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PRECEDING PAGE BLANX NOT FILMED
AES FINAL REPORT

1.0 SCOPE

This final report is .a summary of achievements of the AES program and
inciudes conclusions and recommendations. A sizing program is defined in
this document. Figures 1 through 5 illustrate the AES suit with views of
the EX~1A suit.

© 70-6613
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AES Suit - Manned - Visor Raised

Figure 1.
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EX-1A Suit AES Suit

Figure 3. Front View - EX-1A and AES Suit
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Figure 2. AES Suit - Manned - Visor Lowered
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EX-1A Suit AES Suit

Figure 4. Side View - EX-1A and AES Suit
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EX-1A Suit AES Suit

Figure 5. Rear View - EX-1A and AES Suit
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2.0 PROGRAM MANAGEMENT AND CONTROL

2.1 PROGRAM MANAGEMENT

The AES program was organized in accordance with the program plan originally
submi tted as a portion of the proposal and subsequently updated/submitted as
document 69~5495, : . -

Figure 6 is the work breakdown structure established for the AES program
(Ref. Fig. 6 of 69-5495). The program controls were established Tn general
accordance with the WBS integrated into the AiResearch internal systems and

procedures.

The organization of the AES is shown in Figure 7 (Ref. Fig. 3 of 69-5495).
As can be seen, this progfam formed a portion of tﬂe Lupar Programs Office. The
program manager, Karl F. Jackson, had the overall responsibility for successful
compietion of the program. The directors of quality control, reliability, and
configuration management reported directly to him for this effort. In addition,
the chief engineer, managers of materiel and manufacturing, and program adminis-

trator reported to Mr. Jackson.

Parallel AES programs were awarded to bath Aikesearch and Liiwon Indusicies.
At program initiation, it was understood that one of these AES was NASA "baseline
%or Apollo 16 through 20. In 1ight of this climate, AiResearch chose to under-
take relatively major redesigns (shoulder breadth, stowability, etc.) to the
prototybe EX~1A version suit. This decision was made to ensure product superiori
which would lead to flight status.- In late October, AiResearch was advised that
NASA had decided to baseline the International Latex A7L suit {wi th possible
modi fications for increased mobility = A7LB ~ previously rejected AIL) per a
management directive. Apparently the Apollo 11 data and existence of a Rover
vehicle about Apocllo 17, couplied with the PLSS excess capacity, indicated that

metal.olic rate reductions for constant volume suits were of tittle importance.

In December, 1969 it became apparent that a contract overrun was developing.
The tooling and two major supplied items (ITMG, Helmet/LEVA) were chief contribus
(§107,000) to this situation. A detailed financial analysis in early January, 1¢
indicated an even greater contract overrun could be expected. By then, a costly
ring stress problem had also occurred. 1In negotiation with NASA on this subject,
elected to reduce the scope of the program to arrive at a $100,000 overrun rathe

than cover the entire projected $300,000 overrun. 1In this NASA scope reduction,
3

70-6613
Page 8



& obeyd
c199-0L

2.4N3oN43S UMOPYEaLg 340N

‘g .24nb14

Poc, No. 6%5495
4 Revislion
N Dote ~3 NHovember 1969
N Page 25 of 55
PREQUALIFLICATICN AP'VANCED EXTRAVEHICULAR
SPACE SUIT ASSEMBL* FROGRAM
1,0 2.0 3.0 4.0 5.0 6.0 7.0
;mmm SYSTEN SYSTEH DESIGH AND FaICATION Tesy gogug
0
2D CONTROL ENGINEERING EFFECT IVEHESS DEVELOPMENT ASSENOLE P
1.1 |~PROGRAM 2. | |- IRTERFACE, 4, |~ povANCED 5. | {- ADVANCED 6. 1§~ SPECIAL 7. 1-TEST
HANAGEMERT COURDIRATION 3.1 3.2 EXTRAVEHICULAR EXTRAVEHICULAR TEST SUPPORT
SPACE SUIT SPACE SUIT EQUIPHENT AT MSC
= PROGRAN QUALITY SYSTEM SYSTEM
ADHINISTRATION RELIABILITY ASSURANCE 6.2-PREQUAL IFICATSO0M 7, 2~ OPERATLONS
: 4.2}~ ApvancED 5, 2 |~ ADVANCED VERIFICATION ARD
L PROGRAM 2.2 J-DESIGH £ XTRAVENICULAR EXTRAVERICULAR TESTING HAINT ERANCE
CONTROLS SUPPORT SPACE SU1T SPACE SUIT SUPPORT
STURIES L-DESIGH SUPPORT {—PRODUCTIOH . SUTT SIZING - JOINT
—DATA AND CONTROL PRDGRAM 5—!NTEGMTED LYCLE 7.5k SPARES
DOCUSENTATION THERMAL TESTS PROVISIONING
- RELIABILITY -CONTAHERATION 4, 3 - INTEGRATED HETEOROLD
1.2% CONFIGURATION | ANALYSIS CONTROL THERHAL GARHERT ~GEHERAL
KARAGEHENT 2.3 B enitc HETEORGID INSFECTION T-4PTET
L-HAINTAINABILITY [~CONTROL OF GARHENT 5. 4-HELMET AND TESTING
L pLAN VENDORS . EQUIPHMENMT )
&b LeRELHET 5.51=LUNAR UHMANNED
L~ SAFETY L DOCUHENTATT IN E’I”MVE"“UU‘" 7.5 DOCUNENTATION
. DESIGH 4.51—LUHAR 508 FANNED
CEL PART I SUPPORT EXTRAVEHICULAR ASSEMBLY
. -—TROUBLE Késs.gn . L rhsx
NEPORTING AKD HOLY 5.6 p=SUIT ACCEPTANCE
LcEX PART 11 ~HUHAN FAILURE AHALYSIS ELECTRICAL TESTS
FACTOR 440 pSUIT HARHESS
PLANS AMD ELECTRICAL
TESTS —DOCUHENTAT 108 MARRESS 5 7l-BIONARNESS
~DOCUKENTATION 4,7 [-BIOHARNESS ASSCHOLY
ASSENDLY s.eb-tiquid
COOLED
A.8bLxquip GARMENT
COOLED
GARHENT §~50158 ~A

Figure 6. Vork Breakdown Structure



‘L aJnng.

SPACE AHD APPLIED SYSTEMS

R. A. Fischer

LUMAR PROGRAMS

K. F. Jackson

PROGRAM ADHINISTRATOR

&. Payre

PROGRAM CHIEF ENGINEERS

H. Hicolello

T. lies

uojaezjuebiap sweibouad seun

R. Jones R. §. Jennings
R. 5. Johnsoa Ao Snow - W. Elkins
J. L. Lrangie W. freose "
O APOLLO
& Work Authorizations € 0PLSS COMSULTANTS
D@ General Administration ¢ AES v d et SuUsport
© Contracts Administration . s ] ’mgc Hliiz ppo
@ Financial Rcports .
& Budgets Materials and Process
_© Negotiations G. F, Tanza
f 1 ] A
RELTABILETY QUALITY CONTROL EHGINEER IHG COORD, MATERIEL RANUFACTURING
E. Gropne, E. L. Powel] B. M. Jackson W. McGeehon
W. Howail F. ttani G. Paden H. Hicoleilo :
L. Benson J. Brooks ' A. Hanney
G. Hillar R. Alesna
G Analysis/Predictions "o Inspection O Schedules O Scheduling Q ﬂ.:mufac'turlng
@D FHEA © Q. C. Plans/Reports & Resources © Véndor Liason @ Tooling
@ Trouble Repores © Vandor Surveillance @ Loordination @ ShipfReceiving @ Assesbly
. . .
L I I I i '
ENGIHEERING SERVICES PRODUCY SUPPORY DESGH TEST ENSTALERIRG SPECTALISTS
R. Bowidy . M. Gee Jo Dahl K. Trestor
d: fajozzo “ R. Johason V. Duan R. Wrlght
J. Anazeen” E. Coanelt Re Walther 0. Friedaen R. Engdall
" 6. Basore R. Heill 0. Foerstemann R. Cupuis K. tkeda  W. Forgette
B. Drust L. Sheaks R. T. Hood P. Lecko
Jo Metza - ‘ CP Pet:rson
E. Bultis » Righter
T T tant, " - e Devalopment @ System Development
gg:nf'ng?fém Hanig nt 2658 ° "’YStcm. @ System Performance & Fluld Cantrols
aceabiiity @ Field Support G Packaging & Eaylronmental © Electromechanical
& Docunzntation @ Handbooks /Manuals @ Components o OVI/ATP @ Electronics
@ Safery o SCD o Qual Tast @ Anolyars
- — e = - e ¢ Computer Prograns
@ Mockups © Heat Transfer
® Human Factors
Figure 3. Lunar Programs (rganization

abed

10
0L6l Adlenuep gy

99

a3e(
uoys1AaY

‘o) *204

Gev5~69



certain requirements {e.g. product support and suit sizing) were entirely elimi-
nated from the program; the number of deliverable suits was reduced from 2 to 1;
the test phase was reduced to life cycle testing of a representative nature; and

documentation submittais on a one-time only basis were required.

" A second ring failure-(after the suit was assembled) at proof pressure caused
further schedule delays and cost increases. This ring'was subsequently redesigned
and the suit accepted by NASA in April, 1970 despite an out-of=-spec leakage
condition.- Tests at AjResearch indicated the pressurized mobility was excellent, the
unit stowed in a minimum volume, and generally its overall performance was accep-

table.

The development nature of the AES program can be recognized in retrospect
at this time. The modular sizing, repair, and repfacement program leading to
suit reusability has not been completed but could ultimately lead to an inter=-
esting cost~effectiveness study for the future. *The advancements in manufacturing
techniques using break-out plaster mandrels and the single wall laminate con-
struction advantages lead to a reliability improvement. Finally, the technical
characteristics of passive stability joint maintenance, mobility, comfort, mini-
mum fime self~donning/doffina, and unprogrammed motions provide additional

concept proof.
2.2 CONFIGURATION MANAGEMENT

The Configuration Management office prepared and submitted a Configuration
Management Plan, Document No. 69-5507. Comments were received from NASA and were
incorporated into the plan. The following subparagraphs define the-other réquire—

ments and achievements of the Configuration Management office.

2.2.1 Documentation

A lTist of all Type 1 and Type 1I decuments prepared for the AES program
is shown on the Documentation List which forms Appendix A. Part I and TI of the
MEI/EEI Specifications, the End Item Test and Inspection Procedures (PDA's), and
the Cleaning Preservation, Packaging, Handling, Sforage and Shipping Procedure
were reviewed during the Prequalification Article Review (PQAR). A mutually

agreeable list of comments form part of the PQAR minutes.

2.2.2 Specifications

A list of ail AiResearch Specifications which have been released for use on
the AES hardware is conta-ined in Appendix B.
3

’
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2.2.3 Drawings

A numeric list of the current drawings which defines the released engi-
neering for fabrication of the Torso Limb Assembly (TLA), Helmet, and Lunar

Extravehicular Visor Assembly (LEVA) is shown in Appendix C.
2.2.4 Parts List

Complete indentured parts lists for the TLA, Helmet, and LEVA were pre-
pared. These lists served as the basis for the "As Designed” list prepared
by Configuration Management and the "As Built" list prepared by Quality
" Assurance. The complete "As Designed" and "As Built" lists are found in the
Acceptance Data Packages of the above listed three end items. The lists for
the LEVA are contained in Appendix D and E respectively to illustrate the

format used.

70-6613
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3.0 SYSTEM ENGINEERING

The following subparagraphs define the system engineering accomplishments.

3.1 STRESS ANALYSIS

~

The stress analysis was an important function in the design of the AES.
Appendix F demonstrates the initial stress calculations. Appendix-G demon-

strates the stress calculations following failure of a ring.

3.2 MATERIAL SELECTION

Material selection was based on information gathered from the following
sources: (1) NASA Document MSC~NA-D-68-1, Revision D, "Nonmetallic Materials
Design Guidelines and Test Handbook; (2} Garrett/AiResearch Materials and
Process Engineering Groﬁp; (3) prior experience; (4) Technical information
bulletins; (5) special tests; (6) analytical studies; and (7) various other
sources. It must be noted that the materials used for the Liquid Cooled Garment
(LCG), Suit Electrical Harness, Biomed Harness, and Integral Thermal Meteoroid
Garment (ITMG), are the same materials used in existing Apollo flight hardware
and therefore only verification of exact duplication was made. Table 1 lists the

To monlenbly o tho Tavan Limh figegmbhlyv (TIAY  +he | nnar Exiravehicular
Tl el e — I . - e v ‘._..-f; Y _— - - -

[ r
R e O R R I o

Visor Assembly (LEVA), and the Helmet.

3.3 CONTRACTOR FURNISHED EQUIPMENT (CFE)

The items listed on Table 2, because of their prior use on the Apollo
program, were contractor furnished. In some cases, such as in the gas connectors
slight modifications were made to the gas plenums to be compatible with the TLA

upper torso and vent system. Interface with life support systems was unaffected.

3.4 SYSTEMS INTERFACE

The Portable Life Support System (PLSS) “nterface is accomplished by use of
a specially constructed harness made of nylon webbing attaching to the Torso Limb
Assembly (TLA) at the body closure ring and at the neck area of the upper torso.
The attachment brackets are permanently affixed at these points. The harness is

fully adjustable and would be stowed with the TLA.

70~-6613
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TABLE 1

LIST OF MATERIAL

SPECIFICATION

HMATERIAL USE
1. Electroformed shapes, EMS 258 Waist rings, hip rings, body
nickel closures A
2. Molded teflon stress EMS 372 Coating used on all convolut
relieved Hi density restraint and compression ri
stock )
3. Polytetrafluorethylene EMS 395 C1. B. LEVA visor and ITMG visor
felt (Armalon)
4, Soft, resilient silicéne EMS 93002 Body closure seal and neck s
elastomer (Silastic 35)
5. Polytetrafluorethylene EMS 93021 Coating used for all bearing
impregnated aluminum ) races
(hard anodize)
6. Suit material. Neoprene EMS 93022 Fabric used for pressure gar
coated Nomex layup
7. Suit material, Neoprene EMS 93024 Fabri¢ used for the primary
coated nylon ripstop laminant in the convolute ar
of the pressure garment and
system
8. Polycarbonate, clear, EMS 93025 LEVA visor assembly
fire resistant
9. Silicone fluid EMS 93026 Primary lubricant for all
(SF-1148) bearings
10. ;blyestef impregnated EMS 93029 Helmet vent duct, knee and ¢
glass cloth laminate stiffening vent system trans
ducts, boot inner liner, LEV
shield
it. Silicone sheet (Silastic EMS 930356 Medical injection patch

4£40) self-sealing

70-6613
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TABLE 1 {Cont)

Primer, Locquic "N"

MATERIAL SPECIFICATION USE
12. Insulation, molded EMS 93038 Boot insulation
fiberglass, phenolic
resin bonded
13. Stainless steel cable, EMS 97293 Convolute restraint system
teflon coated
14. Adhesive, 140 RTV - ECS 105-021-9001 Bonding agent for medical pat
silastic
15. Adhesive, CN125W ECS 105-078-9001 Coating for Nomex and ripstof
Neoprene fabric
16. Adhesive, and activator ECS 117-014-9001 Visor bonding-~vent duct to w:
Epon 828 ring bond
17. Adhesive, and activator ECS 117-047-9001 Bonding agent for fabric to
8615 Urelane, Urethane metal and fabric to fabric
18. Adhesive, and activator ECS 117-048-3001 Fabric to fabric bonding age
N136 Neoprene ‘
19. Compound, Loctite, ECS 219-003-9001 Bonding of screws and bearin
Grade "C" ball keepers
20. Compound, RTV §5370 ECS 219=157-9001 Boot inner comfortliner
foam and catalyst
21. Compound, RTV 630 ECS 2]19-214-9001 Boot outer sole
22. Grease, Krytox 240AC ECS 369-042-9002 Lubricant for waist and neck
seals
23. Ink, stamp pad, white ECS 429=501~9804 Marking of fabric parts
and black
24. Primer, Chemloc 218 ECS 588-001-2001 Metal primer for use with
Uralane 8615
25. ECS 588-005-9001 Primer for use with Loctite

compound

70-6613
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HATERIAL

TABLE 1 {(Cont)

SPECTIFICATION

USE

26.

27.

28.

29.

30.

1.

32

Sbs

33.

36.

Primer, Chemloc 205

Sealant, Silastic
732 RTV clear

Tape, closure, nylon,

hook sectioh

Tape, closure, nylon

Toop section

Primer, A 4094

Compound, 93-072

Cord, dacron, poly-

ester

Mahhinn nylon
Tape, nylon, loop
Cord, lacing, nylon

Pad, comfort, Ensolite,
Type AL

ECS 588-027-9001

" ECS 687~025-9001

S 9388

S 9389

ECS 588-007-9001

ECS 219-236-9001

MIL-C=-43256A

MT1-T-R03R

Type IV

MIL-T=-26089

MIL-C-5040

Type 1A

MIL-P-24333

Primer for use with N136

adhes ive

Bonding agent for Silastic 3

torso and neck seals

Affix comfort pads inside su

Affix comfort pads inside su

Used for priming boot sleeve

(fabric) prior to bonding

Used for bonding boot inner

comfort liner to boot sleeve

Used as convolute restraint

Joipt attachment {slkirt tn

convolute restraint)

Attachment for arm/leg sizin

tacing

Sizing of arm and legy assemb

Comfort pad inside suit

70-6613
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TABLE 2

CONTRACTOR FURNISHED ITEMS

ITEM PART NAME MFG PART NO PROCUREMENT NO VENDOR
1 LCG Connector 9203 SCD958606-02 Adrlock
2 | PGA Recepticle Assembly 9202 5CD958606-01 Airlock
3 | LCG Plug ' 2407 5CD958606-03 Airlock
4 [ LCG Flange 2553 S£D958606-04 Airlock
5 | Electrical Connector - 61 pin Part of Item 27
6 | Housing A9046 Supplied with Item 27 | Airlock
7 | Screw on Housing 9125 Supplied with Item 27 | Airlock
8 I Right Wrist Disconnect 931401 5CD958519-02 Airlock
9 |Right VYent Channel 1608R SCD958519-04 Airlock
10 | Left Wrist Disconnect 9315-01 5CD958519-01 Airlock.
11 Left Vent Channel 16088 SCD958519-03 Airlock
12 | Pressure Rellef VYalve 9334 SCD958526=-01 Airlock
13 | Pressure Relief Clamping Band{2371 SCD958526-03 Airlock
14 | Pressure Relief Mounting Ring|2372 SCD958526-02 Airlock
15 | Pressure Relief "0" Ring 6061-1 5CD958596~-05 | Airlock
16 | Pressure Relief Flug 2370 SCD958546-04 Airlock
17 }{Inlet, Lower Gas Connector 9321-01 SCD958605 Airlock
18 {Inlet, Upper Gas Connector 9521-02 SCD958604 Airlock
19 | Exhaust, Lower Gas Connector |9324-01 SCD958602 Airtock "
20 Exhaust, Upper Gas Connector |9324~02Z SCD958603 Airlock
2] Feed and Water Port 9401-01 SCD958609 Airlock
22 | Feed Port Cover 9184 SCDh938610 Airlock
23 | UCTA Leg Mounted Disconnect [Z-1202-F3 Part of Item 25 Seaton Wilsor
24 | UCTA Disconnect Press. Cap Z-1229-3 Part of Item 25 Seaton Wilsor
25 | UCTA DPisconnect Assembly Z-1201-3 “SCD958587 Seaton Wilsor
26 | Bio-Harness 770A100-4D | SCD958019 Cicoil
.27 | Suit Electrical Harness 769A100-4E | SCD958021 Cicoil
28 | Inner Electrical Flange 958542 " | same AiResearch
29 | Outer Electrical Flange 958543 Same AiResearch
30 | Liquid Cooling Garment BW~1029-001 | CEI958573A B. Welson
31 [ ITMG ' BW-1092-001 {CEI958568A B. Welson
32 [Pressure Gage (6 psid) D572-C-100 |$€D958522 Dyna Magnetic
33 {Ring, Back 958524 Same AiResearch
34, |Mount, Gage “|958523 Same AiResearch
35 | Nut, Mounting 958525 Same AiResearch

-70-6613
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The Remote Control Unit (RCU)} interface is provided by a permanently
attached pouch located on the Integral Thermal Meteoroid Garment (ITMG) bib.
' Two inside straps pickup the PLSS bracket on the TLA and support the load of
the RCU. The RCU can be removed from this pouch by opening the loop tape

closure.

Lunar moduie restraint is provided by two Velcro patches attached to each
boot. Both the patch on the heel and the sole are attached to the boot using
Dot fasteners. These restraints are easily removable and will normally be

stowed with the TLA.

One of the command module interfaces with the TLA is accomplished by a
locking device located in the heel of the boot which mates with the foot res-
traint assembly of the couch. This locking device is a fiberglass laminated
form which is molded in place during boot fabrication and provides a rigid
controlled dimension at each heel. The heel is inserted in the restraint clip

in a rolling motion and is thus held in place until that motion is reversed.

Gas connectors of the TLA are the same as presently used on existing
Apollo flight suits and will mate with the command module and lupar module

environmental control systems and the PLSS. No special adapters are required.

Electrical connections on the TLA and subsequently to the communications
carrier and bio-medical instrumentation are compatible with existing Apollo
interface requirements for command module, lunar module and PLSS operation.

Ne special adapters are required.

The Integral Thermal Meteoroid Garment (ITMG) is attached to the TLA
using Velcro fasteners, loop tape and lacing cord. Anti~rub pads are provided
to minimize abrasion from the PLSS. The ITMG bib ailows for gas, cooling,
and electrical connection to the TLA from the PLSS without sacrificing thermal

protection.

Interface for liquid cooling is provided by dse of an Apollo tyée Tiquid
cooling receptacle mounted on the TLA. Cooling fluid is passed through this
receptacle to the Liquid Cooled Garment (LCG) from the PLSS. Connections
are compatible with present Apolle flight hardware and adapters are not

necessary.

70-6613
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3.5 WEIGHT CONTROL AND MONITORING

A system of weight control and monitoring was established with monthly

reporting a part of the progress report.

MWeight goals were established early in the program and for the most part
were tracked without too much difficulty. The ITMG, the LCG, the Bio-medical
Harness and the Electrical Harness all were within target weights and in most

cases were below.

-

The Helmet weight was very close to the calculated weight but slight
variations in forming (free blown) resulted in approximately a 5 percent weight

incresase over the target.

 The LEVA, because of.redesign in the latching mechanism and material

selection for the outer shield, was 1.26 1bs heavier than the calculated weight.

The TLA was by far the greatest reason for being overweight from a system
standpoint. The maximum allowable weight of the TLA was 35.70 lbs with the
addition.of one extra LCG connector. The actual weight was 46.13 1bs, an
increase of 10.43 1bs over the allowable. The boots, electroformed rings, and
por tions of the vent system represent the majority of the excess in this case.
Optimization of design and fabrication techniques could reduce this figure

significantly on future programs.-

Table 3 is a tabulated breakdown of the target and actual weights for the =

seven CEI's (contract end items) and their associated equipment.

3.6 SIZING

- An jmportant portion of the analysis phase of the program was the develop-~
ment of a modular sizing system. The basic attempt of this system was to use
interchangeable hardware; that is, bearings, gonnectors, chemcast or electroform
rings and common interfaces between all suit modules. The sizing system fis
baseg upon an analysis of an Apollo astronaut population. Anthropometrics
yvielded a system in which three upper torso widthé, three lower torso lengths,
two arm tengths, two leg tengths and three boot sizes, would be provided.
In addition to the boot sizes, custom-fabricated inner comfort liners would
be made for each individual astronaut. Based on the modular system and
the fact that any module of any suit system would be capable of three lunar
missions, an analysis of suit requirements for Apél]o flights 7 through

14 was made. In one case;,it was assumed that no suit which had been on
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TABLE 3

WEIGHTS

Target Actual
TLA- #35.70 1bs 46.13 1bs
LEVA 3,57 4,83
ITHG 18.00 16.507
Electrical Harness 451 .405
Bio-Med Harness 210 .198
Helmet 2.120 2.250
LCG 4.40 #3,423
Gloves . 2.400 2.380
Communication-Carrier 1.600 1.710
UCTA .520 450

Fecal Containment System .340 320

3 Incliudes one extra LLCG connector

W Dry weight
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the lunar surface would be used again for flight and in this case, the equiva-
lent of 43 suits would be required for flights 7 through l4. In the second
apalysis, it was assumed that suits could be reused for Jupar flight but

limited to three lunar landingé which is the performance requirement of the
C-1=A suit as established by CEI specification. In this case, the total number
of suits and spares required was approximately 32. Further, a statistical
analysis looked at minimum and maximum number of suits which would be required
and it yielded a range from 24 to 48, Refer to Appeﬁdix H for the sizing system

concept.
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4,0 SYSTEM EFFECTIVENESS

4.1 RELIABILITY

4.1.1 Program Planning and Conirol

. The Reliability Program Plan Report No. 69-5449 was completed and submitted
to NASA/MSC via letter No. ARSJ:9312:0919, dated 19 Sebtember_l969. NASA
comments and corrections to the plan (]ettér No. EC62-69-0118, dated 3 October
1969) were subsequently incorporatedin the plan and tentative approval {except
for the Operational Log Section as explained beiow) was obtained during’

Baseline Review.

Reliability program reviews were conducted with NASA/MSC at the Guideline
and Baseline .Review meetings and documented In the minutes and action items.
Reliability requirements for subcontractors were established in AiResearch
Report No. 69-5635 and summarized for NASA in the progress report for October
1969.

4,1.2 Design Specifications

Part 1 and Part II MEI/CEI Specifications were reviewed by Reliability.

4.1.3 Failure Modes, Effects and Criticality Analyses

A preliminary FMEA was compieted and submitted to NASA for comments.
Those comments were received via letter No. EC62-70-0321 and attached to the
final FMEA report.

4.1.4 Desian Reviews

The Design Review Program Report No. 69-5556 was submitted to and approved
by NASA. Supporting checklists were issued in Report No. 69-5555 entitied "AES

Design Checklists.” Design reviews were initéated and attended by reliability.

4.1.5 Failure Reperting and Correction

In~house trouble reports initiated during thé program are on file at
AiResearch. FIAR No. C-AR-0001 was written during initial acceptance test of the
AES and was completed and subsequently approved by NASA on 28 April 1970.
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4.1.6 Materials Program

The nonmetallics matertals 1ist (Approved Materials List, Report No.
69-5881) was prepared in close coordination with NASA personnel and submitted
via Jetter No. ARSJ:0003:0106 dated 6 January 1970, A sample of suit material
was prepared and submitted to NASA the week of 19 Decenber 1969 in accordance
with NASA letter No. EC62-~69-0234, for preTiminarg outgassing tests; these tests

were completed successfully.

4.1,7 Operational Logs

Formats for the operational logs were developed to satisfy the new require-
mehts contained in NASA letter No. EC62-69-0082 dated 16 September 1969. It
was hecessary to carefu]l§ develop these logs to ensure that all modes of usage
could be covered while providing for the accumulation of all mandatory cyclic and
time oriented data. For this reason the lag forﬁats were not fTinalized until
late in the program. However, the logs were suécessful1y implemented for the
AES as confirmed at PQAR the week of 18 May 1970, ~ .

4.2 QUALITY ASSURANCE

Summarized below are the different types of documentation and program effort
areas of the AES Quality Program. Comments one through five represent docu-

mentation generated by or under the responsibility of program quality.
. Seven monthly quality status reports
2.  AES Quality Program PFlan, 69-5397

3. Cleaning, Preservaticon, Packaging, Handliing, Storage, and Shipping
Procedure, 70-6003

4, Seven end item test and inspecticn erocedures

- a.  Helmet, AT958007-01
b. LEVA, AT958009-0]
c. LCG, AT948017~C1
d. TLA, AT958013-01
e. Suit Elec. Harness, AT958021-01
Bio-Harness, AT958019-01
g. ITMG, AT958015-0]
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3. Two hundred-twenty six in-process test and inspection procedures

covering all aspects of fahbrication and testing of the program.

Program quality reviewed and gave final approval to all production drawings,
which totaled one hundred and eighty-three; reviewed and approved all manufac-
turing process documents, which totaled two hundred and twenty-six; and inspected

fifty-two tools with a 92.3% acceptance rating.

In fabrication and test inspection we had a total of 1024 inspection points
with an overall acceptance rating of 94.5%. However, it should be noted that
some of these rejections were major and had serious impact on the AES Program,
f.e., waist ring failure (see 958013-0]1 data package) stopped the program

progress for more than five weeks.

In procurement inspection 293 units were inspected with an overail accep~
tance rating of 98.73%. Quality control and DCASO approved 321 purchase orders .

with an 100% acceptance and approval.

The material review board for the AES Program was presented to NASA-MSC
and approved in the month of December 1969.

A1l AES subcontractors were surveyed by AiResearch and found to be

acceptable to produce space flight type hardware.

L] -
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5.0 DESIGN AND DEVELOPMENT

5.1 ADVANCED EXTRAVEHICULAR SPACE SUIT SYSTEM

The entire AES system consisted of seven Contract End Items (CEI's) and
three items which were Government Furnished Equipment (GFE). The CEI's
consisted of the Torso Limb Assembly (TLA), the Integral Thermal Meteoroid Gar-
ment {(ITMG), the Lunar Extravehicular Visor Assembly (LEVA), the Suit Electrical
Harness, the Bioharness Assembly, and the Liquid Cooled Garment (LCG). The
three GFE items consisted of the Extravehicular Pressure Gloves, the Communi-
cations Carrier and the Waste Management System. The Waste Management System
consists of the Urine Containment Device (UCD) and the Fecal Containment
System (FCS).

5.2 TORSO LIMB ASSEMBLY (TLA)

Although the TLA is based on the XA suit configuration, a number of major
changes were made in the design. See Figure 3, 4 and 5 for comparison. These
design changes were made to achieve the design goal of the suit, that is, to
assure flight compatibility of the system on the lunar surface, in the lunar
moduie, and in the command muauie . This meant cnac the TLA would have to stow
within the volumes available under the couch in the command module aﬁd in the
existing A7L bags in the Lunar modute. "The X1A was virtuaily unstowable under
these conditions because of the techniques used in achieving proper convolute
spacing and in the -techniques used in the arms and iegs for picking up cable
Toads from the convoluted portions of these sections. The TLA uses a completely
collapsible joint Syétem and a newly developed five~bearing shoulder joint.

The new joint reduced the overall shoulder width of the suit from 26-1/2 inches
to approximately 23 inches. In addition, the new shoulder joint is completely
stowable and the entire suit, with ITMG, willestow in a volume of 14-3/4 inches
high by 28 inches long by 26 inches wide. See Figures 8 and 9 for a pictorial
representati on. These dimensions are compatible with the stowage volumes avail-
able for the suit. The suit is designed to meet the medium-long size of the

Air Force sizing system and, in addition, verﬁ}er stzing is provided at all

extremi ty segments.
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Figure 11. AES Suit MobiTity
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Figure 13. AES Suit Mobility
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Figure 14. AES Suit Mobility

70-6613
Page 33



Figure 15. AES Suit Mobility
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Figure 16. Typical Cycling Setup
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range as compared to 48° range in the X1A. A major problem area existed due to
the failures in test of the electroformed rings which form a part of the waist
joint and torso closure. These failures, in part, accounted for schedule
slippages and cost overruns in the program. New concepts were being utilized
in the design and fabrication of these rings and it must be so stated that

the failures were due to design detail rather than to material or fabrication

techniques and manufacturing processes.

5.2.4 Hip Joint

The hip jeoint consists of two opposed bearings and an interposed wedge and
convoluted section. Again, the hip joint utilizes a coilapsible convoluted

system so that minimum storage volume can be used.
5.2.5 Knee Joint

The knee joint consists of a stowable single axis convoluted section of
eliptical cross-section. Both the knee and elbow use a secondary sleesve to
pick up single-point loads from the cable and distribute the Joad circumferen-
tially into the primary pressure barrier of the suit. This system eliminates
the hiyh unic ioading of the pressure barrier and reduces the distortion of the

conveluted section itself.
5.2.6 Ankle Joint .

The ankle joint consists of two single axis joint sets so configured that

their planes of flexure are 0% apart.

5.2.7 VYent System

The vent system of the TLA utilizes a unigue race track section wire rein~
forced tubing. This system produces considerably less impedance to gas flow
then the conventional mu]tip]e‘coi] spring re;ﬁforcement tubing. Measured
flow delta P at 3.7 psig and 7 acfm was only 1.3 inches of water. The vent
system is similar to that used in the Apollo suit in that positive inlet flow
is directed to the Helmet and, in the IVA mode, to the waist while return flow
occurs from the extremeties. Automatic interconnect between the upper and
lower torso vent lines is accomplished during the torso closing. HNot only is the
vent system far more efficlent than the conventional systems but it weighs

approximately 30 to 40 percent less than a comparable system.
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5.2.8 Boots

A multiple laminated EVA boot is integral with the TLA. The boot consists
of an outer Silastic 630 sole laminated to a molded glass felt intersole which
in turn is bonded to a contoured fiberglas innersole. This multiple laminate
thermal sole is then bonded directly to the pressure barrier. The boot is
contoured so that normal walking and balance can be maintained while pressurized.
A unique custom molded silastic foam comfort ‘liner is provided. These comfort
liners are made from master molds taken directly from the subjectts feet. . They
provide maximum contact area for load distribution on both the lower and upper
portiéns of the foot. The foot~toe angle is set at approximately 20? and this
is ié compliance with the contour of the boot itself. The vent lines are‘bonded

directly into the foamed comfort liner.

5.2.9 Torso and Helmet Closures

The torso closure and helmet closure utilize a safety-latched clamping
band technique. To open, the pins in the clamping band are driven up ramps to
a larger clearance diameter. The safety latching mechanism consists of a safety
lock button which must be depressed before the latch can be rotated 90° which
then unlocks the clamp bond. Translation of approximately 3/4 of an inch then
moves the clamp band to the clearance diameter allowing the sepagation of the
upper torso or helmet. The bands are so designed that a pneumatic lock occurs
whenever the suit is pressurized. If misalignment occurs during closure, the
safety latch cannot be rotated into a Tocked position which is a positive
indication of a safely made closure. The locked iatching system provides a
three-movement requirement for opening; that is, (1) the safety button is

depressed; {2) the latch is rotated; and (3) the band is translated.

-

5.2.10 Comfort Liners

Individual quitted dacron and nylon comfort pads are provided at each
knee, at each elbow, at the front and back of the waist joint, across the
shoulders, and at the front area of the torso. These pads are easily removable
and can be used at the option of the wearer of the suit. A padded segment
similar to a bicycle seat is provided for the lower torso. This provides a

means of maintaining a proper eye reference point when the subject is seated.
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5.2.11 Mission Interfaces

The TLA provides interfacing with system requirements in that it has a
cable loop available for the Lunar Module restraint system. The boots are
so designed that they will interlock with the Command Module couch. The UCTA
transfer valve is incorporated into the right leg as is an injection patch,
PLSS attachment brackets are provided at the torso closure and just below the

helmet latching mechanism. A feed port is provided at the helmet area.

5.2.12 Problem Areas

As a result of redesign of the waist ring joints, considerable additional
weight was added to the TLA and this along with the unexpectedly high weight

of the EVA boots resulted in an overall overweight condition of 9.29 pounds.

The distortion of the number one bearing in the suit led to excessive leak
rates so that at 3.7 psig the leakage rate was slightly over one liter per
minute. Modifications of the mounting technique of this bearing would elimi=

nate this problem and would also reduce the torques.

Obviousiy, a follow-on develiopment program for the boot, ring and
bearing mounting would be in order. In spite of the problem area mentiocned,
the production of a markedly improved system compatible EVA suit in a period
of ten months indicates the basic engineering soundness of the approaches taken

in the TLA development.
5,3 INTEGRAL THERMAL METEOROID GARMENT (ITMG)
5.%3.1 ITHG

The ITMG was fabricated for AiResearch by B. Welson and Company. The
ITMG design is based on the design of a similar garment for the X1A, The basic
fayup is similar to that used in the Apollo suit program in that it is a
mul ti~Tayer system using Super-Beta cloth, aluminized Kapton and Beta cloth
marquiesette, aluminized mylar and dacron scrim and coated ripstop interliners.
Additional overcovers of teflon cloth is used wherever rubbing would occur
between the multiple segments of the ITM6. The segments which form the compiete
ITMG comprise the LEVA cover, upper torso, lower torso, left and right upper
arms, left and right lower arms, left and right hips, left and right legs, left
and right boots and the bib.
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5.3.2 LEVA Segment

The ITMG for the LEVA covers the rear quadrant of the hemisphere of the
helmet or LEVA segments. It contains a unique overvisor thermal segment which
can be raised or lowered by the astronaut as required. This, in combination
with other LEVA segments, provides a variéble field of vision from a full

spherical quadrant to something less than 1/16 of a spherical section.

5.3.3 \Upper Torso Segment

The upper torso segment is a shirt-like covering which overlaps the
shoulder portion of the upper arm segmenits so that the shoulder portion is
tucked beneath the upper torso segment. The interiiner at the overlap of
the shoulder is a tayer of teflon fabric. The upper torso segment contains a
flap for access to the feed port and a flap for access to the helmet latching
device. Four large flap segments completely cover the torso closure after clo-
closure is made. These lower flaps are designed so that they can be velcroed
to the upper sﬁirt section to aid in donning the suit. The upper torso segment
is loop=tape laced in the vicinity of the upper torso of the TLA and in the

vicinity of Lpe neck ciosure.

5.3.4 Lower Tarso Segment

-

The lower torso segment covers the area from the torso closure to the

crotch of the suit. This includes the duai axis waist joint and lower section

of the lower torso. Sufficient fabric is gathered and maintained in the gathered
position with elastic strapping to allow complete unencumbered range of the

waist joint. The lower torso segment overlaps the hip joint segments and, in

the area of the overlap, an interlining of teflon fabric is provided. The lower
torso segment is loop-tape laced to the corresponding portion of the TLA at

the upper and lower rings of the waist joint.

5.3.5 Left and Right Uoper Arm Segmnents

The upper arm segments cover the shoulder joint areas immediately adjacent
to the upper torso down to an area just above the elbow joint. The upper arm
sleeve is loop-tape lacad to the first wedge section of the shoulder joint
immediately adjacent to the upper torso and‘under]aps the corresponding section

of the upper torso segment. In the area of the underlap, an overcover of
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teflon cloth is provided. The corresponding portion of the upper torso segment
has an interliner of teflon so that teflon on teflon rubbing occurs when the
shoulder is moved. Similarly, the overlapping section of the upper arm segment

has an interliner of teflon cloth where it overlaps the lower arm segment.

5.3.6 Left and Right Lowar Arm Segments

The tower arm segments are velcroed to the corresponding parts of the TLA
and can easily be moved to provide access to the sizing adjustment areas of the
upper and lower arms. The ieft lower arm ségment contains a flap which covers

the pressure gage and is secured by use of a glass velcro attachment.

5.3.7 Left and Right Hip Segments

The hip segments are secured to the TLA hip joints by use of velcro.
The hip segments underlap the crotch area of the lower torso segment and overlap
" the leg segments. Because of the close proximity of both hips in the crotch
area, almost the entire outer surface of the hip joint segments are teflon

covered,

5.3.8 Left and Right Lea Seaments

T

The right leg segment contains two flaps sc that the UCTA valve and the
injection patch can be reached. Both legs are velcroed to the corresponding
upper and lower Teg sections and can easily be moved to provide access to the
sizing adjustment areas of the legs. The right leg segment contains a flap
for access to the pressure relief valve. The leg segments overlap the boots
just above the ankle area and in the overlap areas, teflon cloth is fixed to

both surfaces.

5.3.9 Left and Right Boot Seqments

3

Each boot segment is laced through a series of grommets to the EVA sole
on the boot. It is tucked under a flap provided in the outer sole of the EVA
boot. Sufficient material is present to allow compliete motion of the two-axis

ankle joint and the entire boot is covered with an outer cover of teflon cloth.

5.3.10 Bib Segment

+ The bib segment is an overcover for the upper torso segment and is donned

after hookup to all PLSS connections. The bib segment is velcroed and snapped
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to the upper torso. The bib segment also contains a thermal Tayup envelope
which the remote control unit for the PLSS fits into. This unit is loop-tape
laced to the bib segment. Immediately beneath the mounting of the RCU to the
bib segment are two strap and clip assemblies which attach the bib segment to
the PLSS'bracket of the upper torso. This offloads any of the weight from the

RCU directly to the suit and minimizes the stress on the bib segment itself.

5.4 HELMET

The helmet construction is a free-blown polycarbonate hemisphere bonded
to a machined and anodized aluminum ring., The ring mates with the corresponding
torso helmet closure portion of the upper torso. Since the vent line is an
integral part of the TLA and is not a portion of the helmet, the helmet can be
rotated about the mating plane to any number of positions while being latched.
This allows the clearest optical segment of the helmet to be positioned in a
critical vision area should any optical damage oécur to the helmet itself.
The helmet ring which is bonded to the hemisphere, contains a flange and groove

arrangement for accepting the LEVA.

5.5 LUNAR EXTRAVEHICULAR VISOR ASSEMBLY (LEVA)

The LEVA is made up of three basic parts; (l) the LEVA frame and protective
cover; (2) the low emission viso}/left glare shield; and (3) the sun visor. The
LEVA frame and protective cover consists of an aluminum machined frame to which
is attached a clamp band and toggle latch assembly and a protective cover )
quadrant of fiberglas construction which protects the rear half of the LEVA.

The low emission visor/left glare shield is a free blown polycarbonate hemisphere
which is bonded to an aluminum ring. The rear 180° of the hemisphere is painted
white on the exterior and black on the interior. The protective cover is also
painted the same way. The black interior paipt is to minimize interior reflec~
tions of the helmet and LEVA, The low emission visor is mounted in a 360% track.
The ﬁbunting-ring has an extension which can be rotated 90°. This allows a 90°
portion of the left glare shield to be moved to whatever position the wearer
desires for minimizing glare to the left side of the helmet. The LEVA can be
rotated about the attachment plane so that the protective cover acts as the

right glare shield. The sun visor is pivoted at two points on the protective

70-6613
Page 42



cover assembly and it can be deployed in any Increment desired. A Tight shield
between visors is provided by teflon felt (Armalon) tape. The glare shield
portion of the helmet segment of the ITMG can also be deployed over the top
portion of the LEVA. .

5.6 . SUIT ELECTRICAL HARNESS

The Suit Electrical Harness was identical to the one used in the Apocllo
suit and no development effort was incurred in procurement from Cicoil,

Incorporated,
5.7 BIOHARNESS ASSEMBLY

The Bioharness Assembly was identical to the one used in the Apollo suit
and no development effort was incurred in procurement from Cicoil, Incorporated.
5.8 LIQUID COOLED GARMENT (LCG)

The LLG was identical to the urits currently being used in the Apollo suit
program. No development effort was incurred procuring these items. The only

di fference between this and units used in the A7L suit is the Tength of the inlet

and outlet lines to the Airlock LCG connector.
5.9 CONCLUSIONS AND RECOMMENDATIONS

The AES suit system &t the conclusion of the AES program represents the
state~of=-the-art in pressurized suit mobility. There are a number of develop-
mental efforts which should be accomplished as scon as is practical to modify

the current AES. These efforts are recommended as the result of several factors:
(1) Reduction in scope of the original program
(2) Overweight condition in several components

(3) Design improvements which are recommended as the result of the

Acceptance Test and Design Verification test.

The recommended efforts are:

(1) Sizing Program - Although the analysis for modular sizing was completed
under the AES program, the results of the analysis must be applied to:
a detalled design effort; the fabrication of a complete set of modules;

and the verification of the sizing system through tests at MSC utilizing
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(2)

(3)

the complete astronaut population. The modular sizing concept is
critical to the ultimate economy of using the AES system, for advanced

missions.

Weight Reduction = The overall system weight for the 7 CEI’s was

73.74 1bs. This figure is 9.29 1bs. over specified weight. The
majority of this weight condition can be attributed to the excessive
weight in the chemcast rings which form a part of the waist joint/
closure and are utilized in the hip joint and in the EVA boots.

The chemcast rings went through two redesigns as a result of failures
in tests. These redesigns were accomplished in minimum time with
maximum emphasis on Insuring that a subsequent failure did not occur.
Little effort was spent on minimizing the-weight. It would appear
that now would be the time to re-examine these rings by instrumenting
a complete ring set and running a seriqs of pull tests to determine
where wall thickness can be reduced, where lightening holes can be

introduced and what would be the optimized form for inserts utilized

_ to pick up cable loads. Weight reductions of 4-5 lbs. in these ring

sets is probabiy achievable. The EVA boots weigh approximately 4~1/2
Ibs. each, this is double the targeted weight for these items. Keasons
Tfor the overweight condition can be attributed to late delivery of
tooling and subsequent problems in tooling interface and to the weight
of the fiberglas felt inner liner. The boot outer sole of RTV-630
which now exceed 0.20 inch in many areas and the inner fiberglas con-
toured shell is approximately 1/8 inch thick. Weight reductions can
be achieved in all these items. In the fiberglas shell the micro-
ballons can be introduced into the structure to reduce its weight by
approximately 50 percent. Lightening holes filied with aluminized
Milar chaff can reduce the weight of the fiberglas by approximately
the same amount and the RTV-630 ocuter liner can be reduced to approxi-
maté]y 0.060 thousands wall thickness. All these items would bring
the weight of the boot down into the targeted area so that another

4-5 1bs., can be reduced from the suit weight in this area.

Because of the overall weight of the suit and the flexibility of alli
the joints, the suit tends to slip down onto the shoulders of the suited

subject. During DVT testing at AiResearch, suspenders were introduced
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(4)

(5)

(6)

in the suit to maintain suit/subject relative position. This, however,
Toads the shoulder area of the subject and would be uncomfortable

over prolonged periods. A more efficient way of achieving the same
goal, that is, suit/subject alignment, would be to introdﬁce a waist
belt attached to the middle ring of the waist joint so that the sult
could be attached through webbing to the subject's waist. This will
leave the shoulders free to assume optimum relationships with the
wedge sections of the shoulder joint and still maintain_suit position

while distributing a load In a more comfortable manner.

The LEVA assembly was 1.26 1bs. over targeted weight (3.57 1bs.). .
Substitution in.materials from aluminum to poly-carbonate would
alleviate this problem and at the same time investigations should

be made so that all parts are interchapgeable. Ths current AES has
matched parts for the LEVA latching and retaining band system and

the corresponding/mating part on the Helmet ring. Redesign should be

initiated to assure interchangeability of LEVA and helmet assembliies.

Problems in development of the helmet and LEVA optical segments,
especially in the hemispherical visors, developed during the AES
program. The primary problem was overblow of the spherical section
which resulted in these parts being somewhat out of tolerance, and
therefore requiring matched fit of helmet and LEVA hemispheres.
Further control of free blowing of this material as well as fnvesti-
gation of injection moiding of optically correct visors should be

pursued.

The current helmet latching system operates very satisfactorily,
however, it was the intent that the helmet and LEVA could be donned
to the suit whiie mated, unfortunately the tatch housing interferes
with the LEVA frame when it is rotated, making simultaneous donning
impossible. An increase of approximately .030-,060 in. in the height
of the latch button spacer would alleviate this problem and certainly

would be worthwhile accomplishing.
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(7)

A1l the joints in the suit reflect the neutral stability or passive
stability desired in this type of constant volume suit with the
exception of the elbow joint, which is not quite passively stable and
tends to return to its neutral position. A slight modi fication to

the cable c]amps?guides would alleviate this problem and should be
accomplished.
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6.0 FABRICATION AND ASSEMBLY

Fabrication and assembly of ali fabric detail parts and the assembly and
test of all suit subassemblies was performed in an area especially prepared

and equipped for this particular task.

- Positive pressure ventilation was required using special intake filters
for cleanliness, and additional air-conditioning capacity as needed for tempera-
ture stability. Due to the toxicity of fumes from the required solvents all

work stations were equipped with an exhaust system.

Fabric subassemblies were built-up in layers on evacuated, expendable
plaster mandrels and then oveﬁ cured. Primary Tabrication consideration In
this ares of activity is the age-consciousness of the adhesives and the
calendered-uncured fabric material. Handling techniques and cleanliness are
also important in that uneven lamination of fabric panels and iTmproper bonding

can result,

Final assembly, preceded by proper cieaning per specification, was performed
in the AiResearch Space lLab clean room facility. . Cleaning of this irregular
material sﬁrface did nresent some nnisual goneidaratione in handling, bus ioag

satisfactorily accomplished. Final assembly operations were completed without

tooling except for outer seai insertion.

Manufacturing fabrication and assembly of this spacesuit presented many
unique considerations in procedures, methods and suppbrt equipment; but all
were accomplished in a timely manner within the scope of the specifications and

drawings.
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7.0 TEST

Testing of the TLA assembly was performed in the AiResearch Torrance
Space L&b clean room, a 100,000 level laminar flow facility encompassing

3,000 square feet.

PDA testing was begun on 7 May 1970 and completed on 15 May 1970. The

TLA assembly was tested concurrently with the other six CEI items.’

Test requirements were satisfactorily completed on all items except TLA

leakage and TLA weight was high, and LEVA sunshade torque was high.

Design verification testing was satisfactorily completed following review
of PDA data. DVT was performed in the Douglas Street facility's white room.

All test were completed satisfactorily with no deviations recorded.
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8.0 PRODUCT SUPPORT

A preliminary copy of the Field Support Plan was submitted to NASA for
" approval. While waiting approval, the field support task was cancelled. NASA

comments on the Field Support Plan were never received.

A quantity of reusable shipping and packaging containers sets was reduced
from two to one. One set was designed and built and was used to ship the TLA
and Helmet-LEVA assemblies to Houston. Set consisted of one container for TLA

and one container for Helmet-LEVA.
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70-6613
Page Al of A3



A.“PROG RAM

DATE ‘ 5a15-70 . ) < 7 o Page | of 2
. ' DOCUMEN FATION LIST

i

; > ! - Titlé Document
; ‘ . Identification

| | PROGRAM PLAN | - , . 69-5495

2 | CONFIGURATION' MANAGEMENT PLAN - , | 69-5507

.3 | FIELD SUPPORT* PLAN . _ : 695573

4 |. QUALITY CONTROL PROGRAM PLAN : - 69~5397

5 | RELIABILITY PROGRAM PLAN '  69-5449
© 6 | MONTHLY PROGRESS REPORT . ‘ ' 69-5522, Vol | .thru5

7 'MEI/CE& SPECIFICATION ~ TORSO LIMB ASSEMBLY (TLA) ' ' CP 958567 :

8 MEI/CEI SPECI?ICATION - INTEGRAL THERMAL METEOROID GARYENT (ITMG) . CP 958568

9 | MEI/CEI SPECIFICATION - HELMET ) ' © CP 958569

10 | MEI/CEI SPECIFICATION - LUNAR EXTRAVEHICULAR VISOR ASSIMBLY (LEVA) . | ' CP 958570

VI | MET/CEI SPECIFTCATION - SUIT ELECTRICAL HARNESS ' CP 958571

12 | MEI/CEI SPECTFICATION - BIO HARNESS ASSEMBLY - ‘ CP 958572

I3 | MEI/CEI SPECIFICATION - LIQUID COOLED GARMENT (LCG) ' CP 958573

14 | CLEANING, PRESERVATION, PACKAGING, HANDLING, STORAGE.AYD SHIPPING PROCEDURES ' . 70-6003

15 | ;PPROVED MATERIALS LIST : B 69-5881

16 | END ITEM TEST /AND INSPECTION PROCEDURE {PDA) HELMET AT 958007-01

17 | END ITEM TEST'AND INSPECTION PROCEDURE (PDA) (LEVA) AT 958009~01
o3 | END ITEM TéST?AND INSPECTION PROCEDURE {PDA) (TLA) | AT 958013~01
Ji% END ITEM TESTAND INSPECT10N PROCEDURE (PDA) (ITMG) : AT 958015-01




DATE

aes@Poeran

DOCUMENTATION LIST

A

Page

2 of 2

Title

Document
Identification

20

END ITEM TEST

AND INSPECTION PROCEDURE (PDA) (LCG)

AT 958017-0}

2!

END ITEM TEST

AND , INSPECTION PROCEDURE (PDA) BIO HARNESHS ASSY.

AT 938019~01

22

END ITEM TEST

AND INSPECTION PROCEDURE (PDA) SUIT ELECTRICAL HARNESS

AT 958021-01

23

24

25

26

27

29

3Q

3,

32

33
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z8 °bey
cl99-0L

AES SPECIFICATION LIST

. Rev. 4 Date 5-12-70
LINE SPECIF ICATION ‘ CHG. RELEASE
NG, NUMBER * TITLE LTR. DATE
1| FF44O SPACE SUIT FABRICATION AND ASSEMBLY OF - 10-3-69
) — . )
3| c-38 CONTAMINATION CONTROL P 9-9-69
4 | C=90 CLEANING, PREPARATION OF MATERIALS FOR BONDING - 12-12-69
5
6 | EMS 240 ULTRASONIC INSPECTION G 9-9-69
7 |'=Ms 251 ELECTROPOLISHING ¢ 9-10-69,
8 | EMS 258 ELECTROFORMED SHAPES - NICKEL B 10~3-69
9 | eMs 372 MOLDED TEFLON STRESS~RELIEVED HI JENSITY STOCK a 10-3-69
10 | EMS 395 POLYTETRAFLUORETHYLENE FELT (ARMALON) C 9-18-69
11 | EMS 93002 SOFT, RESILIENT SILICONE ELASTOMER - 9-10-69
12 | EMS 93021 ! POLYTETRAFLUORETHYLENE IMPREGNATED ALUM. (HARD ANODIZE) - 9-9-69
13 | EMS 93022 SUIT MATERIAL, NEOPRENE COATED NOMEX “ ~- 10-3-69.
14 | EMS 93024 SUIT MATERTAL-NEOPRENE COATED NYLON RIPSTOP ~- 10-23-69
15 | EMS 93025 ¢ POLYCARBONATE, CLEAR, FIRE RESISTANT - 9-15-69 °
16 | EMS 93026 SILICONE FLUIDS - 2-11-70
17 | emMs 93029 ! POLYESTER IMPREGNATED GLASS CLOT: LAMINATE A 9-18~69"
18 | EMS 93036 ' SILICONE SHEET FOR SELF SEALING FATCH -- 11-13-69
19 | EMS 93038 ! INSULATION, MOLDED FIBERGLASS, PLENOLIC RESIN BONDED - 10-30-69
20 | EMS 93039 ELECTRIC BLUE TAFFETY NYLON QUIL™ED ' 2-17-70
2] | EMS 97293 STAINLESS STEEL CABLE, TEFLON COATED ~— 11-18-69
22 L
25 | P36 ! APPLICATION OF EPOXY ESTER COATING FOR CORROSION PROTECTION & SEALTNG 10-2-69
24 | FP44 APPLICATION OF FLUOROCARBON DISP:IRSION COATING L 9-18-69
25 | pp79 | APPLICATION OF POLYESTER COATING . 9-18-69

Page | of 3




¢g @ppg
clog~0L

AEs sPecIFIIION LIST

Rev. 5~12-70
LINE SPECIFICATION ’ RELEASE
NO., NUMBER TITLE DATE
1’| HT29 : STABILIZATION OF SPRINGS ' 9~10~69
2 | HT38 HEAT TREATMENT OF THE HEAT AND CORRISION RESISTANT ALLOYS 9-~10-69
3 { HT85 i HEAT TREATMENT AND TEST REQUIREMENTS FOR 7075-T73 9-9-69
' 4 oot .
5| Meo . , APPLICATION OF METAL FOTL IDENTIFICATION PLATES AND NONMETALLIC DECALS 9-23-69
6 | MC16 i L MARKING REQUIREMENTS - LOS ANGELES 9-9-69
7 b
g | PIBS | | INTERPRETATION OF ENGINEERING DRAWINGS 9-9-69
o L
10 {RSA | ! RUBBER SEALANTS AND CEMENTS FOR FAVING SURFACES F 12-18~69
11 ] g1z | = APPLICATION OF EPOXY-BASED ADHESIVES v 9-9-69
12 | RS42 . . APPLICATION OF LOCTITE SEALANTS c 11-18-69
13 | RS45 b APPLICATION OF ROOM TEMPERATURE VULCANIZING (RTV) RUBBER J
14 | RS149 APPLICATION OF POLYURETHANE ADHESIYES ‘ E 9-18-69
15 ' ‘ ' '
16 } $8500-2 RIVET INSTALLATION - FLUSH TYPE 10)° 9-18-69
17 159389 TAPE, CLOSURE, NYLON, LOOP SECTION 2-11-70
18 | 59456 . TAPE, CLOSURE, BETA GLASS BASE, LOJP SECTION 2-17-70
19
20 | 5¢653 ' CONTROL OF BURRS AND SHARP EDGES OF AIRESEARCH PARTS 9-9-69
21 |5c958566 HELMET AND VISORS OPTICAL REQUIREMENTS SPECIFICATION 9-15-69
22 '
25 jWBsS~18 WELDING, BRASING, SOLDERING 10~10-69
24
25




»g 9bed |
cl99~0L

AES SPECIFITATION LIST : .=

Rev, - 4 ¢ Date 5-12-70

CINE] . SP?CIFiCA%ION T ‘ CHG., RELEASE 1
ho. | 1 U NUMBER TITL: . . LTR. DATE

1 | croseser | MEI/CEI SPECIFICATION ~ TORSO-LIME ASSEMBLY (TLA) ' ‘

> | €P958568 ! MET/CETI SPECIFICATION -~ INTEGRAL ~HERMAL METEOROID GARMENT (ITMG)

5| CP958569 | MEI/CEI SPECIFICATION - HELMET

4| CP958570 | MEI/CEI SPECIFICATION ~ LUNAR EXTHAVEHICULAR VISOR ASSEMBLY (LEVA)

51 CP958571 | MEI/CEI SPECIFICATION ~ SUIT ELECTRICAL HARNESS

6 | cPos8572 | MEI/CEI SPECIFICATION ~ BIO-HARNESS ASSEMBLY

7 | cposes73 | MEI/CEI SPECIFICATION - LIQUID COJLED GARMENT (LCG)

| 1

9 i 5

10 P

R I B

12 i to]

R .

13 L

s 0 b

16 |

17 Lo

18

19 |

20,5{‘

21 P . .

22 i i '

25 4

24 ,

25 i
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¥

; ~.

) DATA B -,-EP—'-[:.Y:.Y‘--‘ ) 1A, COMTRACT (TUMUER 2 congineNt |3l -
LIST RN o s o MAS 9~7555 70210 |DL AES PRUGRAIY
L »i ' LOS ANGELCS. CALIFORNIA -
4. EIEVIS.ION : 5 LISTTHLE DRA‘.‘” HG L].ST 6 AUTHENTICATION; 7. REV. AU Ifui MO, 8 SHEET
e PE 5-13-70 TLA, HELHET AND LEVA ] T
_9—, 10[ n GOGUMENT 12. 13— 1 DOCUMENT . .
BTSN ¥ NUMBER . PR I NOMENCL AT URE . __—
A CI958007-C1 - |[CNNFIG INDEX
ACIF58009~02 - ICOMFIC INGEX
AlCI9s8n13~01 - |CONFIG JINDEX
| 0 |958007 B |HELMET e e
£ 1958009 ¢ IVISOR ASSY
£ 958013 H ITORSO-LIMB ASSY
C [958208 E |RING
C 958228 D IRING
¢ 9598229 E |RING
C |958237 D IRING
01952333 - C {RING :
C [958400 B IPLATE FACE
D j959401 ~ |[RING HELMET
D 958402 A HOUSING ASSY
D [o58403" - IHOUSING VISOR
E 1958404 B IRING VISOR MG
€ 1958405 - |PAD
B lasrRans - PIN GUICE
- . B 952409 A [PLATE 1DENI
D 958411 A IWISOR A8SY
D 958412 C |[VISOR
Digse4all _ |.- |lrmG assy
D 958414 ’ A |VISOR
D |95841% B |V ISOR
E 958416 ‘B |FAAME VISOR
C 1958419 -~ 1SEAL LIGHT
C 958420 AlpiN PIVOT
B 1358421 - |PLATE IDENT
C 952423 ~ ILINK LATCH
C 1958424 - JMANDLE LATCH
C 1358425 - 1PIN BEARING
D [958426 ARING NECK CLOST
C 958427 A TSEAL HELRET
t [958428 - [RING ASSY
E 958429 A |BAND ASSY
0 958430 A [PLATE ASSY
D |558431 A IPLATE ASSY
T 958432 B [ToNGUE
€ 1958433 - [XMOB ASSY
D 958434 D jBUTTON ASSY
E 1958435 A |SLESVE 1iIp
C 9584306 - [BASE KHNCB
3. 8 958437 A [SPRING CPRSN
¥ C 958438 A {PLATE Kia0bB
] E 1958440 D {HIP ASSY
3 B [958443 - |DGUBLER INTMD
- L 150444 - |DOUBLER ERD o
g C 758445 -~ |STIFFEMER . _ 70~6613
: J 1858446 B [SLEEVE ARM - X ’ . Page C2
g B 1952448 A PATCH

+



Y 641

J o M IED2 B (RFY GE

-

; -

L AGLTY 1A. CCHTRACT NUMBTR 2. CODEIDENT, |3 .
DATA l{‘“m: R ".f AIESEARCH MFG. €0
L}S—l’ E‘, . . éa DIRIS Y DF "M QARPLIT CORT N‘[\S 9."7555 70210 DL AES PROGP\A:_‘
L] iLOS ANGELER CALIFQRNIA ;
4. REVISION 5, LIST TITLE . & AUTHENHCATION] 7. REY. AUIH, NO. 3, GHEET 4
LTR. DA?E 5___ }3_? 0 DRA‘JI NG LI ST . oF -

TLA, HELMET AND LEVA . 2 4

9. 10 1L, - . 13, 14,
-w’;. DG, DOCUMENT lzsm—_ REV. DOCUMENT

NO. SIZE HUMBER N0 | UTR NOMERCLATURE - .

F58449

g B IBALL BEARING
E [258451 C (AR ASSY
B 958452 B InInG GUIDE
C |958454 - PLATE [DENT
B 19538455 A [KETEPER BALL ; e
- BlosR4a56 - —m— ~l—- -1 A IBALL v TR U S0 . S
A |954457 - {BHOUSE ASSY
J 1358458 D TGRSO ASSY
J 1958459 A [FABRIC TORSO
D 958460 - IRACE QUTER
0 958461 A |RACE TMNMNER .
0 958462 - [ReTATHER BRC . .-
€ 1958463 - ISEAL DUST i B - Sttt wm
D 953464 T - |RACE OQUTER ) - . -
D [958465 A RACE INNER
D |3584066 A RETAINER BRG
C (958467 A |SEAL BUST
D [258468 - - - [RACE QUTER .
D 19584069 A IPACE TRNER i
N 58470 A JRCTAINER 8RG
. C 958471 A {sear HusT
D 1958472 - JPACE DUTER
b 958473 A IRACE TNNER
P Pss4Ta ‘— RETAIMNER BRG
C 1958475 ~ |SEAL BUST
D 1938475 D |SHLOR SUBRASSY
b (958477 A |SHLDR SUBASSY
D 1258478 A SHELDR SUBASSY
D 1958479 A |SHI.DR SUBASSY
D.[958481 - JRACE QUTER
D 958482 A [RACE THMMER -
D 7358433 ~ |RETAINER BRG ’
C (958484 - {SEAL CUST
D 958485 - IRACE QUTER
D [953486 A [RACE INNER
B 358487 -~ IRETATMER ERG
C 1958488 - {SEAL DUST
E 958489 € 1B2OT ASSY
J 958491 G |[LEG ASSY
J 18958492 E {TGRSO ASSY
J 958494 A JLOWER TORSO : ‘
¢ lo58495 - ISHI® SUPPRRT -
b 58596 A |RIMNG RESTRAINT
B 1958500 - [KLEPER BALL
. D 1958502 £ ICULIGE CABLE
C 958503 A JRRACKET
O [?58%04 C IGUTIGE ASSY
C 758505 C |GUIDE CABLE
‘0 13s8508 B [GUIDE ASSY . N
3 (958507 D IGUTIDEL CABRLE . . - ' ‘:70"66]3
| £ 258511 A [PAD CIMFORT Page C3
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AORM 10D B ARLY, SLPT. &)

[T AGENGCY 1A, COMTRACT MUMDER 2, CODLIDENT, ]3.
DATA ' !-'&:'f":?m.‘"'z AMRESCARCH HFG, G, )
LIST I NAS 97555 70210 DL AES PROGRAM
- _____'___,____,{.,3:_?;‘.:-3"‘ :. rLO: AHSELTY CALIFQRHIA i
I REVISION . 5 LIST TITLE G AUTHENTICATION] 7 REV. AUTH NO, 8. SHEET
T DATE 5=13-70 DRAWING LIST . - oF
' o o7 . TLA, HELMET AND LEVA - . ) 3 i
’ 1. 12 13, [id. -
" "nw A ) I A -t [ I
e J _ . e -
D 958513 C T1C [VENT ARM T - - - -
£ j958514 - |PAD COMFORTY ; -
-} ¢ 7158516 - |ADAPTER .
D 958517 - |PAD CCHMFORT
A 958519 A |IDISCOMNECT
£ 1958520, . =~ - {PAD CUOMFORT
¢ 858521 A ITAB
A luseszp A |GAGE PRESSURE )
8 1358523 A |MOUNT GAGE ) .
8 lasasas - {RING RACKING '
g 1956525 - INUT GAGE PRESS
A 1958526 A |[VALVE PRESS RLF .
b 1958529 A IRING CTPRSH N
D 958530 B IRING . P
D 958531 - [VENT LHR TOR3ID ST T
£ 958532 B RING TORSO
E 1958533 - C IRING CLAKPING
F 958534 B |IRTMNG AS5SY
D le58535 B |SFEAL TORSD CLOS i
G 1958537 A Nyt CABLE
: . I 958539 A JSEAL AFR LUTT
) N 958540 A |BUCT TRAMSFER
D [258541 A JoucTt
£ [e58542 - |FLANGE CUTER SIS
D [958543 = |FLARNGE [MNER ) -
D 958544 ~ |DIFFUSER -
D [958545 B IRING
£ 19538548 B IFLAMGE ASSY e L
£ 1958549 B |SUPPORT-VENT _ . .
J |958553 B ISLEEVE BOOT -
J [958554 C ISBLE BODT
¢ l9585860 - |VERT OQUTFLGY
€ 19528579 - |STIFFENER
€ 1958580 ~ |STIFFENER
£ 13558581 B- IFLAMGE
£ 1958583 - ISPRING
J 1958584 D |pANFEL LEG
C 958585 - JVENT FLEXIBLE
A 258587 A IDISCONNECT
£ 1258588 - {RING CPRSH i
¢ 958589 A JRENG RESTRAINT
E [958590 B |PANEL SHOULDER RPN
£ {958591 A |PANEL SHOULDER T .
‘ £ 958592 A |PANEL SHDULDER '
. £ 1958593 A [PANEL SHOULDER
C [958596 ~ IBRACKET
D [258597 A IWeNT LINE INLET
N 958598 A IVENT LINE INLET
D 1958599 - IWEMT LINE EXH
£ [9586C0 B |VeEMT LINE EXH S
€ [958601 - [9A0 CORFORT 70~6613
| A 958602 A JCONNECTOR GAS Page C4
T




T AGENCT

.
1A COITRACT NUMB it

2, CODE IDENT, 3.

SEPT, 4}

SRM 1602 B {REY,

€ T FSLARE, -
ﬁfﬁ;ﬁ* b ‘Eimflﬁiff%ii HAS 9~7555 20210 |DL AES PROGRAH
i - OS5 ANGILES CALIFOTTA . N
4. REVISION * e 8, LIST TITLE 6. AUTHENTICATION] 2. REY. AUTH. NO. 8, SHELT
LTR. DATE  5_13.70 DRAWI NG"LIST oF
—Q TLA, HELMET AllD LEVA 4 4
. N . 13, .
’ :6}5:35 llg'lg‘é I DSEE&;E:T lzshig r,i:-; " NO??EE\}‘ICNCi?EE{E
A 1958603 A [CONNECTOR GAS
A 1258604 A [COMRECTOR GAS
A 958605 A |[CONNECTOR GAS
A [958606 A lPLUSG
A 1958609 A |PORT
£ 9585811 A |PAD CUMFORT
8268614 A {PLATE IDBENT
D fos8615 - IBUCT Lwx TORSO
C 958616 - |DUCT TRANSITION
D 1958519 A louice
£ 1958620 T B [RING MANIST JT°
Elo953621 A |[RING FaAR ATCH
E |2588622 g IRING YORSD CLOS
D 1958623 ~ IRING RESTRAINT -
D (958624 ~ IRING ASSY
C |358625. ~ |BRACKET
D 958626 - |BAND
C 1958627 - |SPACER
8 1958628 - |[RETAINER ‘
. L 1550633 - Innuel £ R INE
D 958634 - |DOUBLER REINF
B 1958635 A |HASHER LATCH

" 70-6613
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R
. ([aarsrdyy)
. -

Los Angetas, Calitornig

AIRESEAR ii" MARUFACTURING COMPANY

2q 9beyg

PART NUMBER. 958009-02 "AS DESIGNED™" PARTS LIST DATE 5-15-70 REV
PART NAME VISOR ASSY AES PROGRAM SHEET 1 OF 3
NAS 9783 APPROVED,4ﬁfﬁgézg;n—fé%iﬁﬁfy-
DWG S/N LT
IND, PART NUMBER CH. TITLE EFFECT - 1 = REMARKS NC
1 $58009~02 ¢ | VISOR ASSY oLl & SUB.
2 558402-01 A | HOUSING ASSY
3 $58403-01 NC | HOUSING VISOR j
3 954404~01 B~ | RING VISOR MTG | )
3 958619-01 A | GUIDE é d
‘3‘ 758626-01 NC BAND é ‘
3 .| 958627-01 NC | SPACER : ) .
3 117-014-9001 .| ACHESIVE é ¢
3 243~011-~9C01 CATALYST é :
3 588~005-9001 PRIMER i :
3 219-003-9001 STAKING CMPD =
3 429-501-9004 INK STAMP PAD i H
3 NASOLHZCZR4 SCREW MACHINE , L
2 95840501 NC | PAD é =
2 958411-02 A | VISOR ASSY : 1
3 958412-02 ¢ | visor ; =
§ 4 958412-03 c VISOR g ::
& 3 958413-01" NC RING ASSY i
o V 18



http:5-13-70,.EV

I
~

@:k.ﬂ'v AIRESEARCH W ANUFACTURING COMPANY
e Lot Angelos, Californis

=0 ¥ory

| PART NUMBER "Ac DESIGNED! PARTS LIST DATE 5-13~T9" REV
PART NAME AES PRIGRAM SHEET 3. OF 3%
. NAS 9.7555
APPROVED
DWG S/N LINE
IND. PART NUMBER CH, TITLE EFFECT 2 — REMARKS NQ,
4 958413-03 NC RING 001 & SUB. :
i
4 423=507-9021 INSERT SCR THD !
. . 2
3 117-038-9001 ADHESIVE
s 3
3 588-001-92001 PRIM&R ADHESIVE
J/
2 9584 14~02 A VISUR
5
3 958415-02 B VISOR
- + . 6
3 958416-01 8 FRAME VISOR
7
4 95841 6~03 B FRAME )
o £
4 | 958416-05 B | CORNER
9
o4 958416-07 B TAB
10
4 958411 6-09 51 WIRE
1]
3 958419-01 NC SEAL LIGHT
! 12
3 117-014-9001 ADHESIVE
13
3 243-011-9001 CATALYST
14
3 S81STCH3I01-01% WASHER
15
2 958420-01 A PIN PIVOT
, 16
4 2 948421-02 N | PLATE IDENT
T 17
e 3 $9454M1HL PLATE IDENT v
e ‘ 18




e
%@ MAESEARCH 16 AHUFACTURING COMPANY
i e Lt Angeas, Catloeng

%q ®bey

PART NUMBER _ "AS DESIGNED' PARTS LIST DATE -13-TA_ REV
PART NAME AES PROGRAM SHEET 5 OF 5
NAS 9.-7555
\ APPROVED
‘ DWG $/N LINE
IND. PART NUMBER CH. TITLE EFFECT 3 = REMARKS NO.
2 95842301 NC LINK LATGCH 001 & SUB.
f 1
2 95842401 NC HANDLYE: LATCH ‘
. 2
2 958425-01 NC PIN HEARING i
, 3
2 958425-02 NC PIN BEARING i
4
2 958496-01 NG~ PIN RETAINIMG i
5
3 ANS6SAC2LS- SETSCREW ; .
o H 6
2 117-014-9001 ADHESIVE ]
i 7
2 243~011~9001 CATALYST E
: - 8
2 $8154-339C010 WASHER FLAT i
i 9
2 S8154—~339C002 WASHER FLAT :
! 10
2 S8157CH301-015 WASHER b
. 1
11
2 SBLHTNZT-~032 WASHER g
' ' 12
2 SAR0ICLS WASHER SPR TNSN 3
‘ 15
2 NAS561C2-10 PIN SPRING |
i ]‘{'
2 M$51923~168 PIN SPRING E
15
2 $9456=-1~230 TAPE CLOSURE ,
. i
16
- 2 59456-1-012 TAPL CLOUSURE E
T 17
& !
o ¥
w 18
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lcaceeavy)i AIRESTARCH MAN] FACTURING COMPANT
3 lot An:g'!cs,cial‘l'qrnu

™
"AS RUILTTP

PART NUM3ER ARTS LIST DATE REY
PART NAME AES PRCGRAM SHEET OF
SERIAL NO. NAS 9-7555 APPROVED
’ RACEABILITY
OWG LOT OR BATCH | 1 - LINE
IND, "PART MUMBER CH. TITLE CODE |S/N {5 INSPECTION NO.
, NUMBER
| A uF -
! 1 $58009-0t ¢l VISOR ASSY R 1 81195 L£%> 1
"o 95840201 Al HOUSING ASSY 2 .| - 8119 Q%Q A
3 95540301 vyel  HousING ViIsGR 2 - 71808 If“; 5
3 | “956404-01 B RING VISOR MTG | 2 - 55939 1(E§} 4
3 958619-01 A GUICE 2 - 55942 oy s
LR
3 958626-01 Nl Bano 2 | - 276450 L A
: T
31 9%80627-01 N/C]  SPACER 2 - 276451 L(é%) -
3 117-014-9001 ACHESIVE I - 276451 : r{?ﬁ} N
\L-M.
3|  243-011-5001 CATALYST l - 276451 [l .
L . s
3 528-005-9001 PRIMER i - 276451 ,Liéﬂ) 10
a ' I >
| 3] 2190039001 STAKING CMPD BE 276451 Ry '
g et
5 429-501-9004 INK STAMP PAD | - 276451 RO 12
i | LN ~
'> 3 NASHG2C2ZRE SCRFW MACHINE| N 27645 7
: e J ; . 1 : &) ) 13
g 2 958405-01 N/C PAD "2 - 55940 i;hﬁ\ '
§ 21 wssali-gh A VISOR ASSY , |- 81153 C s
| d
b 7 01} h ';‘h
3 58412042 C VISCR 2 - 71927 CF._JS\} 16
33 4 G55412-03 C vISOR ) } 11957 Ry .
™ i
& 3 D38413-01 - RING ASSY - { ¢
dr“,;a N/C 2 50042 L% 12 l

(s T g e Waamias “sadua ~2pe

Trarn:&hn‘ir\; fode; § = S/N, 2 = ot of Bﬁfn]‘r,'fﬁ'm fene
IR . v . \ H t g‘ ' ;

i




I%@! AMRESEARCH E‘,-’vi'lf ACTURING COMPANY
gt Los Angeles, Colifernuy

PART NUMBER "AS BUILT TDARTS LIST DATE REV
PART NAME AES PROGRAM SHEET OF
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'// JCu T

LOG DRIVE CART SPEC -CART AVAIL PHY DRIVE
0000 0002 . 0j02 0000

/7 FOR

ENAMERING
®¥I0CS (CARD»1132 PRINTER)
*LISTALL
DIMENSION B‘B(9l)98”T(9l)QBVZ(ql)vAXIAL(9lJ

Pacese

C
c THIS PROGRAM CALCULATES MOMENTS AND DEFLECTIONS OF ELLIPTIC RINGS.
C N
C Q715 THE IN PLANE LOAD PER INCH
C P IS THE CONMCENTRATED NORMAL LOAD
C BIX IS THE MOMENT OF INERTIA ABCUT X=X AXIS
C BIY IS THE MOMENT OF IMERTIA ABOUT Z=Z AXIS
C BIP IS THE POLAR MOMENT OF INERTIA
' AREA IS THE CRGSS~SECTION AREA
C R1 IS THE CURVATURE IN REGIOW 1
¢ R2 1S THE CURVATURE IN REGICN 2
C GOMMA IS THE ANGLE AT wHICH REGION 2 BEGINS
C POISS IS POISSONS RATIO
C E IS YOUMGS MODULUS
{" -
) READ(258)QsPs3TIXsBIVsBIP s AREA B
READ(238)R1sR2sGOMMASPOISSsEsC Z2ZsDEL-
8 FORMAT(7E1Ce5)
GAMMA=GOMMA/ 570295779
C=COS{GAMMA)
© S=SIN{GAMMA)
PO=1,+P01SS
CON=BIX/B1P
CON1=BIY/AREA
52=51M{2.#GAMUA)
GAMl= 1n57”?96—GAMMA
AID1=GAMMA=C 05552
Axoa—uAujA+c,5*sz
S3=SIN (2. #GAM])
AID3=GAM1+C65%53
_ AIDA=GAMI=005%553
C OUT OF PLANE PROBLEY ’
C
C TO EQUALS ZERQ 8Y SYMMETRY.
C SHEAR 1S ZERO BY ‘SYMI4ETRY»
TO=0.0
c IN PLAME PROSBLE

CAP1=R2/R1
. CAP2=R1/R2
} CAP3=165¥GAMIA+0 0 25%52 =2 e #S
T CAPL=CH (=0 5%AIDT)
CAPB=R1#(1lo=C)+P2%C
CAPG=R1*#R1#R1
CAP7=R2*R2Z%R2
Al1=GAVMA+GAMI *CAP]
AlZ=-R ?*fCHp?“fﬁAﬂHA-°1+GA.1*(1,~f‘+C*cGA 1] Ci+s*(1o—C)J

T e Y RO Y A T LR, Y R, AT [ AT LAY BT e, nea

70-6613
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A21=R2#R2# {CAP2#CAP2% ( S=GAMMA )} ~GAMI¥ (CAP2% {1 o=Cl+CI+CHL ~S%({1a~C.!
AZ2=CAPGLRCAP3+R2#R2¥CAPS* (C# (GAM1~CI 45 {1,~S) ~CAP2#GAMLI* (1o~C) )~
12CAP TR (CAFPZ2#CH{ 1e=Cl+CAPL+03HSHCHC)+SHCAPTH [CAPZ# (1o=C)%¥(Le=5) =

2C#(1a=5~0s5%CHC) +05%S¥AIDL) .

Wo=mCAPTH# (~CAPSG/CAETHCAP3I=CAPS* (CAP2#CAP2#GAMYI ¥ {14~ ) +GAMI~C ) +C*Ff

LE{CAPIRCAL2HCH (1 o~Cl+CARPL/CI~SXR2¥ (CAP2HCAP2¥ (1o=C)%¥{1e~5)+1a=5

S =0a5%CHC)?} - -
DET=A11%A22~A21%A12
Bz (W1®A22=w2%A12) /DET
H=(A11%w2~-A21%W1)/DET.

AXE]=w=,5#PHEBR¥C+0, SHPHR]I*S
AXEZ2==o5%#D%ER#S+0o 5¥P#R1%*(1=C)
. WRITE(3sG0)IRMsHsAXS19AXEZ

90 FORMAT(IH s12HMBENDING MOM=F12:44+10Xs17HHORIZONTAL SHEAR=F12.4/

112HBM AT GAMMA=F12:4310Xs12HTH AT GAYMMA=F12.4/)
DO 30 J=1:91
THETA=FLCAT(J=1)%0,0175

} IF{THETA-GAMNIMA} 35335437

35 TIG1=SIMITHETA) :

- TIG2=COSITHETA)

W BUB () == 5¥PEBEHTIGC2+TIS1#(0,5%P#R1~TO)
BMT({J)=TORTI02=05#P#BB*TIGL1+05%P*R1%{1~TIG2)
BMZ(J)=BM+({1.~TIG2)}*#(Q%¥R1~H}*#R1
AXIAL(J)=H#TIG2
GO TC 30

37 TIG3=COS(THETA=GANMMA}

TIG4=SIN{THETA~GAMMA)

BUR{J)=AXELI#TIG3-AXE2*TIG4+0,5#P4R2%T 1G4

BIMT(J)=AKC 15 TIG4+AXE2#TIG34+0,5%P#R2%(1.~-TI33!
BMZ(J)=BM+R1I#{GHFRI~HI* (1 o=CI+R2¥ (QUR2~HH¥CI ¥ (1o~T]G3 )1 =H¥R2%S%XTIGL
AXIAL(J) =H®*COS({ THETA+GAMMA)

30 CONTINUE
WRITE(3560Q)

60 FORMAT(1H1512Xs 7THDCEGREESs154514H0OUT PLANE BENDe1&Xs

17HTORSIONS 146X 13HIN PLANE BEMDs11Xs11HAXIAL FORCE//)
DO .40 J=1s91 ‘e
THETA=FLOAT{J~1) .

40 WRITE(3+5C) THETASBMB(J) sBMT(J)sBMZ{J) +sAXTIAL(J)

50 FORMAT(1H » 5(10XsE14a7)) .
WRITE(3:200)QsP+BIXs8IY48IPAREALBR
WRITE(3+200)R1+R29GOMIAAIPOISSsESCZZ

200 FCRMAT  (1H 97E€14,.7//7/) :
STOP ’
END X
VARIANLE ALLOCATIONS : '
BMLIR 1=0084~C2000 BMT(R )1=016A-00D6 BMZ (R

}=C0220-016C AXIAL(R )=
BIX(R 1=02DC BIY{(R 1=02DE 8IP(R }=02E0 AREA(R )=
R2Z{R 1=02c8 GOMMA(R )=0ZEA POISS{R }=C2E E{R )=
GAMMA(R 1=02F4 CIR .)=02F6 S{R }=02Fs POIR )=
S2(R }=0300 GAMI{R }=0302 AIDL{R )=0304 AID2(R =
AID4 (R 1=030C TO(R )=030E CAP1 (I} 1=04310 CAPZ2(R =
CAP5(R )=0318 CAPG6{R 1=031A CAPT{R 1}=331C Al1(R )=
AZ1(R )=03224 A22{(R )=0326 W2{R }=0328 DETI(R )=
AXEL({R )=0330 AXE2{R )=0332 THETA(R 1=0334 TIGL(R 1}
TIG4{R 1=033( JII 1=035C : ’

STATEMENT ALLOCATIONMS
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hMﬁ%EﬂTﬁ‘IDQéfTb'i)kﬂT“ Lvos‘*LMﬁJT

DECGREES

0.0000000E
01000000E
0.200C000E
0.3000000GE
0.4002C00E
0¢50500COE
050000008
0+7000000€
0.8000001E
0+900C001E
0s100CQ00E
' 0.1100000E
001200000E
001300G00E
0014000900E
001500000€
0016000090F
0o1700000E
0¢1800000E
0.190G000E
0+2000000F
02100000E
0.2200000€

Y 0:2200000F

002400000E
0+2500000E
0s2600000F
0s27C0000E
0.2800000E
0.29C0000E
.03000Q00E
0.3100000E
0+3200000E
0.3300000E
003400000E
0+3500000E
 0+3600000F
0+3700000E
0538000008
0:3900000E
04000000€
0.6100000¢
004200000€
004300000F
0.4400000E
0645000008
004600000E
064760000
0.4800000E
0+4900000E

045000000E.

0.5109000¢
0.5200000E
0:5300000F
0.5430000K
0.550C000E

N T

00
01
01
o1
01
01
01
01
01
01
02
02
02
02
o2

[a)
w

02
02
Q2
92
02
c2
02
nz
02
02
02
02
02
02
0z
02

02

02
02
02
02
02
G2
az
c2
0?2
G2
G2
02
02
02
vz
02
G2

92

-G2

02
02
n

02

OUT PLANE BEKD

~0.3077999E 01
~0.3031050E 01
~0.2983173E 01
~0+2934382E 01
~002884692E 01
~0028341208 01
~002782579E 01
~062730386E 01
~002677257E 01
~0.2623309E 01
~0.2568555E 01
~0.2513017& 01
~0024567055 01
~0:239964&E 01
~0.2341852E 01
~0.2283339E 01

-062224127E 01.
-0.2164234E 01

~0021035678E 01
=0e2042478E 01
-061980551F 01
~0.1918219E 01
-0.1855200E 01
=0.179L412FE 0]
=0,1727476E 01
-00166281CE 01
=001597535E 01
~0,1531971E 01
-0.1465837E 01
-001399255E 01
«0013322455 01
~001264826F 01
=0e1197020E 01
-0s1128847E 01
~00106033JE 01
~0.9914869E 00
=069223405E 0C
~0.8529108E 00
-0.7832214E 00
=0.7132908E 00
=0.6431423E 00
-0¢5727563E 00
-0:5022761E 00
=0.4316014E 00
-0.3607938E 00
=002898762E 00
~0.2188710E 00
~061477976E 00

-0¢7667838£~01-

-0.5537033E-02
006560634E~C1
01367295 00
0.2078121E 00

. 0.2788298E 0Q

0.3497624E 00
042058828 03

70-6613
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‘=0.99234559E

TORS ]ORN

0.3166128BE~-C6
~005345536E~01
=0.16608211E G0
~0:15785603%E 03
~02087790E QU
~0625882C1E OV
~0e3079681E 0
~0e3562083E Q0
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"select 1-station mode-F1' to the spacecraft, the two ground stations are also com-
manded to transmit sequentially, both operating on 8.15 GHz. Alternatively, if the
"gelect 1-station mode-F2'" is sent, both stations are commanded to transmit on 8.155
GHz. The format generator commands the digital converter input data switch to con-
nect to the appropriate IF /detector channel.

The ratio of the Iength of the coarse baseline to that of the vernier
baseline has been made 1:16 so that a 4-bit word could be used for the coarse data, If
a change in this ratio should occur due to extreme temperature cycling, it is desirable
to be able to have a 9-bit coarse data available. Therefore, a command "convert fo
9-bit data™ has been incorporated. Upon receipt of this command the format generator
stops the automatic sequencing of the RF switches from vernier to coarse baselines.
The 9-bit coarse phase readings are thus substituted for the vernier readings.

To provide design assurance for the antenna array thermal/
mechanical design, and provide baseline calibration capahbility in the 1-station mode, a
set of transducers has been incorporated into the array. Both temperature gauges and
strain gauges have been included. In this manner, information about the array dimen-
sions and temperature can be transmitted to the ground by using the "array transducers
on" eommand.

10.2.5 IN-ORBIT TESTING AND OPERATION

The in-orbit testing of the Interferometer Subsystem can be func-
tionally grouped into three identifiable test periods or phases:

¢  Phase I Tests — which provide the relatively gross
{qualitative) checkout and verification of all operating
modes to ascertain launch survival as soon as possible
after attitude stabilization in synchronous orbit.

®  Phase II Tests — which provide a thorough, in-depth evalua-
tion of all interferometer characteristics, including in-flight
calibration, as necessary to mission performance.

L] Phase III Tests — which are the post-verification functional
and operational tasks required of the Interferometer Subsystem.

Table 10.2-2 defines a set of anticipated tests, identifies the test
phase, and defines the test requirement in terms of anticipated test usefulness. See
subsection 2.5 of the Technical Proposal for more details.

10.2.6 LINK CALCULATION

The caleulations which determine the necessary ground station
effective radiated power are given in Table 10.2-3.
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necessary to calibrate at both frequencies since the two IF amplifiers have different
center frequencies. The phase readings obtained are formatted in the same way as in
the 2-station mode and are sent to the Telemetry Subsystem for transmission to the

ground station.

The baseline calibration mode enables changes in the baseline
length, baseline orthogonality, and various phase bias errors to be calibrated out. The
system is put into this mode with the ''select diagonal baseline mode" command., The
format generator in the digital converter then commands the switch drive to connect
the RF switches (in the coupler switch module) so that phase readings are made on two
diagonal baselines. Thus, the reference channel is connected to the pitch reference
antenna element (Pr) while the signal channel is connected to the roll vernier element
(Ry). Then the switches sequence so that the two phase-measuring channels are con-
nected to the Ry and Py elements. This sequence is performed repetitively, and the
phase readings so obtained are formatted into the interferometer output word in the
locations where the vernier word appears in the 2-station mode. The output word con-
taining the diagonal baseline readings is sent to the ground station, where it is stored.
The phase readings on the two diagonal baselines from illumination from two ground
stations are redundant to the readings taken with the orthogonal baselines since only
three phase readings are necessary to sense three attitude angles. Therefore, the
eight phase readings {four from orthogonal baselines and four from diagonal baselines)
can be used to calibrate changes in the orthogonal baseline length, the baseline
orthogonality, and the pre-switch phase bias error. The calibration of the baseline
parameters is efficient since the attitude angles and the baseline parameters are not
strongly correlated. The calibration of the pre-switch phase errors is weaker since
this type of error is strongly correlated with attitude angle. The calibration process
involves filtering the phase data using a least-squares formulation of a Kalman recur-
sive filter. This is more fully described in Appendix A of the technical proposal.

10.2.4.3 Backup Modes

The backup modes have been provided to enable interferometer sys-
tem operation to continue reliably should certain failures occur.

The two ac-de converters in the power regulator module have been
connected to redundant prime electrical power buses. Should one converter fail, the
"standby converter on" command will switch the system load over to the other con-
verter and bus.

The 2-channel receiver, which is made up of the mixer /amplifier
module, the IF detector module, the first local oscillator module, the double local
oscillator module, and digital converter module, has been provided with a standby
redundant powered-down 2-channel receiver. When the "standby channel on' command
is' sent, de power is applied to the standby mixer /amplifiers, first 1.0, DLO, and digital
converter. A pair of RF electromechanical latching switches in the mixer /amplifier is
also energized to switch the input channels to the redundant channels. The prime
channels are "powered down." The gate module switches inputs to the standby digital
converter,

As mentioned previously, the two IF amplifiers in the IF detector
module are tuned. to frequencies spaced 5 MHz apart, viz., 27.5 MHz and 32.5 MHz. To
improve system reliability it has been arranged to make these two IF amplifiers oper-
ationally redundant. This is accomplished by enabling the 2-station mode to be imple-
mented with transmission or only one RF frequency. Upon transmission of the command

10-21



The converter feeds this 60-bit word to the buffer module, where it goes to the Data
Acquisition Control Unit (DACU) in the Telemetry Subsystem. While the buffer accu-
mulates a new word every 34 msee, the DACU reads this word once every three seconds.

The interferometer is directly connected to the attitude control sys-
tem in the single-station mode. The digital output of the interferometer is fed into the
digital operational controller (DOC). Since the illumination from only one ground station
is used, the interferometer can only measure pitch and roll angles. If yaw angle data is
available from another sensor (the Polaris sensor, for example), 3-axis attitude control
can be achieved.

There are two ways to use the single station mode: (1) In the
boresight-mode the interferometer is used to point the spacecraft exactly at the ground
station. To accomplish this, the angle errors are fed to the ACS until the spacecrait is
slewed to exactly boresight, at which time the angle error goes to zero. (2) In the bore-
sight offset mode, a desired offset angle¢1, 61 from the LOS line to the ground station
is fed into the DOC in the form of counts N¢1, Ndj. These offset counts are subtracted
from the inferferometer output counts N¢, N6. The count differences AN¢, ANO are
then used as attitude error signals. This effectively offsets the angle null positions.

In this boresgight offset mode, the scale factor F, which relates the angle error to the
output count, is a function of the yaw angle.

€ = Fq, N¢ . €g Fg Np

(¥, Fg = f6)

Fe
There are two possible ways to implement the yaw axis control in this mode: either

maintain the yaw angle at zero (¥ =0) or measure the yaw angle and compensate both
Fg and Fg. :

In the single-station mode, the interferometer supplies the DOC in
the Attitude Control System with a 26-bit word from either the f] (ground station 1
readings) or the fg (ground station 2) half of the buffer output register. The 26-bit
words are clocked out serially by the DOC strobe. An interrogate pulse from the DOC
determines which of the two 26-bit words is required by the DOC.

10.2.4.2 Calibration Modes

The injection calibrate mode functions to phase calibrate the receiver
front end subassembly and the receiver/converter assembly. A calibration signal is
injected into each transmission line from the antenna elements at the point where the
line enters the switch. This injection is accomplished via directional couplers built into
the coupler /switch module. The equi-phased signals for calibration are generated by
dividing the output of the calibration oscillator with a 6-way power divider.

To accomplish the injection calibration, the "calibration system on™
command is sent. The two ground stations are also commanded off. The receiver com-~
mand receptor circuit generates a signal to disable the antomatic sequential switching
of the input gafe fo the digital converter. The format generator then switches the cali-
brate oscillator frequency between 8,15 and 8.155 GHz. At the same time the digital
converter is automatically sequenced between the two IF amplifier detectors. It is
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Table 10.2-1. Error Sources
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Electrical Degrees

Short Term Long Term
1. SPACECRAFT SYSTEM (30) (30)
1.1 Pre-swiich Errors (degrees) (degrees)
1.1.1 Antenna Distortion
Phase Center Ripple (1) 0.7
Reflector Inferaction Lo
1.1.2 Other
Baseline Tilt 1.5
Injection Calibrator Phase Drift 2.5
Component Mismatch 1.0
Transmission Line Tracking 0.5
1.2 Post-switch Errors
Front-End Phase Tracking (2) -—
Data Filter Drift (2) ———
Gating 0.18
QRuantization 0.60
L.0. Phase Jitter: negligible
2. EVM DISTORTIONS
Mechanical Distortions (+0.010) 1.6
Thermal Distortions (+0.019) 1.6
3. PROPAGATION ERRORS
Refraction errors negligible negligible
4. SCALE FACTOR ERRORS
Baseline Length
Baseline Orthogonality
Ambiguity Resolution negligible
5. GROUND STATION ERRORS
Ground Station Location negligible negligible
Satellite Location negligible negligible
0.74° 3.9°
(RSS) (RSS)
(1) Includes Mutual Coupling
(2) Those are removed by injection ealibration
Baseline Length 38.53 in. A¢ (electr. deg) = 2D singAe (attitude
angle)
Ap = (159.5)A8
A¢ = phase error = 4.6°
A9 = attitude error = 0.03°
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10,2.3 PERFORMANCE ANALYSIS SUMMARY

The performance of the Interferometer Subsystem is‘determined by
the magnitude of the various error sources and how these errors interact. Perform-
ance was determined by a combination of analysis and breadboard measurements. The
analysis was done by synthesizing a mathematical model of the entire system (spacecraft
equipment and ground equipment) embodying all significant error sources. Estimates
of the magnitude of the error sources were made, and computer runs of the attitude
angle sensing accuracy of the model were made using Monte Carlo techniques for sim-
ulating random errors. The magnitudes of the error sources were then varied to
determine their individual effect on system accuracy. Various in-orbit calibration
schemes were also explored to increase the accuracy achievable.

The resulis of the model analysis, which are too extensive to present
here (see appendixes A and B of the technical proposal), indicated that the attitude
accuracy of 0,039 (30 ).can be achieved. It was also found that by using phase readings
from diagonal baselines, changes in the baseline length and orthogonality can be cali-
brated out. This calibration process involves using only two ground stations with an
associated computer.

A tabulation of the estimated magnitudes of the error sources is
given in Table 10.2-1. Where breadboard measurements have been made, the measured
errors are equal or lower than the estimations.

This table applies to 3-axis attitude sensing where the scale factor
error due to baseline length changes has been calibrated out. For 2-axis sensing, base-
line length changes can be evaluated with the array transducers.

For a complete description of the error sources, see section 2.3.3
of the Technical proposal.

10.2.4 OPERATIONAL MODES

There are three classes of commandable operational modes for the
interferometer: the primary modes, the calibration modes, and the backup modes.
The two primary modes are 3-axis attitude angle sensing and 2-axis sensing. The two
calibration modes, injection calibrate and baseline calibrate, are used for in-orbit sys-
tem calibration, The backup modes allow the system operation to be modified or the
system to be reconfigured to compensate for certain system failure modes.

10.2.4.1 Primary Modes

The interferometer is capable of sensing all three attitude angles
(pitch, roll, and yaw} and can be used for 3-axis or 2-axis sensing. For 3-axis sensing,
the interferometer is sent a "select 2-station mode" command. The interferometer
sequentially makes vernier and coarse phase readings on the pitch and roll baselines
while it is being illuminated simultaneously from two ground stations. The readings
from the two ground stations are distinguished by the fact that the RF transmitting
frequencies from the two stations are separated by 5 MHz. The diplexer therefore
feeds the two down-converted signals into the two separate IF amplifier /detector filter
channels. The digital converter repetitively sequences between the two filter outputs
by means of its input data switch. The converter also formats the four phase readings
and adds a mode code bit signifying that the system is operating in the 2-station mode.
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An IF detector extracts a 2 kHz different frequency from reference
and comparison signals. The 2 kHz data signal is filtered and amplified to adequate
level by an operational amplifier and then shaped to digital form by a zero crossing
detector. The output is fed in parallel to the prime and standby digital converters.
These signal operations apply equally to the f1 and f3 channels.

The digital converter consists of an input data switch, a digital phase
comparator, a phase count gate, an averaging counter, gating logic, discontinuity detec-
tor logic, voting logic, a receiver clock, a clock divider, and a format generator. A
receiver clock acts as a stable time reference for a converter's circuits, while a for-
mat generator acts as the master control for the converter's operations. A receiver
clock also serves as the source of phase counting pulses for the averaging counter. A
format generator contains digital and logic circuits to generate and shape timing wave-
forms which are used to achieve converter synchronous operation.

The 1.024 MHz output of the receiver clock in the converter is trans-
formed by the clock divider (a 512 divider) to 2 kHz. This signal serves as the refer-
ence for the format generator, digital phase comparator, and DLO module.

The f1{ and {3 data signals from the detector module are alternately
sampled in sequence and are timed by the format generator. The 2 kHz digital data
signals are compared in the digital phase comparator with the 2 kHz reference (from
the clock divider). The resultant 2 kHz signal containing the phase information is used
in the phase count gate to stop counter action previously initiated by the 2 kHz refer-
ence signal from the format generator. The number of pulses supplied by the receiver
clock and allowed {o exist in the phase count gate is in proportion to the phase differ-
ence between the data signal and the reference, and in proportion to the interferometer
attitude angle.

To reduce the phase jitter caused by random noise during the counter
turn-on and turn-off, many successive counts are averaged together. The random phase
variance is thereby reduced by the inverse of the number of readings averaged.

The pulses from the phase count gate are counted in the averaging
counter which at first accepts only three samples for the purpose of detecting potential
discontinuity errors. The discontinuity logic examines these samples for an indication
of measurement in the area of discontinuity, where the line-of-sight angle is near a
full count of a vernier cycle and a zero count of the adjacent cycle, and a decision is
made based on the three samples made by the voting logic. The voting logic, upon two
positive samples of the discontinuous condition, compels complementing adjustment to
the elock divider and averaging counter. The remaining data samples are then received
by the averaging counter and proceed to the gating logic for output to the buffer module.
The voting logic, upon detection of two negative samples, allows the remaining data
samples to proceed to the gating logic without any adjustments to the clock divider and
averaging buffer. Gating of the data to the buffer module is under the direction of the
format generator.

In addition to conirolling the digital data extracting process, the for-
mat generator also serves as the central timing unit for the RF switch driver (in the
coupler /switch module), the calibrate oscillator, and the gates and buffers in the buffer
module. Accordingly, the format generator develops the waveforms that direct their
operation.

10-17



. Power for all components of the receiver front end, with exception
of the front end command therminator, is supplied by the Interface Circuits Module.
It contains necessary regulating and signal conditioning networks. It receives its
power from the power regulator in the receiver /converter assembly.

Upon command for interferometer power on, power from the regu-
lator (in the receiver/converter) is fed to the Interface Circuits Module which applies
required biasing voltage fo the transducer conditioner and to the RF switch driver.
Power is also applied to prime mixer /amplifiers, first LO, and DLO. At the same
time, logic functions will ensure that no power is applied to the standby circuits. In
response to the standby command, power is applied to the latching coaxial switches for
standby operation and to standby mixer /amplifiers, first LO, and DLO, and is simul-
taneously removed from the prime circuits through the Iogic. An indication of which
mode (prime or standby) is operating is transmitted to the telemetry system. A cali-
bration command enables the calibrate oscillator. Command signals from the Command
Decoder Distributors (A232 and A236) are interpreted by a decoding matrix in the com-
mand receptor module. The command receptor derives its power from the power
regulator in the receiver /converter.

The receiver /converter is comprised of seven modules: (1) IF
detector module, (2) prime digital converter, (3) standby digital converter, (4) buffer
module, (5) gate module, (6) power regulator, and (7) receiver command receptor,

The requirement that signals be received simultaneously from the
two ground stations is implemented by providing a diplexer and two separate IF ampli-
fiers in the IT /detector module. The diplexer output ports are tuned to 27.5 MHz and
32.5 MHz, and the two IF' amplifiers are similarly tuned. By spacing the transmitting
* frequencies by 5 MHz, the requisite simultaneous reception is accomplished. Should
one IF amplifier fail, the other IF amplifier would be operationally redundant since the
ground stations could then be operated sequentially. The tradeoffs involved in select-
ing this method of simultaneous operation are described in subsection 6.3 of the
technical proposal.

Signals from the receiver front end are detected in the IF detector
module after filtering and amplification. If the two carrier frequencies for dual fre-
gquency operation are f1 (8.150 GHz) and fo (8.155 GHz), the output of the first mixer/
amplifiers in both comparison and reference channels of the front end would be 150
MHz and 155 MHz, respectively, with a first LO of 8.000 GHz. If the lower DLO fre-
guency, to the reference channel, i.e., 122.500 MHz and 122.502 MHz is the correspond-
ing comparison channel member, the "reference' mixer outputs would be 27.500 MHz
and 32,500 MHz, respectively, for the 8.150 and 8.155 GHz carriers. The four signal
frequencies (two reference and two comparison signals) are combined into a common
signal (in the combiner module) and are fed to the diplexer in the IT detector module.
The diplexer separates the f; reference and comparison signal and the f o reference
and comparison signal into their respective channels.

Each channel in the IF detector module contains a main IF amplifier,
an IF detector, a baseband filter, a low frequency amplifier, and a zero crossing detec-
tor. The main IF amplifier performs the conventional amplifying function with Auto-
matic Gain Control (AGC). AGC affords the system a sufficient dynamic range to
handle the expected levels of the received signal. The AGC voltage is sent via telemetry
to ground stations as an indicator of received signal strength and receiver sensitivity.
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(nominally 150 MHz). The resultant signals at this frequency are amplified and in turn
down-converted in the second mixing action to a lower intermediate frequency (30 MHz
nominally) where they are further amplified,

To perform the first conversion, the mixer /amplifier module uses
the first LO module that contains local oscillator for both the prime first mixer/
amplifier and the standby first mixer /amplifiers. The particular oscillator is selected
by command, To obiain the first IF frequency of 150 MHz from the RF input at 8.15
GHz, the first LO operates at a frequency of 8.0 GHz.

The DLO is used for the second conversion process. The module
contains the local oscillator for the prime second mixer /amplifiers and the local
oscillator for the standby second mixer/amplifiers. Oscillator selection is by com-
mand. The DLO operates at 120 MHz to provide a 30 MHz second IF frequency from
the 150 MHz first IF. The DLO also provides two outputs differing in frequency by the
low frequency reference (2 kHz) from the digital converter used in derivation of the
outputs. Additionally, the phase of the low frequency that results from DLO's two out-
puts is coherently related to its reference from the digital converter and forms a firm
basis for correct data extraction, A phase-locked loop constitutes an important part
of the DLO for coherent operation. Finally, a DLO transmits lockup condition to the
telemetry system to indicate when data may be regarded as valid.

The method by which the double local oscillator down-converts an
RF phase difference to a low frequency phase difference is illustrated in Figure 10.2-4.
Two 8-GHz RF signals from fwo antenna elements with a phase difference ¢ are fed
into the first mixer (and shown), where they are down-converted to 150 MHz while pre-
serving the difference. These two signals are again down-converted by using the double
local oscillator. This introduces a frequency offset of 2 kHz to the second mixer out-
put signals. These signals are then summed, amplified, and detected. The 2 kHz differ-
ence frequency is then phase~compared to the 2 kHz reference signal which was used
to phase-lock the DLO. Because the two outputs of the DLO are phase coherent, the
phase difference ¢ of the IF inputs are preserved in the down-conversion and detection
process. This can be appreciated by tracing the signal phases as is done in Figure
10.2-4. The tradeoffs involved in selecting this type of phase-measuring receiver are
discussed in subsection 6.1.1 of the technical proposal.

The combiner is the final stage in the receiver front end. The out-
puts of the ftwo second mixers are summed in the final combiner before they are fed
into the high-gain IF amplifier. The comparison and reference combiners feed signals
from either the prime or the standby circuits, whichever is operational.

The calibration oscillator constitutes a source of radio frequency
signals to be injected into the interferometer system for calibration purposes. The
oscillator applies signals of the same frequency, amplitude, and phase upon command
at each of the three directional couplers of the coupler /switch module. Calibration is
executed sequentially and in synchronism with the digital converter at the two interfer-
ometer operational frequencies.

The Interface Circuiis Module is associated with the measurement
of system performance and contains all the accessory electronics that are necessary
to operate the measuring transducers in the array subassembly. This ineludes the
excitation, amplification, bridge and signal conditioning circuits required for satisfactory
transducer performance. Thermal and strain gauge transducers are sampled periodically
by the telemetry subsystem.

10-14
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all electrical components of the array assembly. The baseline structure also mainfains
the antenna array and transmission line positional stabilities that are vital to system
performance, and effectively distributes accumulated thermal energy. The transducer
module incorporates thermistors and strain gauges. These measuring transducers
verify the integrity of the mechanical entities. Properly placed thermistors verify the
baseline lengths by the relationship between length and thermal gradient. Verification
of baseline planarity is provided by strain gauges. The structural design tradeoffs for
the baseline and transmission lines are discussed in subsection 6.7 (technical proposal).

From the cable subassembly, the RTF signals enter the front end
which selects, down converts, and amplifies the signals. To accomplish these proc-
esses the front end contains: (1) coupler/switch module, (2) mixer/amplifier module
{including filter and summing networks), (3) first LO module, (4) double local oscilla-
tor {DLO) module, (5) calibration oscillator, and (6) interface circuit module (trans-
ducer conditioner, power conditioner and front end command receptor). The type of
receiver and receiver configuration tradeoffs is discussed in subsection 6.1 (technical
proposal).

The receiver is a switched dual-channel, triple down-conversion
system using direct counting. The signal and reference channels of the mixer/amplifier
module are sequenced between the various antenna baselines by the coupler /switch
module. The rationale for choosing a dual-channel switched system instead of a
6-chamnel unswitched system are discussed in subsection 6.1.2 of the technical proposal.
The reference antenna elements are switched by one switch while the other elements
are switched by another, as shown schematically inside the coupler switch module.

The coupler /switch module provides for signal selection and injection
of calibration signals. . Diode RTF switches, a switch driver, and six directional couplers
provide the selection and calibration functions. The sampling operation allows only
those signals that correspond to pitch or roll axis data to be processed at the appropri-
ate time. Thus, only a comparison of vernier and coarse data signals with their correct
reference takes place. The proper sequence, duration and periodicity of the compara-
tive measurements is under control of the digital converter, where the actual compar-
ison is also made.

Signals that leave the coupler /switch module enter the filter module
and its bandpass filter, circulator, and coaxial switch components. The components
are interconnected in the above order along two channels. One channel contains a refer-
ence signal and the other channel contains the signal to be compared against the refer-
ence. Only signals of the correct frequency are passed through the bandpass filter.
The circulator stabilizes circuit operation by isolating the input and output networks.
The coaxial switch connects the signal from the filter module to one of the two comple-
mentary circuits in the mixer/amplifier module. Thus, the coaxial switch directs the
signal in each of its channels to the appropriate prime or standby (redundant) circuits
of the mixer /amplifier module, and is operated by remote commands.

To accomplish conversion and amplification, the mixer /amplifier
module contains two mixer /amplifiers in series in each of the prime and standby cir-
cuits and two in each of the reference channel prime and standby circuits; i.e., double
conversion is performed in each comparison and reference channel prime and standby
circuits, thus requiring eight mixer /amplifiers. Radio frequency signals at the module
input are down-converted in the first mixing action to an intermediate frequency

10-13



Figure 8. AES Suit - Collapsed Position for Stowage - End View
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Figure 9. AES Suit - Collapsed Position for Stowage - Side View
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The TLA uses a combination of multiple bearing and constant volume convoluted
joints comprising the total mobility subsystem. See Figure 10 through 15 for a
pictorial presentation of suit mobility. The suit is separable into individual
removable and interchangeable modules; boot, leg, hip, lower torso, upper torso,

shoulder wedges and arm segments.

5.2.1 Shoulder Joint

The shoulder joint consists of four wedge'sections and five rotary seal
bearings. Wedge angles are determined in such a manner that the arm may be
moved in any plane without restriction or programming. The shoulder joint
subsystem is based on the multi-bearing shoulder joint developed at Ames Research
Center, Bio-Technology Branch. A problem area does exist in the current shoulder
configuration because of distortion in the bearing immediately adjacent to the
shoulder. This distortion has increased the torque of this bearing with a
resultant higher torque in certain arm motions. In the critical area, that
is in the typical work areas of the suit, the shoulder joint works exceedingly
well with little, or no programming evident. The bearings are truly compact
and provide nOt oniy prneunietic scaiiny Lut alzc contain enviranmental seals
both exterior and interior to the ball bearing race/seal itself. Similar

bearings are used in the hip.

A shoulder joint incorporating the bearing has been cycled 450,000 times
through a 120 degree arc -(one cycle moves the joint 240 degrees) at 5 psig without
an appreciable increase in torque or a discernable increasing leakage trend.

This demonstrated improvement affords greater suit life and indicates the

feasibility of suit reuse. Figures 16 and 17 show a typical cycling setup.

5.2.2 Elbow Joint

The elbow joint uses a single axis constant volume convoluted joint.
The cable is free to slide so that the joint can be completely collapsed during

stowage.
5.2.2%2 Waist doint

The waist joint consists of two elliptical, convoluted section, single axis
joints so constructed that planes of flexure are 90° to each other. Waist

abduction is provided with approximately +20% range. Waist flexion has 65°

. 70-6613
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T

PAGE

// JOB

<:>LOG DR

0000

// FOR
#NAMER
#]10CS
#LISTA

NOONON

NONNONONNN

NONOONH

1

§

IVE CART SPEC CART AVAIL PHY DRIVE
0001 0001 0000

ING

(CARD#1132 PRINTER)

kL

DIMENSION BMB(91)sBMT(91) sBMZ(91)sAXIAL(91) »VI91)

DIMENSION BETA(91)sAN(15)sBN(15)
DIMENSION TITLE(20)

DIMENSION U(91)

READ(292) (TITLE(ITLE) » ITLE=1+20)
FORMAT (20A4)

THIS PROGRAM CALCULATES MOMENTS AND DEFLECTIONS OF ELLIPTI
PROGRAMMER ~ MARTIN WOLFSON 93=33 EXTe 2364

Q@ IS THE IN PLANE LOAD PER INCH
P IS THE CONCENTRATED NORMAL LOAD

BIX 1S THE MOMENT OF INERTIA ABOUT X=X AXIS
B1Y 1S THE MOMENT OF INERTIA ABOUT Z=Z AXIS

BIP IS THE POLAR MOMENT OF INERTIA
AREA IS THE CROSS=SECTION AREA

R1 IS THE CURVATURE IN REGION 1

R2 1S THE CURVATURE IN REGION 2
GOMMA 15 I1RAC ANGLE AT wirilii RICICH
POISS 1S POISSONS RATIO

E IS YOUNGS MODULUS

-
—

READ(2+8)QsPsBIXsBIYsBIPIAREASEB
READ(2s8)R1sR2sGOMMASPOISSsEsC ZZsDEL
FORMAT(7E10Qe5)
GAMMA=GOMMA/57295779
C=COS(GAMMA)

S=SIN({GAMMA)

PO=1e+POISS

CON=BIX/BIP

CON1=BIY/AREA

$2=SIN(2e%GAMMA)
GAM1=1e570796=GAMMA %
AID]1=GAMMA=0,5%52
AID2=GAMMA+0¢5%52
§3=5IN(2¢#GAM]1)

AID3=GAM1+0+5%53
AlD4=GAM1~0e5#53

OUT OF PLANE PROBLEM

TO EQUALS ZERO BY SYMMETRYs
SHEAR 1S ZERO BY SYMMETRY.

T0=0.0

IN PLANE PROBLEM

CAP1=R2/R1

CAP2=R1/R2 :
CAP3=]1e5%#GAMMA+Q 425%#52=2e#S -

BECINSIIN DFGRFFS)

CAP4=C#*#(C=0e5%AID3)- 70-6613
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oo

PAGE

O

N TN N AN

Py ey Py ey

O Y i )

©

2

- CAP52R1%{1e=Ci+R2%C

CAP6=R1*#R1#%#R1

CAP7=R2%R2%R2 g Fore s S

Al1=GAMMA+GAM1*CAP1 . . 3 B3

Al2==R 2*(CAP2*(GAHHA—S)+GAM1*(la-C)+C*(GAM1-C}+S*(10-5))
w1=-R1*R1*{GAMMA-S+R2*CAP1*CAP1*(GAM1~C1+CAP1*(lo-C)*GAMl'
A21=R2*R2*(CAPZ*CAPZ*(S-GAMMA)-GAMI*!CAPE*(1-»C)+C)+C*C =5#(1e=C))
A22=CAP6*CAP3+R2*RZ*CAPE*(C*(GAMl-Ci+s*l1.-5)-CAP2*GAM1*(1.~C))-C

':I*CAPT*{CAPZ*C*(1.-C1+CAP4+O¢5*S*C*C)+5*CAP7*(CAP2*(l.-C)*(lc-S) +

2C#(1e=5=0e5%C*C) +0: 5¥S*AIDS) : .
w2=—CAP7*(-CAP&/CAPT*CAPB-CAP5*(CAPZ*CAPZ*GAMI*(1.-C)+GAM1-C)+C*R2

: 1§(CAP2*CAP2*C*(l.-C)+CAP4/C)-S*R2*lCAPZ*CAPZ*(10‘C3*(1.-SI+1--S

200

90

35

30

4
60

40
50

2:=065%C%C))

DET=A11%A22~A21%Al2 AR e

BM=(W1#A22=W2%#A12)/DET

H=(Al11%W2=-A21%W1)/DET k _
AXE1==e5#P#BB*C+0e5*P*R1#S 2 SRS AR e en B G L
AXE2=-.5*PﬁBB*S+Oe5*P*R1*(l--Cl i et
WRITE(22200)Q9PsBIXsBIYsBIPsAREABB
WRITE(3+200)R1sR2sGOMMASPOISSsESCZZ

FORMAT (1H s7El&4e7///) :

WRITE(3sS0)BMsHsAXEL1sAXE2 S S ST

FORMAT(1H +12HBENDING MOM=F12e¢4910Xs I1THHORIZONTAL SHEAR=F12e4/
112HBM AT GAMMA=F12e¢4910Xs12HTM AT GAMMA=F12.4/)

DO -30 J=1491 N : g
THETA=FLOAT(J=1)#0s0175 _

TEG1=SIN(THETA) ey

TIG2=COS(THETA) : o e £ SRRy s
IF (THETA=GAMMA) 35435537 : :
BMB!JI=-o5*P*BB*TIGZ+TIGl*(OcB*P*Rl—TO)
BMT{J)=TO*TIGZ'O;5*P*BB*TIGI+O-S*P*Rl*(le-TIGZ)
BMZ(J)=BM+(1e=TIG2)* (Q*R1=H)*R1
AXIAL(J)=H%T1G2 : e
GO TO 30
T1G3=COS(THETA=GAMMA)
TIG4=SIN(THETA=GAMMA)
3MB!J)=AXE1*TIGB-AXE2*TIGA+O-S*P*R2*TIGQ
BMT(JI=AXEI*TIGQ+AXE2*TIGB+0.5*P*R2*(1.*TIGB)

BMZ(J) =BM+R1#(Q¥R1=H)*(1le=C)+R2% (Q*R2=H*C) *#(1¢=TIG3)=H¥R2%S*TIG4
AXTAL(J) =H*COS({THETA+GAMMA)

CONT INUE o

WRITE(3s4)(TITLE(ITLE) 9ITLE=1+20)

WRITE(3+60)

FORMAT(1H1+10Xs20A4//) 5

FORMAT(1H #12Xs7THDEGREES»15Xs14HOUT PLANE BENDs 14X
17HTORSIONs14Xs13HIN PLANE BEND#11Xs11HAXIAL FORCE//)

DO 40 J=1491 ; =

THETA=FLOAT(J=1)

HRITE(3050)THETA:BMB(J},BMT(JJcBMZ(J)iAXIAL(Jl

FORMAT(1H » RLI0XSEISs T o e e A i o dr S

- - y—— g A B s S
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"CALCULATES DEFLECTIONS IN THE PLANE OF THE RINGS . s e aee

NN

CAP9=1,/(E*BIY)
. ZAP1=R1#%R1
| ZAP2=R2%R2
W=0
ZAP3=W*R1=H
A2==R1#ZAP2%* (W*R1=C*¥H)#(C+165707%#S)=H*CAPT*(S5=C)
i W1=CAP9*(=BM*ZAP1l=CAPS5%ZAP3#(1le=0s5%S*GAMMA)+0e 5%C*A2+BM*¥ZAP2+R1*
‘ 1ZAP2#2AP3%(16=C)+CAPT* (W*R2=H#C) +045%H*CAP 7#S*#GAMMA )
W2=0e5%CAPI* (CAPE¥* (S+CX¥GAMMA ) =S*A2=R1#ZAP2% (W¥R1=C¥*H) #GAMMA
| 1=H¥S*CAPT)
i Al=C¥W1=S*W2
: B2==W2%¥C=W1*S
; DO 300 KK=1s91
THETA=FLOAT(KK=1)#.0175
TRIG1=SIN(THETA)
TRIG2=COS(THETA)
IF(THETA=GAMMA) 3013019302
301 U(KK)}=Al1#TRIG2+ZAP1*CAP9* (BM+R1*ZAP3* (le=s5*THETA*TRIG1))
GO TO 300
302 SII=THETA=GAMMA
TRIG3=SIN(SII)
TRIG4=COS(SIT) _
U(KK)=0e5#A2*¥CAPI*TRIG2+B2*TRIG1+ZAP2*CAPG* (BM+R1*¥ZAP3%(1e=C)+

1R2% (W*R2=H¥C) % (1e=0¢ 5¥ THETA*TRIG3 )40 5¥H*R2¥S*THETA*TR1G4)
9 300 CONTINUE

WRITE(3s4)(TITLE(ITLE)»ITLE=1520)
WRITE(3+95)

95 FORMAT(1H ’IZX’THDEGREES’ISXgIZHY DEFLECTIONo15Xs5HTWISTo
115X¢12HX DEFLECTION//)

e U R NS

et e i e S AP A e N S s B e S SR S e i

Do 120 K=1491 e L kot W 0 AR ), :
THETA=FLOAT(K=1) (R =y o
WRITE(3592)THETASV(K) sBETA(K) sULK)

92 FORMAT(1H s4(10XsEl4e7))

120 CONTINUE :
STOP S I R R AL f.53
END ) A e s e
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RING LOADED NORMAL TO PLANE OF RINGe.
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1484170E
1445682E
140675 2€E
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llt’quc
112 2859F
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967 " 840K
49 33E
35 52€
4264402E
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1350779E

7337512E°

04
04
04
04
Q4
04

O 5al

04
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04
04
04
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04
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04
04
04
04
04

U4
04
04
04

03 - -

03
03,
03

03 -
03

03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
01
02
02
03

04 --

04 ==

TORSION

0e2058029E=

=«0e3474599E
=0:6895275E
=0s1026095E
«0e1357063E
=0e1682330E
=0:2001793E
=062315357E
=0e2622923E

" =062924401E

=0e3219696E
=0e3508718E

-=0e3791378E

=0.4067593E
=0e4337269E
~0e4600333E
=004856702E
=065106297E
=0e53249044E
=0e5584862E

- =0e5813681E

=066035437E

. =0e6250054E

=UeO43 147 AL

-=006657626E

=0e6850454E
=0e¢7035896E
=0.7213896E
=0e7384404E
=0e7547358E

-=0e7702713E

=0s7850429E

T =0s7990448E

«0e8122734E
=0.8247248E
=0eB363946E
=0e8472802E
=0:8573770E
=0e8666827E
=0e8751943E
=008829094E
=0e¢8898251E
=0e8959399E
=069012515E
=0e9057581E
=09094592E
=0e9122522E
=0e9144382E
=069157146E
=0e9161824E
=069158405E
=0e9146899E
=069127304E

03
02
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03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
o3
03
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03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

03 .

03
03
03
03
03
03
03
03
03

=0s1173913E
=0e1166802E
=0e1145461E
=061109897E
=061060126E
=0e3961658E
=0e9180257E
=0e8257398E
=0e7193246E
=-0e5988302E
=Qe4642784E
=0e¢315T7136E
=061531858E
0:2325512E
0e¢2135705E
Qe4176774E
" 0e6355314E
0e8670549E
Qe It12181E
0«1370838E
0e1642955E

- 0e1928425E
.. 0e2227178E

~ e~ e A

e LSS T h s =

0e2864146E
0e3202168E
0e3553083E
0e3916777E
0e4293138E
0e4682054E
045083406E
0e5497069E
0e5922924E
0¢6360830E
0e6810652E
0e7272264E
0e7745513E
‘0e8230265E
- 0e8726356E
0¢9233657E
0e9751992E
0¢1028121E
0e1082114E
0e1137163E
0e1193252E
0e1250362E
0e1308475E
0e1367575E
0e1427643E
0e¢1488660E
0e1550609E
0e1613469E
0el1677223E
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-- IN PLANE BEND
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02
02
02
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02

03
03
03
03
03
03
03
03
03
03
03
03

AXIAL FORCE

02837804E
0e2837370E
02836066
0e¢2833894E
02830854E
0e2826948E
02822175E
0e2816538LE
02810039¢E
02802679E
0e2794461E
0e2785387E
062775460E
0e2764684E
0¢2753056E
02740593E
0e2727287E
0e2713146E
02698174E
0e2682376E
0e2665756E
0¢2648320E
0e2630073E

A_AacrIInane
T e T e W e

0e¢2591168E
02570522E
0¢2549089E
062526875E
02503888E
0248C1l34E
0e2455620E
0e2430354E
0e2404344E
0e¢2377598E
02350123E
02321929E
02293024E
0e2263416E
0e2233116L
02202131E
0¢2170473E
0e2138149E
0«2105171E
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0¢2037290E
0¢2002408E
0e1966914E
0«1930817E
0elB894129E
0«1856861E
041819024E
0e1780630E
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PROOF LOADS FOR ELLIPTIC RING LOADED NORMAL TO PLANE OF RING.

(:) DEGREES

O

0¢0000000E
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0014 RETURN
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| Qoooz {EtE=.315,5.0
’ 0003 5 Z=A
" 0004 RETURN
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0021 RETURN
0022 END

S SOORT e L EUNCETON FRAY e =2
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0003 RETURN

’ouo:. END s e e

FUNCTICN AT(A)
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0003 RETURN
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© 0009 RETURN
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1.5681E-05
1.6666E-05
1.7652E-05
1.8635E-05
1.9626E-05
2.0614E-05
2.1603E-05
2.2593F-05
2.3583E-25
2.4575E-25
2.5566E-05
2.655GE-05
2.7553E-05
2.8547E-05

2+95428-05

3,0538E-05
3.1534E-05
3. 25315=05
3 3530E=05
3.4529E-05
3:9529E=05
2,6529E-05
Rl HB1E=0%
3.8534E-05
3.953RE-05
4 ,0542E-05
4o 1548E=%
Lie 259 5F~05
4.3564E-05
4 45T73E-05
4 ,5584E-25
4.659TE=95
4. T6 LE=O5
Y e 862 6E—05

0.0
-4 ,5353E-06
~-8.6425E-06
-1.2345E-05
—-1.5664E-05
~-1.8625E—05
-2.1248€E-05
—-2.3557TE-05
-2.5573E-05
=2 . T319E-05>
~2;8815E~05
-3,0083E-05
-3,1144E-05
-3,2018€E-05
=3 2P2EFE=05
-3,3285E-C5
-3.3717E-05
-3,.4040E-05
-3,4273E-95
—-3.4433E-05
-3,4538E-05
-3.,4605E-05
-3,4452E-05
-3,4694E—0C5
-3,4748E-05
-3.4828E-05
-3,4951E-C5
-3.5130E-05
-3.5381E-05
-3.5716E-05
-3.6149E-05
-3.6694E-05
-3,7353E-05
-3,83167E-05
-3.,9119E-05
-4,0229E-05
-4,1509E-05
-4 ,2968E-05
-4 . 4515E-05
-4 645653E-05
=4 o A1 TE-0QS
-5.0786E-05
-5.3277E=05
-5,5938E-05
-5.8954E5-05
-6+2151E—-05
—-6.5594E-05
-6.9238E-05
~T7.3234E-05
-T.7T436E-05
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AMALYSIS OF SPHERICAL SEAT IN SPACE SUIT HWAIST RING. T=0.055

ARC VERTICAL HORIZOMTAL HCOP AXTAL

DISTANCE FORCE FORCE FORCE MOMENT
0.0 BT412E 02 " =2.52718 L} 6.374GE 01 -—1.C567E 00
2+.9210E-03 S5.T4T2E 02 =2+3980E Ol 6.3598E 01 =7.0696E-01
5. 8419503 S5« 15128 02 =2.2651E 0L 6.3377€ 01 -6.3879E-01
B.,7629E-03 5. TAT2E 02 =2:14C9% QL 6.3025€ 01 ~5.74398-01
1.1684E-02 5. 14 12E C2. -2,0134E Cl 62556 01, —5,1371E-01
1.4605E-02 S5« T412E 02 =1.88T%1E Ol 6.198lE 01 -4.5675E-0Cl
1. 152607 S5at4T2E 02 . =1.1620E 01 6.1314E 01 =4.,0345E-01
2.0447TE-02 S5 T4TZE 02 =1.6343E Ul 6+.0564%E 01 = —3.537196-01
2.3368E-02 5.74T2E 02 -1.5163E Ol 5.91%1E 01" =3.0712E-Cl
2.6289E-02 S.T4T2E 02 =1.3%960E Q1 5,8857€E 01 =2.6518E-01
2.9210E-02 S.T4T2E D2 —=1.27T15E 01 5.7917€ 01 -2.2613E-Cl
3.2131E~02 S.7472E 02 =1.1610E 0Ol 5.,6929E 01 -1.9C51E-01
3.5052E~02 5:T84712E 02 —=10465E 0Ol 5.,5902E 01 =-1.582TE-0l
379 T3E=02 o N g e Sl e s s o o SRS 5+4845E 01 =1.2934E-01
4,0893E-02 5.7472€ 02 =8.24C5E GO 5.3762E 01 -1.0365E-01
4.,3814E-02 S.T4T28. 02  ~T:1611E 00 5.2655E 01  —8.,1152E~G2
4.67T35E-02 5. 14126 €2 =6.,1043E Q0 Ss1531E 0} ~£.17T74E-CZ
4.9656E-02 5 14T2E .02 =5,0705& DO 5.0398E 01 -4.544%E-02
5. 28T7TTE-02 Sed4lZE G2 =4.0590c 00 4.9254E 01 -=3.2111E~02
5.5498E-02 S.T4172E 02 =-3.,0723E CO 4,8105€ 01 =~2.1689E-02
5.8419E-02 S.T472E 02 =2.1082E Q0 4 .6950E 01 <-1.4119E-02
6.1340E-02 S« 14728 02 - ~141616E LO 4.5191E 01 " =9.3311E~03
6.4261E-02 S«l4&T2E 02  =2.5050E=01 4.4628E 01 —7.2540E-03
£.7182E-02 5.7472E 02 6.42G5E-01 4.,3463E 01 ~7.:8229E-03
T+0103E=02 Sel412E OZ 1.5128E CO 4 +2297E 01 =1+0569E-0&
7.3024E-02 5.7472E 02 2,.3539E 00 4,1128E 01 -1.6618E-C2
T.5945E~C2 Se.T472t 02 3.1813E 00 3s9956E 01 —~2.4T03~C2
T.8866E-02 5.7472E 02 3.9759E CO 3.8179E 01 =3.5156E—-CZ
8.1787E-02 5.T472E 02 4,7545E 00 33T59 58 01 =4 19L5E—DE
8.4708E-02 5.7472E 02 5.5051E CO 3.6401E C1  —6.2885E-02
8. 1629E=-02 D« i4T2E 02 6+2313E 00 3.5194E 01 -8,0023E-02
9.0550E-02 SetenZE 02 6+9329E 00 3.3971E 01l -9.9246E-02
9.3471E-02 S5et4T2E 02 T+ 6055 E OC 3,2728E 01 ~1.2048E—0L
9.6392E-02 S.04T2E 02 8.26C6E 00 3.1460E 01 -1.4365E-01
9.9313E-02 5. T412E G2 8.8857E 0O 3.0162E 01 -1.6868E-01
1.0223E-01 5.747T2E 02 9.4842E CO 2«8829E 01  ~1.9551E~01
FeOH15E=01 5.7472% 02 1.0055E OL 2.7458E 01 =-2,24C4E-Cl
1.0808E-C1 5« 1472 02 1.0598E O1 2.6040E 01 -2.5420E-01
l.1100E-01 5.7472E 02 11112 G1 2.4570E 01 -2,8550E-Cl1
1.1392€=01 5«7472¢ 02 1»1595E O 2+3042E 01 —3.1SC6E-01
l.1684E-01 S.74T7T2E 02 1.2047E 01 2.1448E. 0} —3.5358E-01
" 1e1976E~01 5.7472E 02 1.2465E O1 1.S782E 01 =3.8933E-01
l1.2268E-C1 5.T472E €2 1.2849E 01 1.8037E 01 =4.,2634E-01
1.2560E-01 Be14T2E 02 13157 Cl 1.6204E 01 -4.6438E-01
1.2852€E-01 S5+T4T2E 02 1-35C6E Ol 14276 C1 =5,0336E-01
1.3144E-01 S5.7T4T2E 02 a3t 7okE 01 1.2245E 01 ~5.4319E-Cl
l.3436E-01 5eT412E G2 1.40C3E Cl 1,0103F 01 =5.83756-01
Y37 288=0] Sl TAT2E0Z 1.4136E O1 T+841TE 00 =63 2491E-C1L
1.4021£-01 5.7472E C2 1.4321E O1 5.4529E 00 -6.6654E-C1
l1.4313E-01 5.7412€E 02 1.4407E 01 2.9273E 0D  =T.084%2E-01

HOOP
MOMENT

=1 056 7E;
—2.5450E~
=2 a2 A TE=
-2.06785~-7"
—1.8494E-;
=1.5443E~_
140208 =3
=1 27362
—0 s 34 65E-3
—8.1407E-
—6 +8584E~C
—4 .5561F~C
=3 13148=3
e e
=2 2 2239E-C
—le6361p—2
=1 AS50E-L
=T .83081E=C
~5 082 TE=0"
=3, 3592E-C
—2.6114E-C.
-2 81631

—5.9826E-3"
—Be8932E-10
-l.T246E-C.
-2.2638BE-C
=2 3808
=3 BIPGE=¢
—4,3373E-3
=5 o1 T1HE=C
=6,0T2TE-C
—7.0382E=0
-8.0654E-7C
-9.1511E-C
-1.0292&-7¢
-1.1486E-C
-1.,2729E~C
-1.4018E-
-1.6718E-¢
-1.8121E-C

A}

=1,95%5E=1

=2, 10158
-2 +3995L-L
=2 ,5506E"



AXTAL

MOMENT
0L -17.5061E-01
00 =7.9275E-01
00 =8.2474E-0C1
00 -8.7639E-Cl
g1 =9, 154E~01
Dl =9, 51966~01
0l =-9.9746E-01
0l =-1.C353C 00
01 -1.0728E .00
01 -1.1081E 00
91 =f.1416F 00
01 -1.1729E 00
01 -1.2013E 00
01 -1.2280E €O
01 -1.2511E CO
01 —-1.2708E CO
01 =-1.2968E 00
01 -1.2987E 00
Cl -1.3062E 00
o0l -1.3083EF 00
01 -1.3061E 00
02 -1.2978E 00
02 -1.2834E 00
Ti.oea4t da
0@ 1.2243¢ co
-1.1988E 00
2 -1.1552E CO
02 -1.1030E 00
02 -1.0418E 00
02 -S.71C0E=01
02 -8.S000E-01
02 -7.98256-01
02 =f 082 2B~
02 -5.8028E-01
02 —4.5285E-Cl
02 -2,12358-01
02 ~-1.58156-01
02 1.0361E-02
02  1.53836-01
02 3.9281E-01
C2  6.CT91E-01
92,  Bi39TTE-0O1L
02 1.0890E 09
02 1.3562E 09
02 1.6419E 00
02 - 1.9466E 00
82 2.2710€ 00
02  2.6155€ 00
02_ 2.S807E CO
c‘. 3.3669% 00

HOOP
HMOMENT

-2-T022E=01
—Zs'c a0 E=T]
-3,0051E-01
=3.15505=01
-3.3031E-01
-3.44875-01
-3.5909E-01
=3 . I233E—0L
-3.8620E-01
-3.,72393E-01
-4 .,1098E-01
~4,2226E-01
-4 ,3266E-01
-4 ,4207E-01
-4 ,5033E-01
-4 ,5T49E-C1
-4 ,6326E-01
-4,6755E-01
-4 .7023E-01
~4=011Tc=01
-4,7021E-01
—4,56T722E-01
-4,6202E-01
—4,5445E-01
=iy o 4 IHE—U L
-4 4,3155E-01
-44,1586E-01
—-3,9709E-01
=3 e I S06E=0 1L
—=3.49556E-01
-3.2040=-01
—2.8737E-01
—-2.5028E-01
-2.0893E-01
-1.,6302E-01
-1.1244E-01
-5.6G35E-02

3, 1299603

Ga9TTTE=D2

l.4141E-01

2.1885E-01

30232==1)}

3.9204E-01

443823E-01

5.9108E-01

1< 0078=01

821 7T56E-01

9.4159E-01

L.0730E 0O

1.2121E 00

e e e e e e e - o - |

HORIZONTAL
DISPLACEMENT DISPLACEMENT

-1.8034E-05
—1486281F=G3
~1.8541E-05
-1.8817E-05
~1.9103E-05
-1.9416E-05
=1+ 97A0E=G5
~2.0083E=05
-2.0444z-05
—2.0824E-C5
-2.1224E-05
-2.1644E-05
-2.2085€E-05
—2.,2548E-05
~2.3032E-C5
= 22353905
-2.4069E-05
-2+ 4622E-05
=2« 51L9IE-05
= ST O E=D5
~2.6419E=05

-2.7C65E-05.

=2 1T 34E—-05
~2.8426E-05
—ZeILHUE—DD
—2.98TIE-05
~3.0634E-05
-3.1413E-05
~3sd 2 LLE=DD
=3 30 2BE=05
~3 «3862E-05
=3 e& T 2E=0%5
=3 +557TTE=05

-3.6453E-05

~3.7340E-05
=3 +B236E—05
=3 .91 36E=05

0040E-05
-4 ,0943E-05
-4,1843E-05
~4..2T35E-05
-4 ,3618E-05
-4,4435E-05
-4 ,5333E-05
-4 ,6156E-05
-4,6950c-05
T729E=-05
-4.8423c-05
=4 ,9101E-05
-4,.,9719t-C5

.._[*

70-6613

VERTICAL

4.96435—35

5.0662E-05
5.16336=-05
5.2706E-05
5.3731E-235
5.4759E-25
5.5738E-05
5.6821E-05
5.7355E-05
5,8393E-05
5.9934E-05
6.09775-05
6 .,2024E-05
6.30T74E-05
6.4123E-95
6.5185E-05
6.6247E-25
6.7T312€E-05
6.8382E6-05
6.9455E-05
7.0534E-25
7.1617E-05
7.27T05€E-95
7. 3798E-05
7.60C0E-05
7.7110E-05
7.8225E-05
7.9345E-05
8.,0472E-05
8.,1605E-05
3,2744E-05
8.3389E-05
R.50%41E-05
8.6199E-25
B8.73645-05
R8,8535E-05
8.9713E-95
97.0898E-05
9.2089E-905
9.3286E-95
9.4491E-95
9,.57T01E=-05
9.691L7E-25
9.814CE-25
9,.,9368E-05
1.006CE-24
1.0184E-04
1.0309E-04
1.0433E-04

Page F89

R R R e e TS ST - 550 NP

b

P

PAGE

ANMGULAR
ROTATION

-3.1895E-05
—8.56612E-95
-9.1587€=05
-9.,6817E-95
=1.0230-05%
-1.0803E-04
—1.1401E-04
-1.2023E-04
=1.,2667E~04
-1.3334E-04
-1.4022E-04
~1.4130E-D4
-1 . 5450E~04%
-1.6193E-04
—1+.695TE-04
—la 1 129E-0%
=15 851 PE=0T
=1.9302E=0%
-2,0099E-04%
-2.0899=-04
—2.1699E-04
=2:2495E—04%
=2 3285E=0%
—2 4054E-04

s IO ﬂl
t.q LR e

=2+ 5513 E=D4
-2.6294E-04
-2.69855-04
—2.T642E-D4%
=2.8259E-04
~2.8829E-04
—2.9347E-94%
—2.9305E-04
-3.0197E-04
-3,0515E-04
3015 1E=04
—3.,0896—-94
-3.0944E-04%
-3.0834E-04
—~3.070TE-Q4
-3.,0404E-04
-2.9964E-04
=2 .9371TE-054
—-2.3632E-04
-2.TT19E-04
-2.6625E-04
~2+5339E-04
=2+ 38349 E-C4
=2 .2 142E-04
=2s0205E—0%

2A




AMALYSIS OF SPHERICAL SEAT IN SPACE SUIT WAIST RING. T=0.055

ARC

f_;). DISTANCE

.

1.4605E-01
1.4897TE-01
1.51895—01
1.5481E-01
1.5713c=01
1.6C065E—C1
1+635TE-D1
lobb“gE—gl
1.6942E-01
P2 3atE=01
1. 7526E-0C1
1.7818E-01
1.8110E-01
1-3402E—01
1.8694E-01
1.8986E-01
1.9218£~01
1.9570E-01
1.9863E-01
250155 E=00L
2.0447TE-01
2.07T39E~01
2+ 1031E-01

Q;-HHF-(H
+1615E-01

2+1907E-01
2 2199E-01
2.2491F-01
2.2784E-01
2.3076E-01
2+3368E-01
2.3660E-01
23952 =01
2.4244E—CI
2.4536E-01
2.4828E-01
2.5120E-01
2.5412E-01
2:5704E-C1
2.5997C-01
2.6289E-01
2+ 6581 E=D1
2.6873E-01
21 165E=01
2 Ta5TE=0]
2+ TT49E-C1
2.8041E-01
2+8333E-0k
2.8625E-01
2.8918E-01

VERTICAL
FORCE

Sl g2
S.T4T7T2E 02
S«faT2E U2
S o S
S5¢ 14 T2E C2
Sfal2E 02
SelaT2E U2
5«14 T2E D2
5.7T4T7T2E 02
Set4i2E 02
Setatee 02
Set4T2c 02
Sel%T2E 02
Sis 141 2E D2
Sl T2 02
5. T4T2E 02
514 T72E 02
Batat2e 02
S5T4T2E 02
SeT4T2E 02
S« 1472E Q2
Hel 4 T2E 02
Sl ai2E 02
B4 T2E 02
e laloE C2
Be 14728 C2
S« T4T2E €2
5e T4 2E 102
KeT4&T?E 02
5« 1472 02
S+T%T2E G2
SefLT2E D2
Bed4T2E 02
5.7T4T2E 02
Bel4T2E 02
Set4T2E 02
e t4lzE B2
S5« T4T2E 02
5.T472E 02
Salttee B2
a4 T2E Q2
SeT4T2E 02
S5.T4T2E 02
5.741T2E 02
Se T4 T2E502
S.T4l2E C2
BedaTZ2E 02
SelalT2e 02
5.7472E 02
5.7472E 02

HCRIZCNTAL
FORCE

1.4440E 01
L4841 7E 01
1.4336E CI
14192 O1
I <3533 0
Fe o103 EOL
13351 01
Jra 292 e U
1+24C9E 01
k1 LEOL
141123 -01
1 <G339E Gl
9.4551E 0O
8.4663E Q0
T=3b6T4E 00
6 1532E 00
4,B187TE 00
3<3534E OO
1.7669E 0OC
3.83564E-02
-1.8310E 0OC
-3.8433E QO
-6.01855 00
-8.3468E 00
=1.0839E 01
—1034995 01
-1.6333E 01
-1.9346E 01
—2+2542E 01
=-2.5926E 01
=2 <95 CLE G
=3,.327T3E O1
-3.7244E Cl
el liE Ol
-4 ,5T96E 01
—=5,0381E 0L
-5.5176E Ol
-6.0180E 01
~65+5355E 01
=T:0819E 01
~T <6552 C1
= 8eZe9le QL
-8.8334E 01
-5.4577¢C 01
-1.C101E D2
=1.0764E 02
-l.1444E 02
=Fe2l%ZE 02
-1.2856E 02
—-1.3535E 02

HOOP
FORCE

2:5662E—

~ 55536 E

=8 118k
—1.2041E
— 1o G5l E
-109291E

=2s2215E

=2 1351¢F
=3 DT OTE

—3.6289E

-4 .1105E
~4 .6160E

—501462E
o S 5 S

-6.2823E
-6.8892E
=TaH2e4Ek
~-8.1822E

-3.8686E
_9.5819E

=1s03272E
-1.,1088E
— w1851 E
-1.2700E

-103544E

-1.4412E
-1.5304E
=1 . 521SE

=T {1558

=1«8111F
~1 +S085E

=2 00175

=2 e LI E
=2 L2096

r2.3127E

=2« S FD4E
=7 +D18IE
—2.6224E
~ 2 1255E

=2 .32 1T8E

“ZQQZBQE
= 0283 F

= 3eLE94E
- 32198k
«3+31017¢c

=397 1E
-3.4801E
=3 LS55 T 1LE
_3obZBOE

70-6613
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ol
30
Q0
00
Ci
01
01
0Ol
01
0l
o1
01
01
0l
Gl
Cl
01
01
cl
01
0l
02

02

02
02
02
c2
02
02
02
02
02
02
a2
02
02
02
02
02
02
C2
02
02
02
G2
02
02
02
02
02

AXIAL
MOMENT

=1+5061LE=01
—~T.92715E=01
-8.34714E-C1
~-8,7639E-01
-9,1754E-Cl
-9 +5TS6E-01
-9,9746E-01
-1.C353E Q0
-1.0728E 00
=1 1081500
—1.1416E QO
=1a 1 T29E 00
-1.2018E 00
-1.2280E 00
=1-2511E 60
-1.2708E CO
~1.2868E Q0
-1.2987E 00
-1.3062E 00
—-1.3083E 00
-1.,3061 E QO
=1:2978E 00
-1.2834E 00
=1.2624E U0
=1 w230 PEH0U
-=1.1988E 00
=11 5528300
=1.1C30E G0
-1.0418E 00
—S.71C0E-01
-8.SC00E-01
=7:9825-01
=8 B9 22601
=5.8028E-01
—4.5285E-C1
=3+1235E=01
~1.5815E~01L

1.0361E=02

1. S583 =01

39281 =0
6.C791E-01

BEAGITE=0

1.0890E 00

1.3562E 00

1.6419E 00

1.9466E 00

22T Yo ENG0

2.6155E 00

2.5807& CO

3.3669E 00

HOOP
MOMENT

-3.4487E-0
-3 . 5909E=1
—J T2 SGE—0
=3 .8620E=-01
~3.F89 311
-4 ,1093E-01
-4,2226t—01
4« 3266E—0]
-4 .4207E-01
=4 .5039E=01]
4 ,5T7T49E-0 1
-4 ,6326E-01
-4 .,6755E-01
4 < T023E-01
-4,7T117e-0]
—QQTOZIE_Cl
~4.6722E-01
=4, 62026—01
—4.5445-01
= s HI0E-U§
—% 3 155E~01
4 .1586E-01
~3:2T09E=01
—3 sl 206E-0
—3+ 495601
-3.20405-01
=28 13 (E=11
-2+5028&-01
-2003335_01
=1 +6302E-01
-1.12442-01
~5 +5 GRS E=02
33 1299E=03
6.3 TTTE-DO2
L.4141E-0]
2.1385E-01
3e0232E+01
3.9204E-01
4 .8323E-01
5.3108E-01
T.0078E-01
B8« L I56E-0]1
D4 L5901
1.0730E 0C
1.2121E 00

L
1
!
-3.3031E-01
1
1



RING. T=C.055 PAGE 3A
- AXI AL HOOP HORI ZONTAL VERTICAL ANGUL AR
. MCHENT MOMENT DISPLACEMENT DISPLACEMENT ROTATION

02 2.7746E 00 1.3588E 00 -5.0278E-05 1.055SE-04 -1.8026E-04

02 ' 4.2C4LE 00+ 1.5135€ 00 -5.07706-05  -1,06846 04 ~1.5591E-04 ]

02 4.6556E 00  1.6762E 00 .1184E-05 1.0810E-04 ~—1.28R6E-04 -

02 . 5,1277E 00 1,9466€ 00 - wﬂgﬁggF 05 1.0936E-04 =9.8993E-05 dﬂJ"Q(“ﬁge‘}L’

0z 5.5918E 00  2.0181€ 00 -5.1792E-05 ~ 1.1063E-04 —6,6249E-05 sterte Ssphencat

02  6.0531£ 00 2.1832¢ 00 -5.19806-05 1.1190£-04 =3,0660E-05

02 6.5051E 00 .3403E 00 =-5.2086E-05 - 1.1319E-04 7.7283E-06

02  £.9473E 00  2.4889E 00 =-5.2103E-05  1.1449E-04  4.R372E-05

02 7.3815E CO  2.6285E 00 =-5.2024E-05  1.1581E-04  9,2728E-05

02 7.8061F 00 2.7586E 00 =-5.1841E-05  1.1716E-24  1.3926E-04

02 B8.2216E 00 2.8787E 00 -5.1548E-05 1.1855E-04  1.8842E-04

02  £.6278E 00 2.9882E 00 -5.1138E-05 1.1997E-04  2.4018E-C4

02 9.0245E 00 3.0865E 00 =-5.0607E-05  1.2144E-04  2.9449E-04

02 9.4113E 00 3.L730E 00 =-4.9946E-05 1.2296E-04  3.5132E-04

02 9.7878E CO  3.2470E 00 -4.9151E-05  1.2454E-04  4.1063E-C4

02 1.0153E Cl  3.3077E 00 =-4.8219E-05 1.2619E-04  4.7237E-04

02 1.0507E Ol  3.3543E 00 -4.7143E-05 1.2792E-04 5.3651E-04

02 1.0849E 01 3.3859E 00 =-4.5919E-05 1.2972E-04 6.0299E-04

02 1.1177€ O1' 3.4017E 00 =4.4544E-05 1.3162E-04 6.7176E-04

02 1.1491E Cl  3.4006E 00 =-4.3016E-05 1.3362E-04  1.4277E-04

02 1.1789E Cl  3.3316E 00 =-4.1329E-05 1.3573E-04 8.1596E-04

02 1.2C70E CL  3.3436E 00 =-3.9481E-05  1.3795E-04  8.9125E-04

02 1.2333E Ol  3.2854E 00 =3.T470E-05 1.4029E-94  S,6858E-04.

07em 1.2575E C1  3.2058E 00 =-3.5297E-05  1.4277E-04  1,0479E-03

0 1.2796E 01  3.1033E 00 =3.2958E-05  L.45405—04  1.i2%0Z C3 ‘

02 1.29G2E Ol  2.9767€ 00 =-3,4237E-05  1.4820E-04 1.2119E-03 - '

82 1. 34:5F €1 2.9192€ 00 <=2.3488-C5  1.5062E-04 L .'2695r-'ﬂ;:“:3‘5“"“““f"-"z”‘{"l;/‘”‘““"ji

01 1.3904E Ol 2.8565E 00 =-2.4499E-05 1.5362E-04  1.3857E-03

01 1.3945E 01 2.6163E 00 =-2.1534E-05 1.5717E-04 1.4773E-03

02 1.3477E O1  2.1772E 00 -1.8619E-05 1.6128E-04  1.5683E-03

02 1.2426E 01 1.51786 00 =-1.5783E-05 1.6598E-04  1.6555E-03

B9 Y.0T 166 Ol % 65t T1TE~D)L ~1.3DRTE~05 1.TR24E-0% -1, 7352E~03

02 8.2671E 00 =5.4236E-01 =-1.0565E-05 1.77056-04 1.8029E-03

02 4.9957E CO -1.9802E 00 =-8.2838E-06  1.8339E-04  1.8540E-03

07 B.15646E-01 =-3.T117E 00 =-6.3120E-06 1,9022E-04  1,8831E-03

03 -4.3562E 00 =-5.7502E 00 -4.73106-06 1.9747€-04  1.8843E-03

03 =-1.0622E Cl —-8.1062E 00 -3.6314E-06 2.0506E-04  1.8519E-03

03 -1.9506E Gl =—-1.2695E€ Ol =-1.7580E-05  2,1419€-04 1.TT61E-03

02 -2.4411E 01 =1.4147€ Ol _B.4610£-06 _ 2.1834E-04 _ 1.64126-03 &% el

8T =3.3402F Ol -1.1910E 01 +—1.1270E~07 2.20996-04  1.5047E-03 cwroe.

0L -2.2281FE Ol =-1.0899E Ol  3.3550E-06  2.2306E-04  1.3727E-03

02 -2.1321F Ol =-9.91565 OC 6.7223E-06  2.24595-04  1.2455€E-03

02 =—2.0234E OL =8.9721E 00 9.9344E-06 2.2562E-04  1.1234E-03

02 =1.9132E 01 -8.0816E 00 1.2944E-05 2.2619E-24  1.0067E-03

02 -1.8032E 01 =7.2552E 00  1.57LLE-05  2.2637E-04 8.9554E-04

02 -1.6G46E 01 =6.5016FE 00 1.8201E-C5 .2621E-04  7.9011E-04

02 -1.58S0E Ol -5.8467E 00 _ 2.0398E-05 2.;579[ 04 __ 6,90405=0¢ emdhrréfcvfff

53 =i 48715 O =5.3635C 00  2,2290E=05  2,2523E-04  5.9649E- 04 <curve

Com —1.3881F CL —-4.997LE 00 2.3910E-05  2.2466E-04  5.0866E-04 gtayYesrs il
~1.2519E ~4.651C5 0C 2.5276E-05  2.24076-04  4.2680E-04

Cl

O |
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ANALYSLS OF SPHERICAL SEAT IN SPACE SUIT WAIST RING. T=C.055

"Page F92

r

ARC VERTICAL HCRIZCONTAL HOOP AXIAL HOOP
DISTANCE FORCE FORCE FORCE MOMENT MOMEN
2.9210E-01 S.74725 02 -1.43285 02 =-3.6521E 02 2,7746E 00 1.3588E
2.9502E-01 5. TATZE 02 | =1.50B3E 02 ~3.7486F 02 ' 4.2C41E Q0 1.5135¢
2.9794E-01 5.7472E 02 =1.5849E 02 -3.7956E 02 4.6556E OO 1.6762C
3.0086C-01 5.75015 02 =—1.6623E 02 =-3.82S6E 02 5,1227E 00 1.8466E
3.0273E-01 5.7520E 02 -1.74C8E 02 -3,8502E 02 5.5918E 00 2.0181¢C
3.0670E-01 5.7562E 02 —-1.82C56 02 -3.8622E 02 6.05315 00 2.1832%
3.0962E-01 5.7629E 02 -~1.9012E 02 -3.866CE 02 6.5051E 00 2.3403¢
3.1254E-01 5.7719C 02 -1.9829E 02 =-3.8609E 02 6.9478E CO 2.4889¢
3.1546E-01 S5.7833E 02 -2.0555FE 02 -3.8461E 02 7.3815E CO 2.6285¢
3,.1839E-01 5.7972E 02 -2.1439E 02 =-3.8205FE 02 7.8061E 00 2.7586C
3.2131E-C1 5.8135E 02 ~=2.23306 02 ~3.71835€ 02 '8.2216E 00 2.8787E
3,2423E-01 5.8323FE 02 =-2.3176E 02 -3.7340E 02 £.62T8S 00 2.9882¢E
3.27156-01 5.8537E C2 =—2.4026E 02 -3.6713E 02 9.0245E 00 3,0865E
3.3007E-01 5.8777E 02 -2.4379E 02 -3.5946E 02 g.4113E 00 3,1730¢
3.3299€-01 5.9043E 02 =-2.5731E 02 -3.5028E 02 9.7878E CO 3,2470C
3.,3591E-01 5.9336E 02 -2.6581E 02 -3.3954E 02 1.0153E Cl 3,3077¢
3.3883E-01 5.9656E C2 =—2.T7427E €2 -3.2T14E 02 1.0507E 01 3.3543F
3.41756-01 6.0005E 02 -2.8266E 02 -3.1300E 02 1.0849E 01 3,3859¢
3.4467E-01 6.0383E €2 -2.9065E C2 -2.S703E 02 1.1177€ 01 3,4017¢
3.4759E-01 6.07S05 02 -2.991CE 02 =-2.7916E 02 1.1491FE Cl1 3.4006°%
3.5052E-01 6.1229E 02 =-3.0709E 02 =-2.5929E 02 1.1789E C1 3.3316¢
3,5344E-01 6.1700E 02 =-3.1486E C2 =-2.3733E 02 1.2C70E Cl 3,3436%
3.5636E-01 6.2203F 02 -3,2239E 02 -2.1322E 02 1.2333€ 01 3.2854¢%
2_.5028F=01 6.2T41E 02 =3.2962E 02 -1.8685E 02 1.2575E C1 3,2053¢E
3,6220E-01 6.3315E C2 =-3.,3650E 02 -1,5815E 02 1.2796E 01 3.L033=
3,6512E-C1 6.3926E 02 =3.4298E 02 -1.752CE 02 1.2962E C1 2,97675
3.6804E-01 2 .5606E 02 =3.5118E 02 -1.6265E 02 1.3425€ C1 2.9192E
3,7096E-01 5.5773E 02 -3.6064E 02 -8.0333E 01 1.3904E Ol 2.8565%
3.7388E-01 8.8097E 02 -3.6883E 02 5.8260E 01 1.3945E 01 2.6163E
- 3.7680E-01 1.2252E 03 =-3.7552E C2 2.0077E 02 1.3477E O1 2.1772¢
3.7973E-01 1.5900E 03 =-3.8050E 02 3.461SE 02 1.2426E 01 1.5178¢
3.8265E-01 1.9746E 03 =-3.8358E 02 4.9331F 02 1.0716E 01 6.1777¢
3.8557E-01 2.3784E 03 —3.8457E 02 6.408CE 02 8.267LE 00 —=5.4236%
3.88496E-01 2.8007f €3 -3.8331F C2 7.8718E 82 4.9957E CO  =1.9802%
3.9141E-01 3.,2410E C3 =3.7965E 02 9.3062E 02 8.1646E-01 —3.7117F
3.9433E-01 3.6984E 03 -3.7346E (2 1.0693E 03 —-4,3562E CO -5,7502°F
3.9725E-01  4.1722E 03 —-3.64695 02 1.2009E 03 =1,0622E 01 —8.1062¢
4.0017E-C1 4.6616E 03 =3,5330F 02 1.1343E 03 ~-1.9506E Cl -1.2695°¢
4.0309E-C1 -1.9313E G2 -3.5344E 02 1.8359E 02 =2.4411E 01 —1.4147¢
4.0601E-01 —1.9646F 02 —-3.5963E 02 1.7281E 01 -2.3402€E 01 -1.1910t
4.0893E-01 -1.9951E 02 —3,6414E C2 S5.9748E 01 =-2.228lE 01 -1.0893<
4,1186E-01 =-2.0225E 02 =-3.6683E 02 l.C155E 02 =2.1321E 01 =-9.9156%
4.1473E-01 =—2.C462E 02 =-3.6760E 02 1.4168E 02 =—-2.0234E O1 -8.9721%
4.1770E-01 -2.0656E C2 =3,6640F 02 1.7926E 02 =-1.9132F 01 =8.0816L
4. 306201 —2.0805E 02" =3.63265 02 2.1345E 02 ~1.8032E 01 =7425525
4,2354E-01 =-2.0906E 02 =3.5825E 02 2.4358F 02 =1.6946E 01 —6.5016%
4,2646E-01 —2.09555 02 =3.5149E 02  2.7002F 02 —-1.58S0E Ol -5.3467¢
4T PGIBE=01  —Z.0B99E 02 =3.4324E 02  2.09669E 02 <—Ll.4871t Of —5,363%¢
4.32306-01 -2.0899E 02 =3.3406E 02 ~3.2326E 02 =-1.3981FE C1 -4.997L¢
4.3522E-01 =—2.089SE 02 =-3.2416E 02 3.4603F 92 =-1.2G19E Cl1 —4.551C"°
70-6613
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RING.

T=C.055
AXTAL
MOMENT

02 -1.1983E 01
02 -1.1088E 0l
02 =1.0221E 01
02 -9.3873E CO
02 -2.,5885E C9
02 =—7.8247E 00
02 =7.0964E -00
02 =-6.4037E 00
02 -5.T465E 00
02 =-5.1245E 00
02 r4.5374E 20
02 -3,9847E 00
02 -3.4657E (0O
02 -2.S798E Q7
02 =-2.5260E CC
02 -2.1036E CO
02 =1.T7116E 00
02 -—-1.3488E COC
02 -1.,0144F CO
02 =7.C712E-01
02 -4,25%3E-Cl
02 -1.6972e-01
oz 6.2717E-02

2% 72435 01
o. 4.6017E

. 2867E 01
02 7.7138E-01
02 9.0796E-Cl
02 1.0215E 09
02 1.1191E €0
02 1.2017E €O
02 1.27C5E CO
02 1.3264E 00
02 1.3703E 00
02 1.4031E 00
02 1.42538E C)
01l 1.4392E CC
01 l.4441E GO
0l 1.4412E 00
01 1.4213E 00
01 1.4152E (0O
01 1.3934E 00
0l 1.3666E 00
ol 1.3354E 00
ol 1.3003E Q0
01 1.2619€ 00
ol 1.22C6E QD
01 1.1 7569E GO

1.1312E D6

o. 1.0840F

T e P ey

09

HCOP
MOMENT

~G e 2 1EVE
—3,9917¢
=3 95
=S ed 1 IhRE
~3 091 3E
—2.8169E
S T
=2 a2 053%
—-2.0637E
-1.3448E
—-1.6335%
=1:2477TE 00
=19 7T27TE 00
—~G <093 TE-01}
=T «5TF30E-T1L
=6 L616E=01
-4,8558E-01
=3 6518E-01
=2 :s5456E-01
=15334 =01
—be LQ90E-02
2.2573E-02
3.8094E-02
106D885E—0U1
222632011
2.1386E=01
3.26865-01
3.6774E-01
4,0287E-01
4.,3263E-01
4.5T39E-01
4.l T50E5-01
4.9330E-01
5051 2E=01
Bel 3259601
Sel SL1E=0]
5.1986E-01
5.1883E-01
H5el528 =01
50947601
5., 0162601
4.,9198E-01
4.3074E-01
4.6811E-01
4,5427E-01
4.3941E-01
4,2369E-01
4.0725E-01
3.9024C-01

20
00
JO
co
00
00
00
N0
00
29
00
QG

HORITZOMTAL

DISPLACEMENT

2.6411E-C5
Za 3 33=05
2+8051TE=05
2.B8593E=05
2.8971E=05
2.3 1F2E=05
2.9273E-05
2.,9227E-05
2.9066E-05

2.8803E-05

2. 844905
2.3013E-C5
2. T506E-05
2.6937E-05
24631 5=05
2.5648E-05
2.4943E-05
2.4298E-05
2.3449E-05

"2.26T2E-05

2+1882E=-05
2.10345-05
2.0284E-C5
1.9484E-C5
1« BO69YUE—UD
1.7903E-05
171288065
1.6367E-D5

"1.5622E-05

1.4895e—05
1.4139E-05
1.3504E-05
1.28415-05
1.2202:—05
1 L5 B TE=039
1.0434E-25
9.89562E—06
9.3844E~06
8.8975E-06
B.4369E-06
8 .0016E-06

3 YUSLJ')QE—Ob

1.203 706
6.8407E-06
6.5010E-06
6.1838E-06
5.8892E-06
5.6155E-06
5.«3613E-06

70-6613

VERTICAL

DISPLACEHENT

2.2346E-04
2.228B5E-04%
22222304
2,2161E-04
2.2098E-94

« 2034F=04%
2. 197 1E—04
2+1FCBE-04
2.1845E-04
2 TB2E=0%
2.1 T20E-04
2.1658E=04%
2.1596E-04
2.15356-04
2.1475E-04
2.1416E-04%
2.135?E"04
2.1299E-04
2+ 1292E~04%
2.1186E—-04
2. P13 0E-15
2.10T6E=-84
2.1022E-04
2.0969-04%
2=091 Te-U%
2.0366E-04
2.0315E-04
2.07656E-24
2,07T17E-04
2.0669E-04

2.0622E-04

2.0575E-04
2.052SE-04
2 .0484E-04
2.04640E-04
2.03956E-04
2 .0353E-04
2.0310E-04
2026804
2.0226E-04
2.0185E-04
2.0144E=-0C4
2.0104E-4
2.0025E=-94
1.9935E-)4%
1.9947E-04
1.9908E-04
1.9870E-04
1.98326-04

Page F93

PAGE

AMGULAR
ROTATI OGN

1. 553004

1.0041£-04

5.0304E-05

4o TH56E-06
-3.64525-05
=T+ 3530E=05
-1.0670E-04
—1.3618E-04%
-1.6217E-04%
-1.8439E-04
—-2.0454E-24
=2=2132E=04
—2s 3542115
—2.47T03E-04
—2.5634E-04
-2.6352E-04
-2.6874E-04
-2. 721 7E-04
-2.7395E-04
—2.16246E-04
-2.7T318E-04%

-~
_(..lJJJ.L B e 5

-2.6755E-04
=263 23E-0D4
~2.5305E-04
=2+5213E—04
—2.4556E=04
-2.3844E-C4
—2+.3087E-R4
—2+22915-04
-2.1465E-04
-2.0616E-=04
=1.97150E=04
-1.8873E-04
—=1.799-1E-04%
~1.6229E-04
—15 5358504
-1.4499E-04
=]+ 3654E-0%
—1.2022 E=0%
-1.1238E-04
-1.0479E-04%
-9.7463E-05
-92.0406E-05
—8.,3633E-05

4A
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ANALYSIS OF SPHERICAL SEAT

ARC
DISTANCE

4.,3814E-01
4.4107E-01
4.4399E-C1
4.4691E-01
4.4983E-01
4.5275E-01
4.5567TE-01
4,5859E-C1
4.6151E-01
4.6443E-01
4.6735E-01
4.7028E-01
4.7320E-01
4.,76126-01
4.7904E-01
4.8196E-01
4.8488E-01
4.8780E-01
4.9072E-01
4.9364E-01
4,9656E-01
4.,9G648E-01
5.0241E-01
520533601
5.0825E-01

- S 1YL TE=0]

5.1409E-0C1
5« 10LE~-0)
e 1993E-0 1

- 54,2285E-01

H257TTE=01
5.2869E-01
5+3162E=-01
5.3454E-01
5.3T46E-01
5.4C038E-01
5.4330E-01
5.4622E-C1
5.4914E-01
5.5206E-01
9.5150E=U]
5.6082E-01
5.6375E-01
5.6667E-01
9:069596=01
D«T251E-01
5.7543E-01
5. 1835E=01
2.8127E~0}

VERTICAL

FORCE

=72+ 0099
=2.+0899¢&
-2.0899E
—2.0899E
=2:€899E
~2, 0899
-2 .0899E
=2 UB9E
=2Z.0899F
—2.0899E
—2.0899E
=240899L
=20899E
=2.0899E
-2.0839E
—2.089SE
=2.C899E
=2 0399
—-2.0896E
~2. 0895k
=2+ 0B99E
—2 0 Bg9k
—2 s 0B IIE
=2.0899c
—-2.0899E
—2.C899E
=2 .0859E
-2+0899E
_ZOCSQQE
~2.0899E
=2.0899E
~2.0899E
=2<0899E
=2+E£899E
=2 <1899k
-2 .0899E
-2.0899¢&
=2.C899E
=2.0899E
-2.0899E
=2.0899E
=2 CBOSE

-2.0899F

-2.0899¢
—2108995

c2
6.7
c2
02
02
Cc2
u2
62
c2
02
02
G2
02
02
02
02
02
02
c2
02
02
G2
Cc2
C2
02
e
02
c2
B
02
G2
02
c2
02
c2
c2
02
02
02
02
c2
02
c2
02
2
c2
02
02
02
02

HCRIZCNTAL

FORCE

=3+ 136902
—3.0263E 02
=291 20E €2
=25094TE 02
~2 01 52E 02
~2.5542E 02
=2a325c 02
~2.3107E 02
—2.1894E Q2
~2.0692E (2
= 1195056 02
-1.8338E 02
-1.T7194E Q2
=1 50T E D2
-1.4989E 02
=393 3E 02
=} +29L1E 02
=1 9224 OZ
-1.0974E 02
—1 0061LE 02
=9 1IB8T9E O1
~8+3534E 01
=l e5358 2E001
=6 8025k 01
=5=0859 Q1
-5.4083E 01
—4.76GlE 01
—4.1677E 01
=3.6034c 01
-3.,0753E 01
=2.5825E 01
—l69384E 01
=1:30649E 0}
=G.4231E CO
-6.,0929E 00
-3.0464E 00
—2-TO93E—0L

2.2468E 00

4.5138E 0O
6.5578E 00

8.3768E 00

9.9876E 00

1.1402E 01

1.2633E O}

L eBO90EN Ol

1.458TE C1

1.5333E 01

1.5939E Cl

1.6416E 01

70-6613
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HCCP
FORCE

3.6495E
3.8032E
3.9238E
4.0140E
4,076 2E
4« 112GE
4.1265E
4.1188E
4 .0920E
4.,0482E
3989 1E
3.5165E
3.8320E
3.7311E
3.,6335E
35229
3.4049E
3.2823E
3.1558E
3.0263E
24 8946E
2.T617E
2.6283E
2.4950E

2 +3026E,

2.2315E
2.1023E
1.9754E
1.8512E
1.7301E
L.6124E
1.4983E
1.3878E
1.2813E
1.1789E
1.0806E
9.8662E
8.9701E
8.117CE
T.3055E
6.5379E
5.8124E
5+1271E
4.4825E
3.81T16E
3.3114E
2.7828E
22317 L
1.8356E
1.412CE

IN SPACE SUIT WAIST RING.

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
2
02

D2

02
02
02
02
¢c2
02
02
02
02
01
01
0l
0l
01
01
0l
ol
Cl
01
01
01
01
g1

T=C.055

AXTAL
MOMENT

~1.1588E 01
~1.1088E 01
~1.0221E 01
-9.3873E €O
-8.5385E CO
~7.8247E 00
-7.0964E 00
-6.4037€ 00
~-5.7465E 00
~-5.1245E 00
-4 .5374E 00
-3.9847E 00
-3.4657E 00
-2.S798E 00
-2.5260E 0O
-2.1036E CO
—~1.7116E CO
-1.3488E GC
-1.0144E €O
-7.C712E-01
-4,2593E-01
-1.6970E-91
6.271TE=02

2.7243E-01
S+sHUNIME—VL
€£.286TE-01
7.7738E-01
9.0796E-2C1
1.0215E 092
1.,1191E O
1.2017€ 00
1.27C5E CO
1.3264E 00
1.3703E 00
1.4031E 00
1.,4258E €O
1.4392E COC
l1.4441E CO
1.4412E 00
1.4213E 00
1.4152E €O
1.3934E 00
1.3666E QO
1.3354E 00
1.3003E 00
1.2619€ 00
1.22C5E 09
1.1769E CO
1.1312E 00
1.0840F 00

“'-3';
=3
=37
e
=308
=t e
=255

._‘3.).'-

=2 20
o R
=163
—1 43
i e
=155
_(}.');
~=iia 57
=6415
-4 835
=g e
_'2 5%
=l¢338
=6l
2l
9.53
L«D3
‘2‘3
2eit
Y2 &
A.6T

4,02

% e32
4,57
4,77
4493
5 el
Helth
P
Sle L 9
5.13
5.15
5.09
5e O+
4.:71
4,430
4 .68
4.54%
4435

025
4.07
3290



. AXTAL

i MOMENT

01  1.0356E CO
00  9.8622E-01
00 9.3631E-01
*01 8.8612E-Cl
00  8.3590E-ClL
g% »  T.85308-01
00 7.3633E-Cl
00  6.8740E-01
0L  6.3927€-01
01 5.9211€-01l
0L  5.46C6E-01
01 5.0125E-01
01  4.5730E-01
01 4.15805-01
01  2.7536E-ClL
0L  3.3654E-Cl
01  2.9942E-0l
01 2.6405E-Cl
01  2.3050E-01
01 1.9880E-0l
01 1.6900E-01l
01 1.4114E-Cl
01 1.1525E-01
v 70 bg s _2
01 6.9416E-C2
01  4.9642E-C2
01" i3.18ME=C2
01 1.61825-02
01  2.5944£-03
01 -8.8734E-03
01 -1.8203E-02
01 =-2.5375E-02
0l =-3.03732-02
01 =-3.3176E-02
01 =-3.3766E-02
01 =-3,2120E-02
01 =2.8219E-%2
01 -2.2039E-C2
0L =-1.3555£-C2
CL -2.7449E-03
01  1.0417€-02
0L 2.5957E-02
0L  4.3396E-02
01  6.42585-C2
Ol  8.7C66E~02
0L 1.12356-Cl
01  1.4010E-01
01 1.7036E-0L
Ogm 2.0314E-Cl

(0] 3.2256E-01

HGaP
MOMENT

e T280E-01
3:5504E-D1
33 TATE-OL
3.1900E~01
3.0093E-01
2+8292E=01
2.,6503E-01
2.‘(‘1'7'(1’\"35—01
2.3014E-01
2ul2316E=01
1.9658E-01
1.8045E-01
1.6431E-01
1.4969E-01
1.3513E-01
1.2115E=01
1501 189E=01
G 8059E=02
8.2979E-02
T.1568E-02
6.0842E-02
5.0812¢—-02

4.1490E-02
2 _2QA7F—-N2

2+.3011E-02

1.78TLE-02
l.1474E-02
5«8255E-03
9.339TE=-04%
-3.19442-03
-6,5530E-03
=g, 135LE=03
—1.0934E-02
=11 944E=02
-1.2156E-02
=1 1563E=07
-1.0159E=02
=1.2339€~023
=ty e STITE—QS
=525 DE=0%
3.7503E-03
9.3443E-03
1.5303€E-02
2+3133-02
3.1344E-02
4.0443E-02
5.0436C-02
be IB31E-02
T.3130E-02
3.2256E-01

HORIZOMTAL

DISPLACEMEMT DISPLACEMENT

5ie L 2B EZ0NG
4,9102E-06
4,7115E-006
4,5295E-006
4.3633E-06
4,2120E-06
4.,07T48E=-06
3.9514E-06
3. 3404E-06
3.7400E-06
3. 650106
3570108
3.4989E-06
3.4360E-06
33812606
3.3331E-06
3.2903E-06
3, 252806
3220106
3+191 406
3.1442E-26
3. 1 24TE-DS
3.1072E-06
3.07T832E—06
3.0644E-06
3.0512E-06
3.0384E-06
330 2555=056
301 25E=06
2.9999E-06
2.9869E—-06
2.9726E-06
2.9584E-06
2.9436E-06
2.9275E-06
2.9109E-06
2.8940E-06
2.916TE-DE
2. 8595E—06
2.8431E-06
2L 82N ZE—06
2.8114E-06
2.796TE-06
2. 183506
2.T124E-06
2+ 1038BE=-06
2. 1582E=06
0.0

YEPTICAL

1.9794F-04
1.9757E-04
1.9720E-04%
1.9683E-94
1.9646E-04
1.9609E-04
1.9573E—04%
1. 9536E-04
1.9500E-04%
1.9464E-04
1.9428E-064
1.9392E-04
1.9356E~04
1.9320E-904
1.9284E-04
1.9249E-04
1.9213E-04
1.9177E=-04
1.9142E-04%
1.2106E-04
1.907T0E-04
1.99035E-04
1.89G69E-04
1.8964E-04
1.8928E-04
1.8393E-24
1.8957E-04
1.8822E-04
1.8787E-04
1875104
1.87T16E-04
1.8680E-04
1.8645c-04
1.86 1L3E—0%
1.8574E-04
1. 8539E—0%
1.8504E-04
la 8462E-04
1.8433E-24
1.83G3E-04
1.8363E-04
1.8321E-04
1.3292E-04
1.8251E=04
1. 8222E-04
1.89187E-04
1.815 1E=0%
1.3116E-D4
1.89231E-04
1.30456E-04

70-6613
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PAGE

ANGULAR
ROTATI ON

-7.7154E-C5
—7.0974E-05
-6,5097E-05
~-5.9527E-05

. =5.42655-05

-4,9309E-05
-4,4657E-05
-4 ,0307TE-05
-3.6254E-05
-3,2492E-05
-2.90155-05
-2.5816E-05
-2.2887E-05
~2.0220E~-05
-1.7804E-05
~15531E-05
-1.,34690E-05
=1l 9 I E=05
-1.0462E-05
-9,1528E-06
-8.,0317E-06
-7.0868E-06
~6.3062E-06
-5.,67T78E-0C6
-5e1894E—00
-4,8295E—-C6
-4,5825E-06
-4,4339E-06
-4,384TE-06
-4 ,4072E-06
-4 .,4932E£-06
=4 ,6297TE-06
-4 .8034E-06
~-5.,0010E-056
-5.2090E-06
-5.4138E-06
-5.,6016E-06
-5.T587E=06
-5.8711E-06
-5.9245E-06
-5.9N46E5-06
-5.5873E-06
-5.2605E-06
-4,8018E-06
-4,19615-06
-3.4224E-06
-2.4834E-06
=1 345 TE-Q6
0.0

SA
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il

Ml

k.
‘ E
: E

i

ARC
DISTANCE

5.8419E-01
S5.871l1e-0C1
5+9003E-01
5. 3296E=01
Ha2588E=01
5.9880E-C1
6.0172E-C1
6.0464E-01
6.07T56E-01
6.1048E-C1
6.1340E-C1
6.1632E-01
6.1924E-01
G 22ETE=01
632509601
6+2801E-01
6,3093E-C1
6.3385E-01
6.3677E-01
6.3969E-01
6.4261E-01
6.4553E-01
6.4845E-01

- - ~ Y
e S o s

6.5430E-01
6,0 122E=01]
6.6014E-01
6.63C6E-01
6.6598E-01
6.6890E-01
6.7182E-01
6.7474E-01
6. TT66E-01
6.8058E-01
6.8351E-01
6.8643E-01
6.89356-01
6:922TE-01
695 19E=-01
60L)311E"01
7.0103E-01
T<0355E—0}
T.0687E-01
T.0979E~01
TaldllE=01
T.1564E-01
7.1856E-01
T.2145E-01
T1.2440E-0C1
Tel 132601

VERTICAL
FORCE

-2.089SGE C2
=2 e 083902
-2.089%E 02
-2.0899E 02
—2 e GE OG0
=2 0B 9E L8
=2 0899t £2
-2.0899E 02
—Z2.0899E U2
—2.0895E 02
=2 +8B899E 02
—2.0899E 02
-2+0899E 02
=2 <0895k 02
—2 .C899E 02
=2 <0899E" (2
=20899E002
—2+s0899E €2
-2.0899E 02
—2.0899E 02
-2.0899E C2
—2.0898E 02
-2.0899E 02

3 AL D)

-2.0899E 02
-2.0899E C2
-2+.CB99E 02
=25,0899¢ 02
=2.0899E 02
=2 UBSOERGZ
=2.089%E 02
—2 ,OB99E 02
=2 <0899 02
-2,0899E C2
-2.0899E 02
=2.0899% 02
-2 .0B9SE C2
=2 i899r S0 2
=2 +0899E Q2
=2 .089GE 2
-2.0899k C2
=2 3089902
=2.0899E 0Z
=2,0899E 02
=2+ DB99E D2
=2..0839E L2

-2 +C8B99E G2.

-Z-OS‘JQE ()2
-2.C899E (C2

HCRIZOMTAL
FORCE

167726 G}
LaTFO1I BE O]
l.7T162E OL
Lad2L2E OfF
1.71T7E Ol
L.7064E 01
1.68330E C1

HCCP
FORCE

1.020¢€E 01
6.6007E 20
3.2884E 00
2«551 511

-2 +5145E 00
= B e A5 R U
—~T.3231E CO

1.6632E 0L =9.,3787E 00
1.6326E 01 -1.1230CE 01
1.5569F 01 =-1.2903F 01
1.5565E 01 -1.4400E 01
1.5019E 01 =1.57135E 01
1.4636E 01 =—1.6921E 01
1.4121E 01 =-1.7970F 01
1.3576E Ol -1.8883E 01
1.30C6E 01 —-1.9684E 01
1.2414€ 01l =-2.0398E 01
1180301 =2+1022E-01
1.1174E 01 =-2.1568E 01
1.0530E 01 =-2.2046E 01
9,8730E 00 —-2.2464E 01
S.2C44E 00 -2.2832E 01
8.5257E 00 =-2.3158E 01
7.9370€ 0A -2 2ARNE N1}
7.1419E 00 =-2,3702E 01 °
6.4392E CO0 =—2.3934g Ol
5.72G66E C0 =—2.41632E 01
5.0134€ 00 -2.4382E 01
4,2908E 00 -2.4597E 01
3.5619E 00 -2.4811F 01l
2.8267E 00 -2.5028E 01
2.0851F CO =-2.5237€ 01
1.3375E CO =-2.5455E 01
5.33C2E-0L =2.5693E 01
-1.7865E-0L =-2.5930F 01
-9.4TCTE-CL -2.6176E 01
—1.7233E 00 =-2.6444E 01
-2.5075E 0@ =-2.6720E 01
-3.3000E 00 -2.7004E 01
-4,101C0E 00 =2.,7291E Cl
-4.,9104E 00 =-2.757SF 01
-5.7284E 00 -2.7851E 01
-645539€E 00 —2.8116E€ Ol _
-7.3375E 00 -2.8380FE 01
-8,2286E 00 -2.8625€E 01
-9.0766E 00 =2.8844E 01
-9.9306E 00 -2.9029E 01
-1.0790€ 0l =-2.9173C 01
-1.1652E 01 =-2.9266F 01
-1.2517E 01 =-2.9331E 01
70-6613
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.8612E-C1
8.35906~Cl
7.8590E-01
7.3633E-C1
6.8740E-01
6.3927E-01
5.9211E-01
5.46C6E-01
5.01256-01
4.5730E-01
4,1580E5-01
3,7536E-C
3.3654E-C1
2.9942E-01
2.6405E-01
2.3050E-01
1.9880E-01
1.6900E-01
1.41145-0C1
1.15258=-01
Q.]gﬂ?ﬁ—ﬂ?
€.9476E-02
4.,9642E-02
3.18715-C2
1.61825-02
2.5944E-03
-8.87342-03
-~1.8203E-02
-2.53756-02
-3,03732-02
-3.3176E-02
-3.37656E-02
-3,2120E-02
-2.8219E-02
-2.2039E-C2
-1.3555E=02
~2.7449E-C3
1.0417€-02
2.5957E-02
4,3896E-02
6.42585—C2
8.7C66E-02
1.1234E-CL
1.4010E-01
1.7036E-01
2.0314E-C1
3.2256E-01

HCGP
MOMENT

3.7280E-
3.5504E~
3.3707&5-
3.1900E-
3.0093E-
28292~
2.,6503E-
247457~
2.3014E~
2+1316E~
l.9658E~
l.8045E~
1.648 1E-
1.4969C-~
l.3513E-
10 21155"
1.077()5‘
et 05T E=
BeZ29 196
Tsl5585—
6.0842E~
5.08]12=—
A.28R7F—
Z» 301 1=
1-7871.‘5‘
lol474E-
S- 8255E_
De339TE~
-3.1944z=-
-5+5530E-
=g, 1351 k-
=1 .0934E=
—1.1944E~
—‘1.-215{)5"
-1.1563%-
=1 59
-71.9339E-
-4, 87996~
=9.8813¢&"
31303
903’1’4335"
1.5803€E-
2, 31335
3.1344E~
4,0443E-
5.0436C-
633108
T «31308s
3.2256¢E7



RING. T=0.055

SGP

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
2
02
02
oA
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
ol
ol
ol
01
02
02
02
02

“’.

GUTER HOOP

STRESS

;Cé. 352591k

1l.6611E
1.60B4E
Y.5560E
1.5C42E
LI LE
1-46029E
1.3538E
1.3059E
1«2555E
1.2145E
LoidllE
l.12S4E
1.C895E
1.0515€E
1.0153E
9.81C4E
9.487T7E
9,.1846E
8.9012E
8.6372E
B 3923
8.1660E
T.S583E
T+ (6BTE
T29965EF
T.4412E
7.3018E
Telil TGk
1.0674E
6.STC4E
6.8852E
6.81CBE
6.7457E
6.68384E
G63TTE
6.5920C
6t5!‘|'Q6E
6.5087E
E.4676E
€E.4244E
6:3TT1E
G323 TE
6.2620E
6.18G3E
64 1050E
6.0052E
5.8819E
5« 7TH09E
h 391 2E

03
03
03
03
03
03
03
03
03
03
C3
03
03
03
03
03
C2
C2
02
02
02
c2
02
C2
02
02
c2
02
02
C2
02
C2
02
G2
c2
c2
02
02
02
c2
02
02
c2
02
G2
Cc2
02
c2
02
02

SHEAR

STRESS

2.0141E
6.5399€
6.1885%
S«03BTE
5.4912E
5.1l466E
4 .B0O54E
4.4682¢
4.1353E
3.8072E
3.4841E
e l6649E
2.8542E
245479E
24 T4E
1.9530E
l.6648%
1.3829E
1. 1072E
3.3790E
5.7496E
a1 B42E
6.831TE
—=1.7535¢
=G 1257k
-6.4333E
~HB.6T62E
=1+0854E
=152961E
—-1.5014E
=1:46994F
-1,8908E
=Z 053 E
=22 D25
-2 .4234E
—2.T424E
—2.8904E
—3.1622F
—=3.23854E
=3.3995EF
=3.5043E
=39S LE
-3.6836¢
=3l LE
=3+8 190
—3.8688E
=3+ 9U58E
—30()292E

(039
02
02
02
02
02
22
Q2
22
Q2
02
02
02
02
02
Q2
02
02
02
0l
01
01
00
01
01
01
01
02
02
02
02
02
02
02
02
02
02
02
02

‘02

02
02
02
02
02
02
02
02
02
02

EQUIVALENT

INMER STPESS OGUTER STRESS
8.8591F 03 Lo 1276E 04
B.7397E 03 121 EL 56 04
B.8549E 03 1.1001E 04
8.9650E 03 1.0894E 04
9.0698E 03 1.0795E 04
G.1694E 03 1.07T03E 904
9.2636E 03 105185 04
9.3524E 03 1.0540E 04
9.4358E 03 1.0463E 04
9+5137E 03 1.0403E 04
9.5863E 03 1.0344F 04
9+.6535E Q3 10292 04
9. 7T154E 03 1.0245E 04
9.7720E 03 1.,02058 04
D«8233c 03 1.01TDE 94
9.8696E 03 1.0141E 04
9.9107E 03 1.0117E 04
9.946GE 03 1.0099E 04
2<9TB1E O3 1.0085E 04
1.0005E 04 1.007TE 04
1.0026E 04 1.0073E 04
1.0043E 04 1.0074E 04
1.0056E 04 1.0980E 04
L.0065E 04 1.0091E 24
1.0069E 04 1.0105E 04
1.0069E 04 1.0124E 04
1.0065E 04 1.0147E 04
1.0057E 04 1.0174E 04
1.0045E 04 1.0205E 94
1.0030E 04 1.0239E 04
1.0012E 04 102 TTE 0%
9.9904E 03 1.0319E 04
9:2965TE D3 1.0365E 04
9<9381E 03 1.0413E 04
9.9078E 03 1.0465E 04
9.87150E C3 1.0521E 04
9.8398E 03 1.0580E 04
9.8025E 03 1.0641E 04
9.7633E 03 1.0706E J4
9.T7224E 03 L0713k 0%
9.5301E 03 1.0844E 04
9.6365E 03 1.091 1k U4
9.5921€ 03 1.0993E 04
9.5469E 03 1.1071E 04
9« 50136 G3 1. YIS TE 65
9.4557TE 03 «1234E 04
9.4103E 03 1.1319E 04
9.3654E 03 1.1406E 04
9<3215E 03 1.1495E 924
9.2788E 03 1.1585E 04

70-6613
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ANALYSIS OF SPHERICAL SEAT IN SPACE SUIT WAIST RING. T=0.055

AlLC INNER AXIAL CUTER AXIAL I NNER HCCP GUTER HGOP
DISTANCE STRESS STRESS STRESS STRESS
0.0 B.3535E 63 1.25456 04 ~9,3689E €2 3.2551t 03
2.9210E—~-03 s 04 T2E 03 1.1852E G4 65 153E 02 l1.6611E 03
5.8419E-03 9.1824E 03 1.1716E 04 6.9618E 02 1.6084E 03
B8« 7629E~03 9.3102E 03 l1.1539E 04 L3571 E D2 1.5560E 03
1.1684E-02 9 .4305E 03 l1.1468E 04 T-TO56E 02 1.5C42E 03
1.4605E-02 G 53 EE 03 L+ 1355504 8 .0080E 02 1 <453 LE O3
1.7526E-02 9.6492E 03 1:1250E O% 8.2672E 0OZ 1.4029E 03
2.044TE-02 e T4 TIE G3 1.1E51FE 0% 8.4354E 02 1. 3538E 03
2.3368E-02 9.8391% 03 1.1060E Q4 8.6648E 02 1.3059E 03
2+ 6289 =02 G 2A5E0 05 1.0975E 04 8. B80T OF 1.25G5E Q3
2.9210E-02 1.CO01E 04 1.0898E 04 8.9157E 02 1,215 03
R 213 1E~-C2 1. 00025 04 1.0827c 04 8.9904E 02 LallITE=03
A2 G5 2E-02 L 0E36E U4 1.0763E 04 9.0339E 02 1.1254E 03
A 19 TIIESVZ 1.0193E 04 1.0706E 04 9.0483E 02 1. 0895E 03
4.0893E-02 1.0244E 04 1.0655E 04 9.0348E 02 1 05 ECD3
4.3814E-02 1.0288E 04 1.0610E 04 8.9941E 02 oI5 1000
4.6 T35E-02 1.0327E 04 1.0572E 04 8.9282E 02 9.,81C4E 02
4.9656E-02 1.035SE 04 1.0540E 04 8.8387TE C2 QL 48R TE 02
5.25T7TE=-02 1.0386E C4 1.0513E G4 8.7261F 02 9,1846E 02
5.9498E-02 1.0406E 04 1.0432E 04 8.5914E 02 8.9012E 02
5.8419E-02 1.C421E C4 1.047T7E 04 8.4356E 02 8.6372E 02
6.1340E-02 1.0431E 04 1.0468E 04 8.2590E D2 8.3923E £2
6.4261E-02 1.0435c 04 1.0464E 04 8.0624E C2 8.1660E 02
6 TE82E=02 1.C434E C4 1.0465E 04 T+ 846SE 02 Te9583E (2
7.0102E-0D 1 .0428F 04 1.047T1F 04 T.6120E 02 He TOHBTE D2
73024E-02 1.0416E 04 1.0482c 04 T.3592E 02 7.5665F 02
Ta 5345602 1.0400E C4 1.0438E 04 7.0884E 02 T4412E 02
T.8866E-02 1.038CE 04 10519 E 04 6&,7998E 02 1+.3018F 02
8.1787E-02 L0354 04 1.0544E 04 6.4934E 02 117 16E D2
8.4T7T08E—02 La0325E G4 1.0574E 04 6,1694E 02 7.06T74E C2
8.7629E-02 1.0291E 04 1.0608E 04 5.82TEE 02 6.57C4E 02
9.0550E-02 1.0253E 04 1.0646E 04 5.4679E 02 6.8852E C2
9.347LE-02 L.0210E Q4 1.0683BE 04 5.0902E 02 6.8108BE 02
9.6392E-02 1.Cl64E C4 1.0734E 04 4,5942E 02 6 T457TE G2
99313 =07 18115 04 1.0734E 04 4. 2195E D2 6.688B4E C2
1.0223E=01 1.0062E 04 1.0837E C4 3.8457TE Q2 6.6377TE C2
1.0515E-01 1.0005E (4 1.083%4E 04 4.,3925E 02 6.5920E 02
1.0808E-01 9.9452E 03 1.0954E C4 2.9194E 02 6+ 5496 02
1.1100E-01 9.8823E 03 1.1016E C4 2.425BE 02 6. 5087E 02
151392:=01 9.3166E 03 1.1082E 04 1+9112E 02 6.4616E - C2
1. 168B4E=01 9.7481lE C3 1.1151E 04 1.374SE 02 €. 4244E 02
1:1976c:=01 9.6771C 03 1.1222E 04 8.1643E 0l 6+3TTLE Q2
1.2268E-01 9.6038E 03 1. 11295E 04 2.3508E 01 G 323 TE B2
1.2560E-01 9«9283E 03 Y I3 IEN Q4 —3 o6 AE QL 6.2620E 02
1.2852E-01 9.451CE 03 1.1448E 04 —9.9867E 01 6.18S8E 02
1.3144E-C1 9.,372CE 03  1.1527E 04 -—-1.6524E Q2 53l 0508062
1.3436E-01 g.2916E 03 1 516CTE 04 —2.3314E @2 6.0052E Q2
1.3729E-01 9,.,2099E €3 1.1689E 04 —3.0364E 2 5.83879E C2
1.4021E-01 gL lZI8E 03 1317716 €4 =3-7T6BOE 02 5.7T509E 02
1:.53136-01 9.0442E 03 1.1855F ‘04 =4+<5267TE 02 5:5912¢E 02
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5.491
S«.l4¢t
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l.664
1.332
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RING. T=0.955

SCE™ CUTER KRG
3 2. STRESS
0 5.4C64F

c2 5eLS39E
02 4,9507¢€
02 4,.6T41E
02 4.3613E
02 4 ,0062E
o3 F.6149E
03 el THZE
03 2.68173E
03 2.1473E
03 1. 553 TE
g3 5611796
Qi3 1.8835¢E
03 =5.8835E
03 —1.4329E
03 =2.34E1E
03 ~3.33712k
03 -4,4034E
83 =5.5491F
03 =6.1793E
83 —B.0951l¢
{3 =95 5000 E
03 =1.0997¢E
03 -1.2583E
(4 3% =1.4277E
0.-1.6065E
C3 ~-1.7955E
03— S950E
03 =2,2050E
03 =2.4257E
B3 =266 T3E
382 s 8999k
83 =3.1536E
03 '=3.,418B3F
03 -3.6941E
D S = 9809k
C3 -4,2787c
03 -4,5872E
O3 =4 5CH4E
03 =5,2360F
= 03 =5.5756E
=03 . =5,5249F
=03 L =6, 2B36E
103 —6H.6510E
03 " =1:0265E
. 03 =7.409%E
03 ~T,7953E
@3 =8,1951€
SRR A =855 59 F

5 G -G.00C6E
®

apr

02
B
22
02
02
02

02
a2

ce
c2
ce
Cl
01
01
c2
€2
02
02
02
02
02
C2
03
c3
C3
03
C3
03
03
03
03
C3
C3
G3
03
C3
03
03
03
03
03
03
03
03
U3
03
C3
03
C3
03

SHEAR

STRESS

=3 59382
~3.,9320E

-3.9098E

=381 341
=3, T313E
—3.5411E
-3.52338E
-3. 38“3[
=320335E

=2 .Hif Bk
—-2.0093E
=1.6182E

-0 e 1592
-4 .81B9E
=1,0627E
4,9936E
1.C495E
l.6414E
2.2764E
2.9560E
3.6815E
4.4545E
5.2761E
6.1478E
71.0706E
8.0458F
9:07‘*4E
1.0157E
1. 12965
1.2490E
1.3740E
1.5048E
1.6413E
b (B25E
1.9314E
2.03850E
2. 2‘!113E
2.4091E
2.5 194E
2.7549E
2+9356E
3.1212E
33 115E
3.,5063C
3.7TU51E

02
02
02
02
02
02
Q2
02
02
02
02
Q92
02
02
02
02
02
01
01
Q0
01
02
02
02
02
02
02
02
02
02
02
02
03
03
03
03
03
03
03

03
03
03
03
03
23
03
03
03
03

EQUIVALENT
INNER STRESS CUTE®R

s e e
9.1987¢
9.1622E
9. 1235E
9.0982E
9.0716E
9. 0494E
9.0320E
9.0198¢
9.0135E
9.0135E
9 .0294E
9.0347TE
99,0571k
9, 087T9E
9.1279¢
9% 1 TitHE
G.23T3E
Fia ZOTIE
-9, 3897¢E
9. 4834C
9.5894E
9.7082E
9.8403E
9.9862E
1.0146E
1.0321E
1851 2¢c
1..07L8E
1.0940E
y O ik T e s
l.1434E
1. 17C8E
1.2000E
1.2310E
1.2639E
1.2988E
1= 35 (E
15 3T45E
1. 4157E
1.4590E
1.5045E
1%5523E
1.6025E
1-6551F
e T LO2E
Y TOTRE
1.8280E
1.8908E
1.9564E

03
C3
03
03
03
03
03
03
03
03
03
03
)4
03
03
03
€3
03
03
03
03
03
03
03
03
04
C4
04
04
C4
04
04
04
04
04
04
04
C4
04
C4
04
04
04
04
04
04
04
04
04

04
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PAGE 28

EQUIVALENT
STRESS

1:16T1E
Le L hitlE
1+ 1 865E
1.1961E
15 2055
12155
1.225 1E
1.2348E
1.2445E
1.2541E
La2637TE
Y2 T31E
1.2824E
1+ 291 5E
1:3003E
1. 3089E
132 (2L
1'e 325FE
T3 N26E
1.3397E
1.3463E
T35 24k
1.35T78E
1.3626E
1.3668E
Lot L1E
137 2TE
1.3744E
1.3752E
R b =
Fa A {3 IE
B ISE
13681
1.3635E
153877
13507 E
l.o BIFZ’PE
1.3328E
L3220
1.3093E
1.2964E
1.Z818E
1.2660E
1.2492E
1231 5E
1:2129E
1 1939E
1«1 T46E

1.1553F

l1.1366E

04
04
04
N4
04
D4
04
04
C4
Q4
04
04
04
04
24
04
04
D4
N4
04
04
04
N4
04
04
U4
04
04
04
04
04
04
04
Q4%
04
04
04
04
04
04
04
N4
04
04
04
04
J4
04
0%
D4

\3

L
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Saudli oo

ANALYSTS OF SPHERICAL SEAT IN SPACE SUIT WAIST RING. T=0.055

ARC
DI STANCE

1.46056-01
1.4897E-01
1.5189€-01
1.5481E-01
1.5773€-01
1.6065€-01
1.6357E-01
1.6649E-01
1.6942E-01
1.7234E-C1
1.7526E=-01
1.7818E-01
1.8110E-01
1.8402E-01
1.8694E-01
1. 8986E-01
1.9278E-01
1.9570&-01
1.9863E-01
2.01556-01
2.0447E-01
2.0739€-01
2.1031E-01
2.1323E-01
2-1A15F=01
2.1907€-01
2.21996-01
2.2491E-01
2.2784E-01
2.3076E-01
2.3368E-01
2.3660E-01
2.3952E-01
2.4244E-01
2.4536E-01
2.4828E-01
2.51206-01
2.5412E-01
2.5704E-01
2.5997E-01
2.6289E-01

2.6581E-0L°

2.6873E-01
27165E-01
2.745TE-01
2. 1T49E-01
2.8041E-Cl
228333601
2.8625E-01
2.8918E-01

INNER
STRESS
8.9600%
B.8TTOE
8.7937E
8.7111E
8.6295E
8.5493E
B.4T1CE
3 .3949t
B.321¢E
8.2515E
8.1851¢E
8.1229E
8.C656E
8.0138E
T+96T9E
7 .9288E
7.8970E
T.8734E
7T.8586E
T.8534E
7.8587E
T.8752E
T 9039
T «5455E
8.C0L2E
8.C717E
8.1582E
8.2616E
8.3830¢t
8.5235E
8 .6841E
B.E661E
9-O0TO5E
9.2985E
9.551 2E
9.8259E
1.0136E
1.047CE
1.08B34E
1.1229F
1.1655E
1211 5E
1.2609E
1.3139F
1.3706F
L+4310E
1+:4954E
1563 TE
1.6362E
1.7128E

AXIAL

C3
03
03
03
03
c3
03
032
03
03
e3
03
C3
03
03
03
03
03
03
C3
C3
03
03
03
03
C3
C3
03
03
03
03
B,
03
C3
03
03
C4
C4
04
04
C4
C4
C4&
04
C4
C4
04
Ca
04
C4

O3

OUTER AXIAL INNER HEQP
STRESS STRESS
1.1938F 04 -—-5.3131E 02
1.2022E 04 <=6.1274FE €2
1.2105E C4 =6.9702F 02
1.2188E 04 —=T.8416E 02
122269E €4 —=8.7T420FE 02
1.2350E 04 —9.6714E 02
La2628F 0%  =LeD630FE 03
1.2504E C4 —=1.I617E. 03
L+25TTE 04 =1.2633E 03

l.264TE 04 -1 .3678E
1.2714E 04 =1.4750E 03
1.2776E 04 -1.5849E 03
1.2833FE C4 ~1.69T74E 03
La288%5E 040 =1 53E25E 03
Ls2931E 04 =Is9300F 03
129 T0E 04 =2 0497 83
«3D02E B4 ~=2.1T14E 03
1.3025E C4 ~2.2951E 03
1.3040E 04 —2.4204E 03
"1.3045E 04 —~2.5470E 03
1.3040E 04 -—-2.6748E 03
1.3C24E 04 -2.8034E 03
1.2995€ 04 "=2.9325E 03
1.2953E 04 —3.0616E 03
1.2898E C4 —3.1904E 03
1.282TE 04 —=3.3185E 03
1.2741E 04 -3.4452E C3
1s263TE 04 " —325TOZ2E 03
1.2516E 04 -3.6928E 03
1.237T5E 04 =3_.8124E 03
12215 €4 =339283E 03
1.2033E C4 -—-4.0399E (32
1.1828E 04 —-4.14&64E Q3
1.1600E 04 -4.,2470E 03
1.1348E 04 -4.3408E 03
1.1069E 04 -4.427CE 02
l.0763E 04 —4.5045E C3
1.C429E Q04 -4.5724E 03
1.0065E 04 _~4.6296E 03
9.6T03E 03 -4.675CE 03
9.2436E 03 —4.7074E €3
8,7838E 03 -—4.,7257€ 03
8.2894E 03 -4.7284E 03
7.75G5E 03 -—-4.7142E 03
7.,1928E 03 +~4,6817E 03
6.5884E 03 =-4,6295E 03
5.9449E 03 -—-4.5561E 03
. 5.2616E 03 —4.4593F 03
4.5373E 03 -4,3391F 03
3.77T13E 03 -4.1923F 03

70-6613
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CUTER

5.4064E
5.15939E
4,9507E
4,6T41E
4.3613E
4 ,0092E
3.6149E
3o F152E
2.68173E
2+ L478E
1% S5 3TE
$.C17SE
1.8885E

-5,8835E

=1 4329 F
—Z2«34E1 FE
=2 33I2E
-4 ,4034E
—5.5497TE
~6s TT93E
=8 0951E
-9.50C0E
=1.0991{E
=1+2583E
=1 s 427 TE
~1.6065E
=1s7A55E
-1.8950E
—Z. e 2U50F
-2.4257E
=25 8999F
~351536E
-3.4183F
—3.9809E
=i 2T BTE
—4.,5872E
-4 .SCH4LE
=552360E
=5 BI56E
=5.,9249E
—6.2836E
—-6.6510E
=T «Q265E
=7.4095E
=T+ 1993
—B.19591E
—8.5S59E
=S8.000C6E

LCOP
STRESS

02
c2
N2
02
02
02
02
02
B2
Cc2
c2
cl
01
01
G2
€2
02
02
02
02
02
c2
c3
c3
C3
C3
03
03
03
23
C3
C3
C3
03
C3
03
g3
B3
03
03
03
03
03
03
03
C3
03
C3
03

SHEAR
STRESS

— e A3

—3.9098E

=38 TQ6E
~3+813%E
=il 3 et
—3.6411E
=3.5238¢E
—=3+3843E
= 2212F
=3 033 5k

=P e BEG T E

2D B Lk

=2 3090E

—2.,0093E
—1.6782E

=13 142
=951 592k
—4.8189E

—1.0627¢
4.9936F
1.C495E
1.6414¢
«2T64E
2.9560E

- W e e

6.1478E
7.0706E
8.0458¢%

9.07T44E !

1.0157E
l.1296=
1.2490E
1.3740E
1.5048E
1.6413E
LT 855E
1.9314C
2.0850E
24 2443E
2.4091E
2+579%4c
2. 7545E
2.9356E
Fe1212E
353 115E

3+ 50063 5

2. TO51E

¢2
02
02
G2
IJB
J2

02

02
S5
92
22
02
O‘J
Q2
02
02
a1

b
e

(b1
01
02
02
32
02
4
03
03
54
04
01

3




04 20n

RING. T=0,055. PAGE 3B
0P ™ OUTER HOOP SHEAR EQUIVALENT EQUIVALEMNT
STRESS STRESS INNER STRESS OUTER STRESS

03.—9 4081E 03 3,9077¢ 03 2.0246E 04 1.11885 04

-9.8172E C3 4,1136E 03 2.0057t C4 1.1025E 04
03 -1.0226E C4 4,3155E 03 2.1695E 04 1.0885E
03 =-1.0626F 04 4 ,4000F 03 2. 2473L 04 1.0788°%
03 -1.1003E 04  4.3340F 03 2.32712E 04 1.0737E 04
03 -1.1352E 04 4.2290E 923 2.4073E 04 1.0722E 04
03 =-1.16715 04 4,1237E 03 2.4367E 04 1.0735E 04
03 -1.1957E 04 4,0176E 03 2.5653E 04 1.0771F 04
03 -—-1.2206E 04 3,9099E 93 2.6432C 04 1.0822F 04
03 =1.2418E 04 3.79965 03 2.7202E 04 1.0884E 04
03 -1.2583E 04 3.6857TE 03  2.7962E 04 1.0252E 04
02 =-1.2716E C4 3.5676E 03 2.37T13E 04 1.1020F 04
02 -1.27STE 04 3.4443E 03 2.9453E 04 1.1085E 04
02 -1.2829& 04 3.3144E 03 3.0180E 04 1. 1144E 04
0L -1.28C9E 04 3.17712¢ 03 3.0894C 04 1.1193F 04
02 -1.2734E 04 3.0311F 03 3.1594E 04 1.1231E 04
02 =-1.26C1lE 24 2.3751E 03 3,2275E 04 1.1256E 04
03 —1.24C7E Q4 2.708lE 03 3.2941E 04 1.1267E 04
03 -1.2143E 04 2.5285E 03 3.3585E 04 1.1265F 04
03 =-1.1821E 04 2.3351€ 03 3,4206E 04 1.1249F 04
03 -1.1422% C4 2.1264c 03 3.4802E 04 1.1222E 04
03 -1.C947E 04 1.9006E 03 3.5369%E 04 1.1186E 24
03 -1.0393% 04 1.6561E 03 3.5904F 04 1.1147E 04
03 -G6.7558¢ 03 1.3919E 03  3.6404F 04 1.1109E 04
13 0~9.03CG7E 03 1.1054E 03  3.6864E 04 1.1081E 04
03 9.0397E 03 7.9519E 02 3.7662E 04 1.1256E G4
V3 —8.1414F U3  5.3496E U3 3. 2355E 04 1.6987E O4
03 -—7.1263E 03 1.4692E 03 3.7688E 04 1.3477E 04
03 -4,130)E 23 -3,0299F 03 4,2130% 04 9.0828E 23
03 =-6.5803E 02 -8.17C0E 03 4.5921F 04 3,7889E 03
03 3.2833E 03 -1.3972E 04 4,.8839E 04 3.4405F 03
04 7.7439E 03 -2.0451% 04 5.0363E 04 1.1068E 04
04 1.2727E 04 =2.7623E 04 5,16T1E 04 2.0245E 04
04 1.8239E 04 =3.5496E 04 5.1136F 04 3,0931E 04
03 2.42825 04 —4.,4076E 04 4,9081F 04 4,3234E 04
03 3.0847E 04 =5.3367E 04 4,5330E 04 5.7289E 04
03 3.,7914E 04 =6.3368E 04 3.,9713E 04 7.3232F 04
03 4.58C3E 04 -1.0051F 05 3.4356E 04 9.5006E 04
04 3.1369E C4 1.1885E 04  3,9630E 04 44561E 04
04 2+.3936E 04  L.106BE 04 3.,937C% 04 4.11032E 04
04 2.2705E D4 1.1299E 04 3.3139E 04 3.8731E N4 -
04 2.1514E 04 1.1399E 04 3,7076F 04 3.6340F 04
04 2.0372E C4 1.1359F 04 3.6023F 04 3.3892E 04
04 1.9239E 04 1.11756 04 3.5040F 04 3.1425FE 04
04 1.8271E 04 L.0846E 04  3,4095E 04 2.8B983E 04
03 1.7324E 04 1.0377€ 04 3.3179E 04 2.6605E 04
03 1.65CHE 04 D BZVHE D3 322278 Q4 2.4369F
03 1.6C33E 04 3.3926E 03  3,0926E 04 2.24G1F
03 1.5729E 04 9.1103E 03 2.9522C C4 2.0024E 04
0?.-1.55155 C4 8.8407E 03 2.8073E C4 1.9454E 04
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AMALYSIS OF SPHERICAL SEAT IN SPACE SUIT WAIST RING. T=0.055

: ’ O 4.3522E-01

Page F102

APC [NNER AXIAL OUTER AXIAL INMER HOOP  OUTER HOOP SHEAR
DISTANCE STRESS STRESS STRESS STRESS STRESS
2.9210E-01 1.7936E 04 2.9627E €3 ~4,0177€ 03 -S.408lE O3 3,9077¢C
2.9502E-01 1.8788E C4 2. 1106 03 —23.8133E 03 =9.8172€ 03 4 o1 134T
2.9794E-C1 1.S685LC C4& 1 2164 02 =~3.5765E 03 -1.0226E 04 4.,3155¢
3,.C086E-01 2.0640E C4 3.1875E 02 =—3.300LE 03 -1.0626E 04 4 4000E
3.03736-01 3. 1628E Uh —5.5614E U2 —2.G916E 03  =1.1003E 04  &.3340F
- 3,0670E-01 2.2614E C4 =-1.3934E 03 -2.6917€ 03 -1.1352E 04 44.2290E
3.0062e-01 2.3587€ €4 —2.2181E ©C3 -—-2.3872E 03 . -1.1671% 04 441237E
3.1254E-01 SL4BAPE C4 -3,0134E 03 =-2.0833FE 03 -1,1957E 04 4.01756E
3.1546E-01 2.54GT7E C4 —-3.T347E 03 -1.7794E 03 -1.2206E 04 3.9099¢
3.1839E-01 3 B4TAE Ch  =4,53206 03 =1.4H749E 03  —1.2618E 0% 3. 7996¢E
3.2131E-01 2.7359FE C4 =5.2550FE 03 —1.1693E 03 -1.2583E 04 3,6357E
3,2423E-01 2.8272E 04 -5.9536E 03 -8.6211E 02 -1.2716E C4 3.5676E
3.,27156-01 2.G1726 04 —6.6273E 03 =5.5309E 02 <-1.2797€ 04 3 4443E
3.3007€E-01 3.C058E 04 -7.2756E 03 -2.4192E 02 -1.2829t 04 3.3144F
3,3299E-01 3.0930E 04 =T.8976E 03 1+1625¢ 01 . ~1.2809E 04 3.1772¢
3.3591E-01 3.1TB5E 04 —B.4923F 03  3.8729E 02 -1,2734¢ 04 3.0311¢F
3.3883E-C1 3.2623E 04 -G.0536E 03 7.0509E 02 -1.26ClE 024 2.8751F
3.41756-01 3.3441F 04 -S.5952& 03 1.0251E 03 -1.24CTE Q4 2.7081¢
3.446TE-01 3.4238E 04 -1.0101E 04 1.3466E 03 =-1.2143E 04 2.5285E
3.4759E-01 3,.5010E C4 -1.0573E 04 1.6693E 03 -1.1821E 04 2.3351F
3.5052E-01 3.5756C 04 -1.1011E 04 1.9930E 03 —-1,1422% C4 2.12642
3.5344E-C1 3,647T1E C4 —-1.1411E 04 2.3169E 03 =1.C947E 04 1.9005E
3.5636E-01 3.7151E 04 -1.1772E 04 2.6399E 03 -1.0393E 04 1.6561E
3,59286-01 - BTILE O - =) LZ09TE 04 U 2.89613E 03 —9.1558E 03 1.3919¢F
3.622Z0E-01 3. 8395 04 122486 04 2 _2300F 03 -9.03C7: C3 1. L054E
3.6512E-01 3.8948E 04 -1.2591E 04 2.7187E 03 '=-9.0397€ 03 7.9519%
3.6604E—-01 3.3G79E U4 -—1.9577E U4 P i ] S N 7 S I A P L
3.7096E-01 3.9614E 04 =~1.5544E 04 4.2051E 03 ~=T.1263E 03 1.4692E
3.7388E-01 4 .4905E 04 —1.0414E 04 6.2686E 03 =4,1301E 03 =3.0299%
3.7680E-01 4.9384E 04 -4,0784E 03 7.9687E 03 =-6.6803E 02 -—8.17C0C
3,7973E-01 5.2873E C4 3.5782€ 03 9.3048E 03 3.2838E 03 -1.3972E
3.8265C-01 5.5188E 04 1.2677E 04 1.0195E 04 7.7439F 03 -2.0451°
3.8557E-01 5.614CE 04 ' 2.3345E 04 1.0575€E 04 1.2727E 04 =-2.7623E
3,.8849E-C1 5.5531E 04 3.5713E Q4 1.0384E 04 1.8239E 04 —3.5496F
3.9141E-01 5.3157E 04  4.9918E C4 9.5585E 03 2.4282E 04 —4.4076E
3.9433E-01 4,.881CE 04 6.6103E 04 8.0362E 03 3,0847E 04 —5.3367E
.3.9725E-01 4.2277€ 04 8.4415E 04: S5,7570E 03 3,7914E 04 =—6.3368¢
:4.0017E-01 3.1851E 04 1.0923E 05/ —-4.5562E 03 4.58C3E 04 -1.0051E
4.0309C-C1 =-4.5710E Q4 5.,1128E 0 -2.4723E-04  3,1369E C4 1.1885¢&
4,06C1E-01 -4.5455E C4 %.7370E 04 =2.3308E 04  2.3936E 04 1.1068%
4.0B93E-01 =-4.4063E 04 4.4721E 04 =-2.0532E 04 2.2705E 04 1.1299¢E
4.1186E-01 =—4,2621E C4 4,1957E C4 -1.T821lE 04 2.1514E 04 1.1399E
4.1478E-01 <-4.1141F Q4 3.G124E 04 -1.5220E 04 2.0372E C4 1.1359¢
4,17T70E-01 -3.9634C 04 3.6263E 04 =-1.2770E 04 1.9289E 04 1.1175E
4.,2062E-01 -3.8113E 04 3,3418E C4 -1.0510E 04 1.8271E 04 1.0845E
4.2354E-01 -3.6592E 04 3.0633E 04 -8.467CE 03 1.7324E 04 1.0377E
4,2646E-01 —-3.5046E C4 2.7939E 04 =-6.6873E 03 1.65CHE 04 9,82 74E
4.7938E=01 =3.3274C 04- 2.5(7L71E C& -5.2440E 03 1.6033E 04 9, 392 6E
4,3230E-01 =-3.1332E (4 2.3732€ 04 -4.0340E 03 1.5789E 04 = 9.1103E
-2.5425C C4 2.1825E C4 =2.S9337E 03 1.5516E C4 8 .340TE
70-6613



I LN

OUTER AXIAL
RESS

F 721 8E
1's 8193 E
1.64T3E
1.4820E
1.3235E
L. 1120F
1.0276E
8.9018¢
7 «593 2E
6.3645E
5.2300E
4,1037E
3.0744E
2+ 1105E
1. 2105
3.7264E

-4 ,0499E
=1+ 1245E
-1.7878E
-2.9550E
=1 04532E
=3 ,9242E
-4,.3403¢E

" N
= 4

-5.34117E
~5 «6J0TE
~5+8259E
-6.0195E
-6.1834E
=5.3199€F
-6.4306E
=G LT 1IE
-6.5829E
—6 «02TJE
-6.6544E
-6 «6640E
-6 .6584E
-6.6338E
-6.5636E
=6+5104E
-5.4485E
=6.3789E
-6.,3027E
-6.2208E
-6.1342E
-6 «04 36LC

-ﬁ"pQQE

SPACE SUIT

C4
04
04
Ca
04
C4%
04
03
D2
g3
03
c3
i
03
03
)2
02
03
03
C3
03
03
03
03
02
03
03
03
03
03
03
03
03
03
c3
03
03
a3
03
03
a3
03
03
03
03
03
03
03
03

WAIST RING.

IMMER HCGP

STRESS
—1.8246E
-1.0025E
~1.6395E

5.9511E
12 BHE
1.8908E

. 2.4354E
" 2a91L61E

3.3368E
Fed e
4.0129E
4.2756E
4.4925E
4.66T1E
4 ,802¢6E
4.9021¢E
4 .9685E
5.0048E
5.0135E
4,S974E
4.9588E
4,9001E
4,8234E
4.,7310E

/ Ll LE

4,5062L
4.37T5E
4.240CE
4 ,0953E
3.9447E
3. T8BITE
3,6314E
3.4704E
3.3081E
3.1453E
2.9829E
2:8215E
2. 6620E
2 .5049E
22350 3E
2.1992E
2.0518E
1.9080E
1.7635E
1.6335E
1.50316E
L3715k
1<2570E
1+1415E
1.0308E

03
03
02
02
03
c3
03
a3
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
a3
03
03
03
03
03
03
03
03
03
N3
03
03
03
03
03
03
c3
03
03
03
03
02
a3
03
03

T=C.055
QUTER HOOP SHE AR
STRESS STRESS
1.5E95E 04 8.5539E
1.4832E C4 8e2534E
1.4432E 04 T.9419¢E
1.4001lE C4 1.6219E
1.3544E 04 T.2959E
1. 3065E 04 6.9659E
}«-25T0E 05 6.6340E
1. 2C61E 1% 6.3018E
1.1543c C4 50T ELE
1.1019E 04 5.6433E
1.0493E 04 53156k
9.9461E 03 5.0013E
9.4419E 03 4.,6893E
8.9225E 03 4.3846E
Boa10VE B3 4.0879E
T+ SD63E O3 3. T999E
1+4128E 03 S )
€.9310E 03 Fe e X19E
6.4621E 03 2:.9928E
6. 00 72E C3 2.T440C
BLB6T1E G3 2.5058¢E
S«.1424E 03 el TB2E
4. 7339E 03 2.0613E
4,3418E 03 1.8552¢
2 _QasaF N3 1.A598F
3., 6084E C3 1.4750E
3.2613E 03 1.3007E
2.9434E C3 1.1367TE
2+6365E 03 9.8275E
2.3465E 03 8.387T3E
2J0735E 03 7.0432C
1.8169E 03 5.7924E
1.51T62E O3 4.6320CE
1.3512E O3 3.5588=
l.1415E 03 2556995
9.4668E 02 Ls661TE
T 66 19E V02 8.3083E
5 «9980E 02 7.3890E
GGG TZENNPE =5 PPk
306245 G2 —la2324F
1. T8Z20E 020 =1L oT385E
6. 1842E 01 =Z2.2B46F
-4 +362TE 01 =2.7239%
— 153854 020 " =351097
—-2.2345E C2 -=3.4453E
—3J6560E 02 —3.9782E
=4 . 22T0E 02 —%e18L6E
— 4o TA0Z2E 020 4346 TOE
5.1 132E 02" —4.,4TTOE
70-6613

Page F103

03
23
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
01
00
01
02
02
02
02
02
02
02
02
02
02

02

EQUIVALENT

INNER STPESS OUTER STRESS
2., 666TE. 04 1.8068E 04
2.,5306E 0% 1.67T67E 04
2+ 5391E 04 1.5553E J4
222 3E O 1l.442EE 04
2. 1503E 04 13392 0%
2.,0331 B% 1.2447E D4
1.9209E 04 1.1594E 04
1.8136E 04 1.0833E 04
L-7E12E C4 1.0162 04
1.61365 04 9.5813E 93
1.5208E 04 9.0871E O3
1.4323E 04 B.HT56E D3
1.3493E 04 8.3411E 03
1+27T04%E 0% 8.0768E 03
1.1958E 04 1.87T49E 03
11255 0% To[26TE 03
1.0592E 04 T1:.6234E 03
9.9690E 03 T«5562€ 03
9.3835E 03 T.5172€ O3
8.8338E 03 T.4289E 03
8.3183E 03 Ta%4950E 03
7.8351& 03 T.4999E 03
T.3826E 03 T.5090E 03
6.9588E 03 1T45183E 03
6.5621E 03 T 5261E 03
6. 1909E 03 T2 00E 03
5+8433E 03 T«95274E 03
5.5180E 03 e TTE O3
5.2135€E 03 7.5002€ 03
4,9286E 03 T.4743E 03
4.6620E 03 T.4401F 03
4.,4127E 03 T.3976E 03
4,1794E 03 7«3467E 03
3. 9615E 03 T+ 287T9E 03
3.7583E 03 T«2216E O3
3.5594E 03 T.1484E 03
3+3943E 03 T.0687E 03
3.2330E @3 5,9843E 03
3.03%2E 03 6.,8926E 03
2.9505E 03 6.7971E I3
2.8293E 03 6.697T7TE 03
2o 2L ER03 6.5947E 03
2.062TTE 03 6.4987E 03
2.5473t 03 6.3804E 03
2.4304E 03 6.2702E 03
28 ZTLE 03 6.1586E 03
2.33NE 03 6.0463E 03
2. 3e20E O3 5.9330E SQ3
2.3353E 03 5.8211E 03
2.3%19E 03 S« 108B9E 03

PAGE
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i Dot aia Aty

Loy

ANALYSIS OF SPHERICAL SCAT IN SPACE SUIT WAIST RING. T=C.055

ARC
DISTANCE
G+3815FE-01
4.410TE-01
4 .4399E-01
4.4691E-01
4,4983E-01
4.5275E-01
4.556TE-C1
4 ,5859E-01
4.6151E-01
4,6443E-01
4467T35E-01
4 - TO28E=01
4.T320E-01
G.7T612E-01
4,7904E-01
4,8196E-C1
4 .,8488E-01
4.8780E-01

" 4,9072E-01

4.9364E-01
4,9656E-01
449948E-01
5.0241E-01
5.05933E-01
5.0825E-01
513 1TE=0L
5.1409E-C1
5.17C1lE-C1
5. 993 FE=01
5.2285E-01
5.2577E=01
5.2869E-01
5316201
543454E-01
53746E-01
5.4038E-01
5.4330E-01
5.4622E-01
5.4914E-Cl
8552 36E~01

5.5498E-01"

5.5T7T90E-01
5. 6082E—01
5.6375E-01
S T251E=01
5.7543E-01
5« TBISE=D]
5«812TE~U1

INNER

— e o HE
=2+ 92k
-2.4072E
-2.0835L
-1.932CE
-1.6501C
=1 4060
-1.2800E
-1.1702¢E
—i1 .86 74E
-9,7101E
-8.8101E
-7.9722E
=T 194 6E
-6.4752E
_SOSLLBE
=5 2024E
-4 ,6446E
—4.1364E
—-3.6754E
-3,2593¢E
=2+ B85k
«Z2.5529E
=2+2515C
-1.9989E
-1.4162E
=1 1630k
—1-C819E
—9.4521E
~9.355Tk
=G a1 260
—-9,.6C80E
=5 .9283E
-1.0360E
—-1.0892E
=12 201k
-1.2969E
_103788E
—1.4654E
=1.5560L
-1.6497E

AXTAL
STRESS

0%
04
Ca
04
C4
C4
C4
04
04
Ch
04
C4
04
03
Cc3
c3
03
C3
03
c3
03
C3
03
€3
23
03
C3
{13
{13
03
03
03
03
03
03
g2
02
G2
02
02
Q2
03
03
03
03
c3
03
03
C3
03

OUTER

1.9978E
1.8193E
1.6473E
1.4820C
1.3235¢E
1.1 720E
1.0276E
8.9018E
7.5932E
6.3645E
5+2300E
4.1037E
3.0744E
Z2«1105E
1.2105E
3.7264E
-4 .,0499E
-1.1245E
=1 +t6{BE
—2.3973E
=2 +95050E
-3.4632E
-3.9242E
=G i IHE
-5.0468E
-5.3417¢E
-5.6J07E
-5.8259E
—-6.1834E
=6.3199E
-6.4306E
=65 51T Ik
—6.5829€
=6 6219E
—-6.6544E
-6 +.6640C
—6.6388E
—6.6068E
-64.5104E
~5.4485E
-6.3027E
-6.2208E
~6.1342E
-6 .04 36C
=5 cgcfg(’E

AXTAL
STRESS

04
04
04
Ch
04
04
04
03
Q2
g3
03
Q3
03
03
03
N2
02
03
03
€3
23
03
03
03
U3
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
c3

70-6613

Page F104

INNER HGGP

STRESS

-1.9246E
=1 .0025E
-1.6395E
59511E
12718 1E
1.8908E
2.4354¢E
2.9161E
3.3368E
3. 1012€E
4.0129E
4,2756E
4 ,4925E
4, 066T1E
4,8026E
4.,9021E
4.9685¢E
5.0048E
5.0135E
4 ,S9T4E
4,9588E
4,9001E
4 .8234E
4,7310E
4 ,0Z40LC
4,5062E
4.3TT5E
4 .240CE
4 .0953E
3.9447E
3..1897E
3.6314LC
3.4704E
3.3081E
3. 1453E
2..9829E
2.8215E
2. 6620E
2 «9504SE
2:3503E
2.1992E
2.0518E
1.9080¢E
1.7685E
1 <6335E
1.5031E
AT TS E
1.2570€E
1.14]15E
1.0308E

03
03
02
02
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
us
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

a3

a3
a3

QUTER HOOP

STRESS

T 3195
1498325
l.4432E
1.4001E
1+3544E
1. 3C65E
l.2570E
1.2C61E
l.1543¢c
1., 1019E
1.0493E
9.9561E
9.4419E
8.9225E
8.4101E
7.5063E
7.4128E
6.9310E
6+4621E
6.C072E
Se2G71E
5.1424E
4, T339E
4.3418E
3.6084E
3.2673E
2.9434E
2.6365E
2« 3465E
2.0735E
1.8169¢E
1.5762E
1.3512E
1.1415E
9.4668E
T.6619E
5.9980E
4,46173E
3.0624E
1.7820E
6.1842E
=1 ABORE
-2.2345E
4. 23700
-4.74C2E
-5+ 1 132E

D4
Ca
04
C4
04
04
04
04
C&4
04
04
03
03
c3
03
03
03
03
03
C3
03
03
03
03
0o
g3
03
C3
03
03
03
03
03
03
03
02
02
02
c2
02
02
01
0l
c2
02
02
02
02
02
c2

SHEAR

STRESS
855 30E
82534
7.9419t
T.621GE
12 2959E
5.9659E
6.6340E
H43018E
9 T711E
5«0433E
b e 3196E
50013E
4 .,5893¢E
4.3846E
4.,0879E
3. 7T999E
3521 1F
3.2019E
2:9928¢
2.T440E
2<0058c
2e2782E
2.0613E
l« 855 2¢

=~ o
Lot srua

1.4750E
1.3007¢E
l.1367¢
9.8275E
8.3B73E
T.0432C
S+ T224E
4,6320C
3.5589E
2:5699E
1.6617E
8.3083E
T.3890E
=6,12 TTE
=1 +78BSE
—2e2850F
=2.7239%
-3.4453E
-3.7338¢
-3.9782E
-4 .1816%
-4 434705
—4.,4770C

(o &2

QO

<

- Sl I o
\

[ S O I W I U e

DD 0 R GRS G O IR G & O L
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[ e R e s

S e D

33 e A K s

A W LA

ra

vy Ny
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AF IN SPACE SUILT

OUTER AXIAL

“msss STRESS
-3¥538E ©3  9.2500E
~5.7559E 03  B8.2422F
~5.6570E 03  7.2836E
=56 bbii4E X3 6«373TE
-5.4578E 03  5.5116E
-5.3586E 03  4.6961E
~’5.2603€E 03 3.9263E
-5.1632E 03  3.2031E
-5.0678E 03  2.5229€
~4.9742E 03  1.881GE
-4.8829E C3  1.2809E
-4.7940C 03  7.1826E
-4.T0T8E 03  1.9245E
-4.6245E 03 -2.9817E
-4.5443E 03 -T.5298E
—4.4673E 03 ~-1.1759E
-4,3937E 03 ~1.5707E
-4,3235E 03 -1.9368E
=4.2570E 03 <~2.2757E
-4.1541E 03 -2.5888E
-4.,1350E 03 =-2.8776E
-4,07S8E 03 =-3.1434E
-4.0234E 03 -3.3876E
-3.9810E 03 =-3.6113E
- AT6E 01 —=3.8134F
-3o83E 03 -3.9971E
-3.8630E 03 =-4.1656E
-3.8319E 03 -4.3176E
 =3,8050E Q3 -4,4536E
| =3.T822E 03 ~4.5744E
=3, T63TE 03 =4.,6804E
=3, 7495E 03 ~4.T698E
| =3,7396E 03 -4,8450E
-3.7340E 03 -4.9084E
-3.7328E 03 -4,9556E
~3.7361E 03 -4.9886E
-3.7433E 03 -5.0095E
~3.7561E 03 -5.015¢6E
~3.7729E 03 -5.0065E
~=3.7944E 03 -4.S81SE
-3.8295€ 03 =-4.9399E
—-3,8513E 03 -—4.8785E
-3.88695 03 -4.7985E
=3,92T3E 03 =-4,T7011E
~3.9725€ 03 , ~4.5828E
-4.0226E 03 -4.4421E
~4.07TTE 03 =—4.2776E
-4.1377E 03 -4.0877E
-4,2027€E 03 -3.8706E
-i4356E C3  1.0648E
h
ING DUE TO ERROR COUNT
A SET ON UNIT 5
NE ISN  REG. 14

)|

I B e e e g

WAIST RIMNG.

INNER HOGP

02
02
02
02
02
02
02
02
02
02
02
01
01
01
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

FOR ERROR NUMBER

REG.

BUTER HO
STRESS
=5+ 84 19E
—-6.0878E
—64.2810E
-6 .4259E
=6 H27T3E
~6 . 5862 F
=636135E
~6. 6C65E
—6.57T40E
—-6.51T4E
-6.44ClE
—6.3454E
“é02363E
—6e 1135E
-5+ SB820E
—5.846TE
~5el0TTE
=B e 56 T4E
=5.42179E
—=5+,2911E
~=5.1591E
=5+0335E
=445 9159k
—4 +8056F
~4, IC60E
-4,62C8BE
—-4,5487TE
=4 +4907E
—4.,447T7E
-4 ,4205E
=4 4 0T4E
=4 o4 112E
—4.4346E
~44.4T134C
=4 5299E
~4& 4 6065E
=4 4 TCOSE
—4.8129E
-4 .9423E
-5.088TE
=5+ 2492E
~5.4254E
-5 .6188E
—5.8262E
-6.0465E
—6.2784E
=6 52CHTE
—6s TT16E
=Ll TA1E

15 . RE

ap

02
02
02
02
02
02
02
02
G2
c2
02
02
02
G2
02
02
02
02
c2
02
02
02
02
02
02
02
02
c2
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
03

G

SHEAR

STRESS

=L SIGIE
—4.64]13F
-4,6805E
-4,6942E
~4,6846%
-4 .6537E
-4.,6035E
=it s DD IE
—4,4526E
=4+3551E
=44 2449E
4,1 234E
=399 14k
=3.8511E
=3 [I0Z2E
L et GRS
=33 3B571E
=3+2185E
—3.087T4E
=2.8118E
=2.6926E
=2s0102E
~243252E
-2.1376E
— 1w tOOTE
=1+ 9626E
~I3367T3kE
—9,T144E
=T.T093E
=—5.6866F
=3 el
4.8T21E
2.5829E
4,6998E
6.8386E
9.0000E
1.1184E
1.3392E
1.5623E
1. 7874E
2.0148E
2.2441E
2.4754%
2.7083E
2.9426E
3.1778E

211

02
02
02
02
02
02
02
02
02

02 -

02
02

02

02
02
02
02
02
02
02
02
02
02
02
02
02
J2
02
02
01
01
ol
0l
01
00
01
0l
01
0l
02
02
02
02
02
02
02
02
02
02

9.97095-01

PAG

EQUIVALENT

Ela8

EQUIVALENT

INNER STPESS ODUTER STRESS
2.3491F 03 5,5974E 03
2.3660E 03 5.4872E 03
2.3915E 03 5.3785E 03
2.%2646E 03, ° S5.2T15E 03
2.4641E 03 5.1666E 03
2.5090E 03 5.0639E 03
2.5583E 03 4.9637E 03
2.6113€ 03 4,8664E 03
2.6669E 03 4.T719F 923
2.7243E 03 4.5803E 03
2.7830E 03 _ 4.5918E N3
2.8422E 03 4,5S067E 03
2.9014F 03 4 ,4248E 03
2.9603E 03" 4.3464E 03
3.0184EF 03 4.,2716E 03
3,0752E 03 4.2003E 03
3,1303E 03 4.1325E 03
3.1836FE 03  4.0683E 23
3.2348E 03 4,0077€ 03
3.2337E 03 3,9508E 23
3.3301E 03 3.8975E 03
3.3737€ 03 3,.8478E 93
3.4145E 03 3.8018E 23
3.4522E 03 3,7594E 23
3.4870E 03 3,7207E 03
32186 03 A 0858 U5
3 .5467E 03 3.654CE 03
3,57T15E 03 3.6259E 03
3.5927€ 03 3,6015E 03
3.6105€ 03 3.5806F 03
3.6246E 03 3.5633E 03
3.6352E 03 3.5497E 923
3.6421E 03  3.5397E 03
3.6451E 03 3,.,5332E 03
3.6444E 03 3.5305E 03
3.6398E 03 3.5315E 03
3.6313E 03 3.5361F 03
3.6189E 03 3.5445E 03
3.6026E 03 3.5568E 023
3,5822E 03 3.5730F 03
3.5580E 03 3.5932E 03
3.5298E 03 3.6175E 03
3.4976C 03 3.6460E 03
3.4613E 03 3.67TB6E 03
3.4211E 03 3,7156C 03
3.3769E 03 3.7570E 03
3.3287E 03 3.8028E 03
3.,2767E 03 3.8533E 03
3.2208F 03 3,9084E 03
3.2146E ©3 3.9847E 03
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FEFATURES SUPPORTED

10CS
CALLED SUBPROGRAMS
FCOS FSIn FSuB FMPY FDIV FLD FSTO FSTOX  FSBR FLUAT
SF10 SIOFX . ‘SIOF SUBSC  STOP SNR -
REAL CONSTAMTS :
«572557E 02=0360 «100000E 01=0362 «200000E 01=0364 «157079E 01=036%
«150000E 01=036C «250000E 00=036E «175000E=01=0370 :

INTEGER CONSTANTS
2=0372 3=0373 1=0374 91=0375 0=0376

CORE REQUIREMENTS FOR RING
COMMON 0 VARIABLES 864 PROGRAM 1278

END OF COMPILATION

// XEQ

BENDING MOM= =11 7391 HORIZONTAL SHEAR= 28378
M AT GAMMA= 0e5922 T™ AT GAMMA= =le3661
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' (,)AJJ"T

LAKE B
77999¢
31050€E
83173E
34382%
84692C
34120E
8267SE
30386¢
77257¢
23309¢€
63555E
13017¢€
56709E
9964 3L
41852E
83333%¢
24127¢€
64234E
03678E
424 T8E
8055 1E
18219¢
55200E

31971E
55837E
99255E
32245E%
264826C
197020&
129847¢E
06033)Jc
$14867E
223405E
529108t
B32214E
1329038E
431423E
Z21968E
022761E
315014C
607923E
§98762E
188710E
477976E

367295E
078121E
788294E
497524%
2058824

2122520

ELD

01
07
01
Q1
¢l
01
91
01
01
C1
01
91
01
01
01
C1
01
0%
01
01
01
01
01

& 01

01
01
01
01
21
01
01
01
01
01
01
Q0

~
910

(0]¢)
Q0
02
Cco
o1¢)
00
00
02
00
20
09

E=01

=02

=01
00
Q0
00
30
C9

an
BES

LfC)Af)f}

TORSION

NPT

0e3165198E=C6H

=0e5345536E~

~0e1060811E
~0e15785605E
~0e2087T9LE
=0.2588201E
-0e3079681E
~0e¢3562088E
~0e4035266E
=D 44990350
~0e495337GE
-0e5398027E
-0e5332391C
=0.6257835E
~0e6572723E
-0e7077436E
~0eT7471852E
-0e7855843E
-0e822929EE
=0e8592094E
~0e8%944125E
-0e9285236E
~0e9615467C
=0e9534556%E
-Ue lUdeenul
-0.1053915¢E
-0e1082445E
~0e¢1109830F
~0e1136062¢C
-0e1161132E
-0e1185032E
=0e1207756E
=0e1229299E
"0. 12495515
-0+1268807E
-0e1286761E
-0e1303507E
=0e1319041E
=041333355E
=0e1346452E
=0.1358322F
~0e1365961F
-0s1278368E
~041328654CE
=0e1393473E
-0e1395157E
-0e1403519C
=0e16064827E
~0s1408791E
=0s41409511E
~0e¢1408G685E
~0e1407215E
-Cel1404200E
~0e1395G41E
-0e139444]1F
~0e1387700E

P I Ty Lo s B

o1
uo
O}V
uuJ
Qv
au
Q0
oo
(016
00
ov
Q0
au
uu
o0
QU
ocC
00
Qu
co
00
co
co
o1
01
01
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01
Gl
01
01
01
Cl
01
Cl
01
01
gl
01
L
1l
Cl
01
Cl
Cl
01
01
ol
ol
0T
0l
0l
01
0l
01

IN PLANE BEND

-0e1173919L
=0s1173718E
=0e11731164E
=0e1172103¢E
-0e117CT7GLE
-001168891E
~0.1165681E
~-0el1164070E
~0¢1161060E
~0.1157651E
-0e¢1153845EL
"001149643{:‘
-0e1145045E
=0e1140054E
=-0.1134671E
~0e1128897E
-0e1122734C
=0s1116185E
=061109251E
=0e1101934E
=0e1U94237E
=-0e1086162E
~061077711c
-0.1068387E

N 1TNRecnroas
W L P e s e —

-=0e1050131E

-0e1040204E
=-0¢1029916E
-0s1019270E
~0+1008269E
-0.9965158E
=0:9852144E
-0.973167SE
=0.9607807E
=0.9480566E
=0e93499837E
-0.9216115E
=-0.9078992E
-0%8933661¢c
~0.8795158E
-0.8648534E
-0.8498832E
-0e8345099E
=0.8190378L
-0e8031717E
-0.7870169%E
=0.7705781E
=0e7532603E
~0e7368585¢
=0e719608%E
~0e7020847E
~0+6843030E
~0e6662687E
~Be6LTIBTSE
=0e56294648E
~0e5107063E
-1e5%1 7170

G2
G2
o2
02
v2
J2
vl
02
u2
02
02
22
vz
o2
)2
02
02

c2 -

02
uz
02
02
02
U2
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c2
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u2
02
01
01
01
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01
01
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01
01
Ul
01
01
o1
01
01
91
o1
ol
ul
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1
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02837804E
D«283137T0E
0.2836066E
0e2833594E
0e2330854E
Ce28256543E
0e2822175E
02816538t
0.2810039E
0+280267SE
De2794461E
QDe2785387c
Qe2775460E
Qe2764684E
02753059k
02740593E
Oe2 72128 1E
0.2713145E
02698174E
0e2632375E
0D«2555756E
De2648320E
062630073E
De2611023C
N.2R9Y11ARF

0e2570522E ¢

0e¢2543C39E

0«2526875E .G
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0e2480134E
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e 23TISPEE

0.2350123¢c
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0e¢1819024L
01780630c

.0e1741650E

Oel7uU2218E
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A ALYSTS OF SPHERICAL SEAT IN SPACE SULT WAIST RING. T=0.055
ARC INNER AXIAL OUTER AXIAL INNER HOOP CUTER HOOP SHEAR
Q) D1 STANCE STRESS STRESS STRESS " STRESS STRESS
D laf oY 745 BE OB 56530 UF . 9.2500E702 < ~5aS3BTE 02 =Ap3THat
5.87T11E-0O1L -1.8437E 03 -5.7559E 03 8.2422E 02 -5.8419E 02 -4 .6413E 02
2 DO3E-01 ~1.9427€ 03 ~5.6510F 03 7.2836F 02 ~5.0078E 02 . =4.68050
2'9296E-01 -2.0422E 03 —5.5574E 03  6.3737E 02 =-6.2810E 02 —4.6942E 02
oS anE-O1 e LALEE. U3 “B.4518E.03 % 5,5116E 02 =6.4289F 02 . ~k.6BacE Qs
D asantoha ATiael 0 Bh a5 a5HAE 0% 8.6961E U 26,529 02, =803 T e
2 OTTIC-01 ~7.31536-0) ~B:2603E 03 @ 2,92636 07 —~6.6852F 02~ 40355 08
O AEAB-TIL ~3 H3b4E D3 ~5¢I6AZE 03 3.203LE02 /=6 6F36E 02 =4,30598 O
O 0756E-01 -2.5318E 03 - -5.0678E 03 - 2.5229E 02 =6.6065E 02 —4.4526E 02
o 1048E-01 —2.6254E 03 ~—4.9T42E 03  1.8819E 02 =6.5T40E 02 -—4.3551E 02
&.1340E=01 ~2 . IV6TE B3 -4 ,8329E (03 1.2809E 02 5.5 I4E 02 -4 , 2449 Q2
6.1632Ef0[ —2.8056E 03 -4,7940E 03 T.1826 01 -6.44CLE 02 =4, 12368032
e nso01 | —o SOLER B~ =a.THIBE D3 i -1¢9245E 0} 'Fa.GaS4E 021 =3 9917600
e 32176-01 —2.9751F C3 —-4.6245E 03 —-2.9BLTE Ol ~6.2263E 02 -3.8511E 02
o E09E~DL  -3.0553F 03 —4.5443E 03 =-T.5298E 01 =6.1135E 02 —3.7025€ 02
4 58016-01 ~3.1328F 03 —4,4673E 03 —1.1799E 02 =5.9820E 02 =3.5412E 02
6-30936-01 -3.2059E 03 =-4.3937E 03 —1.5707E 02 =5,8467E 02 —3.3857E 02
e 3385E-01 —3.2T61F 03 -4.3235E 03 ~-1.9368E 02 ~—5.7077€ 02  —3.2189E .0
6.3671E-01 =3.3426E 03 =-4.2570€ 03 =-2.275TE 02 =5.5674E 02 —-3.0474E 02
e 30L9E-D1  —3.4055F 03 ~4.19%1E 03 —2,5888F 02 =9.4279E 02 ~—2.8718E 02
e 4IGLE-DL . ~3.4646F 03 ~#.1350F 03 '-2.8776E 02 -5.2911F 02 ~2.8926F 02
6-4553E-01 —-3.5199E 03 —4,07S8E 03 -3.1434E 02 =5.1591F 02 =-2.5103E 32
6 48450-01 -3.5712F C3' —-4.0234E 03 —3.3876E 02 =5.0335E 02 =-2.3252E (2
S e147E-01 —3.6186E 03 -3.98L0F 03 -3.6113E 02 =-4.9159E 02° -2.1376E 02
6.5430F—-01 —~3,662Z0E 03 —3.93(6E L3 —3e.0Lo4%LC U2 - o SOEEE D2 -1 O TRE D2
e 27226-01 =-3.7013F 03 -3.8983€ 03 —3.9971E 02° —4,7C60E 02 =-1.7561E 02
6 6014E-01 -3.73665 03 =-3.8630F 03 =-4.1656E 02 —4.62C8E 02 —1.5626F J2
6 e306E-01 -3.7677E 03 =-3.8319E 03 =—4.3176E 02 =-4.548TE 02 ~—L.36T3E 02
o 659BE—01 -3.7947E 03 - -3.8050E 03 -4.4536E 02 =—4.4907E 02 =—1.1702E 02
6.68G0E-01 -3.817QE.O3 =3 . 7T822E 03 -4 ,57T44E 02 —4.,447TE 02 —9.T7144E H
6.7182E-01 —-3.835SC 03 -3.7637E 03 —4.6B04E 02 —4.4205E 02 =-7.T093E Ci
67474601 —3.8501E 03 =—3.7495E 03 =4.7698E 02 <—4.40T4E 02 =5.6865E 0l
e 7766E-01 =—3.8601E C3 ~=3.T396E 03 =4,8450E 02 —4.41126°02 =3.64T7E 91
6.8053E501 -3,8656E 03 =3.7T3240F 03 -4.,9084E 02 -4 ,4346F 02 —1:5900E 03
6.8351E-01 —3.8668F 03 —3.7328E 03 -4.9556E 02 -—4.4734E 02  4.8721E OC
6 8643E-0L -3.8635E C3 —-3.7361E 03 -4.9886E 02 =-4.5299E 02  2.5829E 01
6 89356-01 -3.8558F 03 =3.7433E 03 =-5.0095E 02 =—4.&C65E 02  4.6993E 0!
6.92276-01 =-3.8435€ 03 —3.7561E 03 —5.0156E 02 -4.T009E 02  6.8386E !
6.9519E-01 -3.826TE 03 ‘3.7729Ev03 -5.,0065E 02 —4.8129E 02 9.0000E 01}
6.9811E-01 =-3.8053E 03 —-3.T944E 03 —4.S815E 02 =—4.9423E 02  1.1184E 0.
3 0103E-01 -3.7T9LE 03 -3.8205E 03 -4.9399E 02 -5.0887E 02  1.3392E J-
7.0395E-01 =-3.7483F C3 —3.8513E 03 -4.8785E 02 -5.2492E 02  1.5623E €
1o0687E-01 =-3.7127E 03 -3.83695 03 -4.7985E 02 =-5.4254E 02 ~1.7874E O
. 0079E~01 =3.6724E 03 =3.9273E 03 -4.7011E 02 =5.6188E 02 . 2.0148E 0.
7.12726-01 —3.6271F 03 =-3.9725E C3 -4.5828E 02 =—5.8262E 02  2.2441E 7
1 1564E-01 ~-3.5770E 03 =—4.0226E 03 =4.4421E 02 =—6,0465E 02  2.4754% 07
7 18566-01 —3.5219E 03 =4s0TITE D3 - =4,2776E 02 -6.2784E 02  2.7083E.0
T.2143€-01 -3 ,4619E 03 -4.1377E 03 —6 D8TIE 02 —=8.52CTE G2 2.9426E 0.
12440601 =—3.3969E 03 ~4.2027E 03 -3.8706E 02 <-6.7716E 02  3.1778E 0.
2°57326-01 -3.160CF C3 -4.43S6E 03  1.0648€ 02 -1.1731E 03  9.97095-0
LHC900T EXECUTICN TERMINAT ING DUE TO ERROR COUNT FOR ERROR NUMBER 217
IHC2171 FIOCS — END OF DATA SET ON UNIT 5 105601
h : Page F106
TRACEBACK FULLCUS- ~ RCUTINE SN HEG . Lt BEL, 5. REG. .07 | REGe




Foem 2427
AIRESEARCH MFG. CO.
DATE : . . » , CALC;NOV
=i PREPARED BY ' ‘ _ MODEL
. CHECKED BY. ' i : _PART NO
L Pnee ) _\/\/AB 1 R (NG
b et A:\)_'A ENSiGe ilaw s
76-66]3 |
Page F107 - REPORT
pAGE '/ oF




form 2427

.
.
-
€
IS
T4
Ny
t 4
\
-
.

DATE

PREPARED BY
CHECKED BY

AIRESEARCH MFG. Co.

~ MODEL

CALC.NO

PART NO

' §
<
kY
.
i
‘
i =
e -
! =
‘s
v
..
}
- v
.

70-6613
Page F108

.
. P i
. 3 i
’ ; :
o ee -
.
- ke 4
L e =
. v
e -
;
- »
<24 ) e - -
. v
-
.
' .
oo
- b
-

REPORT

pace 152 oF




RING
2o

{5
—

CLAKIPING

e

£
—

Page F109 . -

o4

AT CENTERLIN




form 2427

DATE

AIRESEARCH MFG. CO.

PREPARED BY,

CHECKED BY

: MODEL
" PART NO

CALC.NO

70-6613
Page F110

REPORT

pace |90  oF

= FREITREET Y Ty St b b ama o T Y 2 - T



AIRESEARCH MFG. CoO.
O W e |

IJ_ \:1 N =t 8

PREPARED BY
CHECKED BY

" PART NO

CALC.NO

MODEL

SO SOR D RSLONAL gTw’mrs

)\MD Mo /\ENTS oL L\}H?“E

1

© 70-6613
Page F111

REPORT

pace |1 oF




P 2427

[~
. AIRESEARCH -MFG. CoO.

AT & s b et --c;ﬂ\i,c.no ™

B = ¥

PREPARED BY. /M s WA Jot _‘:nu:J : . e i v Tt B

CHECKED BY, ' 2 PART NO

Lor h= 0.025
A= o0.35162
A= 0.026 |
Ag- C. OIS ‘ P
2_{0 25162 r-}—o 0269 +O, o.’)g(r‘ }

2 GO (. %Slél)(ozs) Tl *—c:i_s(c @_)—z—o 2:; (4 Q)
2Ge (o, ou;.)Co,ozs) = HZS.Q -i-o,,s(.r ~.C)

k O OO SOA h‘\ q' CQ&SMM@S c:t“ Wcj';\f’"’[ IS
e e ' e,‘(ﬂ-(e’c?bu\i?)

[< 4,74?*)/) 4_ Co 35/62)@ oZS)
‘ Z 52

| ?.C-r@ (D 0178)(0 ozs) o. e: ‘?34-,02,5 C'Ts ,.)
(“‘ =T, /’V‘\““; /‘V‘x-ﬁ !.J‘-:) ..‘?‘;f 3:1*'.“4.'—— e
@% SIe?me >-oae/ms>—— mﬂ(owo?

, ._J

I—Q OM)\‘) 'H4€. C]Osoc\ 5€a‘f'zou (S Loo*r)( : 4

70-6613 St
Page F112 -~ . o0 pEEFORT

§ /.
pPAGE. I ipE







o8l

3

015

70-6613
Page Fll4




— e ————— . e SR~

o
|
g

-,

®

Loel ™4

\{?..

TTem | AREA] % | Y xRy | ¥ Al | AVt | Avy | Ax et b2
| |.0605|.2427 |.375 [.1027¢.,0856 |,1465 |,00 5170085 [.00¢4¢4],0177  |.02268 “ ~0
2 006 |,262 | 815 |,22021,0686 |765¢|.00¢ 41 |,00459 |00 127,00157 |,00525 | [ & 3"—
5 |.005|.362|1,02 |36q2|,13] |[.6% | 00c &5 0052 ,o&12~4— oolgl |,00 5| "{5:
4 006 | 48775 |1.125 |,5984.237¢ ||.2586 (. 0¢ (4 |.00759 |.00329],00292. cozzs ‘1
O 1,006]|.43 |1,256523](,1849|1.8387|,0c:(l |.01103 |,06397],00258 . 0O8IS
G 003 1,212 | |.45 [4524].0373 12, 1025|.00028|.,0063 |,00I3S| 400943 00435 5,
%7 . |.on8l.045 | 1.1 |.06495 .002|l.2] -0@03.0?_153,000831,_0;0‘3‘3’ .0 /458 a
+00¢S A eod o) |,0432! 01798 [102715) 0522 ' %
33 |loade may vol be ellective —ooqnd|.06474] 018 86 |02 3] |.67184 0
3 A 0’?57-051-'0'}ow 46 OOGO‘DIY)Z“_ | Skl ) '8
Iwﬁ'-— 2%_0 6\(0 *75) = 0. 4-6(0‘75535 =, Oo 4“78 4 ' S | |
LAkl ly7= -—aio 15(0.5!)3 "0.7@ 46)3 o. ooaeta m4 SEiE:
2 . e 2 T 2
~ Nz 0.R98T W ol Sl
» i\
: \/ e 315 ﬁl.,"m- 2




Form 2427

=1t

OGO
Lois oo#?é-k oaa|

I\,\i_aoo%,\?_-r 06901 _
- 02‘?91(5i80%>" 6.00287

()¢ = /\

r_.i

=0. 00!38

iy ool%&)
c00287~,016499 2

o= —575°

-05&2(603 N= o 01@4Ct ‘

'9=

AERE:—;EA%{CH MFG. Co.
B-11-£9 : S
DATE . . CALC.NO
PREPARED BY L";-W' " MODEL
CHECKED BY ~ PART NO
E_Ciecﬂ'iue Mar
’ 2865"'0 laas y‘ £ = O. 2"4 ‘
; W | Jdo4D . e
r.: *()5212 3 = i. - g ey : A
T Aenil T = 0018% _ 5 ¢2Q7

_rID*"IJ

. .L-—,00478+ O(aﬂ‘?‘? 07!84(693'7‘

‘- ©, 02004

' I;N_.-DOZ 512+, 5090-4— OZ%I(’L’).‘&)

= 0.00’5 TA0

5 ,4»3: 0!886-“1003(17 4:&, )

A :':.’""q"’n - nO/a/RI#\/(Dnﬁ}-\

| "—O 000/35

é- Z( 000635>
' -‘jj__‘..oo%qg,o 0’4004

o= 2.25°

e&oe

The wmawi :}mv}\; 5637@4 l/hovj z/;o“f’ foﬂ ef-fcc.‘hue
do 15 loca\ ‘ouck\mg o—C ‘r’ne uvxsupporTesJ

70-6613
Page Fl16

REPORT

pace 145 or



http:o2.'310.V4

Form 2427

AIRESEARCH MFG. Co.

oaTEL T _C’C‘{ p? ; . s AL, NO
PREPARED BY_ P\ 2 \No LFSoN : MODEL
CHECKED BY, iy _ PART NO

Uprer WAIST Riue ANacysis
. = i~ AN o
o Sgcks-Ff —QQC\N\-_\-T\‘):

—

/ 3
ARIS oF
SYMMETRY

| egc'nc:-u A-A

FRBELS o
Page F117 ; > ‘[G\' REPORT

o
pace < 2oF




Foem 2427

——

AIRESEARCH MFG. Co.

T e ' : Live : :

DATE C'{ G ‘:‘Cf : ; ; ; CALC.NO
\ 1= i R

PREPARED By, M« \N cLESo Al MODEL

CHECKED BY ; : . PART NO

My, _@faf-gllm jo- e GISS‘m@J@-r\/(E e)

o
/1 T,

-QP S<P SN — ’obgdo Qeﬁ?gszmé)c)@ O
kb" +(1 ccﬁﬂ“)@fe (Q -Le> \/(R ~0 )
“*‘Qﬁa R +e) cOS’T‘ QR ‘o‘o(%_“"@

g

M= Mbbcose +Q1‘? g‘sm(e-fs)cl/_’) +QeQ &611/1 (@ p)c.p
0B

T= Mbh Sme = @RLS{\ c,os(,@ ﬁ)&dﬁ @eQ SCOb(v

M= {Mbb—*aﬁ (ﬁ’ +e)]f3@69 —l—QF\’a

[Mkb Q&"M@ﬂ%\me +QR2 y

\/= Q(.\af\(‘ +R ”f)

70- 66]3 :
Page F118 "o 20 : REPORT
pace VN 1 oOF




Feum 2427

AIFE-ESEARCH MFG. CoO.

DATE 2 e (( : S e aEa . CALC.NO

PREPARED BY._ V1o JoLESoA 2N . MODEL
; PART NO

CHECKED BY

f o
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-‘rOe:\ Ss:n(e /s\ac QR’Y‘E% sm(e w")] 2
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DATE 8 (LS ol | | CALC. NO
W
FREPARED BY MU FSoAl MODEL

~ PART NO

CHECKED BY.

J\ \\./\COS(E) ‘f‘) [QPP"P-—T]S B ’T‘)

sl w(@ RIENIGRE

LM OF‘? G? +e)]6m(@ q’\> [@&’&’T— |]CG_{@ )
+QR R +QRD (e-'r*) i

s _e—j T

MA FM G—EZ(.E&E e\j\i‘,::‘,(& f{\) -[- [Q lp?_'{“_ .jlsm /a_\'«}

_{_ G PQ(E ’}‘\.)
= [M & :\acm-es P n(e “f\) [G.P Ra”f‘ T]CO::»(@ 7)
+QR fv(f% "P) +QR e b
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. PART NO

CHECKED BY

A, P [‘MELO“QE\(&*EQJS-’M@ +QR\26

dd—'\i“" “Qr (ﬁre}_\ SN S

_Qo\'* e>7“
'T—— [v'\ QR, (R +e)]6m(9 \r) rQF’,, ’Y‘ T]cos(e "(‘)
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DATE .2 '
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l
rrb PREPARED BY___{ AU ook J e : s
CHECKED BY g RIS g ‘PART NO

V "CZ C,O‘,,\_—_‘;""C” SIV\G 'i‘C. /A[ZCOS(}}) @bfﬂi]

+£ [2 \l,q & 4~@CO‘SO:I

il | Ll £
\/: C ; Slﬂ &) C:? COﬁ@ '““A :)Smg -k @Co.:aa
+Bif5 cose - 9 sin eﬂ

4—\}:: (o +C G-FA '5[\/)@ —l,—B cosf-‘
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e My Y Lt :
pate 2 T2 © ‘ . CALC.NO
Mot el ms ofid -
PREPARED BY_' i L L 'MODEL
CHECKED BY. _ _ ! PART NO

A= (E; A g@s?ﬁ» -QF @Te] mqf\[@ E'\F—- ]}

(’ 515%"5”‘”[@“&_'1 \}aw[w -l a(? dﬂf

TR (R e L s e MR '
Flo il s roiiiae = o se ol (O 1
o o (@) e el | We
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PREPARED BY [A S LA JCSL,.-- R

CHECKED BY.

. MODEL
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CALC. NO

coc Y} £yl i3 =-§;MY\

ik LU?) Arwz‘vCoS*(\

=Sl O —cos™ CI'Z_ = U\Jq- - wzs,m'{\

e r el
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PAGE <70 1

L DOB ST

LOG DRIVE CART SPEC CART AVAIL PHY BRIVE
0000 0001 9001 0000

// FOR

#NAVERING
#]10CS (CARD»1132 PRINTER)
#L ISTALL

e W g A s T i D o O o e T e T e

DIMENSION BMB(91)+8MT(91)¢8MZ(°)1) sAXIAL(91)
DIMENSION TITLE(20)

DIMENSION U(91) :
READ(292)(TITLELITLE) s ITLE=1920)

FORMAT (20A4)

THIS PROGRAM CALCULATES MOMENTS AND DEFLECTIONS OF ELLIPTIC RINGS.
PROGRAMMER MARTIN WOLFSON 93=33 EXTe 2364

ITRING EGQUALS GEL IN THE INPUY

IRING =0y 4CABLE LOADS

IRING oGTs0Q 2 CABLE LOADS AND DISTRIBUTED FABRIC LOAD.
Q IS THE IN PLAME LOAD PER INCH

IF IRING =0 +P IS A CONCENTRATED NORMAL LOAD

iF IRING «GTeD o P IS A DISTRIBUTED NORMAL LOAD

BIX IS THE MOMENT OF INERTIA ABCUT X=X AXIS

BlY IS THE MOMENT OF INERTIA ABOUT Z-Z AXIS

BIP IS THE POLAR MOMENT OF INERTIA

AREA [5 THE CrROSS=5ECT IUN AREA

R1 IS5 THE CURVATURE IN REGION 1

R2 IS THE CURVATURE IN REGION 2

GCMMA IS THE ANGLE AT WHICH REGION 2 BEGINS(IN DEGREES)
POISS IS POISSONS RATIO

E IS YOUNGS MODULUS

READ(2+3)QsPs3IXs8BIYsBIPIAREAIEB »C2Z
READ(298)R19R2+GOMMAIPOISSESEXCIDEL » DUMM
FORMAT(8E10Q45)

IRING= IFIX(DEL)
GAMMA=GONMA/57295779
C=COS(GAMMAY)
S=SIN(GAMMA)
PO=14+POI55
CON=BIX/BIP
CON1=BIY/AREA
S2=SIN(2« #*GAVMA)
GAM1=14570795=GAMMA :
AlD1=GAMMA=D 45%52 =
AIDZ2=GAYMA+045#52

$3=SIN(2*GAM]1)

AID3=GA"M1+045%#53

AIDL=GAM]1=0,5%S53

OUT OF PLAME PROBLEM

TO EQUALS ZERO BY SYMMETRY.
SHEAR IS ZERDO B8Y SYMMETRY.

SEE1=R2#CGAM1+2 4 *¥R1#¥GAMMA * 70-6613 |
VO = Px(GAM1#R2+GAMMA#R]) Page F125
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http:QP,3IXBIY,BIPgAREA.BB

PAGE

210
35

37

212
213

214

2

DMO=(1¢=C)%#P#R1#(R1+E AC)-VOV’BB+P‘RZ*\R2+LXC)*C—P*BZ%GAMl*(RZ-So)
BEM1=DMO=FP#R1#(R1+EAC)

BEM2=8E1#C+P*R1#R1

BEM3=8Fu1#S +P*R1%R1*¥GAMMA

BEM4= RBEM2 =pPa2%(R2+IXC)

BEMS5= P#R1#R2#GAMMA=BEM3

TO=0.0

WRITE(3+200)D%0sBEM1sBEM29VOMeBEM39BEML9SEE]L

IN PLANE PROBLEH

CAP1l=RZ2/R1

CAP2=R1/R2

CAP3=1,5#GAMNMA+0.25#52-2

CAP4=C*(C=0e5%A1D3)

CAP5=R1#(1e=C)+R2%C

CAPE=R1%¥R1#R1

CAPT7=R2%#R2#R2

All=GAMMA+GAM1I*CAP1

Al2==R 2*(CAP2*(GA“A—S}+ AM1#(1e=C)+C*(GAM1=C)+5%(14=5))
Wl==R1%R1%(GAMMA=S+R2%CAPL1#CAP1#* (GAML~C)+CAPL#(1,~C)*GAM]L)

A21= RZ*?z*(hADzﬁCAPZ*(S—pA|“A)-Gﬁu‘*(Chp2*(lo'h)+C)+C*C =5#*(1.=C))
A22=CAP6#CAP3+R2*R2#CAPS# (C* (LAM1=C)+5%#(1e=5)=CAP2#GAM1#(1e=C))=C
1¥CAPT7# (CAP2#C#(1e=C)+CAPL+D «5#E#THC) +S*CAPT*(CAP2¥ (le=C)%(1le=5) +
ZC*(1O-S'VID*C*F)+005*S*#IDQ)
w2=-CPP7*(—\AP6/CAPT*CAP3-~AP5*(CADZ *CAP2%GAM1#(1e=C)+GAM1-C)+T%R2
1% (CAPZHCAP2#C#(1e~C)+CAPL/C)=S5#R2%* (CAP2#CAP2%#(1le=C)®(le=S)+1e=5
2 =0a5%CxC))

DET=A11%A22=A21%A12

BRM=(w1#A22="2%A12) /DET

H=(All#w2=A21%w1)/DET - :

AXEl==,5%P%B3#C+D ¢ S5%P#R]1#S

AXE2==45#P#BOR#*5+0 4 5¥P¥R1%¥(14=C)

DO 30 J=1,s°1

THETA=FLOAT(J=1)*040175

TIG1=S5IN(THETA)

T1G2=COSLITHETA!

IF(IRING)210+210 212

IF(THETA=GAMMA)35435,37

BMB(J) == 5%5P#3B#TIG2+TIG1*(0¢5%P#R1=TQ)
BMT(J)=TO*TIG2=05%P#BB*T[Gl+CeS5#P¥R1*¥(14=TIG2)
BMZ(J)=BM+(1+=TIG2)#(Q*¥R1=H)*R1

AXIAL(J)=H*TIG2

GO TO 30 -

TIG3=COS(THETA=GAMMA)

TIG4=SIN(THETA=GAMMA)

BMBlIJ)=AXE1#TIG3-AXE2#TIG4+0, S*P*RZ*TIGQ
BMT(J)=AXE1#*TIG4+AXE2#TIC3+05#P#R2*¥(1e=TIC3)
BMZ(J)=BM+R1#(Q*¥R1=H)*(1e=C)+R2*¥ (Q#R2-H*CI*(1e=TIG3)=H*R2*S*TIG4
AXTAL(J)=H®COS(THETA+GAYMA)

GO TO 30

IFI(THETA=GAMMA) 21342134214

BMB(J)= BEM1#TIG2 +P#R1#R1

BMT(J)= BEM1I*T]IGl+P#R1I#*¥R1*THETA

BMZ(J)=8M+(1e=TIG2)#(Q#R1=H)*R1

AXITAL(J)=H%TIG2

GO TO 30 ’

TIG3=COS( THE TA=GAMMA)

TIG4=SIN(THETA=GAMMA) { 70

BMB(J)=BEMA*TIG3 +BEMS%TIGH +P¥R2% (R2+ZXC) 6613
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PACE 3

BMT(J) = BC”Q*TI’Q BEMS*TIG3 +P#R2*GAMIA® (R1=R2)+P#R2*¥R2*THETA

WRITE(3+4) (TITLE(ITLE) »[TLE=1+20)
WRITE(3+60Q)
DO 41 J=1,91
IPAGE=IPAGE +1
IF(IPAGE=52)40+40952
52 WRITE(3s4)(TITLE(ITLE) »ITLE=1+20)
IPAGE=0
WRITE(3s50)
4 FORMAT(1H1»10X»22A4//)
60 FCRMAT(1H »12Xs 7THDEGREESs15X s 14HCUT PLAA; BENDs 14X
17THTORSION914Xs13HIN PLANE BENDs11Xs11HAXIAL FORCE//)
40 THETA=FLCAT(J=1)
41 WRITE(32S0)THETA»BMBIJ) 9BMT(J)#8MZ(J) sAXIALLIY)

50 FORMAT(1H » 5(10XsE14e7))
@
G CALCULATES DEFLECTIONS IN THE PLANE OF THE RINGs
g
CAPg= la/(E*BIY)
ZAP1=R1%*R1
ZAP2=R2%*R2 .
W=Q _
(f} ZAP3=zy#R1=H
e A?=—D1&7AD‘,-&IIJ¥.D1FP\LIr:.IL(C::.:TCT::S;_;;;:AF?‘; ‘5_\-—'”

1ZAP2#ZAP3# (1 e=C)+CAPT* (W*R2=H*C) +0e5%#H*CAP T#S*GAMMA)
W2=0e5#CAPO* (CAPSH* ( S+C#GAMMA) =S¥ AZ=R1*¥ZAP2* (W¥R1=C#*H) #*GAMMA
< 1-H#*#S*#CAPT) 3

Al=C*ul-S#u2

B2==Y2#C=\/1%S

DO 300 KK=1s91

THETA=FLOAT(XK=1)%.0175

TRIG1I=SIN(THETA)

TRIG2=COS{THETA)

IF(THETA=GAYMA) 30193019302
301 U(KK)I=AL1#TRIG2+ZAP1#CAPI#* (BM+R1*#ZAP3%¥ (le=s5*#THETA®*TRIG1))

GO TO 390 -
302 SII=THETA=GAMM i

TRIG3=SIN(SII)

TRIG4=COS(SII)

1R2# (W¥R2=H*C) *(1a~0eS*THETA*TRIG3)+0¢5*HXR2#S*THETAXTRIGS )

300 CONTINUE -
IPAGE=0 ) '
WRITE(3s4)(TITLE(ITLE) #ITLE=1+20)

WRITE(3+95)
DO 120 K=1,491
IPAGE=IPAGE +1

WRITE(3+4)(TITLE(ITLE) 91TLE=1420)
IPAGE=0
WRITE(34+95)
95 FORMAT(1H +12Xs7HDEGREESs15X9124X DEFLECTION//)

L O IF(IPAGE=52)95+96,97
' 97
\.. -

70-6613
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(?) BMZ(J)=BM+R1#(Q%R1=H) # (1e=C)+R2% (Q¥R2=H#C) * (1e~TI1G3)=H%R2%S5*TI1G4
+ AXIAL(J)=H®*COS{THETA+GAMMA)
30 CONTINUE
IPAGE=0

W1=CAPG* (=BM*ZAP1=CAPS#ZAP3% (1e=0e5%#S#GAMMA)+0a5#CHA2+BM*ZAP2+R1 %

UIKK)=0e5%A2%CAPG*TRIG2+B2*TRIGL1+ZAP2*#CAPI* (BM+R1*ZAP3%# (1 4=C)+

186
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http:WRITE(3.60

1 PAGE

82

4
60

; 40

: 41
i 50
: c
] A€
4 C

301

302

YRS VLT LY SR LRLI Ry, T A e

300

95

i bia i - S|

3

BMT(J)= 3EM4GETIGH=BEMSATIG3 +PHER2¥GAMIGA*¥ (R1=R2) +P*R2*R2*¥THETA
BMZ(J)=8Y+R1#(Q#*R1=H)*(1le~C)+R2# (Q¥P2~H*C)#*#(1e~TIG3)=H*R2#S*TIG4
AXTAL(J)=H#*COS(THETA+GAMMA)

CONT I NUE

IPAGE=0

WRITE(3+4) (TITLE(ITLE)»ITLE=1520)

WRITE(34+60)

DO 41 J=1y91

IPAGE=IPAGE +1

IF(IP&GE-’")A 34052

WRITE(A 4 ) TITLELITEE s I TLE= la20)

IPAGE=Q

WRITE(3+50)

FORMAT(1H1s10Xs20A4//)

FORMAT(1H 912Xy 7THDEGREESs15X s 144HOUT PLAhE BENDs 14X
17THTORSION»14Xs13HIN PLANE BENDs11Xs11HAXIAL FORCE//)
THETA=FLOAT(J=1)

WRITE(3sS50)THETASMBIJ)Y sBMT(J)e3MZ(J) sAXIAL(J)

FORMATI1H » 54510 X sE] 4 siTE)

CALCULATES DEFLECTIONS IN THE PLANE OF THE RING

CAP9=14/(E*B1Y)
ZAP1=R1#%*R1
ZAP2=R2%R2

W=Q
ZAP3=W#R1~H

A" hw;-’-r\n.a.-un\ - R Y e e -
e SVt S T e I \.'!'J..JIUI'"QI"‘I"LH"’I"‘\-D-\..J

W1=CAP9* (=BM*ZAP1=CAPS#ZAP3#% (14=0e5#SHGAMMA ) +04 SHCHA2+BMHZAP2+R1%
1ZAP2#ZAP3#(14=C) +CAPTH* (9 #R2=H#C) +0 ¢ 5%HXCAP T%*S*#GAMMA)

W2=0e5%CAPI* (CAPGH (S+CHGAMMA) =S*A2=R1 ¥ ZAP2 * (W #R1=C*H) #GAMMA
1-H*S*CAP7)

Al=C#1=5%u2

B2==i2%C=1/1%S

DO 300 KK=1,91

THETA=FLOAT (XK-11%,0175

TRIG1=SIN(THETA)

TRIG2=COS(THETA)

IF(THETA=GAMMA) 30193019302
U(KK)=A1#TRIG2+ZAP1#CAPS* (BM+R1#ZAP3% (1e=eS*THETA*TRIGL) )

GO TO 300 !
SII=THETA=GAMM
TRIG3=SIN(SII)
TRIG4=COS(SII) .
UIKK)=De5%#A2%CAPG#TRIG2+B2*¥TRIGL+ZAP2*¥CAPI* (BM+R1*ZAP3#(14=C)+
1R2# (W¥R2=H%#C) *(1e=0s 5% THETA*TRIG3 ) +0¢5*H#R2*#SHTHETA*TRIG4 )

CONT INUE -

IPAGE=0

WRITE(3s4) (TITLECITLE) 9 ITLE=1+20)

WRITE(3+95)

DO 120 K=1,91

IPAGE=IPAGE +1

IF(IPAGE=52)96496597

WRITE(3564) (TITLE(ITLE) s ITLE=1420)

IPAGE=0

WRITE(3+95)

FORMAT(1H »12Xs THDEGREES » 15X » 124X DEFLECTION//1  70-6613
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http:WRITE(3.95
http:5(1OXoE14.T7
http:WRITE(3.60

[ it ok B BT TT OX

BMZ(R )=0220-0156C AXIAL(R 1=02D6-0222 TITLE(R )=02FE-02D8 U(R 1=03B4=03G0
BIX(R )=033A BIY(R 1=03BC BIP(R )=03B" AREA(R 1=03C0
R1(R 1=03C6 R2(R 1=03Cs8 GGHMlA(R 1=03CA POIsS(R )=03CC
DEL(R 1)=03D2 DUMM(R 1=03D4 GAMMA (R )=23D6 C(R )=03Ds8
CON(R )=03DE CON1(R )=03E0Q S2(R )=0U3E2 GAM1(R )=03E4
S3(R 1=03& AID3(R )=03EC AIDG (R )=03ECL SEEL1(R 1=03F0
BEM1(R. 1=03F6 BEM2 (R )=03F8 BEM3 (R )=0U3FA BEM4(R 1=03FC
CAP1(R )=0402 CAP2(R )=0404 CAP3 (R )=0406 CAP4(R 1=0403
CAPT(R 1}=040E All1(R 1=0410 Al2(KR )=0412 W1(R )=0414
W2(R )1=041A DET(R 1=041C BM(R )=041E HIR 1=042C
THETA(R )=0426 TIG1(R )=0428 TIG2(R )=042A TIG3(R )=042C
ZAP1l(R )=0432 ZAP2 (R 1=043¢ W(R )=0436 ZAP3(R )=043¢8
B2(R 1=043E TRIGLI(R 1=0440 TRIG2(R )=0442 SII(R )1=0444
ITLE(I )=0468 IRING(I )=046A JUI 1=046C IPAGE(I )=046E
=04A8 50 =0403 95 =04DA 92 =Q4ED 200 =04F4 210 -=08E3 35 =Q8LA
=0A42 30 =0AF4 52 =0B2C 40 =0B4B 41 =0856 301 =UCAl 302 =0CCC
=0DAA
FLD FSTO FSTOX FSBR FOVR IFIX FLOAT CARDZ PRNTZ SRED

SuBsC STOP SNR 5

«200000E 01=047A e 157079E 0V1=047C «500000E 00U=047E «000000E 00=0480
e175000E=C1=0486 »157070E 01=0488 £
3=048D 91=04EE 0=04EF 52=0490 0=0491
™ 2402 ‘
@ vem BEMD BEM A SEE|
U2  +1620716E 03~0,2074447E 03-0.1176728E 04 01661085E 02
70-6613
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96 THETA=FLOAT(K=1)
WRITE(3s92)THETAU(K)

92 FORMAT(1H 94 (10X»E1447))

120 CONTINUE
WRITE(3s230)QsPsBIXsBIY>
WRITE(3+200)R19R2+GOMMAY

200 FORMAT {1H +2TEY 4 T/ 1 )
STOP

~ END
VARIABLE ALLOCATIONS
BMB(R )=008B4=0000 BMT(R )

Q(R )=0386 PIR )
BB(R )=03C2 CZZIR VI
E(R 1=903CE EXCIR )
S(R )1=03DA PO(R )
AID1(R }=03Ebs AID2(R )
VOM(R )=03F2 DMO(R )
BEM5(R )}=03FE FTOLR" }
CAPS(R ) =040A CAP&(R )
A21(R )=0416 A22(R )
AXEL(R 1=0422 AXEZ2(R )
TIG4(R )=042E .CAP9(R }
A2(R )1=043A Al(R )
TRIG3(R )=0446 TRIG4(R )
KK(I )=0470 Ki1 }
CSTATFI EFNT Al LDCATIONS
2 =04%A 8 =045D 4
37 =094E 212 =09F2 213

300 =003B 97 =0D73 96

FEATURES SUPPORTED
I0CS

CALLED SUBPROGRAMS
FCOS FSIN FsuB FMPY
SWRT SCOMP SFIO SIOFX

REAL CONSTANTS
e572957E ©2=0476 «100000E
«150000F 01=0482 «250000€E

INTEGER CONSTANTS
2=048A 1=0488 20

CORE REQUIREMENTS FOR RING
COMMON 0 VARIABLES 11

END OF COMPILATION

L7 XEQ
oM O BEM|

BIPsAREASER
POISSs=9C22

)=0220-015

C AXIAL(R

=016A=-0086  BMZ(R y=C2.
=0383 BIX(R )=033A BIY(R 1=03
=03C4 R1(R 1=03C6 R2(R )=uz
=0300 DEL(R )=03D2 DUMM(R 1=03
=03DC CON(R )=03DE CONL(R )=03
=03E2 S3(R )=03EA AID3(R )=03:
=03F4 BEM1(R 1=03F6 BEM2(R )=03
=0400 CAP1(R 1=0402 CAP2(R )=0¢
=040C CAP7(R )=040E AL1(R )=(4:
=0418 W2 (R )=041A DET(R )=0«:
=0424 THETA(R )=0426 TIGL(R )=Cb4:
=0430 ZAP1(R 1=0432 ZAP2(R )=04.
=043C B2(R )=043E TRIGL(R )=Ca:
=0448 ITLE(I )=0468 IRING(I )=04¢
=0472
=04A0 60 =04A8 50 =04D3 95  =04DA
=09F9 214 =0A42 30 =0AF4 52 =0B2C
=0D92 120 =0DAA
FDIV FLD FSTO FSTOX  FSBR
SIOF SUBSC  STOP SNR

01=0478 «200000E 01=047A «157079E ul=

00=04834 «1750C0E=~01=0486 «157070€ Ol
=048C  3=048D 91=048E 0=048F
42 PROGRAM, 2402

BEMT VOM BEMD

=Ce3221687E 03~0483400538E 03 0e5180755E 02 061620716E 03=042074447E 03=0e

70-6613
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‘RINGe
- @,

24E 03
47E G2
16E 03
32E 03
98E 03
17€ 03
91E 03

SE 03
23E 03
94E 03
142E 03
75 03

'00E 03

¥29E 02
I66E C3
f28E 03
¥23E 03
J64E 03
J64E 03
533E 03
798E 03
B4 n2
91 03
925E 03
561E 03
905E 03
915 03
631E 03
O073E 03
261E 03
218E 03
964E 03
h22E U3
I1916E 03
HESEN O3
IBLLE D3
\363E C3
b349E C3
1298E 03
t235E 03
L194E 03
5198E 03
72T79E 03
J463E 03
2783E 03
210aE 02
55 e 02
856 02
C443C 02
Siges 02
3185E 02
4816E 02

TORSION

0.0000000Lt
~0e5953494E
-061160252E
=0e1784260E
=02376929E
~0¢2967810L
=0e¢3556461E
=0e4142435E
=0e4725289E
=0e5304575E
=0e5879856E
=0e¢6450634E
=0s7016642E
=0e757727TUE
-0,8132133E
=0:8580796E
=09222843E
=069757824E
=0e1028532E
=0+1080489E
=0e1131615E
~0s1181853E
=0e¢1231195E
=-0s1279566E
=-0s1326933E
=D l373265E
=0e1418517E
~-0e145620643E
=0e1505606E
=0e1547367E
=0el1587886E
=0e1627127E
~0e1665047E
=061701612E
-0e1726782E
=0e1770521E
=0e1802791E
=0e1833556E
=0e¢1E62781E
=0¢189043UE
=061916467E
=0e1940860E
=0e1963573C
=0e19845T4E
=02003E29E
-062021207E
-042036972E
=-062050793E
=0e2062753E
=0s20728CHE
=0:2080926E
~-0e42087087E

P=10 PSI+FULL SECTION

00

Q1

02
e
e
02
02
02
02
02

2

02
c2
02
02
02
02
02
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
L3
03
03
03
03
03
03
03
03
03
03
03

=

70-6613
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IN PLANE BERND

~0e1341682E
-0e1333387¢
~0e1308497E
-~0e1267019E
=0e1208970E
-0+1134372E
=0.1043236E
-009356025E
~=0.8114864E
-0e6709552E
=0e5140259E
=0e3407533E
=0e1511953E
0e5458979E
0e2765568E
0e5146089E
0e7686944E
0¢1038722E
0e1324616E
061626292E
0e1943664€
062276612E
0e2625045C
0¢2988869E
0e3367952E
0e37562191E
Oet171468E
0e4595648E
0e5034601E
0e5488199E
0e59563C0E
0e6438761E
0e6935440E
Oe74461T6E
0e7970805E
0«8509190¢E
09061145€
0e9626518E
0¢1020511E
0¢10796T¢EE
0e1140132E
0e1201855E
0e1264828E
0el13295033E
0e1394450€E
Oelbt61058E
0.1528836¢
0e1597764E
0e1667823E
0.1738988E
0e1811239€
N I'BBL554E

02
02
02
02
02
02
02
01
01
01
01
01
01
00
01
o1
o1
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
03
03
03
03
03
o3
03
03
03
03
03
03
03
03

AXIAL FORCE

.03073369E

0«3072898E
030714306E
03069134E
Qe¢3065842E
03061611E
0.3056442E
0«3050337E
0+3043298E
03035328E
Qe3026427E
0¢3016600E
03005849E
De29941786E
0.2981589E
0+2968088E
02953677E
0:,2938363E
042922148E
Qe«290C5038E
0.2887038E
0e¢2868155E
Q-ganQQQF
02827759E
0«2806259E
0e2782899E
02760687C
0e2736629E
0e2711734E
0¢2686008E
0e2659460C
002632096E
0+2603927E
0e2574960E
Qe2545206E
0e2514671E
0e2483366E
0e2451301E

© 0e2418486E

0e2384929E
02350642E
0¢2315635E
062279320E
0¢2243506E
022C6404E
06216862 7TE
02130187E
02091094E
0.2051359¢E
020109938E
0«1970020E
01928439E

01
01
01
01
ehni
01
01
01
01
01
01
01
01
01
Cl
01
o1l
01
01
01l
01
01
01
01
01l
01
01
01
0l
01
01
01
01
01
01l
01
01
01
01
01
01l
01
01
01
o1
01
Cl
01
01
01
01
gl

1se
1




DEGREES

00000000
01000000
042000000
03000003
0.4000000
0¢5000000E
0.6000000E
0+7000000CE
0.800C001E
090000C1E
0.100000CE
0¢1100000E
041200000E
0«1300000E
014000C0E
0.1500000E
0¢1600000E
0.17000C0OE
0«1800000E
0¢190000C0E
0«2000000E
N2 100000F
042200000E
0«2300000E
062400000E
0¢2500000E
02600000E
0,2700000E
0«2800000E

mirmm rmm

‘02900000E

03000000E
0¢3100000E
0320003CE
03300600E
03400000E
0¢3500000¢E
03600000
0e3700000E
0e380C000E
03900000E
0.4000000E
0«410C000E
04200000E
0e¢4300000E
04400000E
044500000¢E
0«4600000E
0«4700020E

‘0+4800000E

04900020CE
05000000QE
0.5100000E

LOAD FOR UPPER WAIST RINGe P=10 PSIsFULL SECTION.

00
01
91
Jl
01
o1l
01
01

N
o

1
g2
02
C2
02
c2

n
¥

02
02
02
02
02
n2
02
02
02
02
02
02
02
02
02
02
02
02
0

02
02
02
02
02
02
02

~
u

02
02
02
02
02
02
02
02
02

OUT PLANE BEND

=0e3402424E
=0e3401147E
-0e3397316E
~0e63390932E
=0e¢3381998E
-0e3370517E
~0e3356491E
~0e3339925E

"=0e3320823E

~0e32G9194E
=0e3275042C
-0e3248375¢
=-Ue32159200E
=0e3187526GE
=0e3153366EC
=0.31167Z8E
=0e3077623E

' =0¢3036064E

=0e2992064E
~0.2945633E
-02896788E
=0a?RLEKLSEF
=0s2791918E
=0e2735925¢C
=0e2677581E
=0e2616905E
=0e2553915¢E
=-0s2488631E
=0e2421073E
~0e2351261E
=0e¢2279218E
=0e2204964E
-0.2128522E
-0+2049916E
=0s1969173E
=-0¢1886311E
=0,18C1363E
=0e1714343E
=-0e1625293E
-0¢1534235E
=0e¢1441194E
-0e134561938E
=0e1249279E
=0e1150463E
=0e1U49783E
~0e9472700E
=0e842G954LE
-0e73685696E
=066290443C
=0e51951722
-0e4083185E
-0-4954316E

03
c2
03
03
03
03
03
03
03
J3
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
3
03
03
03
C3
03
03
03
03
03
C3
C3
03
03
03
03
03
03
03
02
02
Q2
02
02
2
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TORSION

0.0000000E
~0e5953494E
=0e1190252EC
~081784260E
-0e2376929E
~0e2967810E
-0s3556461E
«0e4142435E
-0e4725289E
~-0e5304575E
=0e5879856E
-0e6450694EC
~0e7016642E
=0e757727T0CE
~0e8132133E
=0e8580796E
=0e9222843E
=0e9757824%
-061028532E
~0+1080489E
=0e1131615Z
=0e1181863E
-0e1231195E
~0e1279566E
-0e1326G32E
-0e1373269E
-0e1418517E
~0e1452643E
=061505606E
-0s1547367E
-0e1587886E
=0e1627127E
=0e¢1665047E
=0e1701612E
-0e1736782E
=0e1770521E
=0e1802791E
-041833555¢
-0s1862781E
=0e1890430UE
-061916467E
=0e1940860E
-0e1963573C
-0e1984574E
-042003829E
-0e2021307E
-0e2036972E
-0e2050793E

‘=0e2062753E

=0,20728C6E
~02080926¢
~0.2087087E

00

01

02
02
02
02
02
02
02
a2
02
02
ce2
Q2
2
02
G2
ol
03
03
03
C3
03

2

-

03
03
03
03
03
03
03

o3
03
C3
03
03
03
03
03
03
03
03
03
03
03
o3
T

03

£ A
-

03
U3



RING-

.:D

25E 02
y07E O1
J0OE 01
J80E Q2
24 Q02
89E 02
y36E C2
3328 02
y50E 02
318E O3
JOBE €3
373E 03
)58E 03

+G3E 03 -

| 35E 03
)10E 03
761E 03
526E 03
4395 03
1386 03
5556 03
922E 03
27 N3
15 P03
570E 03
1 72E 03
183E 03
529E 03
147E 03
953E 03
377E 03
852€ 03
801E 03
544E Q3
311E 03
725E 03
801E 03
472E 03
66CE 03

TORSION

=0e2C91259E
=0e2093414E
=0e2093527E
=0.2091567¢
=-0e2087514¢C
=02081336L
=0e2073766E
~-042067638E
=0e2058412ZE
=02046033E
~0e2030437E
=0s2011565E
=0e1989360E
=0.1963762E
-0el934718E
~0e61902165E
=0e1856063E
=0e1826343E
=0e1782962E
=0e1735864E
=0s1685002E
=0e16303209E
=0e1571793E
=0e1509352E
=0e1442955E
=~0es1372564E
=0s1298132E
~0e1219621E
=0e1136989E
=0e1050196E
=0e9592079E
=0e.8639855E
=Qe7644903E
=0e66056913E
-0e¢5525587¢L
=0e44C0580E
=-0e32216C9E
=02018398E
=0:7606530E

P=10 PSIsFULL SECTICHN.

03
U3
03
03
C3

2
-

U3
03
03
03

N
~

03
03
03
03
03

2
-

Q35

03
C3
03
03
03
03
03
03
03
03
C3
Q3
02
02
02
02
02
02
02
02
01

IN PLAME BEND

0.1958911¢C
02034286E
0e2110656E
0e2187998E
0e2266289C
0e2345504¢C
0s24125179E
Os2417 198E
0e2413937E
0 2G20799E
0e243177GE
Oe24468T74C
0e2466079E
0«2489390E
0e2516796E
0e2548293E
0e2583870E
0e2623516E
0s2667218E
Qe27146963C
De 2166 TIFE
0.2822521E
0.2882303E
Qe2Y46UboL
0e3013781E
0e3085434E
0e3161004E
0e3240465E
Ce3323793E
0e3410964E
0«3501949E
0e3596721cC
De3695255E
0e¢3797515E
03903473t
0¢4013095¢c
0041263485
0e4243195¢E
0e4363606E
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03
J3
C3
03
03
03
U3
03
03
<3
03
a3
03
u3
C3
03
03
C3
U3
03
03
03
03
v
J3
03
03
03
C3
93
g3
N3
03
a3
03
03
03
03
03

0e1886267E
‘0e1843518E
013800204E
0e¢1756339c
0.1711936¢c
0«1667009¢C
~0+1354753E
-0e140282CE
-0e1450457C
=0el497650C
-Q0el544384E
-0e¢1590645E
=0e16366420E
=0e16861693E
=0e1726451¢C
=-0e17706E0E
-0e1814367E
~018574558E
=0+1900061E
-0e194204632E
=-01983428E
=02024207E
=02064366C
=0e2142774E
=0¢2181001E
~0e2218559
=0e2255437C
=0e2291625E
=0e2327111E
=02361885E
= e 25959356
-0e2429252E
=0e2461824E
=0e2493643cC
~=0e2524658E
-0e2554979E
=0e2584479E
-0e26131867E

AXIAL FORCe

Gl
01
01
01
01
01
Q1
01
Ul
01
01
01
01
01
01
01
01
Cl
01
01
01
01
01
01
01
01
13
01
01
01
01
Cl
01
01
01
Cl
01
01

1S9



PAGE

1

7/ JO8B T

f"‘
.OG DRIVE CART SPEC CART AVAIL PHY DRIVE
00900 0001 0001 0000

// FOL.

#NAMEVMAIN

*]0CS (CARD»1132 PRINTER)
. ®LISTALL

14

25

20

EQUIVALENCE (TIGLsTRIGL) s (TIGZ+sTRIG2)
READ(245)Ps38IXs31P:28,4R1

READ(235)R2sG0YAAYPOISSHE sRINGIEXC

FORMAT(6ELCe5)

GAMYA=00MMA/5T7 6295779

C=COS (GANMMA

S=SIN(GAIMMA)

PO=1+P0O11SS

G=E%¥0.5/P0

D= E#BIX

CC=G*B]IP

GAM1=14570796=GAMMA

BMB3=04.5%¥P*(R1#5=838*(C)

BMT=0e5%P%(~=B3%#S+R1%(1+~C))

WRITE(3s14)

FORMAT(1Hl+33X9 THCEGREES 1#Xs1°“\ORIAL DISPeas15Xs5SHTWIST /)
CAN=14/D =14/CC

IRIMNG= IFIX(RING)

IF(IRINGIZ20925920

A2=R2*¥R2¥CAN* (S# (BMT=0.5%¥P%*R2)+oMB*C)

B2=R2*R2*¥CAN#(C* (BMT=0,5%P#¥R2)=BMB*S)

CO2==0e5¥P#R2¥%*3/CC

COl==05#Pk¥R1#R1%R1/CC

Al==0.,5#R1*R1*BB*CAN

Bl=—0«5%R1#R1%*R1*¥CAN

C3l= J.5%¥B1=CO1

C22= C02=0s5%A2=0sTB54*B2
W1=C22#C=C31#S+CAMMA*(CO02=CO1)+0e5%*(A1=A2) #GAMMA#S+ ¢ 5% GANNMARCH
2 Bi=021

WZ'-CBl*C-;ZZ*S+’O“-COI+.5*(A1 A2 )# (S+C*GAMMA ) +45%# (B1=B2 ) ¥ (C=5%
1GAMMA)

W3= C31#S =C22#¥C+5%¥(Al=A2)%(24%C= S*GAJNA)+ 5%(B2=-Bl)#(2%¥S + C*
1GAMNVA)

C2l= =S5¥*U2=C#*W3

C32= S#LI=CHy2

Cll= %W1l+%3

GO TO 33

CONTINUE

VOV = P#(GAM1%#R2+GAMMA#R1) '
DMO=(1e=C) #P*¥R1%* (R1I+EXC)=VOM%#23+P*R 2% (R2+EXC) #C=P*R2*GAM1# (R2=-BB)
BEM1=DMO=P%R1% (R1+EXC)

BREM2=BEM]#C+P*R1%#R1

BEM2As QC.I*S +P#HR1I#*#R1*GAMMA

BEM4= BEM2 =PHR2%¥(R2+EXC)

BEMS= P*?’*R2YJA‘HH—3EH3

COl==P#31#%#4/CC

Al = R1®¥R]1*#CAN#8EM]

CE2==P#R2%*3#GAMA* (R1=R2)/CC 70-6613
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http:FORMAT(1H1,33X.7HDEGREES.14XV)'HORI4.AL
http:WRITE(3.1A

P

PROOF

DEGREES

0¢5200000E
0¢5300CCOE
0e5400000E
0«5500000E
0456000380%
0«5700000E
0e580C000E
05900000E
0.600CCCOE
0e56100000E
06200000E
0«6300000E
066400001E
0+56500001E
0e6600001E
0e67C0001E
06800001E
0«690C001E
0«700C001E
0e7100001E
0«7200001E
0«7300001E
N.7400001F
07500001E
0«7500001E
O0+7700001E
07800001E
0«¢7900001E
08000001E
0e¢81000Q01E
08200001E
0.830C001E
0«8400001E
0e8500001E
0e8600001E
0e8700001E
0«8800C01E
0«8900001E
0¢9000001E

LOAD FOR UPPER WAIST RING.

02
02
02
02
02
02
02
02
02
Q2
02
02
02
02
02
G2
02
c2z
02
02
02
Q2
2
c2
02
02
02
02
02
02
02
02
Cc2
c2
G2
Q2
02
G2
02

OUT PLANE BEND

=-0e1810425E
=0e5503607E
0¢5250300E
0e1715380CE
0e2920324E
0e4139489E
0eb54485326E
0e¢7198832E
08984550E
0+1080518E
0.12660C08E
Oelé&B4873LC
Qel647058E
0e1842493E
02041135E
062242910E
Qe2447761E
0e2655626E
Qe2866439E
03080138E
0e3296655E
0e3515922E
0e3737879E
0e3962450c
0e4189570E
Ve&&19172E
0e4651183E
0¢4885529E
Q0e5122147E
0e5360953E
0e5601877E
0e5844852E
0.60898C1E
Qeb6336644E
006585311E
0e6835725E
0e7087801E
QeT341472E
0e7596660E

70-6613
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02
01
01
02
02
02
c2
Q2
02
C3
C3
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
C3
03
03
03
03
03
03

TORSION

=062091255E
=0+2093414E
=0e2093527E
=062091567E
=0e2087514C
-0+2081338E
~-0.2073766E
=0e2067638E
-0e2058412E
-0e2046033E
-=02030437¢E
=0e2011555E
=0e1989360E
=0+1963762E
=-0e1934718E
=061902165E
~0e1856063E
=0e1826242E
-0e1782662¢
~0e1735864E
~001685C02E
-061630329E
=01571793E
=0e1509352E
-0el1442955E
=0e1372564E
=-0e1298132E
~0s1219621E
=0e11369E9L
-=0¢1050196¢&
=0s9592079E
=0e8639855E
=0 7644503E
=0e6605913E
=0e5525537¢C
=0e4400580C
=0e32316C9%E
=02018398E
=0e7606530E

P=10 PSIsFULL SECTICH,

oo
) LW W

oo
SV O

[ o 3
W L L) WL

PO R RN PR DN W LW LWL LW WL LW WL LWL WW LWL W

OGO O OO LoD GO0 C D0 N OR 0 0OeRQ
= N
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@

33

45
- 10

.

C02 = =P#R2%%#4/CC
AZ2=R2#R2#CAN* (CH*BEM4=S#BEMS)

Bz‘—‘-—Rz*l\z ‘%CAN‘(C
W2=CE2+145707%CO2~

5#(C02-CO1 ) *GANM:

W3=CE2#GAMMA+D.
1GAMMA

W4=CE2+(CO2~-CO1) #GAVMMA+ 5% (A1=A2) * (S+C*G A'%A)—.5*82*(¢ S*GAMIMA)
W5=C02=CO1+45#(A1l=A2)%(2+#C=S*CAM

C22=12

C2)=n2=S#W4=Cxy

Cl2=~W3-W5
C32=N5#5=yl4%L
DO 30 1I=1,91

9

THETA=FLOAT(I=1)#*.01745
TRIGl= SIN(THETA)
TRIG2= COS(THETA)
IF(IRING)40945440
IF(THETA=GAMMA) 10910415

V= Cl1+C21*TRIGZ2+C31*¥TRIG1I+COL*THETA=«S*THETA*®
BETA=«5%#P#R1/D*(R1*TRIGLI=8BB*#TRIG2)+1

._JL-I‘S-LS*QH 4 )
e SHAZ2 +.T7554%B2 :
AR K24+ ¢ 5% (A1l=A2) #SH¥GAMMA=« S*B2* (X

o /RL%(

MA)+B2% ( S+ 5% C#GAMMA)

1+0e5%A1 % (2 ¢ *TRIG2=THETA*TRIG1) =« 5#B1* (2 *TRIGI+THETA*TRIG2))

G0 T0 31

15 V=C22*TRIG2+C32#TRIG1I+CO2*THETA=«S*THETA® (A2*TRIG1+B2*¥TRIG2)
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1 .‘!C CART AVAIL PHY DRIVE
001 0001 0000

2 PRINTER)

. LOADING OF CIRCULAR RINGSREACTED BY TWO MOMENTS
BLAH’BIeE;RtBM
105)

E*B1)

26

R3} ’
¥ (BLAM=14) 7/ (BLAM+]1 e ) +e25%A%R2#(5,=BLAM)/(BLAM+*14s)
TIF*(TO*(BLAM=1.)+A#R2)
#BM*STIF*(BLAM=1¢)

STIF#R3#%#(1e=BLAM)

PI#BK1=e5%BK2 +4125#PI%BK3

$91

=-1)

X

S-..B?-‘I*C'l“o S#A¥R2¥*(5+T*C)
(=e5HS +45HAHR2¥THS
~1le ) =e 5% (BK1+) e S#BKI)HTHC = 5¥BR2¥TH* 5= g 25*BKIXTHT*S
+ ¢ SH (BK1+1e5%BK3) ¥ (2 ¥S+TH#C) =e5#HBK2* (26 *C~T*S)
(2o #*S5+4 ¢ % THC~THT*S)
D¥R#STIF+VV/R
0) X sVsBETASIENDTT
$5(5X3E1l467))

TIONS '
BI(R 1=0002 E(R )=0004 R(R )=0006
STIF(R )=D00E PI(R )=0010 A(R )=0012
BK3(R 1=001A CON(R )=001C - X(R )1=001E
BEND(R 1=0026 TT(R 1=0028 - V(R )=002A
AT IONS
=0067 10 =0238 y
TED
AMS
F‘B FMPY FDIV FLD FSTO FSBR " FDVR FLOAT
P SAR
046 ¢314159E 01=0048 +250000E 00=004A «500000E 21=004C
D52 ¢150C00E 01=0054 ¢20000CE 01=0056 «400000E 01=0053

BMI(R
TO(R

T(R
VVI(R

CARDZ

-

)=0008
1=0C1¢4
1=0020
J=0UZC

PRNTZ

s:

«500000E 00C=004t

70-6613
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JOB T

LOG DRIVE  CART SPEC  CART AVAIL PHY DRIVE

0000 0001 0001 0000
// FOR
*NAMERING
#10CS (CARD»1132 PRINTER)
%¥LISTALL
C

VA

-
5

FE
I

SINUSOIDAL LOADING OF CIRCULAR RINGsREACTED BY TWO MOMENTS

READ(2s5)BLAMsBIsEsRsBM
5 FORMAT(5E10e5)

R2=R*R

R3=R2%*R

STIF=1/(E*BI)

PI1=3.1415%96

A=BM/(PI*R3)

TO= BM/PI*(ELAM'l-l/(BLAM+1.)+025*A*R2*(5.-BLAM)/(BLAM+1.)

BK1l= =R%#STIF*(TC*(BLAM=1e)+A¥*R2)
BK2=+¢ 5*R*¥BM#STIF* (BLAM=1,)
BK3=¢5%A*STIF*R3%#(1e=BLAM)

CON =+25%#PI#BK1=¢5%8K2 +0125%P1¥BK3
DO 10 I=1,951

X=FLOAT(I=1)

T=e01745% X

S= SINI(T)

= COSTT)

BEND==TO#S=4 5*BM#C4¢ 5¥A#R2* (S+T*C) ,
TT = TOXC=45%#S +e5*AXR2¥TS

V= CON*(C“I-)--5*(EK1+1-S*BKB)*T*C-.S*BKZ*T*S-oZS*BKB*T*T*S

- VV=-CON*C+-5*(BK1+105*BK3)*i2-*S+T*C)~05*BK2*(Zo*C“T*Sl
1=e25#*BK3% (24 #S+4 o #THXC=THT®S)
BETA==3EMND*R*STIF+VV/R
10 WRITE(3920)XsVsBETAWBENDSTT
20 FORMATI(1IH »5(5XsEl4e7))

STOP
END
RIABLE ALLOCATIONS
BLAM(R )=000C0 BI(R )=0002 E(R )=0004
R3(R 1=000C STIF(R )=000E PI(R 1)=0010
BK2(R 1=0018 BK3(R 1=001A . CON(R )=001C
C(R 1=0024 BEND(R )=0026 TT(R 1=0028
I(I )1=0044

ATEMENT ALLOCATIONS
=Q064 20 =00567 10 =0238

ATURES SUPPORTED
0CsS

CALLED SUBPROGRAMS
FSIN  FCOS  FSUB  FMPY  FDIV  FLD  FSTO  FSBR
') SFI0O  SIOF  STOP  SAR - .

RE

AL CONSTANTS

+«100000E 21=0045 ¢314159E 01=00C48 +250000E 00=004A

«174500E-01=00C52 «150000E 01=0054 «200000E 01=0056
70-6613

Page F188
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R(R 1=0006
A(R 1=0012
X(R 1=001¢t
V(R 1=002A
FDVR FLv~

¢500000E 021=0%¢
e 400000E 01=0%"
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g-- INTEGER CONSTANTS

2=0C5A

1=0058

91=005¢C

CORE REQUIREMENTS FOR RING

COMMON

0 VARIABLES

END OF COMPILATION

ZLEXEQ

DEGREES
0.0000000E
0+ 1000000F
0.2000000E
0,3000000E
0e40000COE
0«500C000¢
0e6000000¢
0e 7000000E
0+8000001E
0900C001E
0«100CC0OE
0.1100000€
0.1200000€
0e1300000E
0e14000C0CE

Nn.TEANNNNE

0+ 160C000E
0e¢170C00CE
0¢1800000E
0e19000CCE
0e2COCO020E
0¢2100000E
062200000E
042200000E

" 0240000CE

02500000¢
026000C0E
0.2700000E
0.280C0O00E
0.290CC00E
0.3000000¢&
0«310C0230E
063220000CE
0.3300000E
063400000E
:035C0C00E
036000230¢
0«2700000E
0.3800030€
0392C0CCE
0«4C0CO00E
0.410C000E
064202C00E
0443000030¢E
0¢4400000E
Qe4500000E

00
01
01
C1l
01
1
01
Cl
01
01
02
02
02
02

N

w2

n?
c2

~
v

92

~
o
~

22
g2
c2
02
02
02
02
02

N
W

02
c2
02
02
c2
02
22
02

~
v

22
02
c2
92
02
02
02
02

70 PROGRAM

DisP

0¢5410639E=09
0e2259434E=04
04487056E~04
066681267E=C4
0¢8840257E=04
01096253E=03
0e1304658E=03
01509098E=03
061709422E=03
0¢1905506E=03
0e2097226E-03
0e2284456E-03
0e2467075€E=03
0e25L4995E-03
0e28181CCE~C3
De?986201E=03
03149521E=C3
0e3307657E=C3
0e346CH74E=03
0e3608471E=03
0e3751005E=03

‘0e3888218E~03

0e4020072E=C3
0¢4146528E=C03
0es4267538E~03
Ce4383097E-03
Ce4493182E-03
0e4557773E-03
0e4656878E-03
0e4750493E-03
0e4878620E~C3
04961304E=03
0e¢5038541E2-03
0¢5110368c~03
045176824E=03
05237947£2-03
Q«5293791E=03
0e5344410E=C3
Ce532898755=03
0.543024CE~03
0e54£5598E-03
0e5456016E=03
0¢5521597E=C

0e5562425E=03

065558601E=03

0¢5570236E=012

70-6613

3=0050D

525

TWisT

0e3489435E=02
0e3488401E~02
0e3486640E=02
Ce3484154E=02
0e3480948E=02
0e3477027E=02
0e3472396E=02
0e3467058E=02
0e346102CE=D2
0e3454L284E=02
Ce3445E58E=02
Ce3438746E=D2
Ce3425953E~02
Ce3420486E=02
Ce3410348E~02
0e3399547E-02
Ce3388085t=02
0e3375972E~02
0e3363212E~02
0e2349810E=02
0e3335773E=02
03321107E=02
0e3305819E~02
0e32B89913E=02
0e32733¢TE=02
0e¢3256278E~02
0s323856CE=02
0e3220252E-02
0e3201359E-02
0e3181888E~02
0e3161846E-02
0e3141241E-02
Ce3120075E~02
Ce3098361E-02
0e3076102E-02
0+3053307E=-02
0e¢3029982E=02
Ce20C8134E=02
Ce298177CE~02
0s2956898E~02
Ce2931525E=02
042905657E~02
0s2879303E=02
0.2852469E=02
0e2825164E=02
0a2797393E=02

Page F189

0=005E

BEAD MOM

=0e2779999E

- =0e2787837E

-0e2794828E
=0+2800971E
=02806265E
-0e2810717E
~0¢2814320E
=0e2817077E
-~0+2818989E
=062820057E
=02820282E
=0,28196658E
~0e281E2]15E
=0e2815926E
=062812803E
=0:2808850E
=Uez0U4UGGL
=0e2798451E
=02792034E
=~0e2784TB9IE
=-Q0e2776731E
=0e2767863E
=0s2758190E
=0e2747T16E
~0e2736448E
=0e2724389E
—-0e2711545E
~0.2697922E
-0e2683526E
~0e2668362E
~0e2652436E
—0e263575¢6E
-0e2618327E
-0.2600155¢c
-0.2581253E
~042561623E
=-0e2541273¢E
=02520211E
=0e249B445E
=0.2475953E
=-0a2452835E
-0e2429006E
-0.2404508¢E
=062379349E
-0.235353TE
=0e2327VB1E

02

~
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0s4600020E
0+4700C00E
0«42C0000E
0«49C00C0QE
045000000E
0e510C00CE
0¢520C00CE
0453C0000E
0«54000CCE
0+550000CE
05600020F
0«5700000E
0.5800000¢F
0«5900CC0OE
0+6000000E
06100C00E
0+6200C00E
0+6300000E
064C0001E
0¢6500001E
046600001E
06700021F
0¢6800001E
0¢6900001E
0.7000301E
0.7100091E
0.7200001E
D TANDOOHTE
0e7400001E
0.7500001E
0¢7609301E
0.77C0331E
0«7200031E
0.79C0001E
080000C1E
0+8107001E
0.8200201E
0+8330001E
0+8400001F
08500001€
048600031E
0«87002J01E

. 08800231k

0¢L900201E
049000091E

a)
~

02
c2
02
02
02

~ o

~
Lo

c2
02

~
W

32
02
c2
02
02
02

~
L%

&)

&)

02
c2
2
02
cz2

N
~

02
92
02
02
02
02
02

D
W

02

~
v

02

n"
(VA

<2
~
A~

02
02

n
~

22
C2
02

0e5577444E=C3
0e5580240E-03
0¢5573056E=03
0e5573711E=03
0e5564453E=03
0e55514075=03
0¢5534740E=03
0e5514594E=C3
0¢549113CE~03
0e5454511E-03
Ce543490£E=03
0¢54024875=03
04¢5367427E-C3
0«5329921E=03
0¢5290145E=C03
0«5248292E-03
Ce5204571E-C2
05159168E=03
05112298 =v3
Ce5064172E-23
Ce5014985E=03
Ceia96498&E~C3
0e4914365E-03
004863354E=03
044812189E=03
0476109 7E=03
0:4710311E=03
Oe660065E=C3
0e4510605E=03

0e4562167E=032

0¢4515000E~03
Ces465341E~03
Cets425460E=03
0e¢4352592E=C3
Ce434299E8E-03

0e4306936E-02.

0e4272644LE=03
0e42412357E=~03
De4213454E=03
0es4139087E=03
0e4168531E~03
D0e4152061E=C

0et139957E=03
0e4132463E=03
0e&4129846E=03

0e62769165E=02
0e274U4837E=02
0e2711266E=02
0e2681312E=02
0e2551862z8E-02
Ce2621425E~02
Ce2590611E=02
0e2559330E-02
D0e25277173E=02
024%5765E=02
0e2463377E~C2
0e2430613E=02
0e2397482E=02
0e2363992E=02
Ce2330151E=Q2
0e2295966E~02
De2261444E=02
0e2226595E~02
0e2191423E~C2
D0s2155939E=02
042120149E-02
Ce208B4062E=02
0e20476£83E-02
02011023E=02
0e¢1974086E=02
0el936882E-02
0e1899420E=02
01861704E=02
0e1823744E=02
0e1785547E=02
Oel747121E=02
Cel708473E~-0C2
0e1566961CE=-02
0e1630541E~02
0s1591272E-02
Del551812E=02
Cel512168E=02
Qel1472346E-=02
0= 1432356E=02
0e¢1392203E-02
0el351896E=02
Del1311442E-02
0el270848E~-02
Cel1230122E~02
0e¢1189270E~Q2

=042299992E
-042272279E
~0e2243950E
-0.2215018E
~0+2165490¢c
-042155377E

" =0e2124691E

=062093441E
-0.2061638E
~=0e2029292E
=0e1996416E
~0¢19563018E
=0s41929112E
=0e1894708E
~0e618593817E
~0.1824452E
~0.1788624E
=~0e1752344E
=0e1715625E
=0s1678479E
-0,1640916E
-041602952E
=0e1564595E
=0s1525862E
=0s14B867T61E
=0e1447307C
=-0s1407513E
=0e13673290E
=Del326954C
=0s1286211E
~0e1245181E
-~0e1203875E
-0e1162204E
-0e1120433¢C
=0e1078425E
=0e1036142E
~0e9936491E
=0+9509571E
=0e9080810E
~0+2650329E
-0e8218265E
=~0e7784760E
=0e7349935E
~0e6913931E
=0e64768T74E

70-6613
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02
02

|
—

Q2
u2
02
02
02
c2
G2

02

vz
c2
02
Q2
02
G2
02
J2
g2
02
02
02
0z
Cz
02
02
0z
Uz
cz
0z
Jz
Q2
02
02
0z
01

1
-

o1
01
01
01
01
o1
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PAGE 1
.// JOB T
& LOG DRIVE  CART SPEC  CART AVAIL
0000 0001 0001
// FOR
®*NAMEBEAR
#10CS (CARD»1132 PRINTER)
FEATURES SUPPORTED
10CS
CORE REQUIREMENTS FOR BEAR
" .COMMON 0 VARIASBLES 70 PROG
END OF COMPILATION
/4 XD . EGREES DisP
0+0C0000CE 00 0e4202395E=07
0.1000000E 01 0e24375965=06
0.2000090E 01 0:9685326E=04
0+300000CE 21 0e2156944E=03
0¢4000C00E 01 043829003E=03
0.5000000F 01 0e5946571E=02
0.6C00020F 01 0e8510753E=02
a 0« TOGOUD0E 01 Ot 1511 76E~02
7 0«8000001E 21 06¢1493G41E=C2
0eS0C0001E 01 0elB878442E=02
0e10C000CE 02 0e2303648E=02
“0¢1100000E 02 0e2768478E=02
0e12C0000E 02 0.3271797E=02
0.1300900E 02 0e32812628E~02
0414CJ000E 02 0.4389773E=02
0e1500000E 02 0e5002133E=02
0e16C000CE 02 0e56485T71E~02
041700000% 02 0e6327893E=02
0e1°C0000F 02 047038894E=02
0e190200CE 02 0e7780405E=02
0420000025 02 0e855121CE=02
0e2100000E 02 0e9350040E=02
0e22C0000E 02 0e1017573E~ul
0e2300000E 02 0e1102701E="1
042400C00E 02 0¢1190250E=01
0e25C000CE 92 041280109E=01
0+2600000E 02 0e1372140E=01
0e270000CE 02 0e14562155=01
Ce223C000CE 02 0e1562212E=01
0+2920C00E 02 0e1659997E-01
0e300000CE 02 0¢1759435E=01
0e3100000E 22 0e18604075=01
‘ 0e32000CCE 02 061962772E-01
}=§ 0¢3300000E 02 042066399E-01
0e34C000UE 02 0e2171174E=01
0e35C0000E 02 0e2276948E-01
0e3600000€ 02 042383557E=-01
0e37C000VE .02 0e2490996E

70-6613
Page F191

0000

RAM

PdY DRIVE

454

g 10 4 g

0e1669451E~01
041661628E=01
041551726E=01
0+1639796E-01
041625691E=01
0¢1610058E~01
041592352E-01

~ 157920298 =mN]
Vb R = va

0e1551531E=01

'‘0e1528520E=01

0e150%848E=01
0e1477565E=01
Qel&u9737E=01
0¢1420408E=01
041359636C=01
0¢1257477E=01
0¢1323986E-01
06¢1289219€=01
0e1253231E-01
0e1216079E~01
04117782CE=01
0e1138509E=-01
0e1098203E=01
0¢1056955E=01
0e1014827E=01
069718719E=02
069281460E=02
0¢8837051E=02
068386051E=02
0e7929C17E=02
0e7466509E=02
0¢6999077E~02
046527257C=02
0¢60515627E=02
0e5572697E=02
0e5091032E=02
De4607149E=02
~ 4121605E=02

BEND MMOM

-0¢1160853E
-0e1126969E
~01093096E
-01059243C
-0.1025421E
~0e¢9916413E
~049579124E
=0 9224 53E
=08906501E
=08571374E
=0«8237171E
=0e7903994E
-0e7571946E
=0e7241127E
=0+6911636E
=046583573¢E
=0e6257045E
=0e5932147E
=045608%75E
-04528763CE
-0¢4968209E
=0.4550812E
=0e 4 I35D I
=0.4022468E
«0e3711712E
=0e3403363E
=03067510E
=0e2794249E
=0e2493572E
=0¢2195872E
=041900937E
=01608959E
=01320022E
=041034219E
=Q0e7516387E
=0e4723639E
=0e196478UE

0¢7593102E

03
03
Qa3
03
03
02
C2
Q2
02
02
02
02
02
o2
2
02
2
02
02
u2
02
02
02
02
02
02
02
02
Q2
02
02
Q2
02
Q2
01
01
Ul
00
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0«4300000E
064400030CE
O0e45CO020E
Qe 4620C00E
0.4700000E
0«4800000E
0«49C00Q0E
0«¢50C0000E
0.5100000F

" 0e5200000F

0.5300000E
0.5400C00E
0«5500000E
0e5560000UE
0«57C0O00CE
0.5800000¢
05900C0CE
0.6000000E
0-61000005
0«£200000

0.63003005
Qebauuvulc
0¢6500001E
0«66C0C01E
0«67C00J1E
Qe 6800001E
0¢5900C01€E
Qe«7000001E
O0e7100001E
0.720C001E
0«730C001E
0« 74000C1E
0«750C00C1E
Qe 7600001E
0e7700001E
Q«7800001E
0e7900001E
0.58000001¢
0«58100001E
0e¢82002001FE
0«230C001E
0.840C001E
0¢8500001€E
068590001E
De870C001E
0«388033C1E
0«2900001E
0«9000021E

o
I~

02
02
02
02
G2
92
e2
02
02
02
C2
02
02
02
02
02
c2
02
c2
02
02
02

n
L)

02
02

~ o~
~ L

02
02
2
22
02
2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
02
02

«2599916E~C1
02707515E-01
02816383E=01
0e2925471E-D
0e3036683E-01
Ce3143870E=01
0e3252507E=01
0e3361681E-01
03470072E-01
0625779432E=-01
0e3685192E-01
0e3791586E=~01
03857 219E=01
0¢4001963E~01
004105528E~01
Qe4207883C-0l
0.43C8918E-0C1
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<;’LOG DRIVE CART SPEC CART AVAIL PHY DRIVE

0C00 0001 0001 ‘ 0000
// FOR
#NAMECHECK
£#]0CS (CARD,»1132 PRIXTER)

o #LISTALL

C

62

10

20

RING ON ELASTIC FOUMNDATION

DIMENSION A(20)98(20)sCL20)eD(20)9BY(20)938(20) +83MM(20)sDISP.(181)

DIMENSION BETA(181) ¢850M(181)
DIMENSION TH0O%(181)
READ(295)EsR38193J93KPOIS»P U
FORMAT(T7E1C45¢15)
WRITE(3952)EsRsB1983J983KsP0OISHP
FOIMAT(1H sBEl4eT)

STIF=E*3]

STIFl=e52E28J/(1.+P0O1S)

BMU= STIF1/STIF

AA =S5TIE/AR

BLA= BK*R#¥%4/STIF

PI = 361415926

DO 10 I=1sNU

X=FLOATI(I)

CON1=8MU#X%X =140
CONZ2=X#X#(Xt#4=2 ¢ #X¥X +1e0+BLA) +HLA/BMU
BY(I)=CON1/CONZ .
BB(I)=X%¥X#*(1e+BMU)I*BY(I)/(]la+BMUEXEX)
BMMIT)Ys BBLI)+ X#EXEBYLT)

AllI)=s SIN(26075694%X) +SIN(5e26653#X)
BlI)= SIM(1e01655%X) +SIN(4e5553%#X)
C(l)= COS(2:07694#X) +COS5(5+26653#X)
D(I)= COS(1401565%#X) +C0OS(45553%#X)
CON3=B85754%P/ (PI*8K*#R*R)

CONG= P#*R/{AA%*3MU*PT)
CONS=P®RR/(P]I#3MU)

DO 30 J=1l,l81

X=FLOAT(J=1)

T =e01745#X

SUM1=0.0

SuUM2=0.0

SUM3=000

5UM4=0-0

DO 20 I=1sNU

Y=FLOATI(I)

TR1= COSLYXT)

TRZ2Z= SINIY®T)
CONG=(TRLI*¥(A(I)=B(I))=TR2¥(C(I)=D(I)))/Y
CONT=(TR2#(A(11=B(I))=TRI&*(C(I)=D(I)))IzY
SUM1=SUY1 +3Y(I)#CONE

SUM2=SUM2 +BBI(1)#CIONS
SUM&=5SUM4G+BM (1) #CONT/Y

SUM3=SUM3 +8MM(I)#CONS

DISP(J)= COMN3 +COM&G®SUM] -
BETA(J)= CON&L®SUM2 70-6613

"TMOM(J) =CONS*#SUM4L . , Page F198
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30 BMOM(J)= CONS*SUM3 008
""". WRITE(3935) . 008
b 35 FORMAT(1M1920Xs35HCIRCULAR RING CN ELASTIC FOUNDATION//14Xs THDEGRE 003
1ESe10XeBHEEND ~OMe15Xs4HDISPs11Xs5HTWIST11Xs13HTORSIONAL MOM/Z /)
DO 50 1l=1,181 ; 00¢
Jel=1 : 0Q¢g
50 WRITE(3960) JsBMOM(I)sDISPII)sBETA(L) $TMOMII) ; 009
60 FORMAT(LIH 9s15X91395X04(5X9E14e7))
STOP
. END
VARIASLE ALLCCATIOAS
A(R 1=0026=-0020 B(R )=004E=~0028 C(R 1=0076=C050 D(R )=00SE=CQ7
BMM(R )=2116=0CF0 DISP(R )=0280=0118 B8ETA(R )=03EA=0282 BMOM(R 1=0554=03c
R(R )=05C2 4 BI(R )=06C& BJ(R 1=06C5 BK(R )=06C3
* STIF(R )=06CE STIF1(R 1=05D0 BMU(R )=06D2 AA(R )=06D4
X(R )=06DA CON1{R )=05D3C CONZ2 (R )=06DE COMN3 (R )=06E0
T(R )=06%6 SUM1(R )=06E8 SUM2(R 1=06EA SUM3(R )=06EC
TR1(R )=06&F2 TR2(R }=06F4 CON6 (R 1=06F6 CON7(R )=U6F8
J{1l )=0704
STATEMENT ALLCCATIONS
5 =072A 62 =072 35 =0733 60 =076C 10 =089C 20 20962 30 =
FEATURES SUPPORTED
10CS
. ALLED SUBPROGRAMS :
“rbim FCUS FADLA rout FoudA Fifie T FinE T A Fulv Feb - FRDR
FLOAT CARDZ PRNTZ SRED SWRT SCOMP SFIC S10FX  SIOF "SIV
REAL CONSTANTS _ ;
«50000CE £0=0708 «100020E 01=070A «214159E5 01=070C «200000E 01=073E
«101655E 01=071¢4 ¢455530E 01=0716 e885754E 00=0718 e174500E=01=071A
INTEGER CONSTANTS : ;
2=071¢% 3=071F 4=0720 1=0721 181=0722 0=0723
CORE REQUIREMENTS FOR CHECK : ‘ -

COMMON 0 VARIABLES 1800 PRCGRAM 744
END (.F COMPILATICH :
// XEQ

0«100000CE 08 045100002

-

m

01 0e3000C00E=02 2e3600000E=02 042520000E 03 04300000
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LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 0001 0001 Q000

// FOR
*NAMEBEAR
#]0CS (CARD»#1132 PRINTER)
#_ISTALL
READ(2+s3)TOsWsRsEsBI+BLAM
3 FORMAT(6E10e5)

CON1=R®TO#*#,125/(E*BI)

CON2=R#R*R#u!#4125/(E¥BI)

PI=3¢141596

BLA=BLAM

PO-10 1=14181

X= FLOAT(I=-1)

ANG=601745%X

S=SIN(ANG)

C=COS{ANG)

Y= R¥CON1#*(1e+BLAM)*(2¢*ANGHC=PI#C+PI=2¢#S)+R¥CONZ2¥ (2 *¥P[* (C*¥ANG
1=S)+PI#PI#(1e=C)l+BLAX (2 %#PI% (ANG*C=3e*S)+PI#P[#(1le=C)l+4e*ANG*(PI=
2ANG))) :

BETA=CON1I#(2¢%#(1le=BLAM)#*S+(1e+BLAMI#Cx(PI=2+*¥ANG))+PI*CON2%*(1+BLA
IMY*%(2e%#S+(PI=2¢ *ANG)*C= 84/P1)

10 WRITE(395)XsYsBETA
5 FORMATI(1H ¢ 3(5X9E14eT))

2w
END 4
VARIABLE ALLCCATIONS
TO(R 1=0000 W(R )=0002 R(R )=0004 E(R )=0006
CON1(R 1)=000C CONZ(R 1=000E PI(R )=0010 BLA(R 1=0012
S(R 1=0018 C(R 1=001A Y(R 1=001C BETA(R 1=001E

STATEMENT ALLOCATIONS
3 =005C 5 =005F 10 =01B1

FEATURES SUPPORTED
10Cs

CALLED SUBPROGRAMS

FSIN FCOS FsuB FMPY FDIV “FLD FSTO FSBR FDOVR FLOA
SFIO SIOF STOP -

REAL CONSTANTS ;
¢125000E 00=0042 «314159E 01=0044 ¢174500E-01=0046 «100000E 01=004%
«400000E 01=004E +800000E 01=09050

-

INTEGER CONSTANTS
2=0052 1=0053 181=0054 3=0055 0=0056

CORE REQUIREMENTS FOR BEAR .
COMMON 0 VARIABLES 66 PROGRAM ~ 388

END OF COMPILATION

// XEL 70-6613
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*NAMECHECK
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. #E TSTALL
C LOWER TORSD ELLIPTIC RING MOMENTSe
READ(295)R1+22+GC0MA8+EXCN
5 FORVATI8E1045)
AMMA=CCI AR 21745
‘ CA41‘¢-57C =CAMNA
=0# (R1I#CAMVYA+R2 #GAM])
B“ “*(Hl*#L—EAC*Al-RZ*EK"“l+(DZ R2=R1I4AR1+EXC*(R1=~R2) ) *COS{GAMM
BMl=(Br+3*R1IF(EAC=R1I)I#SIHIGAM: IN) =V#R1%(1+4=COS{GA /ﬁv+0‘<1“Ql*

1GAMMA
BM2=81#COS(GAMMA)=VHRI#SINIGAMMA)+Q#R1#(R1=EXC)I#(1e~=COS(GANMMA) )
DO 15 J=1s91
X=FLOAT(J=1)
Z=Y %401 T45
IF(2=~CAMMA) 104910912

10 S=S51MN(2)
C=C0s(2Z)

BRVR=PB! l*;-uz"}

1%
- BiiT=BH#C-VH#R1%5+
Q GO 10 1J
12 S=SIN(Z=5AMMA)
C=COS(2=GA% A)
BMB=BM1#C~Bl2%5=Q#R2#R2¥CGAMI %#S+Q*R2¥ (R2~EXC I ¥ (1=
BMT=D31%S+BM2¥C=D#R2¥ (R2¥GAN1#( 14 =C)+R2% ( Z=5AM AJ+(E.<C-°"P‘-S)
15 WRITE(2925)Ke3M884T

GHEACFRI*SHOGRR] R *(Z~5]
RI=EXC)#(1le=C)

"IJ

25 FORMAT(1H #3(5X9E14.7)) : 7
STOP
END
VARIABLE ALLOCATIONS :
R1(R )=00230 RZ2(R 1=0002 GOMAIR )1=0004 B(R
GAMMAIR 1=002C GAM1(R )=230EF VIR )=uC10 BM(R
X{R )=0018 Z{R }=001A SIR )=C01C C(R

Ji1 0 1=0930

[NVALTD: STATEMENTS
C 36 ERROR AT STATEMENT NUMYBER 5 +005

CUTPUT HAS BEEN SUPPRESSED
COMPILATICN DISCONTINUED

A NES

M 12  EXEQUIISN SUPPRESSED
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CHECKED BY : A PART N0 258620
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Conduct Waist Ring lLoad Tests as Foliows:

—_—
(N

- = - . N

1) Measure the plane height of the ring using a surface plate and
parallel bars. Measure at each boss ‘and midway between bosses.
Record dimansions on a marked print and on data sheet.

2) 1Install the test ring in a set up by attaching the ring to the
fixture with 1/8" diameter teflon coated#ire rope at its four
mounting points. =

3) Load the ring to 675 lbs (5 ps:) at a rate of O. 050"‘|nches/m|nutc.
Hold this load for 15 minutes. . ¥ .
S

) 4) Reduce ;he load to O 1bs at a rate of 0,050 incﬂes/minute.

5) Remove the ring and measure at mounting holes, etc to record
evidence of permanent set on marked print and on data sheet.

6) Reinstall the ring in the test set up and load the ring to 1350 1bs
(10 psi) at a rate of 0.050" inches/minute. Hold this load for 2 minutes.

7) Reduce the load to O 1bs at a rate of 0.050 inche¢/minute.

8) Remove the ring and measure at some points as Step 1. Record on marked

print and make up data sheets,
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APPENDIX H

SUIT SIZING
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COMMON & INTERCHAMGEALLE -

.IEIGHT SYZING = weefeiing,

WI1DTH SIZIIG »--

VERNIER SIZING ADJUSTHE:

FOOT LENGTH SIZING WITH
CUSTOM INNER SOLES -

.




W
e

15 o Sy
EEiﬂIIQEf?%E SIZING CONSIDERATIONS

R N

i)

© 42 SAMPLES USED TO ESTABLISH SIZES

,",,, e ! SMALL 1% DIST MEDIUM g% Dlsﬁ LARGE E%DISTESAMPLE RANGE i
lupper ToRS0 | 11.3.70 12.5 | 44.8| 12.5.70.15.8] 48.4] -13.8 T0.15.0] 6.8 11.3 T0 15.0 i
(CHEST BREADTH) { ?
. 5o bl R B e i |

} LOWER TORSO | 22,5 .70:23.6 {310 25,6 70 24,81 ¢7.61 24,8 0. 26.1% 41.4°F 22.3 10.26.1 ;
{(CROTCH TO SHOULDER) . RETVE LN . et § §
ARM (SHOULDER TO ELBOW} 22.0 TO 24,0 | 44.8 4 Sou I 24.0.T0.26.1} 55.2{ 22.0.70 .26. 1 |
AND ELBOW TO WRIST) 3l |
LEG (CROTCH .. Veo.5 10 52,81 51.6 ; - 1 32.8.70 35,0| 48,4 | 30,5 TO 35.0 §
HEIGHT) " i ;

; !

BOOT (FOOT LENGTH) 8.5 70 9.8 48,41 2.8 70 1.2 137.91 . 11.2.70.12.50 13,7} 8.5 T0 12.5 i

i . |

- % ONLY TWO SIZES NECESSARY DUE TO ADJUSTMENT JERNIERS; 1.5 INCH IN UPPER ARM & 1.25 INCH IN LOWER ARM.
%% ONLY TWO SIZES NECESSARY DUE TO ADJUSTMENT JERNIERS; 2,0 INCH IN UPPER LEG & 2.0 INCH IN LOWER LEG.
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ANTHROPOMETRIC MEASUREMEN
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FEEW T
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N

S

Pt

G BOOT i
M

ASTRONAU T UPPER TORSO LOWER TORSO ARM L
SHIRRA S
EISELE
CUNNINGHAM
STAFFORD
YOUNG

CERNAN

BORMAN i
LOVELL . !
ANDERS
ARMS TRONG .
ALDRIN
HAISE 4 |
MeOIVEET . | |
SCoTT | | _j__é
SCHWEICKART
CONRAD -
GORDON

BEAN

COOPER
MITCHELL
COLLINS
WORDEN |
IRVIN |
HATTINGLY |
SWIGERT

DUKE

SHEPARD
ROOSA

EVANS

ENGLE

m

Y

i
%

Al
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F oA

APOLLO 7 THRU 1+ FLIGHT SCHEDULE

e 22RO B

e

14

10=11-68

: BuBnb? - : !

PRIME CREW °

L IFRELTS S : R MR W TP, L LI R

B, SLNBLEG . 1 b p

b e G GO T e e

11=14-69
329270

=70

27, 28, 20

X . INDICATES LUNAR EVA PERSONNEL

BACK UP CREWS

4y By @

16, 22, 25

SR 5 5, 25, 26

6, 29, 30

FORM 31




Sl a s

oH obey

£199-0L

L :
kacxajx;ﬁ3§ RESIZING RATIONALE (APOLLO 7 THRU 14)

\y

Ee i

O FLIGHT SUITS REQUIRED 4 MONTHS (120 DAYS) FRIOR TO FLIGHT

©  TRAINING SUITS REQUIRED 6 MONTHS (180 DAYS) PRIOR TO FLIGHT

O TRAINING SUITS CANNOT BE INTERCHANGED WITH FLIGHT OR CONTINGENCY SUITS

©  CONTINGENCY SUITS REQUIRED AT TIME OF FLIGHT
©  NO LUNAR LANDING UNTIL APOLLO 11

©  ONE WEEK REQUIRED FOR SIZING it N |

©  SUITS USED FOR LUNAR EVA WILL NOT BE REUSE)

LA
e ] B
‘
!

S ‘
8 vl SR o ¥

T

ohaszzl | ||
1021914996 .
11| A 20813559 |
12{p A 257181122
13/A A A 297238116

14lA AiA A A 230114
i & P03 TS 14

FLIGHT NO,

\

DAYS BETWEEN FLIGHTS

- T O™

< O

FORM 31
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A

= e r———

i T i
e i

N

kﬁﬁigf??ifﬂ SIZING TECHNIQUE (GENERAL CASE - TRAINING SUITS)

F

APQOLLO 7

APCLLO 8 8

APOLLO. 9 . ol S e (16 17 18
' | W G e

. ¢

APOLLO 10 | 4B

oSl iR = N : L
APOLLO 11 ‘. | S 12
APOLLO 12

\

APOLLO 13
APOLLO 14

(1,) INVENTORY

.(:::::::::> NEW SUITS REQUIRED

RESIZED SUITS S .
N LETTER INDICATES ORDER OF OPERATIOI!

FORM




8H =bey
£199-01 |

© NEW SUITS REQUIRED

]
§
1

]
N

RESIZED SUITS

LETTER INDICATES ORDER OF OPERA™'ION

St
N o ;
SRR SIZING TECHNIQUE (GENERAL CASE ) FLIGHT AND CONTINGENCY SUITS)
v FLIGHT SUITS CONTINGENCY SUITS .
\ .
APOLLO 7 _ (s 56) i
R
APOLLO 8 ol ey @E £ "_7_525
—.--»/’E\‘. ‘
APOLLO 9 .19__1_&_1__,< 16_17_18; 13_14 18
H e
= .
APOLLO 10 _i__5___6__£< 112 2 20 4 5 61
~ APOLLO 11 .. 4§10 21 H.\ 8 9 12 \pp\/o\<io 21 11
L1
| Smomoxn e =y
APOLLO 12 16_17 18 14_2¢_23; o fR’/;/s 6_17_18
= - .__,__m_“_r\\\\ "“‘”—":E‘TFau\H“(—;\ _l____———d
e T i e
APOLLO 13 8 24 12 5 25 26! ! 8 24 12
—— . e ) :
p”/, : i
APOLLO 14 127 28 20; L6 2 30 27 28 20
M AA
(L) INVENTORY

FORM 314

5
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APOLLO 7 THRU 14 SPECI-IC SIZING STUDY RESULTS

_ FLIGHT AND C)INTINGENCY TRAINING TOTAL
© NEW SUITS REQUIRED : _.15 Lyl R P, 1 o 38
' ©s1ZING REQUIREMENTS SR L Gt £ 8- A 1
UPPER TORSOS 8. 250 i Aot 10
LOWER TORSOS LA sl o Gl 2 13
ARM PAIRS T L L RE s D 7
LEG PAIRS R 9
B0OT PAIRS L2 s 0 .o 10
S
‘O REMAINING INVENTORY AFTER COMPLETION OF APOLLO 14 FLIGHT
FLIGHT AND CONTINGENCY _LUNAR_EVA TRAINING } _TOTAL
£ ol x5 Ll (1 R SR LT Suless MEIEGE L
UPPER TORSO 8. 0.8 2 15 Tl 1 8 1 7 2 200 43
LOWER TORSO 6 3 (8 17 2 4 2 8 7 6 8 21t 46
| ARM PAIRS Gl e G T L s 4 Bl e 5 8 '20] 40 |
. | LEG PAIRS 6 - 8 L4 4 oy e ) S 9 201 42
BOOT PAIRS 6 4 15 4 1 8 9 7 4 201 43

FORM 3

—

o ————— L ———
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ANTHROPOMETRIC MEASUREMENTS OF /\STRONAUTS (APOLLO:]7 THRU 20)

)

«

(=
e |
B

i

F S T o S e
AT IS el el N o e O TR =ity

NN~ T N TR - U . S G B W - T )
\OOO'--IO\U'I-R-\UN‘

W o N s Y e

ASTROHAUT
BEAN
BRAND
CARR
CERNAN
COOPER
CQHRAD
DUKE |
EISELE |
ENGLE
EVANS
GORDON
HAISE
TRWIN
LIND | |
LOUSHA
MATTINGLY
McCANDLE |
ROOSA | |
STAFFORD |
SCOTT| i
SWIGERT
SCHMITT
WEITZ
WORDEN
YOUNG

UPPER TORS0 LOWER TORSO ARM

SCHWEICKART |

POGUE |
LOVELL
MITCHELL

S

M
M

M

wv

T e s e TR e T Gt T S P

e A i . bt et

-z O -3 O0F 0

P R 7 7 T i e I T e 7 B 7 S o 7 M7, B 7, S o o

STUDY CONDUCTED USING ABOVE ORDER FOR FLIGHT
PERSONNEL WITH FIRST TWO ODD NUMBERS OF EACH

SET OF SIX BETING ASSIGNED LUNAR EVA

RESPONSIBILITIES.

LEG BOOT
M g ruck S
S L
s S
L S
M L
s '3
L \
if, ;
L |
i
£
5
s
L
L
M

70-6613
Page HIO
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RESIZING RATIONALE (APOLLO 17 THRU 20)

O  FLIGHTS SCHEDULED ON FIVE MON%H INTERVALS Pl ", E :
© FLIGHT SUITS REQUIRED 4 MONTHS (120 DAYS) PRIOR TO FLIGHT

©  TRAINING SUITS REQUIRED 6 MONTHS ( 180 DAYS) ’RFOR TO FLIGHT

© CONTINZENCY SUITS REQUIRED AT TIME OF FLIéHT

C  TRAINING SUITS CANNOT BE INTERCHANGED WiTH‘FLIGHT OR éONTINGENCY SUITS

© . ALL FLIGHTS WILL INCLUDE LUNAR EVA

\

© ALL SUITS ARE REUSABLE : .

o

© SUITS LIMITED TO THREE LUNAR LANDINGS

F =z P 1
L & R S Lt A
AR {_l_| DAYS BETVEEN FLIGHTS
B 19 {300150. ... . |
il 20 1450300150 |
17 18 19 20
FLIGHT NO.

FORM 3148




ZIH abed
¢199-0L

=
bers NG v |
{&i-l;i::fl SIZING TECHNIQUE (GENEFAL CASE = TRAINING SUITS)

APCLLO 17

APOLLGC 18

APOLLO 19 13 14 15} {16 17

G
””,—".
APOLLO 20 D el

INVENTORY

© NEW SUITS REQUIRED

RESIZED SUITS ;
LETTER INDICATES ORDER OF OPERATION

(ALt
N

rORM 314¢




¢lH. @beyg
c199-0L

| ‘ .

| A
! S .'
§§1J*£95t'@ SIZING TECHNIQUE (GENERAL CASE - FLIGHT AND CONTINGENCY SUITS)
fies =] :
FLIGHT SUIT CONTINGENCY SUITS "
APOLLO 17 A :
i) =
b 0 re s 14 3 _j:T‘=-—éL_‘“____&‘r_______
APGLLO 18 e eres ol f;fﬂli’ll_iiid-——~Jl"""‘_"h'1 789 1

1 T e
APGLLO 19 e e R T 113 14 15!
- G e g ’)”‘—’G//’/ﬂ

. HITam e AL
APGLLO 20 | L9 20 21 22 2 24 =119 20 21}
3

I

i
Y

INVENTORY

C::::::::} NEW SUITS REQUIRED
N

RESIZED SUITS
LETTER . INDICATES ORDER OF OPERATICN

FORM 314




e [

P ——
. T e i

Ffffi§;§3§% APOLLO 17 THRU 20 SPECIFIC SIZING STUDY RESULTS
FLIGHT AND (ONTINGENCY. TRAINING TOTAL
G  NEW SUITS REQUIRED 9 12 c 21
©  $IZING REQUIREMENTS s ML S oM b
UPPER TORSO R 70 RN e 20
LOWER TORSO 0.1 .8 . 1
ARM PAIRS e L Bl B o 4
LEG PAIRS T Bl at 4
BCOT PAIRS 0 e GhL s s 17
. :
©  REMAINING INVENTORY AFTER COMPLETION OF APOLLO 20 FLIGHT
i . 1
FLIGHT AND CONTINGENCY | © TRAINING _TOTAL
N e R G
| UPPER TORSO gy o gaeel 27| 3 9 2 190 41
{ LOWER TORSO By hame g i5 ety 51 1k 16 32
ARM PAIRS 4 X 8 job s . 8 131 25
CER PaERS. 0 T s SN 7 13; e 6 128 25
B00T PAIRS | 8 G AR 20! 9 6 3 16l 38

y|H °bed
c199-0L




P e W
%;ﬁlégéziié; APOLLO 17 THRU 20 SIZING STUDY RESULTS (MINIMUM SUITS REQUIRED)
©  CREW ASSIGNMENTS _ ] NOTE: OPTIMIZATION ON COST BASIS
1T .- 8,578 205, AN : e oy
8 o 11, 9, 850 LN gl
; 192 12, 29, g8 1 3,09 5
20 = 26, 10, K. .\ 730 33, @
FLIGHT AND CONTINGENCY - . . TRAINING. . .- TOTAL
©  NEW SUITS REQUIRED | 9 ‘ 12 21
©  SIZING REQUIREMENTS S e e g 10 R e N o
!UPPER TORSO. |, O od e 0 0 0 0 L0 0
| LOWER TORSO 0} .2 0 2 0 ] 0 ] 3
| ARY PAIRS Bl 0 3 2 » 0 2 5
ELEG PAIRS Ry 1 21 ) ] S
~ 1800T PAIRS 0 5 3 8 0 ] ] 2f 10
© REMAINING TwvENTORY | s M L ) SRS B
| UPPER TORSO 6.1 Lizd-"N ol 9 6 6 0. 12 21
: | LOWER TORSO 5 i34 18 11 4 3 6 131 24
ARM PAIRS R 6 8 TR e 7 141 26
LEG PAIRS A e e U i I = 6 151, 24
BOOT PAIRS gl Wig 3.1 17 8 5 ] 144 31

G|H 96ey
¢c199-0L

FORM 3148




T s L
Aot " N ‘1
CREvey
. T |
R e |

APOLLO 17 THRU 20 SIZING STUDY RESULTS (MAXIMUM SUITS REQUIRED)

O  MAXIMUM NUMBER OF SUITS REQUIRED RESULTS FR(M PROVIDING ADEQUATE INVENTORY FOR ALL POSSIZLE, CREWMEN

ON LIST

(@]

REQUIRED INVENTORY

|
1

UPPER TORSQ
LOWER TORSO
ARM PAIRS
LEG PAIRS
BOOT PAIRS

i

FLIGHT AND CONTINGEN(Y

W 0 W WV WV |u

W o =

SSUTIRY s T Yo S ¥+ U S e

Ll

22
27
18
18
25

12

12
12
12

TRAINING
Mo L
12 2
N
N
- 12
11 4

1—

26
29
24
24
27

48
56
42
42
52

FORM




J

9

-

!
I

TR
ﬁinfti

R

1

APOLLO 17 THRU 20 SI[ZING STUDY RESULTS =.COMPARISON MATRIX

; " ~UPPER TORSOj_ 11 '
LOWER TORSO. e
ARM PAIRS
.LEG PAIRS
;BOdT PAIRS !

LIH abey
c199-01L

. FLIGHT AMND CONTINGENCY
..RANDOM _ MINIMUM = MAXIMUM
¢ STUDY STUDY STUDY

A I A
o T T R R e e

0 N LN - D W 7 9L I R

0 (NI 25

RANDOM
STUDY

“TRAINING
MINIMUM

STUDY

MAXIMUM

STUDY

19
R
13

 .12

18

- -
i
g
~
i 3
| 4
= - 1

e .m..‘m-'-"".-,h...‘n-mmm TP AN gy =TT TR T i

e AT

12

13,

14

13

14 .

26

29

24

24

e

FORM 314




