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:'ORTH AMERICAN AVIATION, INC. � HPA<'F-and rn,uRMATION >YSTE .. S D\VH .. ON 

FOREWORD 

This document outlines the S&:ID plan to fulfill the 
requirements of contracts NAS7-80 and NAS7-200 for 
the design, development, and manufacture of th·e 
Saturn S-ll stage. 

This document is updated and published semi
annually throughout the Saturn S-11 program. 
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• NORTH AMERICAN AVIATION, INC. (I) 

INTRODUCTION 

The S-II stage is SL 5 feet in· length and 3 3 feet in diameter, with a usable propellant capacity of 
970,000 pounds. The S-1! propellants are fully cryogenic -liquid oxygen at -297 F and liquid hydrogen 
at -423 F. Its five-engine cluster provides one million pounds of thrust. 

The stage is a cylindrical structure of relatively light weight with a shell designed to resist all 
loads wi,thout the use of stiffening members. Its skin is of welded aluminum panels, as are the 
elliptical bulkheads of the fuel and oxidizer tanks. Unique to its design is the common bulkhead that 
separates the -423 F liquid hydrogen from the -297 F liquid oxygen. The common bulkhead-a 
sandwich of two 33-foot diameter aluminum domes separated by an insulating filler of honeycomb
eliminate� the weight penalty that would be imposed by the second bulkhead in more conventional design. 

This document describes the S&ID progr·am plan for development of the S-II stage and associated 
support equipment. 

- 1 -
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.. 0 RT H AM ERIC AN AVIATION, INC. � SPACF. .... •N>'OO<MATION ... -,,, ... mvlsmN 

PROGRAM ORGANIZATION 

Harrison A. Storms is President of the Space and Information Systems Division. R. E. Greer 
is Vice President and Saturn S-II Program Manager, and W. F. Parker is Deputy Program Manager. 
Responsible to Mr. Greer are an assistant to program manager and functional program managers of 
Program Control, Engineering, Test Operations, and Business Management. The director of Manu
facturing also reports to Mr. Greer. Reporting to the functional assistant program managers are 
directors and superintendents. A liaison representative reporting directly to Mr. Greer ensures 
cloae coordination with MSC. 

- 4 -
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N OFIT H AMER IC AN AV IAT 10 N, INC. (I) SPACeand f ,<f'oRMATIO,< SYST"''" Dl"IS<ON 

CONTRACT HARDWARE DELIVERIES 

The accompanying chart presents the Saturn S-II contractual hardware delivery dates. The 

GS£ d�livery sets shown are as being proposed for the CPIF contract and do not r�present an increase 

in the sets reflected in the current NAS7 - 200 contract. 
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NORTH AMERICAN AV I AT I ON, INC, � SYACS •nd o ,<H>RMAT<U,< $YSTS ,_, >>0Vos•>� 

CONFIGURATION MANAGE:MENT 

The purpose of configuration management is to identify, control, and accowit for contract end 
items. Configuration management on the S-ll program is being implemented in accordance with the 
requirements of the document, 11Saturn S-ll Project Minimum Configuration Management Requirements." 
The important elements of the S-II configuration management program are described briefly in the 
following paragraphs. 

Part I specifications in accordance with Exhibit n of NPC 500-1 have been prepared and are on 
contract for all flight stages and the S-ll-F. 

Part ll specificati�ns which comply with the intent of Exhibit II of NPC 500-1 are being prepared 
for all flight stages and for all prime equipment items of GSE (KSC equipment). 

Change control requirements will be in accordance with 11S-II Program Engineering Change 
Proposal Requirements , 11 dated 18 Jwie 1965. This document incorporates the requirements of ANA 
Bulletin 445 and includes other requirements as imposed by MSFC. 

A first-article configuration inspection (F ACI) will be conducted on S-II-3 to establish the 
product configuration baseline for subsequent flight stages. F ACI of engineering critical components 
of the flight stages is underway and is scheduled for completion during August 1966. F ACI has �een 
conducted on nine items of prime equipment of GSE, with the remainder scheduled for completion by 
July 1966. 

Configuration accounting reports in accordance with Exhibits }CV and XVI of AFSCM 375-1 will 
be prepared and submitted to MSFC. 

A schedule for implementation of configuration management has been submitted to NASA. 

- 8 -
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N?RTH AMERICAN AVIATION. INC. � "''""'""" ONM,,mmo, sYST""" o,vu/lON 

MASTER PROGRAM SCHEDULE 

Working Plan 66B, dated and implemented 31 Jan�ry 1966, is presented on the accompanying 
chart. The plan effectively defines and establishes scheduled milestone events supporting stage 
deliveries through S-Il-1 O. 
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NORTH 4M�RICAN .AVIATli>N, INC 

CONFIGURATION CHANGE POINTS 

f '· . 

Confi1uration change points £or test stages and for the initial flight stages 
are listed in the following charts. 

. 
. 
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NORTH AMERICAN AVIATION, INC. � SPACf., end INl·'<>RJI.IATION S)'STF.:MS OIVISION 

Change 
Point 

M-530

. BA-540 

PA-550 

BA-560 

SA.-570 

FA-100 

FA-200 

FA-600 

FA-700 

FA-800 

CONFIGURATION CHANGE POINTS 

Description 

BATTLESHIP 

LOX Low-Level Cutoff Test with Cutoff/Timer and Gimballing at 
Moderate Angles 

Full-Duration Test with Timer Set for Lower Levels and Gimbolling 
at Lorge Angles 

Full-Duration Propellant Utilization and PMR Test Chilling with 
A7-71, Gimbolling to Full Programmed Deflection of Seven Degrees 

Full-Duration Second Propellant Utilization and PMR Test ot Full 
Programmed G imba 11 ing (Seven Degrees) 

Third PU and PMR Test at Full Programmed Gimballing (Seven Degrees) 

CHECKOUT STAGE 

Initiation of Stage Checkout Operations at Seal Beach 

Preparation for Shipment to KSC from Seal Beach 

Ccmpletion of S-11-F Acceptance at KSC 

Delivery of S-11-f to High Boy at KSC 

Initiation of First S-11-F Propellant Loading at KSC 

- 14 -

SID 61-363 

66-B Working
Plan Schedule

1 Feb. 1966 
{actuo I) 

24 Feb. 1966 
{actua I) 

4 March 1966 
(actual) 

16 March 1966 

30 Morch 1966 

30 Jan. 1966 
(actual) 

19 Feb. 1966 
(actual) 

7 Morch 1966 

28 March 1966 

June 1966 



NORTH AMERICAN AVIATION, IN
.
C. (I) SPACEaud IN>'ORMAT>0N SYSTEMS mv,s,oN 

Change 
Point 

AA-020 

AA-100 

AA-200 

AA-300 

** AA-650 

* AA-700

* AA-800

AA-850

AA-900

* AB-100

* AS-200

CONFIGURATION CHANGE POINTS (Cont) 

Description 

ALL-SYSTEMS 

Initiation of ACE Checkout 

Initiation of Stage Checkout Operations at MTF 

Initiation of Countdown for First Cryogenic Tanking Test 

Initiation of Countdown for First Static-Firing Test 

Initiation of S-11-T Automated Checkout 

Beginning of Updote Period in Preparation for lnstal lotion in 
Test Stand A-1 

Initiation of Boottoil Environment Tests at Test Stand A-1 

Modification of S-11-T at MTF to support conversion to S-11-T/D 

Conversion of S-11-T to S-11-T/D at MSFC 

Initiation of Countdown for Static-Firing Test Stand A-1 

Need-Point of Static Firing Program, Test Stand A-1 

* Deleted per Contract Advice 345, doted 25 January 1966.

** Deleted per IL S-II-PC-PP-66-2012, doted 12 January 1966. 

- 15 -
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66-8 Working
Plan Schedule

1 Aug 1965 (actual) 

17 Oct. 1965 
(actual) 

10 Feb. 1966 

7 March 1966 

1 Moy 1966 

June 1966 



NORTH AME�ICAN AVIATION. INC. SPA(.'E and I Nl-'ORMATION S�STRMS BIVISION, 

CONFIGURATION CHANGE POINTS FOR INITIAL FLIGHT STAGES 

Change 66-8 Working
Point 

-
Description Pion Schedule

V7-1 NO. 5(S-ll-1) 

Vl-100 Initiation of Stoge Checkout at Seal Beach, Station 8 18 Morch 1966 

Vl-200 Preparation for Shipment from Seal Beach (MSC) 20 May 1966 

Vl-300 lnltiotion of Checkout Operations at MTF 
. 

20 June 1966 

Vl-400 Initiation of Countd,own for First Static Firing at MTF 30 June 1966 

Vl-450 Initiation of Checkout After Static Firing at MTF 5 July 1966 

Vl-500 Preparation for Shipment to KSC (Acceptance Test Complete} 31 July 1966 

Vl-600 Completion of Acceptance at KSC (on dock) 15 Aug 1966 

Vl-700 Delivery of S-11-1 toKSC High Boy September 1966 

Vl-800 lniti_ation of First Propellant Loading of S-11-1 at t<;SC December 1966 

Vl-900 Initiation of Countdown for Launch of S-11-1 January 1967 

- 16 -
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NOATH AMERICAN AVIATION, INC. � SPA <••� INFORMATION S>STRM� D>VI l'!N

CONFIGURATION CHANGE POINTS FOR INITIAL FLIGHT STAGES (Cont) 

V7-1 NO. 6 (S-11-2) V7-1 NO. 7 (S-11-3} 

Change 66-B Woric: ing Change 66-B Working
Poiflt Pl an Schedule Point Plan Schedule 

V2-JOO* 1 July 1966 V3-100 28 Oct 1966 

V2-200 2 Sept 1966 VJ-200 6 Jan 1967 

V2-300 3 Oct 1966 VJ-300 6 Feb 1967 

V2-400 13 Oct 1966 VJ-400 16 Feb _1967 

V2-450 18 Oct 1966 VJ-450 21 Feb 1967 

V2-500 15 Nov 1966 VJ-500 26 March 1967 

V2-600 30 Nov 1966 VJ-600 30 April 1967 

V2-700 December 1966 V3-700 Moy 1967 

V2-800 March 1967 V3-800 August 1967 

V2-900 April 1967 V3-900 September 1967 

*The configutotion changepoints for each stage are the some as those listed for S-11-1. However, the
identifying number changes for each stage (e.g., V2-100 for the S-11-2, V3-100 for the S-11-3, etc.).

- 17 -
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NORTH AMERICAN AVIATION, INC. -� SP <·••nd ON>»-•TmN SYSTE .. S mv•••oN, 

Change 
Point 

V4-W0 

V4-200 

V4-300 

V4-400 

V4-450 

V4-500 

V4-600 

V4-700 

V4-800 

V4-900 

CONFIGURATION CHANGE POINTS FOR INITIAL FLIGHT STAGES.(Cont) 

V7-l NO. 8 (S-11-4) 

66-8 Working
Plan Schedule

3 Morch 1967 

12 Moy 1967 

12 June 1967 

22 June 1967 

27 June 1967 

27 July l967 

31 Aug 1967 

September 1967 

December 1967 

January 1968 

- 18 -

V7-1 NO. 9 (S-11-5) 

Change 
Point 

V5-100 

V5-200 

V5-300 

VS-400 

V5-450 

VS-500 

VS-600 

V5-700 

VS-800 

V5-900 

SID 6 -363 

66-8 Working
Plan Schedule

23 June 1967 

1 Sept 1967 

2 Oct 1967 

12 Oct 1967 

l7Octl967 

19 Nov 1967 

31 Dec 1967 

January 1968 

Apri I 1968 

Moy 1968 



NORTH AMERICAN AVIATION, INC. � 
. , ' 

!'!PACE Rnd INFOR!\IATION SYSTF.!MS DIVISION 

CONFIGURATION CHANGE POINTS FOR INITIAL fLIGH,T STAGES (Cont) 

V7-1 NO. 10 (S-11-6) V7-1 NO. 11 (S-11-7) 

Change 66-8 Working Change 66-8 Working
Point Pl an Schedule Point Plan Schedule

V6-100 22 Sept 1967 V7-100 22 Dec 1967 

V6-200 1 Dec 1967 V7-200 1 Mor 1968 

V6-300 1 Jan 1968. V7-300 1 April 1968 

V6-400 11 Jon 1968 V7-400 11 Apri I 1968 

V6-450 16Jon 1968 V7-450 16 April 1968 

V6-:JXJ I 18 Feb 1968 Vl-500 19 May 1968 

V6-600 31 Mor 1968 V7-600 30 June 1968 

V6-700 April 1968 ·V7-700 July 1968 

V6-800 July 1968 V7-800 October 1968 

V6-900 August 1968 V7-900 November 1968 
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NO RT H AM E R IC A N AV I A Tl ON. I NC. (I) so •Arn• nd 1 �"""""'"' """"'" ""' 1s,o, 

CONFIGURATION CHANGE POINTS FOR INITIAL FLIGHT STAGES (Cont) 

V7-l NO. 12 (S-11-8) V7-l NO. 13 (S-11-9)

Ch0nge 66-B Working Change 66-B Working
Point Plan Schedule Point Plan Schedule

V8-100 29 Mor 1968 V9-100 24 May 1968 

VB-200 7 June 1968 V9-200 2 Aug 1964'8 

VS-300 8 July 1968 V9-300 2 Sept 1968 

va-400 18 July 1968 V9-400 )2 Sept 1968 

V8-450 23 July 1968 V9-450 17 Sept 1968 

VS-500 19 Aug 1968 V9-500 19 Oct 1968 

VS-600 30 Sept 1968 V9-600 30 Nov 1968 

VS-700 October 1968 V9-700 December 1968 

VS-800 January 1968 V9-800 March 1969 

VB-900 February 1969 V9-900 April 1969 
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NORTH AMERICAN AVIATION, INC. 
' . 

�PA("I-; nnd INFORM TION SYSTE:-JS Dl\'IAI0:--1 

CONFIGURATION CHANGE POINTS FOR INITIAL FLIGHT STAGES (Cont) 

V7-1 NO. 14(S-ll-10) 

Change 66-B Working
. 

Change 66-B Working

Point Plan Schedule Point Plan Schedule

Vl0-100 26 July 1968 V 10-500 16 Dec 1968 

Vl0-200 , 4 Oct 1968 Vl0-600 31 Jan 1969 

Vl0-300 4 Nov 1968 Vl0-700 February 1969 

Vl0-400 14 Nov 1968 Vl0-800 May 1969 

Vl0-450 19 Nov 1968 Vl0-900 June 1969 

- 21 -

SID 61-363 



NORTH AMERICAN A.VIATION, INC 

PROJECT SCHEDULES 

- ,n -

SlD t.il -3b3 



NORTH AMERICAN AVIATION, INC. � SPACEand INFORMAT>ON SYS'CEMS DmSI0N 

SATURN ALL.!SYSTEMS ST AGE (S-II-T) 

The All-Systems (S-II-T) is the first flight weight stage to be manufactured and static fired. 
The S-II-T will be identical to that of the first flight stage (S-II-1) except for changes caused by safety 
requirements and other changes peculiar to static hot firing. The functional major systems are: 
structures, propellant disperf:lion (simulated by GSE), electrical power, engine actuation, engine, 
measurement, pressurization, propellant feed, propellant management, thermal contTol, separation 
(simulated by GSE), radio frequency, and leak detection and purge. 

The S-II-T and MTF Test Stand A-2, along with manual checkout GSE, will be used for the static 
firing to confirm that model specification design requirements are met. The basic operations that will 
be conducted are: recei.ving and handling, stage installation on test stand, preliminary system check
out and test preparation, leak and functional tests, simulated tanking tests, wet tanking tests, static 
firing, stage removal from test stand, cleaning and preparation, weigh stage only, and ship to MSFC. 

The All-Systems test program at MTF is underway with the S-ll-T installed in Test Stand A-2. 
This program consists of a series of tests to evaluate stage performance. The program qbjectives 
are (1) development and evaluation of flight-weight S-II system performance during static firing and 
cryogenic tests; (2) accumulation of experience with operational hardware and procedures related to 
flight-weight vehicle and its associated GSE; (3) accumulation of performance data to be used in estab
lishing test criteria for the MTF acceptance test program; (4) devel0pment and verification of proce
dures for systems tests and countdown operations for use in flight system stages; and (5) correlation 
of data from the Battleship test program with data from the S-II-T. 

Upon completion of this program, the S-II-T will be shipped to MSFC for conversion to the 
S-II-T /D config�ration. An aft interstage, being completed at Tulsa, will be mated to the S-II-T at
MSFC. The aft interstage will be shipped from Tulsa in quadrants and assembled at MSFC before
mating with the S-II-T. Dummy ballast to represent the flame shield and ullage motors will be insta-lled
during mating. Upon completion of these changes, and preservation of the engines so that the system
can be hot fired in the future, the stage will be turned over to MSFC. The contractual date for this

delivery is 30 June 1966. NASA will plan and conduct the static structural tests to determine the
approximate flight stage weight distribution, mass properties, and structural stiffness characteristics.
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S-11-T PERT CHART

The chart opposite shows the schedµle trend for the S-ll-T delivery to MTF 
and for its first firing. The forecast dates !or these milestones as obtained from 

PERT runs are plotted against their schedule dates. The "data as of" dates are 
plotted on the horizontal axis and the forecast dates on the vertical axis. 
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FIRST FLIGHT ST AGE (S-11-1) 

The primary purpose of the S-II-1 flight stage is to accomplish earth escape 
of the Apollo manned spacecraft in a direct-ascent mission. 

Critical part shortages (i.e., prevalves, disconnects, insulation, brackets, 
and tube assemblies) and part failures during qualification testing have delayed 
installations so that the manufacturing shop completion schedule is behind. 
Tradeoffs and workaround plans are being developed and will be instituted to 
recover as much of this slippage as possible to minimize program impact. Cur rent 
forecasts indicate that shop completion and delivery of the S-Il-1 will be delayed 
by a minimum of two weeks; however, continuous effort is being applied to reduce 
this slippage. Based on the latest forecast, the date for shipping the S-li-1 stage 
to MTF is 2 June l 966, with delivery to KSC forecast for 29 August 1966. 
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SATURN 5·11 

FIRST FLIGHT STAGE 5·11·1 STATUS 

1. STAGE STRUCTURE FINAL ASSY

2. CONTAINERS

3. TRUNK HARNESS

4. MECHANICAL SYSTEMS

5. GSE FAB & CHECKOUT

6. GSE/SDD INTEG C/O STA V Ill

7. AIRBORNE QUALIFICATION

8. ST AGE SYSTEMS INSTL

9. STAGE SYSTEMS C/O & MSC

10. Vl-300 MOD KITS & INSTL

11. MTF ACCEPT TESTS - STAND A-2

I 

I 

; 

-◊

------ -Lo 

{ 

INSIAllUl9N 
•O

I �◊ 
S-111 FIRST IIRIU I� 

I 
Jif 1MIA'M:JIJ1A1s10 Nio JIF MIA:M1 JIJ A:s!OIN o 

- 2 9 -

1965 1966 

SID 61-363 

S-11 PROCUII PUFIRIIANC[ 
em ,s er lllRCN 11. 19H 



NORTH AMERICAN AVIATION. INC 

'-�,: :-

' ' ,, . 

; (. \ 

\\·::..�- ..
.. 

S-Il-1 PERT CHART

The accompanying chart shows the schedule trend _for manufacturing shop 

completion and delivery of the first flight stage to KSC. The forecast dates for these 

milestones as obtained from PERT runs a re plotted against their schedule dates. 

The "data as of" dates are plotted on the horizontal axis and the forecast dates on 

the vertical axis. 
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SECOND FLIGHT STAGE (S-ll-2) 

The primary purpose of the S-II flight stage is to accomplish earth escape 
of the Apollo manned spacecraft in a direct-ascent mission. 

Completion of the fa l>rication of Cylinder 6 and the LHz bulkhead was delayed 
because of insulation part shortages. These parts have sinc.e been received and 
installed, which completes the fabrication process. These shortages, however, 
resulted in a four-day behind-schedule condition to Working Plan 66B. 

An accelerated weld plan for Cylinder 6 to the LHz bulkhead was developed 
and will be implemented. In addition, all remaining manufacturing processes through 
completion of vertical buildup are being accelerated, which will recover the four-day 
slippage and enable the scheduled completion date for structural final assembly to 
be realized. 
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S-JI-2 PERT CHART

The accompanying chart shows the schedule trend for manufacturing shop 

completion and delivery of the second flight stage to KSC. The forecast dates 
for these milestones as obtained from PERT runs arc plotted against their schedule 

dates. The ''data as 0£11 dates are plotted on the horizontal axis and the forecast 

dates on the vertical axis. 
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NORTt-1 AMERICAN AVIATION, INC 

THIRD FLIGHT STAGE (S-Il-3) 

The primary purpose of the S-II-flight stage is to accomplish earth escape of the Apollo 
manned spacecraft in a direct-ascent mission. 

The fabrication and assembly effort of the common bulkhead, forward LHz bulkhead, aft LOX

bulkhead, and LHz cylinders is currently l to 3 weeks behind Saturn S-II Working Plan 66B. This 
is dut� to a delaye<l :,;lart, but bonding problems, defective insulation material, and material shortages 

have been the major factors in causing this slippage. 

A manufacturing workaround plan has bec-n developed to recover slippage. Current forecasts 
indicate that the schedulf'd MSC date of 6 January 1967 will be met. 
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S-II-3 PERT CHART

Th� accompanying chart shows Lhe schedule trend for manufacturing shop completion and 

delivery of the third flight stage to KSC. The forecast dates for these milestones as obtained from 

PERT runs are plotted against their schedule dates. The ''data as of'' dates are plotted on the 
horizontal axis and the forecast dates on the vertlcal axis. 
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FOURTH FLIGHT STAGE (S-11-4) 

The S-II-4 will be the sixth production stage and the first to encounter a major change point. 
These changes will include the following: 

l. MCR S00495 - Weight reduction/interconnect harness assemblies
2. MCR S00507 - Elimination of propellant tank pressurized stored helium
3. MCR S006 34 - S-II stage weight reduction
4. MCR S01227 - New design loads
5. M CR SO 1265 - Common bulkhead J section material change
6. MCR S01447 - Redesign of flow and tank chassis (signal conditioning)
7. MCR SO 1879 (UCN) - Add prime and paint specification
8. MCR S01921 - Removal of te_mperature transducer, fuel turbine bearing
9. MCR S01949 - Hydrogen tapoff orifice outlet pressure parameter, deletion of

10. MCR S02102 - Container 221 cover access doors
11. MGR S02227 - Eliminate power to J-2 engine flight instrumentation heater
12. MCR S02474 - Redefinition of instrumentation requirements

This stage will be fabricated in the same manner as previous stages, but will be the first to 
activate and check out Station IX at Seal Beach. Upon completion, S-II-4 will be delivered to 
MTF Test Stand A-1 with subsequent delivery to KSC. 
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S-ll-4 PERT CHART

The accompanying chart shows the schedule trend for manufacturing shop completion and 

delivery of the fourth flight stage to KSC. The forecast dates for these milestones as obtained from

PERT runs are plotted against their schedule dates. The "data as of" dates are plolt�<l on. the 

horizontal axis and the forecast dates on the vertical axis. 
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HIGH-FORCE TEST PROGRAM 

The high-force test program consists of subjecting three major portions of the Saturn S-II stage 
to c'ertain simulated environments that are expected to be experienced in flight. The program will 
provide a practical understanding of current structural design· and will allow for practical and efficient 
design changes in final structural concepts at a minimum expenditure of time and money. 

Since the release of Change Order 207 (15 January 1965), which provided for this program, all 
activities preparatory to selection of a test agency to perform the required tests has been accomplished 
and negotiation of a firm contract with the customer has been cone luded. 

Wyle Laborator-ies, whose main offices are located in El Segundo, California, was selected 
as the test agency and awarded a contract on 7 September l 965. Wyle will conduct vibration and 
acoustic tests at their Huntsville, Alabama, testing facility. Vibration tests will be conducted in a 
special facility which is being constructed; the acoustic tests will be conducted in an existing acoustic 
chamber which is being modified. 

The aft interstage test specimen was delivered to Wyle on 28 February 1966. The thrust com
plex will be shipped on l April 1966, reassembled, and mated to the aft interstage in support of the 
15 May 1966 turnover date to Wyle for initiation of acoustic test preparation. The forward skirt 
specimen will be turned over to Wyle on 8 Jul); 1966. Available parts and subassemblies from the 
cancelled S-II-D stage have been used in the fabrication of the test specimen (aft interstage, thrust 
complex, and forward skirt).· 
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DES CR IPT ION 

GSE is designed to support all phases of the S-II stage. Based on various usage requirements, 
GSE is categorized in four types: automatic checkout, servicing, handling, and auxiliary. Require
ments and usage are specified in the GSE model specification (SID 61-362) applicable to the specific 
type of equipment furnished. 

AUTOMATIC CHECKOUT EQUIPMENT (C SERIES) 

The purpose of checkout equipment, the most complex of the required GSE, is two-fold. Its

primary use is malfunction isolation checkout and certification of the S-II stage. The secondary pur
pose is to establish a greater confidence by virtue of a more complete checkout, elimination or human 
errors, and a more complete accumulation of records. 

The automatic checkout operation consists of five test stations and a controlling computer 
complex. The computer complex will be employed during automatic operation to relay control signals 
to the station for the application of stimuli to the stage. The five checkout stations will receive data 
for telemetry, electrical, mechanical, radio frequency systems, and digital data equipment. 

Telemetry 

The telemetry support equipment will be used to check out the single-sideband telemeter and the 
pulse amplitude modulated (PAM) telemetry systems. The checkout philosophy for both systems will 
be for selection and measurement of one channel at a time. Automatic control is provided by the com
puter to· allow more rapid checkout. 

· Electrical

The electrical equipment will be used to check out the airborne engine, ullage motor, el-ectrical 
power, electrical control, separation, propellant dispersion, emergency detection, and flight control 
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el'ectronics systems. The electri�al station may be functioned through automatic computer control 
or manually through the local control panel. 

Mechanical 

The mechanical equipment will receive commands through the electrical system for checkout 
of the engine hydraulic system, S-II stage pressurization system, functional or leak tests of the engine 
and propellant systems, a·nd flow control of the pneumatic fluids to the stage. 

Radio Frequency 

The radio frequency equipment will be utilized to check the secure range safety command 
receiver. A stimulus is generated from the electrical and 'radio frequency check station to the stage 
wj,th the response received through the telemetry system for evaluation and analysis. 

Digital Data Acquisition 

The digital data equipment is used to check out the pulse code modulated. (PCM) telemetry system. 
Transmission noise is removed from PCM stgnals, which are converted from serial to parallel format 
to produce an output suitable for processing in the computer. 

HANDLING EQUIPMEN T (H SERIES) 

The handling equipment f_or the S-II stage will be used to handle the stage and components 
during all phases of manufacture, transportation, servicing, and repair. This equipment is composed 
of slings, dollies, transporters, ramps, covers, component installers, and handlers. 

SER VICING EQUIPMENT. (S SERIES) 

The servicing equipment is required to supply electrical power for ground operation and to 
furnish operating fluids and gases to the Saturn S-II stage. The equipment consists of system 
hydraulic service units, pneumatically operated service units, desiccator system, and service cables 
and lines. 
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AUXILIARY EQUIPMENT (A SERIES) 

Auxiliary equipment provided for the stage assembly affords safety provisions and protective 
apparatus for personnel and various S-II wiits. This equipment is composed of specific tools, walkway 
fixtures, test sets, and instrumentation wiits to support combined systems checkout as well as the 
supporting equipment used in conjunction with th� tower umbilical swing arms. 

SPECIAL DEVELOPMENT DEVICES 

The special development devices are GSE end items used to support the development of the 
Saturn S-II stage and GSE. These devices have minimal quality requirements, falling into categories 
of special tools, handling equipment, service platforms, breadboard test devices, GSE/SDD tiedown 
fittings, hardware insta,llation adapters, etc. The general categories are identical to GSE: checkout, 
service, handling, and auxiliary. GSE/SDD site requirements versus deliveries as of 11 March 1966 
are as follows: 

Site 

MTF 
_<A2 C2) 

(A1 C1) 
Station VIII 

Station IX 

MSFC 

KSC 

Total Requirements 

143 

118 

92 

85 

53 

112 

603 

Total Shipped 

121 

19 

87 

25 

17 

'38

307 

All quantities include shared items when applicable. 
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PROGRAM STATUS 

The program status is' indicated in the accompanying schedLlle charts, cur rent as of 
11 March 1966. Problem areas are reviewed in the following paragraphs. The charts reflect the 
status of equipment by site. 

MISSISSIPPI TEST FACILITY 

Thl::! Mississippi Test Facility is currently contracted for 143 t:n<l items of GSE/SDD for Te�t 
Stands A2 and C2, of which 121 have been delivered. All automatic checkout and auxiliary equipment, 
and all special development devices arc meeting MTF schedule requirements. Problem areas in�Lude 
one i.tcm of servicing equipment and seven items of handling equipment. In the case of the former, 
two components were delayed bec.ause of late release of engine ering documents. These documt!nts 
were Teleased on expedite basis and the two remaining it.ems have been placed on . 001 priority. In 
the case of tbt: handling equipment, the seven <!nd items havt? been completed, but contracts docu
ments (SID 6 I -362A, Model Specification for Saturn Stage S-II Ground Support Equipment, dated 
2 August 1965, and SID 6 l-348A, Saturn S-Il Sta�� Ground Support Equipm<:nt R1:quire;:mcnts and 
Utilization) were not revised to reflect the increase. in quantity and redcsignation of the end it<'rn, 
LH2 tank access cover handle (H7-99). This caused a delay of customer buy-off to permit ship
ment. The afft-cted contract documents arc being revised to rt:!flect the corrtict rcquir'-'=d qu,mlitics, 
whi Lii wi 11 expedite deli very. 

The Mississippi Test Facilit,· is currl:!nlly contracted for l 18 end items of GSE/SDD for Tl,st 
Stands Al and Cl, of which l 9 have been delivered. All end items are meeting the MTF schedule. 

STATION vrn

Slation Vlll is currently c(mtractcd for 92. end items of GSEISDD, of which 87 have been 
delivered. All handling and servicing '-'q11ipment and all special development dC!vic<!S have been 
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delivered. Problem areas include two items of automatic checkout equipment and three items of 
auxiliary·equipment. In the case of the two ACE items, one unit of the engine system flow monitoring 
system (C7-51) was delayed because of the necessity for a part replacement request (PRR) for a 
vendor flowmeter, and the other problem results from advancement of the site need date for the 
engine actuation system contr·ol unit (C7-64). The vendor is expediting the flowmeter to complete 
the C7 -51 requirements, and Purchasing and Manufacturing are pacing their activities to the new 
site need date. The auxj.liary equipment problems involve two thrust cone internal access ladders 
(A 7 -85) delayed because of a subassembly shortage {pad and lock) and portable helium leak detector 
set (A7-119} delayed because the leak rate test required by the vendor was not available. In the first 
case, the shortage has been ended and the access ladde_rs have been placed on . 001 priority. In 
the latter case, the leak rate test resul�s have been received and effort has begun to complete the 
dete·ctor set as soon as possible. 

STATION IX 

Station IX is currently contracted for 85 end items of GSE/SDD, of which 24 have been delivered. 
All requirements of all categories of equipment are meeting the site need date. 

MARSHALL SPACE FLIGHT CENTER 

MSFC is currently contracted for 53 end items of GSE/ SDD, of which 17 have been delivered. 
All automatic checkout, handling, and servicing equipment is either meeting schedule requirements 
or has been delivered. Problem areas are two items of auxiliary equipment (LH2 and LOX fill .. dis
connects, A 7-64 and A 7-65), which are delayed because an assembly to the eight-inch propellant fill 

disconnects has failed proof pressure tests at the supplier. The supplier has been directed to develop 
an alternate source for the failed assembly. 

Modification 84 (umbilical disconnects) status is reflected on the charts in this section. 

KENNE DY SPACE CENTER 

The Kennedy Space Center is currently contracted for 112 end items, of which 38 have been 
delivered. All items of automatic checkout, handling, and servicing equipment are meeting KSC site 
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need dates. Problems involve one item of auxiliary equipment and three SDD items. ·In the first case, 
design changes to the forward bulkhead prot>ection set (A7-91) for Law Bay delayed completion; the 
design changes have been completed and the protection set is expected to be complete the week of 
18 March 1966. The three SDD items (LOX tank access platform, SDD-258, LOX tank internal access 
kit, SDD-259, and LOX tank internal protective cover, SDD-260) have been delayed by numerous 
engineering design changes. Two of the end items are currently in data pack with an expected shipping 
date of 25 March 1966. The remaining item (SDD-260) was scrapped. The replacement item is esti
mated to be complete on 31 Mar ch 1966. 

MODIFICATION 88 (KS C PNEUMATIC EQUIPMENT) 

Change Order 88 directs that the pneumatic equipment be designed and provided through a 
servicing electric al console ( S7 -42) (MTF only), pneumatic console set ( S7 -4 l), LHz heat exchanger 
{A?-71), and a pneumatic console test set (C?-70). The system· allows for purging, pressurizing, 
control, and checkout of the S-II stage in preparation for a launch or static firing. Scheduled delivery 
of all units will meet site needs except for the heat exchanger to KS C. The tw() heat exchanger unit 
completions are being paced by the availability of a new transducer, a long-lead-time item. 1n 
addition, changes to the acceptance test procedures £or the heat exchanger have contributed to the 
delay. A proposed change to the pressure transducer is being evaluated by the Saturn S-Il Configura
tion Change Board ( CCB). Upon approval by the CC B, a plan reflecting a rework schedule by the 
su pplic:r will be released. A schedule for expediting the tubing changes has been coordinated with the 
vendor. 

MODIFICATION 16 5 

Change Order 165 directs that S&ID provide a propellant tank leak detection and insulation purge 
system capable of purging and proving the integrity of the insulation, cCJmmon bulkhead, and propellant 
tanks priur to, during, and after cryogenic loading at SSF L, MTF, and KSC. This equipment should 
also have the ability to detect the concentration o( hydrogen, oxygen, and nitrogen at all times during 
the' fueling and draining procedures. All units are mt:eting the schedule. 

- 53 -

S ID 61 -363 



U1 
� 

..... 
t, 
0--
-

I 
I.,.) 
0---
I.,.) 

" 

SATURN 5•11 

GSE/SDD DELIVERY REQUIREMENTS 

MTF-A2 
A7 -14 LIGHT SET ENGINI: C.OMPAlTMENT 
A7-1S Al.lGNMENT SET THRUST . - . 

A7 -35 SEIVlClNG MECHANISM, LH2 TANK 
A7-37 SHIE\O, FRAGMENTATION 
A7-39 CLEAN ROOM, LH2 TAN�-

-- -

A7-40 ADAPTER sn. All CONDITIONU, TANK SERVICING . -
A7-47 SHIELD, HEAT, STATIC FIRING .. -
A.7 -S1 MECHANISM, SIDE LOAD AIRESTING 
A7-S7 MANIFOLD, AUX PURGE, ENGINE COMPARTMENT � .. -
A7-S9 COVER, SEIVICING MECHANISM LH2 TANK 
A7-61 PLATE ASSY, CAHIEl, AXED UMI DISC ARM 3A 
A7-62 PLATE ASSY,CARIIER, flXED UM8 DISC ARM A 
A7 -66 ADAPTER , DISCONNECT_ LH2 Fill 
A7 -67 ADAPTER , DISCONNECT LO� FIU 
A7-69 SUPPORT MECH, CARRIER PLATE ARM 3A ... -- --

k7 -70 SUPPORT MECH, CARRIER PLATE ARM A 
A7-71 HEAT EXCHANGER, S-II LH2 
A7-73 MANIFOLD, PURGE, STATIC ARING 
A7 -7 S FIREX SYSTEM ENGINE AREA 
A7 -7 6 FIREX SYSTEM, FWD HOISTING FlAME 
A7-83 TOOL SET, ENGINE COMPARTMENT 
A7 -85 LADDER, THRUST CONE INTERNAL ACCESS 
A7 -8.5 LADDER, THRUST CONE INTEltNAL ACCESS 
A7 -86 MANIFOLD, ENGINE AREA GN2 PURGE 
A7-88 PROTECTIVE RING, LOX TANK ACCESS 
A7-89 P�OTECTIVE RING, LH2 TANK ACCESS 
A7-91 FWD BULKHEAD PROTECTION SET 
A7-119 SET, POITABLE HELIUM LEAK DETECTOR
C7 -28 TEST SET, ELECTRICAL CABU 
C7-�S CABLE INSTl, ACCEPTANa STAND 1 
C7 -41 RACK, REMOTE POWER DISTRIBUTION 
C7 -44 TEST SET, GROUND EQUIPMENT 
C7-SO TRANSDUCH SET, MANUAL PRESS.C/0 
C7-Sl MONITORING UNIT, FLOW, ENG SYS 
C7-53 PLATE SET, BLANKING, PNEUMATIC CJ0 
C7 -SS LEAK DETECTOR, PROPELLANT TANtcS & INSUL 
C7 -S6 RACK, AMPUAH SEOUENatt, LEAK DETtCTOR 
C7 -57 RAOC, CONTROL & MONnORING 
C7-64 CONTltOL UNIT, ENGINE ACTUATION SYSTEM 
C7-70 TEST SET, 5-11 PNEUMATIC CONSOLI 
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SATURN S•II 

GSE/SDD DELIVERY REQUIREMENTS 

b.SITE NHO 
◊FORECAST
♦ OEll\/EREO 
PAGE 2 Of 3 

1965 
MTF· A2 1 I I.S )119 17 IY l� I 10 (7 "Hi .ll 
C7-72 HARNESS SET, ARREST MECH, SIDE LOAD 
C7-73 JUNCTION BOX, ARREST MECH, SIDE LOAO
C7-80 POWER DIST SYS, ACCEPTANCE STANO 1 

-· l .. · • -- I
-:1 �.,o.f .:.. l 1-1S-S I ► • •.•. , 

C7 -84 CALIO UNIT, PROPELLANT UTILIZATION 
C7-8S TEST SET, PROPELLANT UTILIZATION·-
C7-92 HARNESS SET, ElECT STAGE BATTERY SIMU-· 
C7-94 CABLE SET, AFT INTERSTAGE CHECKOUT 
C7 -108 RACK , DIGITAL DRIVE LINK, REMOTE 
C7-201 RACK, AUTOMATIC CONTROL 

.. ·�.J '.. ◊•-

C7-204 RACK, SIGNAL DISTRIBUTION 
C7-205 RACK, SPECIAL DATA 
C7-210 RACK, STAGE SUBSTITUTES 

- -

.. ♦ l;\-S • .:,,._,._, I ...... .6 ,., •. •; T . ♦• ,,., 6,1.,6.) ) •, 
♦ •. , ., 

'E•-�•1 I .•.. ,._, ..
C7-211 RACK, SCANNING 
C7-213 RACK, RELAY INTERLOCK 
C7-603 CONSOLE SET, PNEUMATIC C 0 
C7-603 CONSOLE SET, PNEUMATIC C 0 

- =-�--- �-···�·; r--· ♦ -
\ - - --

C7-802 RACK, STATIC FIRING A, REMOTE . ,,.. . I f - - . 
C7-BOS RACK, ENGINE CUT OFF 

-�•.

> 

·1 f .. . ' - . . . . ,_ 
H7-l7 FIXTURE, STAGE FIT-UP 
H7-20 SIMULATOR.ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7 -2S FRAME, HOISTING, AFT 
H7-29 ADAPTER SET, TAG LINES 
H7-79 BRACKET SE, STAGE GUIDE 

-
H7 -83 SLING, TRANSPORTER COMPONENTS . -·· 
H7-94 ADAPTER, VERTICAL INSTl CENTER ENGINE 
H7-95 ADAPTER, VERTICAL INSTL OUTBOARD ENGINE 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE, ACCESS COVER, lH2 T ��K 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK--
H7-99 HANDLE, ACCESS COVER, lH2 TA-NK·-=-=
H7-99 HANDLE, A_CCESS COVER, LH2 TANK 

lb JI-S I ♦11 I L),_9-17-� 1 • 
•• JI.) - ·�i- •·" s· • 

�-..f �9j 11 l 

.6• ':1"'' . -- .
♦ 9-11) -�· •. ,.; I .,, 

':_i,., '! ♦ 1-16,.S
6:•-10-i I 

.. -••.-11 � 

,--· l. I . L 

,.J. t.v,o.> t 
........ • 
- - -

>-· 

- -
. . 

H?-99 HANDLE, ACCESS COVER, LH7 TA_N_K ______ .., 
·- �---·- - .

1 ---1-- -�-
H7-99 HANDLE, ACCESS COVER, l�7 TA_N_IC___ _ _ _ 
H7-99 HANDLE, ACCESS_ CO\/ER,�_TANK I-�- �:

_H7-99 HANDLE, ACCESS co�_ER, LH2 T�K __ ·----- !;\_, ..... ,�-.--.H7-l06 SLING, VERTICAL INSTALLER ENGINE r. ,.,,!, I 
. --
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SATURN 5•11 

GSE/SDD DELIVERY REQUIREMENTS 

MTF - A2 
H7-111 ADAPTER, AFT HOISTING FRAME 7S-100T 

- -
H7-112 ADAPTER, STAGE ERECTING SLING 75-lOOT 
S7-27 FLUID 01ST SYSTEM. ACCEPTANCE STA�O 1 
S7-29 PUMP, VACUUM STATIONARY 
S7-34 AIR SERVICING UNIT, ELECT CONTAINER 
57-37 PUMP UNIT, PRECHARGE
57-38 SERV UNIT, PRE-CHARGE HYDRAULIC ACCUM 
S7-40 SEllV UNIT, NITROGEN. PURGE & THERM CONTROL 

57--11 CONSOLE SET, S-11 PNEUMATIC 
S7-42 CONSOLE, PNEUMATIC SHV HECT 
S7-4S CONSOLE, INSUL PURGE PNEUMATIC CONTROL
S7-49 PURCE UNIT, J-2 ENGINE 

---
S00-235 IGNITION SYS ast G�?. SUR N O�F 
S00-240 REGULATION UNIT, GH2 &URN OFF 
S00-254 flAME DETECTION& -OOIC 

--- -
-- -

500-258 LOX TANK, ACCESS LADDER
S00-259 LOX TANI(, INTUNAL SERV PlATFORM SET 
500-260 LOX TANK, INTERNAL PROTECTIVE COVER
S00-262 SIMULATOR, CAMERA CAPSULE
S00-262 SIMULATOR, CAMERA CAPSULE 

- . 
S00-263 ARRESTOR, CAMERA CAPSULE 
S00-263 ARRESTOR, CAMERA CAPSULE 
500-264 TOOL sn, CAMERA CAPSULE 
S00-266 CONSOLE, PU VALVE INTERIM CONTROL 
SD0-267 CAMERA CAPSULE. HST 
SD0-267 CAMERA CAPSULE, TEST 
S00-272 ADAPlOR KIT, S-11-T FIRING GABLE INST 
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SATURN 5•11 

GSE /SDD DELIVERY REQUIREMENTS 

MTF-C2 JULT .AUt:. SEPT 
. '" J ,u 1 ,n 1 �" 

C7-38 CABLE INSTL. FIRING CONlROL CENTER 
C7 -48 RACK, TIME CODE 6-2S·6�6 •

C7 -77 RACK, DIGITAL EVENTS 6,\5.65 6 6-22-5 ♦ 
C7-78 POWER DIST SYS, FIRING CONTROL CENTER STANO 1 65-28-65 ♦ 6-◄-65 

C7-10l COMPUTER, AUTOMATIC CHECKOUT 
CT-IOI COMPUTER, AUTOMATIC CHECKOUT 
CT-102 CONSOLE,-TEST CONDUCTOR 
CT-103 INPUT SET, PROGRAM 
C7-l04 RACK, DATA PRINTOUT 
Cl-105 RACK, AUXILIARY MEMORY 
C7-106 RACK, BUfFER EQUIPMENT 
CT-107 RACK, DIGITAL DRIVE LINK, LOCAL 

!.':, 6-25-65 i♦ 
5.3.1,5 t:::,, 5-1\-65♦ 
S-l-65 t::, 5-11-65 ♦ 
5.J.t,S 65-\1-65♦ 

6-25-65 t:::,, i. 
6-lS-65.C. ♦ 

CT-109 RACK, COMPUTER ISOLATION 6-23-65 ♦6-25-65 t!i 

Cl-202 RACK, MANUAL CONTROL & DISPLAY 
C7-208 RACK.STATION & DISPLAY 
Cl-209 RACK, LOCAL CONTROL & DISPLAY 6-28-!S ♦ 
Cl-212 RACK, DISCRETE DISPLAY 

• 

I 

6 •.
6 ♦ 

.◊ l 
t:::,,♦ 

OCT 
. '.

!.':, 
<� 

t, SITE EEO 
◊ FORECAST 
♦ DELIVERY 
15) STORAGE

NOV UH . ♦S 111'9',e J tc,U 4 I

• 

Cl -307 RACK, C/0, RECEIVER, CMD RANGE SAFETY
C7-401 RACK, AUTOMATIC CONTROL & DISPLAY 
Cl-402 RACK, LOCAL CONTROL & DISPLAY 

• · 6

Cl -403 RACK, PCM 
Cl -406 RACK, COMPUTER ADAPTER 
C7-S10 RACK, AUTOMATIC CONTROL & DISPLAY 
Cl-511 RACK, PCM FORMAT 
Cl-512 RACK, OSCILLOGRAPH 
C7-512 RACK, OSCILLOGRAPH 
C7-512 RACK, OSCILLOGRAPH 
C7-SI3 RACK, OECOMMUTATlON 
Cl-514 RACK, DISCRIMINATOR 
C7-S15 RACK, RECEIVER 
C7-S16 RACK, TAPE RECORDER 
Cl-516 RACK, TAPE RECORDER 
C7-S16 RACK, TAPE RECORDER 
C7-516 RACK, TAPE RECORDER 
C7 -518 RACK, SINGLE SID EBA NO 
Cl -519 RACK, PCM 
C7-80I RACK, STATIC FIRING A, LOCAL 

- -

6-28-5 �
6-28_-_65 �
6-11-65,}.
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SATURN 5-11 
6.SITE NEED 
◊FORECAST
♦DELIVERY 

GSE/SDD DELIVERY REQUIREMENTS S STORAGE 
PAGE I Of 2 z 

MTF Al 
,0�6 I o·

Otl w, V IA"' ::u 
S 11 1, l• l' • 16 lJ )0 , 1• l\ 71 4 II Iii ,., ... 1:lle) 6 LJ ,o ,, 

-i -
A'1 -14 LIGHT SET, ENGINE COMPARTMENJ I ◊•D. :r 
A7-3'1 SHIELD.FRAGMENTATION, STATIC FIRING ,60 l i

l I ' )> 
A7-39 WALKWAY MAINTENANCE, FORWARD SKIRT f+l0-11-6,S 

I :D. � 
A'1-47 SHIELD, HEAT, STATIC FIRING Oj 6! 

b f> ::u A7 -Sl MECHANISM SIDE LOAD ARRESTING 'I I o;6 A7-S7 MANIFOLD AUX PURGE,ENGINE COMPART ! I
() 

A7-S9 COVER SERVICING MECH LH2 TANK ARM NO JA lo 6 )> 

! z 
A7 -61 PLATT ASSY CARRIER.FIXED UMB DISCON ARM NO 4 ! I ◊ D. 
A7-62 PLATE ASSY CARRIE.R,FIXED UMB DISCONNECT ARM ◊ £:.I )> ' ' < 
A7 -66 ADAPTER,OISCONNECT,LH2 FIU ◊,£:.

-
)> 

A7 -67 ADAPTER,DISCONNECT, LOX fill 
I 

◊c,.

lo -
A7-69 SUPPORT MECHANISM, CARRIER PLATE,ARM NO JA £, 0 

i I I 

A7-70 SUPPORT MECHAN,CARRIER PLATE, ARM N04 1 D.' z 

I g I 
. 

A7 -71 HEAT EXCHANGER, S-11 LH2 Fill 
A7-73 MANIFOLD, PURGE, STATIC FIR ING 0 6 z 

() 
A7-7S FIREX SYSTEM, ENGINE AREA O'D. 

l I 

Al-76 FIREX SYS FWD HOISTING FRAME ' 0 ;t.' 

(�) 
\JI 

Al-83 TOOL SET,ENGINE ACTUATOR PIH O,c,. 
•. (SJ IO�IS-6S ' ; ' 

00 A7-85 LADDER THRUST CONE INTERNAL ACCESS I 11'.l. 
�--:;;; A'! -8S LADDER, THRUST CONE INTERNAL ACCESS •(S) 10-15-65 6 

I ' 
A7 -86 MANIFOLD, ENGINE AREA GN2 PURGE 0 'D. 'J, ' 
A7-88 PROTECTIVE RING.LOX TANK ACCESS ' 

o:c. :::: 
A7-89 PROTECTIVE RING, LH2 TANK ACCESS I i 0 D. :,: 
A7 -91 PROTI:CTION SET, FWD BULKHEAD 

I
! 

I ◊ D. 
I 

A7-119 SET, PORTABLE HELIUM LEAK DETECTOR I 0 16 -
C7-28 TEST SET, iLECTRICAL CABLE ◊'·'•661 6. ◄-15,66 : ! � 

C7 -40 CABLE INSTL, ACCEPTANCE NO 2 ◊'•1·661 D. ... \S-66 I i :;; 
Cl-41 RACK,REMOTI: POWER DISTRIBUTOR. D. ◊ I 

:; 
Cf) 

Cl-44 TEST SET, GROUND EQUIPMENT 0 !;,
I 

s 
"' 

I l ' 
C7-50 TRANSDUCER SET, MANUAL PRESSURE C/0 ◊ 'D. I � 

O' 
' I I 1/. 

...... 0-Sl MONITORING UNIT,FLOW,ENGINE :SYS 
I 

' 0,6 
'J. 

I C7-S3 PLATE SET.BLANKING C/0 0 D. I I .,: 
vJ l I 'J, 

O' C7-SS LEAK DETECTOR, PROPELLANT TANKS INSTL i. ,2.21-�s I ◊ I .., 
vJ t.12-28-�S ! .-. 

C7 -56 RACK At.IPL IFIER SEQUENCER, LEAK DETECTOR r :: 
I 'J. C7 -57 RACK CONTROL MONITORING, LEAK 0£TECTOR i. 66-7-66 

i' -
0-64 CONTROL UNIT ENGINE I � ::: 

I -: 
C7-70 TEST SET,S-11 PNEUMATIC CONTROL ACTUATION SYS i.,,0.26-65 6 ., .. 
0-72 HARNESS SET, ARRESTING MECH S IOE LOAD

I 

! 0 
ot

i 

I I ; 
C7-73 JUNCTION BOX, ARRESTING MECH, SIDE LOAD 

k>1-�-6t 
I 

I ' ' 
C7-81 POWER DISTRIBUTION SYS. ACCEPTANCE STANDN02 I 

! J ll' 19 16, l 9 , .. 7:, JO 1 ,t, I I ,t, II fl ,S 2 q 10 2 3 -XI 6 ll 10 l ... ,,, �, V n•c UN 

l9AA 
! . """' "".... 
.. lliJtrM•tll 1• 
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SATURN 5·11 
6SITE NEEO 
◊FORE CAST 
♦DELIVERY

lS)STORAGE
PAGE 2 Of 2GSE/SDD DELIVERY REQUIREMENTS 

MTF Al 

IC7 -84 CALIBRATION UNIT, PROPalANT UTILIZATION 
0-92 HARNESS SET, ELECT STAGE BATTERY SIMUlATION
C7 -108 RACK, DIGITAL DRIVE LINK, REMOTE 
C7-201 RACK, AUTOIIIATIC CONTROL 
C7-204 RACK.Sl�NAL DISTRIBUTION
C7-20S RACK, SPECIAL DATA
C7-210 RACK. STAGE SUBSTITUTES
C7-211 RACK SCANNING 
C7-213 RACK, RELAY INTERLOCK
C7 -603 CONSOLE SET, PNEUMATIC C/0 
C7-802 RACK. STATIC FIRING A, REMOTE
C7 -805 RACK ENGINE CUT Off 

H7-20 SIMULATOR. ACTUATOR.ENGINE 
H7-20 SIMULATOR.ACTUATOR.ENGINE 
H7,20SIMULAT01t ACTUATOR ENGINE 
H7-20 SIMULATOR ACTUATOR. ENGINE 
H7-29 ADAPTER SET.TAG LINES 
H7 -79 BRACKET SET. ST AGE GUIDE 
H7 -94 A0APT£R. VERTICAL INSTl CTNTER ENGINE 
H7-9S ADAPTER. VERTICAL INSTL OUTBOf<R0 ENGINE 
H7 ,99 HANOLE ACWS CO\/ER,LH2 TANK 10 UNITS 
57-29 PUMP.VACUUM, STAflON4RY 
S7-33 RUID DISTRIBUTION SYS. ACaJ>TANCE ST4NO 2
S7-34 AIR SERVICING UNIT, CONTAINER ACCUMULATOR 
S7-38 SERVICING UNIT PREGHARGE HYDRAULIC CONTROL 
S7 -40 SERVIONG UNIT, NITROGEN PURGE & THERMAL 

IS7-41 CONSOLE SET S-11 PNEUMATIC 
57-42 CONSOLE.PNEUMATIC S8tvlONG ELKTRICAL
S7-45 CONSOLE INSULATION PURGE PNEUMATIC CONTROL 
S7-49 PURGE UNIT, J-2 ENGINE 
SOD 23S IGNITION SYS BSF GH2 BURN Off
S00-240 REGULATION UNIT, GH2 8URN OFF 
SDD-2S4 Fl.AME DETKTION & LOGIC 
S00-2S8 PlATFOltM. LOX TANK 4CO:SS 
500-2S9 ACGSS KIT. LOX TANK INTt«N4L
SOD 260 COVER. LN LOX T4NK INTUNAL PIOTECTIVE 

... , 1 -�
1on1V2• 1 • 1• J-.:11 U 11 D.J • Q II i , .... 

♦ 2.21.Ji, 
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SATURN 5·11 

GSE/SDD DELIVERY REQUIREMENTS 

MTF Cl 

C7-48 RACK, TIME CODE 

a -77 RACK, DIGIT AL EVENTS 

C7.79 POWER DISTR SYS ,FIRING CONTROL N02 STAND 

C7,I01 COMPUTER AUTOMATIC C/0 

C7 102 CONSOU. TEST CONDUCTOR 

C7 -103 INPUT SET PROGRAM 

C7-I04 RACK.DATA PRINTOUT 

C7-105RACK AUXILIARY MEMORY 

(7 ·106 RACX,&UFFER EQUIPMENT 

(7-107 RACK, DIGITAL DRIVE LINK LOCAL 

C7-109 RACK, COMPUTER ISOLATION 

Cl-202 RACK MANUAL CONTROL & DISPLAY 

(7-208 RACK, STATION CONTROL A & D►SPLAY 

Cl-209 RACK, LOCAL CONTROL & DISPLAY 

C7-212 RAO<, OISCRffi DISPlAY 

C7,307 RACK,C O,RECtlVER,COMMANO RANGE SAFETY 

C7-◄01 RACK,AUTOMATIC CONTROL & DISPLAY 

C7-402 RACIC, LOCAL CONTROL & DISPLAY 

0 -403 RACJC, PCM 

(7,406 RAO<,COMPUTER ADAPTER 

Cl-5I0 RACK AUTOMATIC CONTROL & DISPLAY 

(7,511 RACK.PCM FORMAT 

Cl-5I2 RAOC, OSOUOGRAPH 

C7-S12 RACK, OSCILLOGRAPH 

C7-S12 RACK, OSCILLOGRAPH 

C7-S13 RACK. DECOMMUTATION 

C7-S14 RACK DISCRIMINATOR 

C7-51S RACK RECEIVER 

(7-516 RACK.TAPE REC�OER 

C7-516 RACK, TAPE RECORDER 

C7-518 RACK. SINGLE SIDEBAND 

C7 -519 RAO(, PCM 

C7-801 RACK, STATIC ARING A, LOCAL 

◊ t:,. 

9-10-6S I 

9.10.6s l
9-10-65 

I 
J-25-66 

I 

2-17 -66 

2-5-46 

♦ 2,17,61> 

3-1-1>1> 

♦ J.t,66 

◊6

◊6
A 

0 
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SATURN 5·11 D. SITE N£ED 
0 FORECAST ,, 

GSE/SDD DELIVERY REQUIREMENTS ♦ DELIVERED 
z 

0 

SEAL BEACH - ST A VIII ::u 

A7-J5 SERVICING MECHANISM. lH7 TANK 
-I 

I 
A7-61 PlATt ASSY, CARRIER, FIXED UMB DISC ARM 3A • 

A7-62 PLATE ASSY, CARRIER, FIXED UMB DISC • .. 

A7-83 TOOl Sfl, ENGINE COMPARTMEtH • (11 
A7-8S LADDER, THRUST CONE INTERNAL ACCESS •:• ;u 

A.7-85 LADDER, THRUST CONE INTERNAL ACCESS L v 
► A7-88 PROTECTIVE RING, LOX TANK ACC£SS .:i. ♦ 

A7-89 PROTECTIVE RING, LHl TANK ACCESS f, • 
z 

A7-l19 SET, PORTABLE. fiELIUM LEAK DETECTOR 
w,. •• · ► 

" 
.,,,_ 

C7-41 RACK, REMOTE POWER DISTRIBUTION 1-a-"' tlll -

C7-44 TEST sn. GROUND EQUIPMENT • 

C7-44 TEST SET, GROUND EQUIPMINT 
' ••• t -

\ ,, . 0 

C7-48 RACK. TIME CODE , z ..... 

C7-SO TRANSDUCER SET, MANUAL PRESSURE C./0 6 • 

C7-S1 MONITORING UNIT. FLOW. ENG SYS • z 
. () 

C7-!13 PLATE sn. BLA KING, PNEUMATIC C/0 • 

C7-59 CAIILI sn. ElECI POWER, ENGINE C/0 fl,. 4 

0-- C7-64 CONTROL UNIT, ENGINE ACTUATION SYSTEM C. . ,. .. , .
-

C7-77 RACK. DIGITAL EVENTS 
r-.�1, :f,:1

:., •• ,.,, 1 , 
C7-84 CALIB UNIT, PROPELLANT UTILIZATION .,. � ,___,.. 
C7-92 HAR NESS SET, ELECT STAGE BATTERY SIMU !:.. • 

;. 
-, u.s 

0-101 COMPUTER, AUTOMATIC CHECKOUT . ,,.,, 
C7-102 CONSOLE, TEST CONDUCJOR 

·�nl 
._, .. !,-.I :,: 

C7-ID3 INPUT SET, PROGRAM 
.... n., ' '1 -

C7-l04 DATA PRINTOUT
., 11 I 
�''·' 

-

C7-105 RACK, AUXILIARY MEMORY
.,.n,. 

'/ 11-l 

C7-l06 RACK, 8UffER EQUIPMENT .,..,,,, 
. ..L '! .. ) 

C7-I09 RACK, COMPUTER ISOLATION �','°·' 
. , .. , ... � ::: 

Cf) C7-20I RACI(, AUTOMATIC CONTROL
•• ,1 I, 

� H � .. � ) 

C7-202 RACK, MANUAL CONTROL I. DISPLAY ... 
O' 7-204 RACI<, SIGNAL DISTRIBUTION , • ! ' • I. 

T. 
C7-20S RACK, SPECIAi DATA ·" •-�-s • . • .; 

v,) Cl-208 RACK, STATION CONTROL &.OISPlAY • :,; 
O' .. ,,., 

vJ C7-209 RACK, LOCAL CONTROL & OISPLAY -.. 
- • - ·r .

::: 
I 'JO..\ ;, 

Cl-210 RACK, STAGE SUBSTITUTES ,'!. • r. 

• 
j • 

C7-211 RACK, SCANNING . .: .. !•- ,,. 
C7-212 RACK, DISCRETE OISPLAY l! J. r 

C7, 213 RACK.RELAY INTERLO�K ,� • ;: 

C7-J07 RACK, cp, RE�EIV_ER CMD RANGE �F�)' [ ..
z 

C7-40I RACK, AUTOMAJIC CONTROL & DISPLAY • 

II II l.S 4 :t I :t 
B M,U 

IIP'Ull&,___ 

uuu,c,..-11• 



SATURN S·II 
,:, SITE NEED 
◊ FORECAST

GSE/SDD DELIVERY REQUIREMENTS 
♦ DELIVERED

PAGE 2 OF 3 

SEAL BEACH - ST A VIII 

C7 -402 RACK, LOCAL CONTROL & DISPLAY 
U -403 RACK, DDAS 
C7 -403 RACK, PCM 
C7 -406 RACK, COMPUTER ADAPTER 
C7-510 RACK, A UT OMA TIC CONTROL & DISPLAY 
Cl-510 RACK, AUTOMATIC CONTROL & DISPLAY 
Cl-511 RACK, PCM FOR.MAT 
C7 -512 RACK, OSCILLOGRAPH 
C7-Sl2 RACK, OSCILLOGRAPH 
Cl-512 RACK, OSCILLOGRAPH 
C7-Sl3 RACK, DECOMMUTATION 

k7. 513 RACK, DECOMMUTATION 
Cl-514 RACK, OISCRIMI NA TOR 
Cl -514 RACK, OISCRIMINATOR 
C7 -515 RACK, RECEIVER 
C7 -515 RACK, RECEIVER 
C7 -516 RACK. TAPE RECORDER 
C7 -516 RACK, T A�E RECORDER 
0-516 RACK, TAPE RECORDER
C7 -516 RACK, TAPE RECORDER
Cl -518 RACK. SINGLE SIOEBAND
C7-5l9 RACK, PCM
C7-603 CON.SOLE SET, PNEUMATIC C/0
Hl-20 SIMULATOR, ACTUATOR, WGINE
H7 -20 SIMULATOR, ACTUATOR, ENGINE
H7-20 SIMULATOR, ACTUATOR, ENGINE
H7-20 SIMULATOR. ACTUATOR, ENGINE
H7 -99 HANDLE, ACCESS COVER, LH'l TANK
H7 -99 HANDLE, ACCESS COVER, LH'l TANK
H7-99 HANDLE, ACCESS COVER, LH2 TANK
H7 -99 HANDLE, ACCESS COVER, LH2 TANK
H7 -99 HANDLE, ACCESS COVER, LHi TANX
Hl-99 HANDLE. ACCESS COVER, LH2 TANK
H7 -99 HANDLE, ACCESS COVER, Ui2 TANK
H7 -99 HANDLE, ACCESS COVER, IJH2 TA,�K; 
H7 -99 HANDLE, ACCESS COVER, lH2 TAN!( __
H7 -99 HAt,IOLE, ACCESS COVER. LH2 T.Alil(
Hl-106 SLING, VERTICAL INSTALLER ENGINE
S7 -34 AIR SERVICING UNIT, ELECT CONTAINER ___ _
Sl-37 PUMP UNIT. VACUUM, PORTABL.E
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SATURN 5·11 6. SITE NEED
◊ FORECAST

GSE/SDD DELIVERY REQUIREMENTS ♦ DELIVERED 
DA"'< , Of ,

SEAL BEACH ST A VIII 

S7 -38 SERV UNIT, PRECHARGE HYDRAULIC ACCUM 
SDD-154 TERMINAL DISTRIBUTOR. ELECTRICAL 
SDD-189 RETRACT MECHANISM, FWD STA. 4 
SDD-190 RETRACT MECHANISM, AFT STA. 4 
SDD-193 CONSOLE, HYDRAULIC POWER 
SDD-196 CABLE INSTALLATION, STA. 8 
SDD-198 DISTRIBUTION SYSTEM, STA. 8 FLUID 
SD0-243 SERVICING UNIT, HYDRAULIC FLUID 
SDD-244 JUMPER UNIT, HYDRAULIC SYSTEM 
SDD-262 SIMULATOR, CAMERA CAPS'ULE 
S00-262 SIMULATOR, CAMERA CAPSULE 
:SOD-263 ARRESTOR, CAMERA CAPSULE 
S00-263 ARRES�OR, CAMERA CAPSULE 
SOI' -264 TOOL SET. CAMERA CAPSULE 
SDlJ 27 3 RECORDER, ENGINE SEQUENCER 
500-273 RECORDER, ENGINE 
SOD l73 RECORDER, ENGINE SEOUE NCER 
s00.:,37 POWER SUPPLY, 56 voe 
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SATURN 5·11 
.'\SIH NEED 
(> FORECAST 
♦DELIVERY

(S) STORAGE GSE/SDD DELIVERY REQUIRMENTS PAGE l Of 2 

SEAL BEACH STA IX 

A7-61 PLATE ASSY, CARRIER, FIXED UMB DISC ARM 3A 
A7-62 PLATE ASSY. CARRIER, FIXED UMB DISC ARM 4 
A7 -83 TOOL SET, ENGINE ACTUATOR PIN 
A7-85 LADDER, THRUST CONE INTERNAL ACCESS 
A7-85 LADDER. THRUST CONE INTERNAL ACCESS 
Al-88 PROTECTIVE RING, LOX TANK ACCESS 
A7-89 PROTECTIVE RING. LH2 TANK ACCESS 
Al-119 SET, PORTABLE HELIUM LEAK DETECTOR 
Cl -41 RACK, REMOTE POWER DISTRIBUTION 
Cl-44 TEST SET, GROUND EQUIPMENT 
Cl-48 RACK, TIME COOE 
C7 -SO TRANSDUCER SET, MANUAL PRESSURE 
Cl-51 MONITORING UNIT, FLOW, ENGINE SYSTEM 
Cl-53 PLATE SET, BLANKING. PNEUMATIC C 0 
Cl-64 CONTROL UNIT, ENG ACTUATION SYSTEM 
C7-77 RACK, DIGITAL EVENTS 
Cl-84 CALIBRATION UNIT, PROPELLANT UTILIZATION 
Cl-85 TEST SH, PROPELLANT UTILIZATION 
C7 -92 HARNESS SET, ELECl STAGE BATTERY SIMULATION 
Cl-101 COMPUTER, AUTOMATIC CHECKOUT 
C7 -102 CONSOLE, TEST CONDUCTOR 
Cl -103 INPUT SET, PROGRAM 
Cl-104 RACK, DATA PRINTOUT 
C7 -105 RACK AUXILIARY MEMORY 
C7-106 RACK. BUFFER EQUIPMENT. 
C7-109 RACK. COMPUTER ISOLATION 
Cl-201 RACK, AUTOMATIC CONTROL 
C7-202 RACK, MANUAL CONTROL & DISPLAY 
Cl -204 RACK, SIGNAL DISTRIBUTIO:N 
C7-205 RACK, SPECIAL DATA 
Cl-208 RACK, STATION CONTROL & DISPLAY 
Cl-209 RACK, LOCAL CONTROL & DISPLAY 
Cl-210 RACK, STAGE SUBSTITUTES 
C7 -211 RACK, SCANNING 

Cl-212 RACK DISCRETE DISPLAY 
C7 -213 RACK. RElA Y INTERLOCK 
Cl -307 RACK, C 0. RECEIVER, COMMAND RANGE SAFETY 
C7 -401 RACK, AU TOMA TIC CONTROL & DISPLAY 
Cl-402 RACK, LOCAL CONTROL & DISPLAY 
Cl-403 RACK PCM 
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SATURN 5·11 
ASITE NEED 
◊fORECASl

GSE/SDD DELIVERY REQUIREMENTS 
♦ DELIVERY

t Sl STORAGE 
PAGE 2 Of 2 

SEAL BEACH STA IX 
1966 

..... " "" •uu 
::0 I • • . " . I • " . " . I '1 n I 11 fl 

' -{ C7-406 RACK, COMPUTER ADAPTER 
I ◊ A I 

0-510 RACK. AUTOMATIC CONTROL & DISPLAY 

I 
◊ A 

► C7-S11 RACK, PCM FORMAT il 
C7-Sl2 RACK. OSCIUOGRAPH ' I ◊ I., rn 

C7-S12 RACK, OSCILLOGRAPH I 0 t,. ::0 
C7 -S12 RACK, OSCILLOGRAPH ,o 6 () 

C7-SIJ RACK, DECOMMUTATION 
' '(>6 ► 

I
I zC7-514 RACK. DISCRIMINATOR ◊ ll 

C7-SIS RACK, RECEIVER ◊ 6 ► 
0-516 RACK, T APE RECORDER .,.9,66 .:\ ► C7-516 RACK, TAPE RECORDER i.1-9,66 � --1 
C7-518 RACK, SINGLE SIOE8AND I ◊ D. 0 I 

C7-519 RACK.PCM ◊ 6 2 

C7-603 CONSOLE SET, PNEUMATIC CHECKOUT 0 6 
H7-20 SIMULATOR. ACTUATOR I e,,0-06< 

'> 1-66 
n 

H7 -99 HANDLE, ACCESS COVER, LH2 TANK 9 l 00�9-'>-66, 
S7-34 AIR SERV UNIT, ELECT CONTAINER ( 

C1' 
S7-37 PUMP UNIT, VACUUM, PORTABLE i.11 1-6S � 

+ Vl S7-38 SERV UNIT, PRECHARGE HYDRAULIC ACCVM ♦11-1-0S ,i 
I SDD-ISI HEADSET INTERCOMMUNICATION i.a.13.0� {.!. '--

SDD-152 HEADSET, INTERCOMMUNICATION, PROTECTIVE 17.,.os 6 'f. 

SDD-154 TERMINAL DISTRIBUTOR ElECTRICAL ,.1a.o� ,. 
S00-189 RETRACT MECHANISM, FWD StA IV L.◊

S0D-190 RETRACT MECHANISM AFT STA IV L.O 
S0D-193 CONSOlE, HYDRAULIC POWER i.1,?1,6S {. 

-
-

S00-197 CA8LE INSTALLAT ION, STA IX ◊ � / 

SD0-199 DISTRl8UTION SYSTEM ♦l-14,06 � :• 

S00-239 ADAPTER, AFT HOISTING FRAME 65T 9,23,66 0 '>,JQ,66 I'. ,. 
(./) S0D-243 SERVICING UNIT, HYDRAULIC FLUID ...... • ' 6 

SD0-244 JUMPER UNIT, HYDRAULIC SYSTEM 0 C. 
� 

O' SOD-264 TOOL SET. CAMERA CAPSULE .,.,1,60 . ; 
/. 
I 

I �00-273 RECORDER, ENGINE SEQUENCER • 11-10 OS A ., 
w SDD-273 ENGRG SEQUENCE RECORDER • n.,o,6S � � C1' 

.. 
I.>,) SDD-273 RECORDER, ENGINE SEOUENC£R • 11-l'>-OS 6 :.:: 

9-1 66/:: ·'SDD-:!37 POWER SUPpt Y, 56 voe I♦ 1,,,,66 I I -
=

I ,.

I I 

i 

' ff \I� t a n • U � n - " . " � !I l tt I :'i -·· .. . . .. 
Jl�'(l!IIIUK 

w1,u• •an "" 
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SATURN S·II £.. SITE NEED 
,:: FORECAST 

GSE/SDD DELIVERY REQUIREMENTS ♦ DELIVERED 
PAGE 10F2 

MSFC 

A7 -36 INDICATOR, PUMP SHAFT SEAL VISUAL LEAKAGE 
A7-36 INDICATOR, PUMP SHAFT SEAL VISUAL LEAKAGE 
A7-41 PLATE ASSY, CARRIER. UMB DISC ARM 3A 
A7-41 PLATE ASSY, CARRIER, UMB DISC ARM JA 
A7-41 PLATE ASSY, CARRIER, UMB DISC ARM 3A 
A7-41 PLATE ASSY, CARRIER. UIIIB DISC ARM 3A 
Al-41 PLATE ASSY, CARRIER, UMB DISC ARM 3A 
Al-41 PLATE ASSY, CARRIER, UMB DISC ARM 3A 
A7-41 PLATE ASSY, CARRIER, UMB DISC ARM 3A 
Al-42 PLATE ASSY, CARRIER. UMB DISC ARM 4 
Al-42 PLATE ASSY. CARRIER, UMl3 DISC ARM 4 
A7-42 PLATE ASSY, CARRIER, UMB DISC ARM 4 

1A7-42 PLATE ASSY, CARRIER, UMB DISC ARM 4 
A7-42 PLATE ASSY. CARRIER, UMB DISC ARM 4 

:A7-42 PLATE ASSY, CARRIER, UMB DISC ARM 4 
A7-42 PLATE ASSY, CARRIER. UMB OISC ARM 4 
A7 -64 DISCONNECT, LH2 FILL 
A7 -64 DISCONNECT, LH2 FILL 
A7-64 DISCONNECT, LH2 FILL 
A7-64 DISCONNECT, LH2 Fill 
A7-64 DISCONNECT, LH2 Fill 
A7-64 DISCONNECT, lH2 fill 
A7 -65 DISCONNECT. LOX Fill 
A7-65 DISCONNECT, LOX FILL 
A7-65 DISCONNECT, LOX Fill 
A7 -65 DISCON�ECT, LOX Fill 

1A7-65 DISCONNECT, LOX Fill
Al-65 DISCONNECT. LOX Fill 
A7 -71 HEAT EXCHANGER. S-11 LH2 H7 -3-3 
A7-85 LADDER, THRUST CONE INTERNAL ACCESS 
A7-85 LADDER, THRUST CONE INTERNAL ACCESS 
A7-91 FWD BULKHEAD PROTECTION SET 

iC7-70 TEST SET, S-11 PNEUMATIC CONSOLE 
H7-3 RING. AFT. STAGE SUPPORT 
H7-21 SKIRT. STATIC FIRING 
H7 -25 FRAME, HOISTING, AFT 
H7-28 SLING, RING SEGMENT, SUPPS,RJ 
H7 -29 ADAPTER SET, TAG ll.�E� 
H7 -30 SLING, INTERSTAGE & STATIC FIRING �-�l!J. 

H7 -83 SLING, TRANSPORTER COMPONENTS 

1966 
.APR MAY JUN ' I 1-. J? ,� ·6 ll "J".l / ) 4u 11 4 
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SATURN 
<) FORECAST 

S·II 6 SITE NEED 
• • DELIVERED
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MSFC 
1966 

JAN Fl8 MAR APRI( MA luN 7 1' '21 ,.. " 1 11 ,� 4 I >I ,SI . " , "L'C'l 6 1J • 1 ' 0 17 HI 
H7 -99 HANDLE, ACCESS COVER, LH2 TANK p s. 

H7-99 HANDLE, ACCESS COVER. lH2 TANK ' � i. 
i 

H7 -99 HANDLE. ACCESS COVER , LH2 TANK i:. ,f. 
H7-99 HANDLE. ACCESS COVER. LH2 TANK : 

!', .t. i 
H7-99 HANDLE, ACCESS COVER. LH2 TANK I {' t.. 

H7-99 HANDLE. ACCESS COVER, lH2 TANK 0 ,!\ 

H7 -99 HANDLE . ACCESS COVER. LH2 TANK 
: 

<· I:.

H7 .99 HANDLE, ACCESS COVER, LH2 TANK I i> .,f\ I 

H7 -t\3 ADAPTER. AFT HOISTING FRAME 2001 n IS) 
I I L ' 

H7 -114 ADAPTER, STAGE ERECTING SLING 200T fi:s-) f. 

S7-41 CONSOLE SfT, S-11 PNEUMATIC 6♦ 

SDD-183 CARRIER PLATE, ARM NO. 3A BSF 0 6 , .. � I 
♦1 U-S I 

SDD-184 .:ARRIER PLATE, ARM NO. 4 BSF ...:.-�.:..,, .. _, ♦I M,S

., 

' 

' 

' 

' 
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' I 
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MAI I ,T JUN 

1966 
SI n.lG I,..,._ 

z 

0 
::0 
� 
I 

l> 
� 
rn 
::0 

() 
l> 
z 

l> 
< 

l>
-! 

0 
z 

z 

() 

i.r.A.·.
\ 'Jr:.'' , - __ ...,.,. 

"f 

'% 
;, 

·1. 



NORTH AMERICAN AVIATION. INC 111 \ 1:--11 ,;,;; 

SATURN 5·11 

UMBILICAL DISCONNECT MOD C0#84 · QUAL TESTS 
MODEL NAME 

SYSTEMS QUAL TEST 
A7-41 AFT UMBILICAL 

CARRIER PLATE 
A7-42 FWD UMBILICAL 

CARRIER PLATE 
A7-64 LH2 PROPELLANT DISC 

A7-65 LOX PROPELLANT DISC 

COMPONENTS TEST 
HELIUM DISC VALVE MC 144-0010 

INERTING DISC MC 273-0016 
LH2 VENT VALVE MC 144-0011 

UMB CONNECTOR MC 414-0055 

ELECT CONNECTOR MC 414-0518 

He DISC COUPLING MC 27 3-0055 

LH2 TANK VENT DISC MC 273-0017 

HELIUM Fill DISC MC 273-0013 

PROP fill DISC MC 144-0005 

I<!)·------ ------- ------- ----·----- ·-···-- ··--·•
; <{>··-· ···-···_I··-···-··· .....•. --···♦
: 0----·· ·-····· ·····•

<$>·----- ·:·:···1-···-·•
.. I

s ···--·· ··-·-·· ••••••••• ·····--·-·-·-····· ·····-- --·-··· ··- ·-

s ··--·· 

(PUS! 'A'I 

.• au1w1c1:11•_ca.,1mo_rmum i,;' -··--·· ·-··-··-- ··----···----·-··· ·······l·····-- ·-· ... ---·◊ ,,.Ju 'f/I • 
OOIUFICU CIIIPl.lllU i,111 196.1 

I I I 
OUAllfltUIH cmuru )UIY 1965 1 

mur1cin1• cmuru �um, 1m I j I I l 
A I • I I �-·-···--1-·--··· :····-·· r·----··-·r·--·---j--···-·-- -··--·· ·-·-------· --· r···--•o !PHASI .•.. ,

<i)-···-·-·· ······--···---······-·-··· ·-····· ··-······ •••••••• ..•.• •. •. •• f.······◊l��m ·11 

. I<$>········-···· ····-----··-------···-·-··-·····--·------· --- --- -------·-·-·-◊ 
I 

i i I I 
I

I 

S K P8UII P(fOIIIIUC! om .lS If HACM II. 196i

- 68 -
1D61-363 
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SATURN 5•11 

GSE/SDD DELIVERY REQUIREMENTS· 

l::. SITE NEED 
0 FORECAST 
♦ DELIVERED 

, ... KSC LUT LAUNCH UMBICAL TOWER 
J 10 11'?4 1111 ·u 1 u ,. n 11 

Al-41 PLATE ASSY, CARRIER, UMBILICAL DISC.�RM NO. 4 i2-•••·•• 
1 A7-4l PLATE ASSY, CARRIER, UMBILICAL DISC. ARM NO. 4 

Al-42 PLATE ASSY, CARRIER, UMBILICAL DISC.ARM N0.3A 
A7-42 PLATE ASSY, CARRIER, UMBILICAL DISC.ARM NO. 3A 
Al-64 DISCONNECT, LH2 fill 
A7-64 DISCONNECT, LH2 Fill 
Al -6S DISCONNECT, LOX Fill 
A7-6S DISCONNECT, LOX Fill 

KSC Hlc.,,H 84 Y 
A7 -7 4 ASSY SET, TEST CHAMBER, EBW DETO�� TOR 
Al -84 PLATFORM SET. ENGINE COMPARTMENT 
A7 -91 FWD BULKHEAD PROTECTION SET 
Al -96 PLATFORM, ACCESS, FWD BULKHEAD EXTENDABLE - - ... -

Cl-84 CALIB UNIT, PROPELLANT UTILIZATION 
C7 -85 TEST SET, PROPELLANT UTILIZATION 
Cl-92 HARNESS SET, ELECT STAGE BATTERY SIMU 
H7 -97 INSTALLER. SEP LINEAR SHAPED CHARGE 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
Hl-99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE. ACCESS COVER, LH2 TANK 
Hl -99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE,ACCESS COVER, LH2 TANK 
H7 -99 HANDLE, ACCESS COVER, LH2 TANK 
Hl-99 HANDLE, ACCESS COVER, LH2 TANK 
H7-llS CRADLE, HOISTING, ULLAGE MOTOR 
H7 -115 CRADLE, HOISTING, ULLAGE MOTOR 
H7 -116 SLING, ULLAGE MOTOR HOISTING CRADLE 
H7-ll6 SLING, ULLAGE MOTOR HOISTING CRADLE 

I◄ 

.1 
···----1 ..

- --- ·- �... .

- .. ! .

• 

1966 
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SATURN 5•11 6 SITE NEED 
0 FORECAST 
♦ DELIVERED 
PAGE l OF 2 GSE/SDD DELIVERY REQUIREMENTS 

KSC-LOW BAY 
Al-35 SERVICING MECHANISM LH2 TANK 
Al-39 CLEAN ROOM. lH2 TANK 
Al-40 ADAPTER SET, AIR CONDITIONER. TANK SERVICING 
A7 -59 COVER. SERVICING MECHANJSM LH2 TANK 
A7 -83 ADAPTER SET· TAG LINES 
A7-84 SLING, TRANSPORTER COMPONENTS 
A7-85 SLING, TRANSPORTER COMPONENTS 
A7 -85 SLING , TRANSPORTER COMPONENTS 
A7-88 PROTECTIVE RING, LOX TANK ACCESS 
A7-89 PROTECTIVE RING, LH2 TANK ACCESS 
A7 -91 FWD BULKHEAD PROTECTION SET 
A7 -116 PLATFORM. ENGINE COMPARTMENT CENTER 
A7 -119 SET, PORTABLE HELIUM LEAK DETECTOR 
C7-84 CALIBRATION UNIT, PROPELLANT UTILIZATION 
H7 -8 DOLLY, AFT INTERSTAGE 
Hl-20 SIMULATOR, ACTUATOR 
H7 -20 SIMULATOR. ACTUATOR 
H7 -20 SIMULA TOR, AC TUA TOR 
H7-20 SIMULATOR. ACTUATOR 
H7-20 SIMULATOR. ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7-20 SIMULATOR, ACTUATOR 
H7 -25 FRAME, HOISTING, AFT 
Hl-27 SLING, INTERSTAGE & STATIC FIRING SKT SEG 
H7-28 SLING,RING SEGMENT, SUPPORT 
H7-29 ADAPTER SET, TAG LINES 
H7-30 SLING, INTERSTAGE & STATIC FIRING SKIR_:r 
H7-B3 SLING, TRANSPORTER COMPONENTS 
H7 -94 ADAPTER, VERTICAL INSTL CENTER ENGINE 
Hl-95 ADAPTER, VERTICAL INSTL OUTBOARD ENG 
H7-99 HANDLE. ACCESS COVER, LH2 TANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
Hl-99 HANDLE, ACCESS COVER. ll-12 TANK 
H7 -99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 H.ANDLE, ACCESS COVER, LH2 TAN_K
H7-99 HANDLE. ACCESS COVER, LH2 TANK __ .. __ 
H7 -99 HANDLE, ACCESS COVER, Lt, 2 TANK 
H7-99 HANDLE, ACCESS COVER, L�2 TANK 
H7 -99 HANDLE. ACCESS COVER, LH2 TAN� 
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SATURN 

GSE/SDD DELIVERY 

KSC-LOW BAY 
HT-99 HANDLE, ACCESS COYER, LH2 TANK 

S7-29 PUMP, VACUUM, STATIONARY 

SOO-2S8 lO)( TANK. ACCESS lADOER 

SDD-259 LOX TANK,INTERNAL SERV PLATFORM SET 

SOO-260 LOX TANK, INTERNAL PROTECTIVE COVER 
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◊ FORECAST

REQUIREMENTS ♦ DELIVERED
PAGE 2 OF 2 

19"" 

1 t, l1 )I , ri ,a 2-Sl • II 11 l5 1 

.,, ..... ,

-

.. 

. 
. . 

I - • g 
•• D.

I 
.. 

(\ 
I 

It. 

. 16. I 

I 
! . -l 

I I 

I ; l 

I I 
I . '
! 
I 

' ' ' I .. 
I i' .. 
I 

I
. . . � . . . l 

I 
j 

I I 

j 
. I .

- i
i 
I 

I 

! I

I
. 

I I .. I iI 
I 

i 
I ' 
I I 

I i
. ' ' 

I i 

. 
' 
I 
I 

l 
I 
i ' 

I .. - II . 

I 
i 
I 

' 

J, 
I 

. I 

: 

I 

I 
I 
I 
1 
j 

I 

I 

I 
! 
I 

I 

! 

I 

I 

; 

I 
' 
I 

I 

I 
j 

' 
' 
I 
I 

I 

7 14 17■ c PIIU 4 1  It U t 

AN ,. ... .

ar• - ,uN 
n ll "MJ a IJ 10 27' J 10 I , .. 

◊ 

. . 

!
I 

i 
I 

l ' 
. 
j 
I 

j 
I'
! 

I 

I 

i. 
I 

; 

I 
I 

! 
I 

! 

I ..
j 

I 
: 
I 
I 

I '

I 
I 
I 

I 
: 

' 

I 

I 
I 
r 

I 
: 

I 
.. I 

I 
i 

I 

I 
I 

: . 
I. 

I 

! 

; 

I 
• 1sntt. • u 101, J-, 11 , 

APR /IIAY JUN 

11,u11,,...._ 

om.ua,.._11ttM 

z 

0 

::u,.
-1 
I 
)> 

� 
111 
;u -
() 
)> 
z 

)> 
< 
)> 
-1 
0 

z 

z 
() 

(�; 
�� 

·r.

� 
... 

-
'1 

! 

'.l 
·r. 
.; 

i. 
j
,.,,,, 
J. 

'1. ,.. 
2 



(/) 
H 
tJ 
0-

...J 
N 

,, 

SATURN S•II 

GSE/SDD DELIVERY REQUIREMENTS 

M.&.V HIM 1111 
.... 

KSC (Ml I} MOBILE LAUNCHER l 
6 1 ,0 1 J v,, 11 14 I I ■ 11 12 9 ) I l9 l'l>. 

A7-4I PLATE ASSY, CARRIER, UMBILICAL DISC ARM NO. 3A 
A7-42 PLATE ASSY, CA�RIER, UM!ILICAL DISC ARM NO. 4 
A7-64, DISC_ONNECT, LH7 FILL 
A7 -65 DISCONNECT, LOX Fill 
A7 -71 HEAT EXCHA�GER. S�I _L�2_ _ • .. ♦ ';;-.;'.,'°!._ ..
Cl-55 LEAK DETECTOR: PROPELL.ANT TANKS & IN_SULATIO� 1+f,.':_''( ···
C7-S6 RACK, AMPLIFIER SEQUENCER, l�AK DETECTOR �t•;_"\- . 
Cl -57 CABLE SET RACK, CONT & MONITOR, LEAK DETE�! �-::;•::"i .. 
Cl -70 TEST SET, S-11 P�EUM�TIC C<? _�s�m _ ♦. , ... �"·.;.. ....
Cl -70 TEST SET, S-11 PNEUMATIC CONSOLE ♦ 'i: :.:;·•

1 
.

C7 -92 HAR NE�S SET, ELECT ST AGE BATTERY SIMULATION- -
H7-99 HANDLE, ACCESS COVER, LH7 TANK 

.. I . 
◊.� - I

◊L.> 

' 
i 
I 

! 
l ..

I ' ... 
' .. 
I 

I 

! 
i 
I 
! 

H7 -99 HANDLE, ACCESS COVER, LH7 TANK 
H7 -99 HANDEL, ACCESS _C��ER, ��2 TANK
H7-99 �AN_DLE. ACCES� �OYER, LH7 TANK_ 
H7 -99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 HANDLE, ACCESS COVER, LH7 TANK 
H7 -99 HANDLE, ACCESS COVER, LH7 TANK 
S7 -29 PUMP , VACUUM, STATIONARY 

�� I :·: � � �-
◊,� 

. l • i .
t:" , •.• : -· '. ...

- - ��1-J t_ • • ' I • •• • • •
S7-41 CONSOLE SET, S-11 PNEUMATIC 
S7 -45 CONSOLE. INSULATION PURGE PNEU CONTROL --� '-I-- ' . 
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SATURN 5·11 

GSE/SDD DELIVERY REQUIREMENTS 

KSC (ML 2) MOBILE LAUNCHER 2 

A7-41 PlA 1E ASSY CARRIER, UM81llCAL DISC ARM NO. lA 
A7-42 PLA1E ASSY, CARRIER, UMBILICAL DISC ARM NO. 4 
A.7-64 DISCONNECT,LH2 fill 
A.7 -65 DISCONNECT. LOX fill 
A7-71 HEAT EXCHANGER, S-11 Ll:!l 
C7-70 TEST SET, S-11 PNEUMATIC CONSOLE 
C7-70 HST SU, S-11 PNEUMATIC CONSOLE 
H7 -99 HANDLE. ACCESS COVER. lH2 TANK 
H7 -99 HANDLE, ACCESS COVER, lH2 1 ANK 
H7-99 HANDLE, ACCESS COVER, lH2 TANK 
H7-99 HANDLE, ACCESS COVER, lH2 TANK 
H7 -99 HANDLE, ACCESS COVER. LH2 1 AN� 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE, ACCESS COVER, lH2 1 ANK 
S7-41 CN CONSOLE SET. S-11 PNEUMATIC 

!ML JI MOBILE LAUNCHER 3 
A7-41 PLATE ASSY, CARRIER, UMBILICAL DISC ARM NO. JA 
A7-42 PLATE ASSY, CARRIER, UMBILICAL DISC ARM NO 4 
A.7-M DISCONNECT. LH2 fill 
A7 -65 DISCONNECT. LOX Fill 
A7-71 HEAT EXCHANGER, S-11 LH1 
Cl -70 TEST SET , S-11 PNEUMATIC CONSOL£ 
0-70 !EST SET S-11 PNEUMATIC CONSOLE 
H7"-9"9 HANDLE, ACCESS COVER, LH'J TANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7-99 HANDlE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE, ACCESS COVER, LH2 lANK 
H7-99 HANDLE, ACCESS COVER, LH2 TANK 
H7 -99 HANDLE. ACCESS COVER. LH2 TANK 
H7-99 HANDU. ACCESS COVER lH2 TANK 
Hl-99 HANDLE. ACCESS COVER, LH2 JANK 
S7 -41 CONSQU SEl, S-1 PNEUMAllC 
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SATURN 5·11 

CHANGE ORDER NO. 88 
MODEL NAME SERIAL 
PNEUMATIC EOUIPMH T 
A7-71 HEAT EXCHANGER, 001 

Cl-70 

S7-41 

LH2 (PURCH'D) 003 
004 
005 

006 
007 

PNEUMATIC 001 
CONSOLE TEST SET 002 

PNEUMATIC 
CONSOLE SET 

003 
004 
005 
006 
001 
002 
003 
004 
005 
006 

S7 -42 PNEUMATIC SERV 001 
ELECT CONSOLE 003 

USE 

MTF-A2 
MTF-AI 
KSC#l 
KSC#2 
KSC#3 

8/S 
MTF-AI/A2 
KSC#l,2,3 
KSC#l.2.3 

MSFC 

MTF-A2 
TE/MTF-Al 

MSFC 
KSC#l 
KSC#2 
KSC#3 
MTF-A2 
MTF-Al 

DESIGN VERIFICATION TESTS 
A7-71 HEAT EXCHANGER, 003 

LH2 (PURCH'Ol 
MTF-Al 

· MTF-AIS7-41 PNEUMATIC 
CONSOLE SET 

002 

6,sm mo McMIIIU II mm IL l Co.2 6Z I ,1 SIPl(UU 3, 1961 
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I6,.-
- -- ♦ . I I : ! 6,30, 66 

fr�-----1♦ r·6 c,.-� i i b·····;·······• "" ,, 

DELETED 

! l :6.--------!_'���:f ���2��
6

}��--- --
-�------- __ ---------10-26-66 

I t t ..l t I 

: I : I I 
! i : 11 : I I 
•, , r 1 
: 1 : I 
: : I 

: ' : I 
I 

' 
I 

I 
I 

I 

6.----- J.fl,67 
I 

i 5-30-66 
< 

, 11 7D 7l l 10 ll 74 1 i 15 ]I m 5 I' 11 1, l 1B II 1' ll l IC 71 111 I 11 11 11 I 11 11 711 l I /l 77 11 � ll 7D 11• l ID 11 1◄ 
AUG SEPT OCT , NOV DEC JAN FEB MAR , APR MAY JUNE 

1965 1966 

SIU 61-%3 

SU P1116W PllfORlllNC! 
Dlll lS or IIUCM II 1m 



NO,RTH AMERICAN AVIATION. INC. �

) 

:-:l'\l l•'.lllt!I 1:--.,,-.,n,1.,rh>:", :-:,·:-:'l'f,;"..; '!"'1:-:Jo'\/" 

-- / _ __.... 

SATURN 5·11 

INSULATION & PURGE MOD CHANGE ORDER N0.16S 

SCHEDULED DELIVERY DATE I I I I 
I i I I 
I . I 

I C7-55 I IMT
1
F(A2)092L,-·- --♦. I 

l I I ! ; i : !
LEAK DETECTOR I KSC 003.6.- -----•

I I 

I I ! : 
I MTF(AI) 0016PROPELLANT TANKS & ! i I I : I I I ◄► INSULATION PURCHASED I I 

C7-56 I
I 

1' 

I 
♦

I 
I I ' I 1' I I MTF(A2) 002 .t:t--- • 

j RACK, AMPL ; 1 

KSC 003.Ll' ---·-• I ' • 
SEQUENCER, I I ◄► ! : MTF(Al) 001� 

LEAK DETECTOR PURCHASED I 
I I I I C7 -57 

i 
MTF(C2) 092�------• r ! , ,RACK, CONTROL & '

1 I! ,' 
KS

C

! 

00
�6---- ·

,

-

_ 

-1 ◄.. I i I I I I MONITORING, LEAK 
"' I ', I I 

f MTF(C

,

l) OOl ·'

1 
DETECTOR PURCHASED 

I S7-29 I I I MTF(A2) 0:016----♦ I I 
MP I I I KSC(LOBA) 0026----·♦j I

I 
j l PU ' VACUUM, I KSC(ML1).004b·--·• I I I 

I I 
STATIONARY PURCHASE

; 
i

:
, ! ♦ 1 i f MTF!A,1 0�3 !

S7-45 i KSC(Mll) 0046-------·--♦ I I ! ·, I I I I . I
CONSOLE, INSULATION I ! MTF(A2) 002 .6.-----♦ PURGE PNEUMATIC l l I 1' MTF(il) 003?6

t CONTROL ' I I i I I I I I i 
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MAJOR DESIGN REVIEW 

The S&ID design review program assures that the int ended design meets specified fu nctional 
and reliability goals, that no discernible weakness exists that will affect reliability of the product, 
and that a sound ha.sis exists for proceeding to the next program milestone. 

Design review makes a great number of technical and operational skills available to the design 
engineer. This review neithe r infringes upon nor usurps the designer's responsibility for the integrity 
and reliability of his design. As standard procedure, design guidance data are furnished to all design
ers by participating activities to facilitate conformance to review objectives and make reviews less 
time -consuming. 

Major design review is conducted prior to 100-percent design release and includes an evaluation 
of engineering test results and manufacturing and quality plans. In addition, a detailed evaluation is 
made of all aspects of the design, including handling, packaging, and installation requirements. 
Assembly and detail drawings, detailed checklists, failure mode analyses, and prediction analyses are 
reviewed to ensure compatibility with GSE and int{;rface requirements with the S- lC and S-NB stages. 

The Saturn S-II reliability prograrn includes design analysis, Lht:: co11fidence development plan, 
application approval of R&D h ardware, desig n review, and manufacturing control levels {operational 
assu rance of flight hardware). The reliability program emphasiz,es preventive measures to achieve 
reliability and man-rating objectives. 

Several hundred documents have be en writt en or approved to date, and requisite analyses have 
been performed. The milestones <.'ornplct�d include initial studies and reviews of the mathematical 
model {reliability prediction and assessment), failure mode analyses, design reviews, procurement 
specifications, pretest analyses, and data management procedures. 

Illustrated in the following chart are the S&ID achievements in S-II major design reviews of 
flight hardware by systems and including associated GSE. The GSE major design review activ ity 
reflects a change in cornpktion due to added, changed, and rescheduled GSE end items. As of 
11 March 1966, the last pacing item is the design review of GSE end items for Test Stand A-1 at MTF. 
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SATURN S-11 

RELIABILITY MAJOR DESIGN REVIEWS 

I I 
lllll IESIII IUIEI I 

I 
HlCTIICAI SYS 

G.¥ 

I 
1111t HSICI mlll mmm mis 

[l[ClllCAl PIIU SYJ.. I 

I
SIUCIIIEA 

m11 numi, m A I 11usun;1ENI s'is � � 
IHCllltAl m . (l(CTl1Cll CHIRII m .. 

m,mui m . m,mu, 11m,r11m m A I minu11 st{ . mmu�, m, m,.A
mm c11m1 m . m1NE m A I FUCil tDNllll STS .. 

1 [ll[HUC� 1mc1111Jm A 
mm11v1 $TS . 111m 11111 m .A

(NSIN[ CllSlll SYS · m11E' c111m111£•T CtNIITlllltlC SYS i 
1 

I 
uu ,mc,111 m ,�m m �. I 11u111 CIITIII SYS)& 

I 

I I Pl£SS�IIU1111 m b.,--- ------♦ 

I 
I mau'1111 m -----�♦

I . I I 
: 

,nm1m 11s,m111 m ..i � I 
I I I·

------------ - ◊ 

I 

. i 
I 

! 
I 

I 
I

: I 

I I 
' : j 

I , I DATA AS OF PlAN 668 

i I · 
I l

I
I ' 
I i 

IIAJII IESIH lnt!I 

I j ; -1---- ----- ------ :-0 

I 

I I I 

IIAIII 1£$151 l!Yl[I mmm mu I 

: : c1mo1T tUTltl UIIPl[llil:r----�------ ------+-----+-----+----------- --------·-◊

• ; 1 m1um £111P1£11fl"'-----t-----
�i-

-----t------ ----- - ◊ 
sm1c,., Ei11,.m t.------➔----··-r··----r··---- ·---- - --------o
I I wmua; UIIPIIENI 6-··r-----◄ ► 1 

hO la 

J,FiM,A MIJ J!AIS·OfNlD J 1 F'M,A1M1 J ,J A'S 0 N•D J F,M A MIJ J1A1S.0 1 NID J•F;M!A M!J J,A SO N'D J1 F M•A1M1 J•J,A SO N•D 
1962 1963 1964 1965 1966 

- 79 -
SID 61-363 

s-• PmAII 1'111111Am 
H TA AS If MUCH 11, 1966 



NORTH AMERIC.1:.N AVIATION. INC. 

'-�·-, 
, J /, • 

I ' ' I ' ' I 

,''.'// . / 

,-;1•\l E n11d 1:--1-'()ft:\I.-\TI• ,-,; ,-;\STI•:\(,- 1)1\l-<111:-,. 

CONFIDENCE DEVELOPMENT PLAN 

The c.:onfidenc e development pro)!ram pr ovidcs an intcg rah-:d reliability development and demon
stration program to as sun; that all Saturn S-11 stages and associated GSE will adhere to mission 

reliability requirements. Th(; plan is designed to reveal all areas of weakness early in the program 
and provide for prompt corrective action at reasonable cost. 

Three coniidenct:! level milestones have been established for each phase of application approval 

testing: 

Components 

Sys le ms 

Stage 

Battleship stc1tic firing 

All-Systems static fir Lng 

S-II-1 static firing

2 

S-II-1 hard,.,vare installation

S-11-2 static firing

S-II-2 launch

3 

S-II-1 launch

S-11- I launch

S-II-5 launch

These levels rl!present incrt:asing assurance that reliability goals are being achieved and signify 

demonstration of rdiabihty with a confidence of 50 percent, 70 percent, and 90 percent, respectively. 
Implementation of the application approval program is divided into thn.:e primary areas: parts and com

ponents, systc.:ms, and stage. Further imph!mCntation is provided in the area of GSE to achieve reduc-
1ions in test costs by relating the number of test specimens and the extent of testing to the specific 
criticality category as :t affects tht: S-II program. 

Three control levels have been established as 1·eli.ability criteria ior the operational assurance 
phasl· of the confidence development program. Th,:se control levels pruvide progressive assurance 
that product quality meets reliability requirements throughout the production process. The control 
lev<!ls are: 

l. Control Level A, associated with components and assemblies, js the assurance that at a

givr:n time, an ite;m is acceptahle for installation in the next high<.:, assl!mbly.

2. Control Ll!v<·l 13, associated with complete airborne systems and stages, is the assurance that

at a given time; flight systems and the stag<: arc acceptablti for delivery to MTF for static firing.

3. Control Lev<.::l C,  asso.:.iatt;d with production stages, is th<-! assurance that at a given time

th<: stag<; is arcl'ptablc for rklivery to KSC for launch operations.
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SATURN 5·11 

:.. r. 

160 4b 

RELIABILITY CONFIDENCE DEVELOPMENT PLAN (R&D) 
CONFIDENCE LEVELS 

AIRBORNE SYSTEMS 
* COIO QUAl 

*coMPolm m1a11tm 

I 
* s1m11s mum1u maom

I *STm mucrnON mmu
GSE I 

* [NO ITEIIS mucmOI APPl8Yll 

I 
CONTROL LEVELS 

* moiu mi PUN 11111 ,mm
mt!SIS IHRU CUFID[NC[ um
lCNl[Y(l[Nl 

I 
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I I 

I·-- --◊ 

I 

3 
I 

2 l 

I 
3 
I 

2 
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�-� 8 C C 
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5.11,16. 

6. 

6. 
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mnmc1 um
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1 70¾ IIUllflCUIUI 
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SYSTEM QUALIFICAfION TESTS 

The system test plans established under the Saturn S-n confidl!nC<' development pr<>gram a.rl! 

designed to t::valuale the application of subsystems and syslcms. This progr<.1m will t·st;iulish 

rcli.ubility factors, safety margins, and conformn.nce to design criteria, and will provide information 

necessary to evaluate system interactions under operation<tl conditions. Th..:sc tests usually will be 

limited hy environmental and functional stress lcvds associated with tht· an.:il and m<::thod of testing. 

The tests used in qualifying S-Il systums will cons is L vf subj,·cting representativl! specimens 

repetitively to a preselected combination of (.-'nvironmcnts and funt.tion;tl operations to best simulate 

thl! most severe condition which v.,ill bt.: cxpcric.:nced durin,Q flight. The extent of rc.:petiliun tur c·ach 
system depends on the.: rigor of the analysis it will un<.k1·go and on other testing planned at the· sta.�e 

le\·el. In some c;iscs, environmental tests may precede rcpcttlivt.' cycling tci test the• specim<'n in its 

anticipated condition at liftoff. In those cas1!S, the cnvirunmcntal exposures will be; performed accord

ing to the most critical sequence actually anticip.:1tcd during s1.•rvice. Statements of systern perform

ance, output parameters, and out-of-toh:ranc1.: problems can b<: made on the basis of th1.: data obtained. 

In addition, th<.! t..::st provides information on the.; effects of thu envir0nm<.:nt to which the system is 
exposed. The test also will provide information concerning the..: eftcds of variati0ns in the manufac

turing process and data for wean,ut analysis. This infornintion will be ust.:d primarily for reliability 

as sc.: ssment. 

The data accumulated during this tl!st program will bt.: currelat(.;u with tht.: componcnt data 

obtained ouring component qualification and r·cliability tests. With these �ccnH:d datn, analysis at the 

component l<.:vcl can b<· dir<.:ctly related to the system ll:vd. Statistical mc:tlh)ds also will be used for 

data analysis. After the r<.:liauility demonstration tests, off-limit t<:sb will be conducted to dctcrminf: 
safety margins. 

The systems qualificltion test c:hart illustrates the syslt!m-lt!vel qualification t<:st programs 

necessary to attain Saturn S-II nirbornc system milestones. The s<.:hedules assoc. iat,;d with these 

ll·sts support program rt·quirernents. Phase A t<.:sting establi.shes minimum as_surance of the saft:ty 

and performance that will be attained prior tn fir-;t All-Systems stag1.: !;tatic firing. Phas,: B testing 
establishes qualification that will be att;ii.rH::d prior to first S-11-2 .:;ta.tic fir in i!. Confidence Level 3 

establishes applic;Hion approval whi<:h will b1.: attained prior to S-ll-1 launch. The data accumulatt:d 
from tht:se qualification kst programs will b<· int..:J�ratl!d with data obtained from stage-lc:vel lcstin!! 

tu attain <:onJidencc l�vel milcstont:s. 

- Bl -

SID 6 l -363 



NORTH AMERICAN AVIATION. INC •· 
...., I•\( ·1 ,1 ntl J '- 1 c II l '\ t \0

1 11 1, � '\...., I J,: ,, .._ I 1J \ 1..; I( I:'\. ' 

SATURN 5·11 

SYSTEM QUALIFICATION TESTS 
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QUALIFICATION DESIGN VERIFICATION TESTING 

All models of GSE classified as critical are analyzed to deterrnine possible 1·cquircrnn1ts for 
<lesign vcrifi,ation tcstin� (DVT) and qualificatiun testiug In son1t> cases noncritical CSE is analyzed, 
depending on whether the end function could create a hazard or contribute to degradation of stage 
servicing, checkout, or launch. 

During the GSE design development phase, various engineering tests are required to verify design 
integrity. Evaluations of cornponent, subsysten1, and end itt)m functional capabilities and performance 
are carried out under actual or simulated operating conditions to demonstrate the ability of the item to 
support, service, and check out the S-II stage during ground operations.' During the initial design of 
some GSE, many preliminary tests are required to confirm application and operation of selected com
ponent and subassembly units. 

All rnodels of GSE are investigated for possible DVT requirements. Individual tests are planned 
for each end item selected, and operating conciitions are specified. Structural, proof-loading, perforn,
ance, radio frequency interference. functional checkout, and various environn,cntal tests are pro
grammed. Coordination with Reliability Engineering is maintained to confirm requiren1ents and 
procedures and to preclude redundancy during the reliability qualification test program. DVT is planned 
for production units if schedules allow. Upon cornpletion of all testing, the cquipn,cnt is refurbished and 
ddivered to using sites. In some cases, prototype units are built by the model shop to support DVT 
requirements and schedules. Some prototype equipment is scheduled for further use or testing after 
DVT completion. 

Qualification testing in accordance with specified design requiren,ents is intended to verify the 
ability of a component, system, or end item to maintain acceptable performance levels in its operating 
environment. In addition, a demonstration of minimum life while operating in service environments is 
an essential part of every qualification test prograrn. In every case, the spccin1ens are tested during 
qualification in accordance with specified design requirements. Specimens teste:d are typical of service 
counterparts. Final design and normal production methods and processes are represented. Thus the 
physical test qualifies both the design and the manufacturing methods. Environmental conditions 
gent>rated for testing are, in rnost cases, the extremes that the item n,ight encounter in service. Upon 
conclusion of cnvirornnental testing, specirnen perfonnance is ineasured to verify continued accept-. 
ability. In the Saturn S-II program, the rninimw11 life test is designed to provide a predetermined level 
of statistical confidence that the item will function correctly throughout the critical time of usage during 
the total service life. Successful completion ,>f qualification testing provides the user with the assurance 
that the component, system, or end item will perform correctly when operated within design conditions. 

The following chart shows models of GSE that have completed DVT or qualification testing and 
testing programn,ed to support major milestones in the Master Progra1n Schedule. 
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NORTH 

SATURN 5-11 
GSE QUAL/DESIGN VERIF TESTING 1 er J 

MODEL NOMENCLA 1\MlE S/N Q/E QUAL S1Tf 

A7-41 PLATE ASSY, CARRIER UM81L DISC #3A 001 a• EDL ---♦ 
MOD 924 A7-41 PROTOTYPE E EDl -
A7-42 Pl.ATE ASSY CARRIER UM&IL OISC #4 001 a· EOL ---• 
MOD 925 A7-42 PROTOTYPE E EDl • 
MOO 949 A7 -6-4 PROTOTYPE 001 a• EDl REF Cl' 438/135 ... 

E EDL ltEf P. l. WDUWI l 651A14816 C: 
Q EOL RH P. l. WICKIIMI l S51U1481& 00--FOUow 1111 mrs 

A7-64 DISCONNECT LH2 FILL 000 E EDL# • ru c. m;m
A7-65 DISCONNECT LOX FILL 001 a· EDL# l[f c, m113s m-...
MOO 950 Al -65 PROTOTYPE 000 E EDL# • PROTO 

Al-74 ASSY SU TEST CHAM8ER EBW DETONATOR 002 Q. ICSC TO IE OUAllD Ill SITE ◄►12/31
A7-84 PLATFORM SET ENGINE COMPARTMENT 002 E EDL I
C7-35 CA8lE INST ACCEPT STANO #1 001 Q. MTF# TO IE OOM.H.D OIi SITT 
Cl-38 CABLE INST FIRE CONTROl CTR, MTF 001 0- MTF# TO IE QUALHD Ill SITE 
C7-40 CA8lE INST ACCEPTANCE STAND #2 001 Q. MTF# TO I( IIIAl.ffl OIi SITT 
Cl-41 I.ACK REMOTE POWER OISU DISTRIBUTION 00S a SB-MTF TO I( �HD Ill SITE 
C7-43 HARNESS SET HECT. STATIC lEST STAGE 000 Q. EDL/MTF (SNUUTID TISTJ 
Cl-78 POWER OISTR SYS, FIRING CONTROL CENTER STAND #I 001 Q MTF TO IE WALJIED ON sm
Cl-79 POWER DISTR SYS, FIRING CONTROl CENTER STANO #2 001 Q MTF TD BE QIW.f(D OIi Silt 
C7-80 POWER DISTRIBUTION SYSTEM, ACCEPT. STANO #I 001 Q MTF TOIEIIIAlflDONSITt 
C7-81 POWER DISTRIBUTION SYSTEM, ACCEPT. STANO #2 001 Q MTF TO IE mw.HD OIi SITE 
Cl-106 RACK, BUFFER EQUIPMENT 005 E- EDL# ♦ a110
C7-107 RACK, DIGITAL DRIVE llNIC, LOCAl 001 E- EDI.# ·•16

m:O. W. IIOUIES LTR S-HNG-CPt:·1-85·15,DTD. 10/11/65 (D/595-0251
(. DESSII Y(RftATIJN mT • · EXP81DAIU ITEM 1iF!•l•,•T1T1iAiSi Jr1•1•.•I 1J1lA1

.s
10111!0 11r,•1•l•,1 il1Ais. o . 11,o

Q • QUALJICATIIII Tm � · NO IUIIII REQ'D 1915 1965 1967 
S·H PltlllM r£lftllWIC! HU AS tf IIAICII 11,1951 
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NORTH AMERICAN AVIATION, INC 

SATURN 5-11 
GSE QUAL/DESIGN VERIF TESTING (CONT) 

I Of 3 

MODEL 

c,.109 

c,.201 

0-513 

c,.sos 

H7•2 

H7.J 

NOMENCLATURE 

RACK COMPUTER lSOLAIION 

RACK, AUTO CONTROL 

RACK DECOMMUTA TION 

RACK ENGINE CUTOFF 

RING FWD STAG( 'SUPPORT 

RING. Afl SlAGE SUPPORT 

H7 •21 SKIRT SIA TIC FIRING 

H7-2l SUNG, STAGE ERECTING 

H7 14 FRAME HOISTING • FWD 

H7 .,S FRAME HOISIING • AFT 

S7 -27 FLUID DIST SYS ACCEPT STAND #I 

57 .33 

S7-41 

FLUID 0151 SYS ACCEPT SIANO 111 

CONSOLE S£1 PNEU SERV I. C/0 

SDD-IOJ CABLE INST BAfTUSHIP STAND 

S/N 0/E 0UAL SITE 

EDL II 

EDL II 

EDl:, 

♦ 6/18 

♦ 112 

♦ 8/11 

001 

003 

002 

001 

003 

001 

f 

[ 

E 

0 

E 

( 

EDL/MTF EOL 

EDL 

UNn JO 8£ OOAlJlll Bl SIIIILARITT UPflll COMPl 1UI Of CRITICAL COIIPOlflllS 
ltsT PIIOGRA» IOCTOIO. 1965) AICll STAnm:At AIUUSIS 

♦sm
EDL # (SEAL BEACHI ♦ 9/4 

003 f EOL # (SEAL 8£ACHJ 

002 E EDL !SEAL 8EACHJ 

♦ 9/4 

♦ 9/4 

001 E EDL (SEAL 8EACHI ♦ 6/2S 

00-4 E EDl (SEAL BEACH) C(M'lffiD TIST 11/18/64 

001 0 M TF # TO B[ OOAlHD Ill SIT[ 

001 0 MTF t: 10 8£ QOAllfl[O ON SITT 
10/16 l I /24 <t
& 002 E 

001 0 

EDl 

PFL t: 
<) �,Jo 

SDD-105 CABLE INST FIRING CONTROL CENTER I Pfl( IIA TT LE SHIP 001 0 

0 

PFl It 

PFl 11 

PH I: 

♦ 5/7 

♦ 5/1 

+snSD0-107 CABIE INST fACllllY AS ANO BS STANO 

SD0-110 FLUID DISIA SYM BATTLESHIP 

SDD-130 STATION SIGNAL C0ND BATTLESHIP 

SDO•l33 RACK-ENGINE C/0 & FIRING BA ntESHIP 

SDD-134 RACK-FIil.iNG SEQUENCE MONHOII.. BATTI.ESHIP 

SDD-135 RACK CONTROL MONITOR IIAITLESHIP 

SDO-lSl HEADSET. INTERCOM 

SDD-152 HEADSET. INTERCOM-PROTECllVE 

SDD-ISS ARM #JA UMBILICAL DISCON (SIMULATEDI 

I 11S91 mlftATDI TtST • £lPUIOA8lE 

D DUAllf1CATKlll ITST # NO RmJII RrQ"O 

001 

001 a 

001 0 

001 0 

001 0 

001 0 
082 I. 0 083 
•1�l a 

001 0 

Pfl t! 

PH It 

Pfl" 

PFL t: 

EDL II 

EDl 

EOL II 

♦ 511 

♦ 511 

♦ 5/l 

♦ 5/l 

♦ Sil 

Clll'UTED TESI ll/1)/64 

lnllPlmD n:sT 11/15/64 

5/24 ♦ (IJAlflB 8V SM»ITT 

J f MA 111 l JASON O If MAM JI AS D NO J f MAM J l AS ON 0 
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NORTH AMERICAN AVIATION, INC. 
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SATURN 5-11 
GSE QUAL DESIGN VERIF TESTING (CONT) 

MODEL NOMENCLATURE S/N Q/E 

SDD-156 ARM #4 UMBILICAL DISCONNECT 001 Q 

SDD-170 PROPELLANT COUPLING LOX STAl'IC 001 Q FIRING, 8A TTLESHIP 

SDD-181 CONSOLE SET, PNEUMATIC SERVICING, BATTLESHIP 001 Q 

S00-185 TEST CONDUCTOR CONSOlf BATTUSHIP 001 Q 

SDD-217 ARRESTING MECHANISM SIDE 8ATTUSHIP 001 E 

E • DESliN VERlflCATIIN TEST • · EXl'8IOW ITEM 
Q • IIUAlRAOON TUT # · IIO REJW REQ'O 

QUAl SITE 

. 

EDL# 

PFL 

Pfl# 

PFL# 

EDL#(lAD) 

♦ GUAUFID BY s1111wm 

• 

• 

• 

COMPLETED TEST 12/15/64 

1 i r: 11 i a i III I I I 1 : a, s I o I NI D 
1m 
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NORTH AMERICAN AVIATION, INC Sf'<\CI:: uncl INl-'<IH!'IATl<I:", :-., �1'V"i-, 1)1\ ISI!l."s: 

AIRBORNE COMPONENT QUALIFICATION TEST 

Component qualification represents the attainment of flight readiness and constitutes approval 

for use of equipment in flight stages. Determination of the qualification test approach and the extent 

of testing for a given item is based on criticality, complexity, cost, function, redundancy, use 
history, previous testing results, and frequency and duration of operation in service. 

Test specimens are selected from a r andom sampling of production hardware and are subjected 

to a combination of the most critical environments. Specific performance parameters are checked 

constantly during specimen testing. The t'ests constitute an integral segment of the Saturn S-11 

general test plan and combi.nc with the remaining segments to assess progress toward the completion of 
program goals. 

A total of 224 components will be qualified by test. An additional 900 components will be 

qualified by similarity . As indicated by the accompanying chart, testing is complete for 171 items. 
Tests completed provide qualification by similarity for an additional 842 components. 

The earliest qualification test constraint is S-II-1 systems installation. A total of 196 com

ponc;nts qualified by test will be installed at Seal Beach, 4 at MTF, and 24 at KSC. 

Contract non-conformance (CNC) documents have been initiated to extend qualification test 

time for all items that do not support the S-ll-1 installation schedule. CNC documents provide 
extended dates for 20 items. 
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SATURN 5-11 

AIRBORNE COMPONENT QUALIFICATION STATUS 
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IV V 'v '17. 'v 
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I-
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NORTH AMERICAN AVIArfON. INC: 

.. : 

-,J',\t I 01111 1-..11111\1 \l'I''" -,-1 I ,1- l>1\ 1-1,,-.. 

- /

GSE: COMPONENT QUALIFICATION TEST 

GSE component quali(ication is an int(·gral purtiull of th<:! confidence rlt!vdopm,;nt plan for altain_

mcnt of e;nd item r <.:liability cunfidenC<! levels J.nc.l is r1.;quired tu support ccrli.1in milcstorws. 

The: appl"l)ctch and c..:xtcnt of u:sting for a cc,mponent c1.rc determined by unit function :1nd complex

ity, incl uding fri;qucncy and duratiun c,,1f opc:ratiun in :;crvic,�. Adc.litio11al consid�rations ,1r,· prior 

t<:st history, usage in th<.: syst<..:m, and component ro.;d1tnc.lancy. Test specimens arc scll!cted randomly 

from prodnc tion har c.lwarc and arc subj cctccl to combinations of critic al env1 runmcnts. Spe;1.. ifit: 

performance param<.:ters arc..: checked whil1.: the specimens ,ire.: tl:!Stcd. Tcstinl:! is performed separahdy 
ior climatic and dynamic \:nvi.r unmc..:nts sc, that degradations �·an ht: .:Lnaly�cd. 

Thc following chart reflects the actual and sc.hedulcd status o( comµonents with refcr\.!nce to thL: 

(ollowing mile:; tones: 

I. Requu·c:d CSE cumpuncnt qualifi<.:ati.on c-ompktion lo suppo1·t S-Il-T tanking al MTF

2. Required GS£ compuncnt qu;d1(1cation complt:tiun tu supµul't. the S-11-1 stage at KSC
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100 

90 

80 

70 
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40 

30 

20 

SATURN 5·11 
GSE COMPONENT QUALIFICATION TEST 

-1--+----+--+-_,_---+----+-----�---������c---+---+-+----i--,--r---t

I I SCHEDULEp COMPLETIONS
\(83) I ll !

SCHEDULED ST ART j I ,·(83}
t-----,---f---!---f---+------t--f---+--t--+-+--+---f--1 --+f -t?'f' I 

_7 _ _.,-----.-----11 i I I J/.-;,(,77) i ,,/ ,, I I 

. --t---�-
vv --;,,,.

--- - - -11--i-1,�
I 

/

_.. � (SB /' --t 
_..-NOTE NO. 2 

-t I· 1 --:1·-· 7- � -
-+---t--,t---t-+--+--- ----rr-L : . 

1 j I. J : / _j_ L--+--+-1 -+---1--�----+----t--------+-------r--- +-' 

10 

�cTU
1

AL c6MPLETtoNs-....l I I I l I -- --· ----+-' ACTUAL START-� t--f.__ � , ------t-i-+-1--+---..-1 --------+--I--- __ ---+---·-i --r , , - i !/ ' , 0 
J,F M A  M , J J A S O  N10 J F M  A M  J J1A S O N D 

1965 1966 

NOTES : 1 REQUIRED GSE COMPONENT QUALIFICATION COMPLETION 
TO SUPPORT S-11-T TANKING AT MTF·PLAN 66B 

S•II l'IIWI fgt9Allf 
IITA AS J MMClf II, 196& 

2 REOUIREO GSE COMPONENT QUALIFICATION COMPLETION 
TO SUPPORT S-11-1 AT kSC - PLAN 668 
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NORTH AMERICAN AVIATION. INC I
�

-'\ .._I' -\( I· untl 1,1·r11t" \110.'- �,.._I I 'I- .11 \ l�ll ►"-
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SEAL BEACH 

Thl.! Seal Bcac·h facility. where frnal assembly ol the S-II takes place, 1s located at tht: U.S. Naval 

Weapons Station, Seal Beach, California. lt comprises the following facilities: 

I. Bulkhl! ad fabrication building-provides (ur fabrication., processing, and testing of
LH

2 
cylinders, thrust st ructure assembly, and the common, LH

2
, and LOX bulkheads

2. Vertical assembly and hydrut�st facility-provides four vertical assembly stations for

welding, insulation, and sys tern installation and two hydrustatic l<.:sl stations for LOX and

LH2 tc1.nk hydrostatic lt:slinl,!, leak ch<:cking, cleaning, and installation of baffles and probcis

3. Pneumati<- test, paint, and packaµing (acility-provid<.:s for pneumatic L<'sting, limitcd
checkout, and pai.nting and packaging of the stage for shipment

4. Dual vertical ch1�c.:kuut facility-provides lwo vertical stations for mechanical and electrical

chcc1H"lUt and pneumatic testing of the st.igc

S. Structural static test tower-houses the static test stagt:, which is a structurally i.:omph:tc
stage that includes tanks, bulkheads, thrust structure, an<l aft interstage

6. \.\later condit1oni.ng pla11t-provides rlcmi11erali:!.(:d wal�'r, hc:alt:d dcter.!!.cnt solution., nnd
trichloroethylcnc; provides water for Ci:e fighting; and furnishes air at LOO-psi line
pressure
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!<ORTH AMERICAN AVIATION, I NC. � "''ACE•"" >NFonM,T>ON SYSTE.;s mv<SfuN 

VERTICAL ASSlMILY 
& HYDllOltsT 1-14-64 

$&It VICE IUILDING 10-1-63 

WAREHOUSE S-11-65 

SATURN 5-11 

SEAL BEACH FACILITY 

\ STIUCf\JUl STATIC 
TEST FIXTOlE 
7-14-64 

... \,�k�O ,A,.KA>�N 
S-16-64 

--··-=-
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NORTH AMERICAN AVIATION, INC 

I 
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... •. • .._.,✓-

SEAL BEACH SUMMARY 

The 60-foot extension to the bulkhead fabrication facility and the craneway at th1:.: west ,:nd of the 

facility have been completed. 

The contract for the subassembly building was awarded 3 March 1966 and construction starte:d 
7 March 1966. Sit<:: pn·paration and g radi.ng have begun. 

Modifications to Stations III and IV in the vertical assc:mbly building have been completed. 

Thf; chlal v<:rtical checkc,ut facility has ucen compktcd t:!Xcept for the following: 

• The fluid distribution system (SDD-198) ror Station VIII, both th<:: initial and follow-on
contracts, were• completed in January 1966. Additional requirements initiated by
MCR2163 arc planned. Bids arc ciut and bid awards and immcdiatt: construction are bt:!ing
expedited to support S-II-1 checkout.

• The caulc installation (SDD-197) and fluid distribution system (SDD-199) for Station IX arc
unclt�r construction anrl an.: expected tu be: finished by 27 May 196t>.

Stati.on VII modifi,ations ar<.; expl:ded to be curnplcted by 18 March 1966. 

The trailer complex, consisting of eight 12-unit complexes and four singJe units to accommodate 
800 occupants, is expected to be completed by 31 March 1966. Six units remain to be completed. 

The chart is updated to reflect Master Program Schcrluk Working Plan 66 B, with status as 
of 1 l March 1 96 6 . 

Saturn S-II activity locations throughout the United States are shown on the chart on the back of 
the Seal Beach summary chart. 
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!'i,ORTH AMERICAN AVIATION, INC 

SATURN S·II 

SEAL BEACH FACILITIES SUMMARY 

BULKHEAD FABRICATION 
60 FOOT EXTENSION EAST END
CRANE WAY ENCLOSURE WEST ENO

SUB-ASSEMBl Y BUILDING 

130 S 

coJr.L.L I I I I I I I ! -I I ·: 1
1 

i
1 
! :, \· I I CONSTRUCTION 1 • --• 1· 1 

VERTICAL ASSEMBLY & HYDRO TEST 

I : I I j 810 & AWARD 1 1 1 ,CONSTRUCTION I , , 
I / I DESIGN c ' < 1-23:67

I I I I I I ' I I I I I I 

DESIGN 

. BIO & AWARO-n �---+-� I 0-���
N 

: I I
I ISTATION Ill MODIFICATION 

STATION IV MODIFICATION 

DUAL VERTICAL CHECKOUT 
ST A TION VIII 

CONTROL CENTER
S00-196 CABLES 
S00-198 FLUID DISTRIBUTION 

STIFF LEG DERRICK 

STATION IX 
CONTROL CENTER 

S00-197 CABLES 

S00-199 FLUID DISTRIBUTION 

STIFF LEG DERRICK

I I BID & AWAR07 CONSTRUCll'ION7 I 
I I I I 

DESIGN 
I I I ' I I I I I i : I ; I
I I I I I 

CON�TRU,cr19N t.... I --1---➔
,
--- ---

:
,
• I I i i ' 

CONSTRUCTION ,. ' ! ' I I I : I ' I ' I i I 
I CONSTRUCTION ! ======= I • ' I : I I ' I c:1:rr: I C

;
ON

:T•�
CTl

�
N

,. : -r. r :_ . I ! : : i I 
CON �TR�CTl?N ---!

,

---�-------4♦ I : I 
CON�TRU

I

CTl?N i ' : I ! ; I I I I I 
l I I I BIO & AWARD I ! ,... CONS.TRUCTION iOE

1 

SIG
I

N 

I , 
. . , . : •·t·--r--q ! ' , 

BID & AWARD I r CONSTRUCTION , jDESIGN I .. �---L<;! i
! i CONSTRUCTION-,! I .

I
I 

I I i I I I I 
FAB & DELIVER ······••--- --- --- ---♦ I I ' 

I 
I ! 

I I I ! I I I I l I I 

I 

I 
J FIM·A'MIJIJ,AIS•O, N 1D J F MIA M J J AiS;O•N 0 

1965 1966 
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SATURN 5·11 ACTIVITY LOCATIONS 

f ,-.Al ASST 

& ('11(.COUI 

LOS ANGELES DIV 

l\tl4Ut Mlt t 

WhOtHG 

ROCl<ETDYNE DIV 

Mc GREGOR FAC 

- 'JB -

MTF 

AIL SYSTEMS TESTING 

FLIGHI AltTICU: 

ACCEPl ANCE T£S11NG 

tAUNCM 
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NO�TH AMERICAN AVIATION. INC ♦. ••-.:J'.\( 1: H nd l'-l'tf<.'.\1\Jft,....._ :--,.,�II ,1-f,J\1--.1,,, 

GFP/GFAE J-2 ENGINES 

l{1>ckt:tci}'n<:, as a prime Cl'>ntractor to NASA, supplied J-2 engines to S&ID as GFAE. The total 
r<-q111t·,:m(:nts arc:: rdlcct<;d in the GFP/GFAE document, SID61-368. 

Operational-simulator -type engines were provided for the Electromechanical Mockup, ground
t.-st-! ypc· engines for the Battleship, and flight-configuration-type engines for All-Systems test stage. 
Th(' fli�ht-wdght stages (S-Il-1 through S-11-10) require qualifit:d production engines. A spares 
proµ r.:im will prvvicle support at the t�st (acilities. 

The enµinc system consists of (ive J-2 engines that utilize liquid oxygen and liquid hydrogen (or 
p1·opdla11ts ::i.t a ratio of 5:1 by weight. Each engine: is rated at 200,000 pou:,ds oI vacuum thrust and 
c1pprcJ:nm,dd� l32,000 pounds of thrust at sea level. The four outboard engint:s are gimballcd for 
11,ru:;t v...:nor c:0ntrol, and the center e ngine i.s fixed. Fur static (iring operations, thrust ,·hamber 
diffus1!1·s .1nd sici1•-load arresting mc-chanisms (SLAM's) will be attached to f!ach engine lo reduce the 
st,-1rt .'i.nd cutoff transient loads. 

Ch1:t kuut o[ (:ac:h J-2 engine prior to installation in the stage, in cornplianc...: with NPC 200-2, 
wdl bt· 1...'-1ndul·terJ ll$ing primarily Rockt·tdync-built GSE (Govnrnmcnt ft1t·nis:1cd propcrt}') and S&ID
::.upµli .... d gaseous helium and eledric al power. 

Tu rl;it�, vngines for the £lectrornechanical Mockup havt! been used to c.alibrate and check 
applic.ablc: GSE, [1t-c-hcck each engine location, mock up lines and harnesses, and assure basic stage
•·n!!iti.; l c.•rnp...itil>ilicy. The first Battleship t!ngines jsix, including one spar�) have been u:;cd in initial 
l\attl,:sh1p iirinl.! ll�sts. Th� second Battlesuip set wa.s use:d to update this program to the flight 
confie.u.1·atic.>n, and the ·third set, if used, will replace the secon<l aJtcr expiration of thci:- useful life. 
Thv i11itial All-Srstems engines (five) have been delivered and installed and are currently undt:rgoing 
._·h1•:( ktH.lt prior to static firing. The spares program will support Battleship, AU-Systems, and 
pr'1riLH. Liun sta!,;(: operati0ns at �ach of the respective sites. 

T:11: f<,llmvinµ chart rdlt:t ts normal manufacturing cyclc:s for recc1v1ng inspection, bui.ldup, and 
111nn:un.il ch,�n<.c,ut. ThL·st: <.latt .:s are reflected in SID61-368, dated 2 August 1965 . 
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r--.o,qrH AMERiCAN AVIATION, INC. 

SATURN 5·11 
J·2 ENGINE SCHEDULE 

MANUFACTURING 

S-11-1 2 1 2 
S II 1 5 
S-11-J 1 2 
S-11-4 2 3 
s.11. s 1 2 2 
S-11-6 2 2 1 
S-11-7 1 3 1 
S-11 8 ' 1 2 2 

1 2: 2 
' S-11-9 

I I ' 
' 

S-11-10 I 3 I ; ' 

CUM SCHEDULE 2 3 5 10 11 13 15 17 20 21 23 25 11 29 31 34 36 38° 40 41 43 46 49 50· 
CUM ACTUAL 2 3 5 10 11 13 

' 

SYSTEM TEST ANO SPARES 
EMM 1 I 2 
BA TILE SHIP 1 1 2 2 11 
s 11,T 1 3 1 
S-1 SPARES 1 I 1 1 1 1 1 I I 
CUM SCHEDULE 2 3 5 6 9 10 11 12 14 15 16 11 18 20 21 22 23 24 25 26 27 28 
CUM ACTUAL 73 l 6 9 10 11 12 14 15 16 

TOTALS 
----

CUM SCHEDULE 1 3 5 6 9 10 13 15 19 24 25 21 29 2 33 3740 42 45 48 51 54 56 6ll 62 64 6169 71 74 77 78 
CUM ACIUAL 1 l 5 & g 10 !3 15 19 24 25 27 29 

: I 
JFMAMJJASOND J FMAMJ JIA'SIOINID JI F IMIAIMI JI J IAI S IOINlO JIF M!A!MI Ji J IAI S iOINi D JIFMIA•M J,JIA:SONID J F 'MA M J J A S ON D 

1963 1964 1965 1966 1967 1968 

S U l'HWII PEllfORIIAIIC! 
DAfA AS Of MARCIi 11 . 1966 
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