Hydraulic Power 
Supply Units 



Itcvisc Thi-ust Structure a t  Station 116 POS Toward 
Fin B 

MTF, MSE 1,2 

MTF 1, MSE 1,2 

Add Sl~ort Circuit Protection for the Battery Charger 
Control Power Supply 

Modify MTF Interconnect Piping and Umbilical 
Substitutes 

Modify Stage Weighing Equipment GSB33QQ3-1 

Modify T/M Calibrator Assembly 50M12011-3 

Provide New Lifting Eye Weldments on all Forward 
Handling Rings 

MTF 1 

Proof Load S-IC Lifting Link 65B61098 and Rotating 
Brace Assembly 65B61097 

Eliminate the Flame Curtain Refurbish Requirements 4-15 

Revise MTF Fuel and LOX Auxiliary Pressurization 4-15 
Capabilities 

Revise LOX Tank Low Pressure Vent Switch 
Setting 

Delete Flowmeter Assembly 65B230321 and Flow 
Indicator (65B23090-3) from MSE I & II 

MSE 1,2 

MSE 1 ,2  Install Calibration Valves on Non-Flight Checkout 
Instrumentation 

Revise S-IC Stage Protective Cover Documentation 

Combustion Chamber Pressure Measurement 
Telemetry Channel Change 

Change Meters in Mechanical Test Control Equipment 
(MTCE) to be compatible with Stage Pressure 
Transducers 

MTF 

MTF 

MAB 

MTF 1 

Replace 400 H2 Oscillator in Ignition Sequencer 

Revision to stage handling equipment 

MTF Static Test Stand Cabling Changes 

9103 
(Cancelled 
1-11-67) 

Additional Boeing Furnished Hardware required for 
the Rocketdyne F-1 Engine Mockup 

Augment the Digital Event Evaluator (DEE) Data 
Retrieval Capability 

Revise the Vibration Requirements of all Engine 
Mounted TVC System Components 



9116 Delete the AUX GN2 Systcm at hITF MTF 1 

MAB licplncc Stage Fuel and Lox Prc-Pressurization 
Check Valve in MAB 

9120 Iiclocate the GOX Flow Valve Tester MTF 

9121 Engine Arca Purge System for MTF 4-10 MTF, R-Test 

Elin~lnata IkXnLfunctiou of the Frapcllant hleasuring 
System Electronic Checkout Unit 

MSE 1,2, R-Test, 
R-Qual, MTF 1,2 

Delete the Forward Umbilical Service Unit (FUSU) 
a t  MTF 

MTF 

Add "Holddo~vn Arm Control Panel" TF 441001B to the 
Mechanical Test Control Equipment (MTCE) at MTF 

MTF 

Furnish Hardware for the F-1 Engine Mock-up EM-1 2 
(FM-10) 

MTF 1, R-Test 

MTF 1 

Provide Hose and Adapter Assemblies for S-IC, F-1 
Engine Fuel Drain a t  MTF 

Convert MTF Ground Equipment Test Sets (GETS) to an 
Automatic GETS 

9141 Add Rollaway Heat Shield Access Panels 

MTF 1 Modify Fuel Tank Bulkhead Covers to Eliminate 
Interference 

9199 Implement Vibration Safety Cutoff System a t  MTF 4-15 

MTF Provide for Installation of GFE Second Hydraulic 
Power Supply Unit and Associated Equipment a t  MTF 

9206 Revise F-1 Engine Valve Time 4-15 

MTF Implement Automatic Turbopump Malfunction 
Cutoff System 

Replacement of Oxidizer Pump Primary Oxidizer 
Seal in F-1 Engine 

APPENDIX G 
M T F  SYSTEMS TEST D O C U M E N T  STATUS 

DOCUMENT NUMBER DOCUMENT TITLE STATUS 

D5-11064-3 Planned Event Recording Procedures for Launch Systems Cancelled 
Branch Records System , Huntsville and MTF 

N A ~ A / ~ o e i n g / S u ~ ~ o r t  Contractor Interface Responsibilities Completed 
a t  Mississippi Test Facility (Sustained Operations Phase) 



Index - S-IC Activation, Testing and Quality Control 
Procedures for PITO 

Completed 

Index of S-IC Test Requirements for MTO 

S-IC Shge/GSE/Tcst Stand Interconnect 

S-IC Static Test Acceptance Operations and Sequence Plan 

S-IC hlSE/GFE/Facility Sub-system and System C/O 
Plan - MTF 

S-IC Pre-Firing C/O and Post-Firing Evaluation Procedures 

MTF Receival, Receival Inspection and Shipping 
Procedures for S-IC Activation and Operation 

S-IC Static Firing Countclown 

S-IC Handling and Transportation Procedures - MTF 

Computer Program Requirements for S-IC Static Test 
Analysis 

Plan for Data Handling, Reporting and Evaluation 

MSE Activation Reports - MTF 

S-IC Static Firing Quick Look Reports 

S-IC Stage Summary Data Reports 

Systems Test - Mississippi Test Operations - Safety Plan 

Definition of Government F'urnished Support Services 
for Boeing/MSFC-MTF 

Work Specification - Activation of S-IC Complex a t  MTF 

Work Specification - Operation and Maintenance of 
S-IC Complex a t  the MTF 

Facilities Requirements - MTF 

MSE Installation Plan for MTF 

Labor Interface Summary 

Test Operations Concepts - MTO 

MTO Management Plan 

Completed 

Cancelled 

In Work 
(One Per  Stage) 

Cancelled 

Cancelled 

Completed 

Cancelled 

Completed 

Cancelled 

Cancelled 

Cancelled 

Cancelled 

Cancelled 

Completed 

Completed 
(Released a s  
IN-I-V-S-IC-65-12) 

Completed 
(Released a s  
IN-I-V-S-IC-65-15) 

Cancelled 

Cancelled 

Completed 

Completed 

Cancelled 

Cancelled 



S-IC Test bIeasurcmcnt Program 

S-IC Spccinl Test Plan 

S-IC Sbgc/GSE/Facility Interface and Configuration 
Control Plan - fiITF 

S-IC Static Test Data Recluirements 

Facility Activation Program Plan, S-IC Complax - MTF 
S-IC Facilities Activation Quality Assurance Plan - MTF 

Boeing hlaintcnance Plan for S-IC Test Complex a t  MTF 

ST-hITO Proof Load Test/Inspection Program 

S-IC Systems Safety Revie\v/Systems Test - MTF 

Facilities hlaintenance Plan - MTF 

Canccllcd 

Complctcd 

Cancelled 

In Work 

Completed 

Completed 

Cancelled 



GLOSSARY ( CLASS I1 CHANGE: 
All changes that a re  not Class I. 

ABCD 

ADR 

A/ SCT 

ATG 

ATOLL 

DAC 

RATC 

BOD 

CAM 

CAR 

C CB 

CCP 

CDF 

CDR 

Automated Boeing calibration data 
(computer program for stage test and 
checkout equipment) 

Automated data reduction 

Apollo/Sakrrn calibration tape 

Activation tests group 

Acceptance test o r  launch language 

Boeing Airplane Company 

Roeing Atlantic Test Center, KSC, 
Florida 

Beneficial occilpancy date 

Change action memo 

Corrective action request 

Configuration Control Board 

Contract change proposal 

Confined detonating fuse 

Critical design review 

CEI contract end item 

CID Cable interconnect diagram 

CLASS I CHANGE: 

If an engineering change deviates from the 
contract and must, therefore, be covered 
by contract revision, it is Class I. All 
Class I changes a re  processed by Engineer- 
ing Change Proposal. Class I changes are 
specifically identified as  such if one o r  more 
of the following is affected: (1) Part I CEI 
Specifications: (2) Contract price o r  fee and 
contract guarantees, delivery, o r  test 
schedules : (3) Changes to Part  LI CEI 
Specifications if any o r  the following are  
affected - interchangeability, electrical 
interference, present adjustments, inter- 
faces, computer programs, change in 
vendors, retrofit, requalification testing, 
and any change affecting high energy 
nuclear radiation sources. 

C/O 

CPFF 

CPIF 

CRT 

CSM 

CY 

DAF 

DDAS 

DEE 

DI/DO 

DRD 

DRL 

D m  

EAMR 

E4PL 

ECM 

ECP 

ECPR 

ECS 

EDS 

E/ E 

EITP 

EMC 

EM0 

I EMPL 

1 E0 
EPRR 

Checkout 

Cost plus fixed fee (contract) 

Cost plus incentive fee (contract) 

Cathode ray tube 

Central Stores Michoud 

Calendar year 

Data Acquisition Facility 

Digital data acquisition system 

Digital events evaluator 

Discrete in/discrete out 

Document requirements description 

Document requirements list 

Data transmiss ion system 

Engineering Advance Material Releases 

Engineering assembly parts list 

Engineering change memorandum 

Engineering change proposal 

Engineering change proposal requirements 

Environmental control system 

Emergency detection system 

Electrical/electronic 

End item test plan 

Electromagnetic compatibility 

Equipment management organization 

Engineering master parts list 

Engineering ordsr 

Engineering parts release record 



E:(,?.''i 

I'"iC1 

1,'ISC 

1: 31 

I.' P 

GETS 

GFF 

c; 1; t' 

c;x2 

C,<)S 

gpin 

GSE 

H LS 

IiPh 

I1 PC; 

I i  PIW 

II  PSU 

H. S. S. 

IITO 

ICD 

ICE 

IDEP 

IRii 

ITGE 

JOD 

%C 

112 

Eiluil);: .t*nL cliiality :~nnlysis 

T<\;i)tsricncc- rc.tcntio11 study, also 
I..quil)ment rccortl system 

Fi rht ;irhclc. conflgur:ttion inspection 

f le.\ll)lc 11ncxar shnl~ccl charge 

F ;qc7ciur.~~coy mt~tlu1:rtrrt (mnclul:rtic~n) 

i-isc:~l y w r  

c;rt)iind electronics tcst se t  

(bvcrnnicnt furnisl~cd cquipn~cnt 

c;ovc~ntnent furnished property 

Ga>aous nitrogcan 

Gaseous oxygen 

Gallons p r r  minute 

Ground support equipment 

IIydraulic load simulator (MAB) 

High prcssure a i r  

High prcssure  gas 

IIigli prcssurc industrial water 

Ilyciraulic powcr supply unit 

High Speed Steel 

Iiuntsville Test Operations (Boeing 
Systems Test organization respon- 
sible for  IIui~tsvillc test  activities) 

Interiace control documentation 

Instruillent calibratioil equipment 

Interservice Data Exchange Program 

Interface Revision Notice 

Integrated telemetry ground equipment 

Joint occupancy date 

Kennedy Space Center, Florida 

KSI Kips pcr sclu:ire inch 

KVA Kilovolt ;~rnpei-e 

Tcst Levcl I Complctc Shgc  
Test Levcl Il Asscin1)ly ~f l~gnmeii t  ant1 Contiiiuily 
Test Levcl I11 Systems 
Tcst Itevl.1 TV S U ~ > B ~ N ~ C I I I B  
Tcst Level Ir Modulcs o r  Components 
Test Lcvel VI Parts 

LH:! Liquid hydrogen 

LN Liquid nitrogen 

LOX Liquid oxygen 

LSBRS Launch Systems Branch r r ro rds  sys- 
tcm 

MAB Mechanicai autonlalion breadboard 

MAR Maintenance Action Revision 

MB NXSA/MSFC-Boeing (jointly issued 
specification, drawing, o r  part  number) 

MRR MSFC/Boeing relay (lnst lettcr 
represents type of part) 

MCMRP Nlinimum c o n f i g ~ ~ a t i o n  management 
requirements plan 

MCL Measureil~ent control laboratory 

MDS Malfunction detection system 

ME Manufacturing engineering 

M F  Medium Frequency 

Michoud Michoud Azsembly Facility, New 
Orleans, Louisiana 

MIG Mechanical inert  gas (welding process) 

MRB Materiel Xeview Board 

MSC Manned Spaceflight Center, Houston, 
Texas 

MSE Manufacturer's support equipment 
(GSE to support manufacturing facility) 

MSE I Manufacturer's support equipment - 



this test complex used for PSC I Part  Number 
and refurbishn~ent of stages. 

MSE 11 hlnnufi~ctu re 1,'s support equipment - 
this test complex used for PMC 
of stckgcs. 

PRR Production revision record 
(a class I1 change) 

I PSC Post-static checkout 

MSFC k1nrsh:~ll Space Flight Center, Hunts- 
ville, Alabama I Qc 

MTF Mississippi Tcst F.icility, Mississippi 

Quality control 

Research and development 

I RACs 
Remote automatic calibration system 

M TO hlississippi Tcst Operations (Boeing 

NASA N:~tional Aeronautics and Space Ad- 
ministration 

Systems Test organization responsible 
for MTF activities) 

RDAM Reliability Data Analysis Model 

RDC Reliability Data Center 

R-ASTR Astrionics Laboratory, MSFC 

NDT Scndcstructive Test I RDsM 

Remote Digital Sub-Multiplexer 

N/H Next Higher Part Number Radio frequency 

N/HE Nitrogen/Helium Request for proposal 

NPSIi Net positive suction head 

OAT Overall test (procedure) 

CJ1)IS On-line data input system 

ODOP Offset Doppler system 

PAM Pulse amplitude modulated 

PAR Par t  analysis report 

PART I CEI specifications- set  forth "detail 
design and perh:rmance requirements" 
for S-IC-F, S-IC-1 through S-IC- 10, 
and all deliverable GSE a t  KSC. 

R-P&VE 

RP-1 

R- QUAL 

R-TEST 

SCN 

SE 

ST - MTF 

TCC 

PART I1 CEI specifications - set  forth "drawings 1 TIG 
and test requirements" for S-IC-3 on 
(does not affect S-IC-F, S-IC-1, S-IC-2, 
o r  deliverable GSE) 

Propulsion and Vehicle Engineering 
(organization), MSFC 

Fuel (kerosene) 

Quality Laboratory, MSFC 

Test Laboratop , MSFC 

Specification Change Notice 

Support Equipment 

Systems test - MTF 

Test control center 

Tungsten inert gas (welding process) 

T/M Telemetry 

PC A Production control area I TvC 

Thrust Vector Control 

PCC Program control center I UER Unplanned event record 

PCM Pulse code modulated I VAB Vertical Assembly Building 

PERT Program evaluation and review technique WAC Work Authorization Change 

PMC Pos t-manufacturing checkout I AP Delta p, differential pressure 


