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ABSTRACT 

The objective of G ~ m m a n ' s  Manned Space Systems Habitability IFGD project is 

to develop guidelines and design criteria for Space Station habitat modules by focus- 

ing on three related functional disciplines : human factors, interior architecture, and 

crew support. Specific objectives for In tenor Architecture study are : 

with the aid of scale models and existing mockups, select two o r  three of' the 

mast promising architecture candidates for continued evaluation 

using full scale mockups, evaluate the most promising candidates and select 

the preferred one 

construct a high fidelity mockup of the selected concept for in-depth evalu- 

ation. 

This report presents results of the evaluation of three architecture candidates 

to select the preferred concept for further study. The evaluation approach is de- 

scribed, and the rationale for selection is given. .Other concepts that reflect new 

interest in the space community for modules with a multipurpose o r  combined habitat 

role are ahso discussed, as  well as plans for fabricating mockups to  support studies 

and evaluations during the coming year. 



1 - INTRODUCTION 

This is an interim report far the Interior Architecture study conducted within 

Grumman's Manned Space Systems Habitability lR&D Project described in 'Reference 

(1) 

The overall objective for  the Manned Space Systems Habitability Project is to 

develop guidelines, design criteria, and concepts f o r  Space Station habitats and hab- 

itability functions that will enhance the crew's l i d g  accommodations in space, and 

provide an environment for achieving a high productivity level. Human factors, 

interior architecture, and crew support disciplines play important , interrelative 

roles. This report focuses on the interior architecture contribution to this project, 

which is scheduled for completion in September 1986. 

STUDY OBJECTIVES 

a The long- term objective is to select and refine preferred ,concepts, and to 

build high-fidelity mockups of the selected habitat configurations 
Develop multipurpose and combined habitat function modules to reflect the 

growing interest in such concepts 

Utilizing appropriate mockups, develop, demonstrate, and evaluate the f ol- 

lowing: 
- Support structure interfaces for equipment and' facilities 

- Utilities interfaces 

- Manufacturing techniques 
- Coordination of work activities with work sites 
- Crew use of all crew accomrnodatfons 
- Common man/machine work station interfaces 

- Housekeeping techniques 
- On-orbit maintenance and reconfiguration capabilities 

- Stowage concepts 

- Timelines, work duty cycles, and human productivity to the extent prac- 

ticable at  one "g". 



2 - SUMMARY 

This report documents the results of evaluations conducted to select the pre- 

f erred interior architecture for further study. 

The candidate concepts evaluated during 1985 were: NASA reference, central 

core, service deck, center beam, and multi- beam loft. After extensive analysis, the 

service deck, central core, and multi-beam loft were seLected fo r  further evaluation. 

The service deck was replaced for evaluation by its derivative, the interstitial 

deck. 

The evaluation aids used for the selection process were low fidelity full scale 

mockups and 1/25th scale models of the habitat modules. Full scale p a w  mockups 

of the crew quarters and laboratory for the multi-beam loft and central core were 

also constructed to aid h the selection process. 

Selection criteria fo r  the f h t  evaluation were established by a joint 

RockweWGrumman team. These criteria were weighted to emphasize architectural 

concerns and were judged on a rating scale of zero (unacceptable) to four (excel- 

lent). ,Four evaluation teams, Requirements Assessment, Architecture, Crew Facil- 

ities, and Operations, rated the concepts by functional site, e. g. , crew quarters, 

galley, wardroom, waste collection, personal hygiene, operations work station, 

maintenance work station, health medical facility, exercise area, plus ' an overall 

rating. 

A second evaluation was held using NASA- developed criteria related to Manned 
Systems, Programmatics , and Engineering and Manufacturing. 

The major conclusions reached at the end of the evaluations were consistent and 

reflected Rockwell and G~lmman agreement: 

Loft and centra3 care concepts can meet NASA requirements 

a No standout winner; functional differences tend to cancel out 

a Astronauts and architects tend to prefer the loft to live in fo r  90 days 



- More "natural appearing" environment 

- Better ease of movement 

- More usable volume 

Loft is  more consistent with the general trend toward the open center compat- 

ible with laboratory and logistics modules. 

Therefore, the loft concept was chosen for further study. 

There is growing interest in the space community in developing multipurpose 

modules, I.  e . , modules containing laboratory and habitat functions. Also, a 

"combined" habitat module concept containing aU functions for crew habitation and 

station management is gaining support. These concepts are a departure from those 
studied in 1985 which addressed a separation of functions into two modules: an 

"active" module for crew activities for station management, meal preparation and 

cansumption, exercise, etc, and a "quiet" module, containing functions primarily 

associated with crew rest and medical diagnosis and treatment. 

A mockup design and fabrication plan and schedule to support the studies and 
evaluations are discussed along with rationale for the use of each mockup. 



3 - ARCHITECTURAL MOCKUPS EVALUATION 

3.1 CANDIDATE CONCEPTS EVALUATED 

During the  ea r l y  p a r t  of 1985, p re l im inary  studies were conducted fo r  f i v e  h a b i t a t i o n  

module arch i tec tures :  

NASA Reference 

Center Core 

ServiceDeck 

Center Beam 

Multi-Beam Lof t .  

The NASA reference design has an open, roughly rectangular center  w i t h  the  major 

subsystems i n s t a l l e d  above the c e i l i n g  and below the f l oo r .  

The cen t ra l  core concept houses the common subsystems a t  one end o f  a cen t ra l  

v e r t i c a l  s lab o f  equipment, w i t h  crew accommodations w i t h i n  the cen t ra l  core and on e i t h e r  

side. 

The serv ice deck houses common subsystems i n  "donuts" a t  each end o f  the module, w i t h  

most equipment along the side walls. U t i l i t i e s  and stowage are  located p r i m a r i l y  i n  an 

i n t e r s t i t i a l  deck. 

The NASA center  beam concept has a s ingle,  nearly cent ra l  u t i l i t y  and mounting 

support beam t o  which equipment and stowage u n i t s  a r e  attached. 

The multi-beam l o f t  i s  an upside down d e r i v a t i v e  o f  the service deck w i t h  equipment 

grouped on e i t h e r  side and specia l ized habi table zones in the upper p o r t i o n  o r  " l o f t " .  

A f te r  ana lys is  o f  the f i v e  conf igurat ions,  three were selected as the most 

promi sing candidates f o r  cont inuing development, the nu1 t i -beam l o f t ,  cen t ra l  

core and serv ice deck. 'This e f f o r t  led t o  the se lec t ion  of  the central core and l o f t  

concepts f o r  fu r ther  development and evaluat ion. A de ta i led  descr ip t ion  of the 



architectural concepts and rationale for selection of the core and loft are contained 

in the Grumman report SS005/ATD-02, "BIanned Space Systems Habitability, Habitat 

Module Interim Architecture and Mockups Initial Report, " 29 August 1985. 

A detailed description of the service deck is contained in Reference ( 2 )  and is 

attached as Appendix I. 

Some key characteristics of the central core concept are: 

Takes advantage of weightless neutral body posture to separate traffic 

vertically and horizon tally from work stations 

a Two-level architecture 

- Passive, quiet activities below 
- Active 3-D motions traffic above 
- Each work station compartment separately accesses aisle - no choke points 
- Inboard facing posture compatible with pressure shell curvature 

Futl, direct observation and access to pressure shell interior surfaces 

a Movable, passive, non-plumbed stowage containers on curved pressure walls. 

Some key characteristics of the multi-beam loft are: 

Two- level architecture 

- Specialized/private upper level 

- GeneraVcommund lower level 

a Axial transit path straight through module - end port to end port 
- Direct access to path from all zones 
- Path not blocked by maintenance 

a End "Donuts" for ECLSS, Power, TCS 

- High packaging efficiency 

- Three-side equipment access 

Open midsection for habitation 
- Access to wall  and back of ORU racks by hinging 
- Adaptable to various store/equipment needs. 

These characteristics provided the basis for narrowing the field of candidates to 

these two for selection as the "best" architectural concept. 



3.2 EVALUATION AIDS USED 

During  the architectural development process, several mockups and models were 

constructed and evaluated. Low fidelity flu-size habitat mockups for each concept 

were constructed as described below to  aid in the selection process. In additfon, 

1/25th scale models were fabricated and used in the evaluations. Figure 3-1 shows 

the mockup area at Grumman used for the evaluation. Figures 3-2 and 3-3 are typi- 

cal models used as evaluation aids. 

Fig. 3-1 Mockup Arm a t  Grumrnan's Bethpags Facility 

Fia 3-2 Central Core - Habitat 1 Model 1125th Scale 
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fig. 2-3 Loft - Habitat 1 Model 1/25* Scale 

8 



Loft Concept (Fig. 3-4)  

A .  Habitat No. 1 

This mockup is a cylinder of 165 in. internal diameter and a cylinder length of 

28 ft representing a complete habitat. It features an open center, horizontal 

arrangement of two levels, an upper level (loft) and a main level. The internal 

furnishings provided in this module were those associated with crew activities during 

their active hours, and include: 

a Galley/wardroom 

a Waste collection compartment with appropriate facilities volumetrically repre- 

sented 

a Personal hygiene compartment with appropriate facilities volumetrically repre- 
sented 

e Exercise area 

Medical facility 

a Miscellaneous stowage volumes 

Operations work station 

e Electronic equipment racks 

ECLSS equipment volume 

a Power/Thermal equipment volume 

Fig. 3-4 Loft - Habitat 1 Full-scale Mockup 

9 



B. Crew Quarters (Fig. 3-5) 

A partial full-size mockup of a typical crew quarters with its full complement of 

A partial full-size rnockup of a laboratory segment showing how the loft concept 

Fig. 3-6 Laft - Laboratory Segment FulCScAe Mwkup 

10 



Central Core Concept (Fig. 3 -7 )  

A. Habitat No. 1 

This mockup is a cylinder of the same dimensions as  the loft mockup. I t  fea- 

tures a horizontal, two-Ievel architecture with  the cylinder divided lengthwise at the 

vertical diameter by equipment racks called the "core.'' The interior furnishings 

provided are similar to those in the loft but with some differences as noted below: 

a Galley/wardroom in lower portion 

Waste collection compartment in lower portion of the cylinder 

0 Personal hygiene compartment in lower portion of the cylinder with individual 

dressing rooms on each side of the core 

a Health exercise and medical faciIities in upper portion, with medical facility 

sectioned off with erectable partiti0r.s 

Miscellaneous stowage containers 

e Operations work station In lower portian of the cylinder on one side of the 

core 

ECLSS in end portion of the core 
Subsystem equipment in lower portion of the core. 

Fig. 37 Central Core - Habitat 1 f ullScale Mockup 
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B. Crew Quarters (Fig. 3-8)  

A partial full-size mockup of a typical crew quarters with its full complement of 

equipment and furnishings. 

Fig. 3-8 Central Core - Crew Quamen Full-Scale Mockup 

C.  Laboratory (Fig. 3-91 

A partial full-size rnackup of a Eaboralory segment showing how experiments and 

equipment could be accammodated. 

Fig. 3-9 Central Core - hdboratory Segment Full-Scale Mockup 

1 2  



A third architectural concept, the interstitial deck, was evaluated along with 

the loft and central core. No full-scale mockup was built, but a 1/25th scale model 

of a habitat was used for evaluation. 

3 . 3  EVALUATION APPROACH 
A series of architecture reviews was held during the last quarter of 1985 to 

assess the candidate concepts. 

For the first review, an evaluation criteria was' established to be applied to the 

various aspects of architecture review, from functional units to the overall architec- 

tural configuration. These critexja, listed below, were weighted to emphasize archi- 
tecturaI concerns. The order and value of the parameters varied according to the 

emphasis placed by the various review teams. . 
a Free volume (useful) 

Ease of movement (ckculation, traffic) 

a Volumetric efficiency (shape factors) 

Modularity (in-orbit reconfiguration) 

Cleaning/sanitation 

Safety 

a Useability (functional performance) 

a Orientation 

Esthetics, amenities, ambiance 

a Availability 

Access  to pressure shell 

a Mobility and restraint 

a Neutral body position 

Maintainability 

a Stowage 

Functional site interrelationships 

Window locations 

a Commonality. 

T h e  mting scde used by aL1 evaluators is shown below: 

0 = Unacceptable: Poor; must be rethought and redesigned 



1 = Minimally Acceptable: Bearable ; minimally fulfills requirements but needs 

rethinking and redesign 

2 = Good: Well-designed; some improvement may be needed 

3 = Very Good: Very well done; no improvement necessary 

4 = ExceIIent: Strikingly well-designed ; no better configuration comes to 

mind. 

The review teams created for the evaluation provided a broad, comprehensive 

survey of the concepts. 

The Requirements Assessment team was concerned wi th  compliance to various 

requirements ; the Architecture team emphasized traffic flow, volume usage, func- 

tional site arrangements, accessibility; Crew Facilities team focused on crew support 

elements, e . g . , galley/wardroom volume and arrangement , waste collection and per- 

sonal hygiene facilities arrangement and adequacy from the standpoint of crew use; 

and the Operations group centered on maintenance, maintainability, and other opera- 

tional conditions. 

AU teams evaluated nine functional sites: crew quarters, galley, wardroom, 

waste collection, personal hygiene, operations work station, maintenance work sta- 

tion, health medical facility, exercise area; all teams also provided an overall eval- 

uation fo r  a total of 10 ratings for  each concept. 

Later evaluations used different criteria: 

Manned Systems Criteria: 

Takes advantages of zero-g body posture and motion 

a Accommodates anthropornetric range of crew members 

Traffic patterns provide for  easy, safe and non-interfering movement of crew 

and equipment 

Easy access to fhe walls by shirt-sleeved crew members fo r  inspection, re- 

pair, maintenance and/or cleaning 

Easy access to aU equipment surfaces for inspection, repair, maintenance 

and/or cleaning 

iMinimize fixed/permanent secondary structure 



Easy on-orbit reconfiguration, including outfitting, removal and/or rephce- 

ment of equipment and utilities is provided 

a Provides an open environment 

Environment is stimulating, creative, o r  soothing as appropriate 

Accommodates a variety of on-orbit window placements 
Permits rapid egress from'any location in the module 

Provides for both inter- and intra-moduIe growth (including crew size, 

power level, utilities,- fluid storage and transfer systems, etc) 

Replacement of a piece of equipment, or access to a volume, does not require 

removal of other equipment 

Environment/architecture is user friendly (functionally efficient) 

Architecture optimizes fo r  zero-g environment 

Volume efficiency (crew usable, equipment, unusable) 

Maximizes equipment surface area (control/display and stowage) 

Airflow pattern avoids dead air spaces and enhances particulates collection. 

Programmatic Criteria: 

Cost 

Schedule 

Weight 
Flexibility 
Technological risk 

a Operational risk 

One-g training.. 

Engineering & lYIanufacturing Criteria: 

Interface complexity 

Fxtent of commonality 

a Assembly, checkout and integmtion 

a Quantity and complexity of tooling and test/verification equipment 

Degree of modularity 

Producibility 

Schedule impacts. 

Ratings from all teams were compiled, and brief explanations of overall eval- 

uations of the architectures were supplied by each team. 



3 . 4  EVALUATION RESULTS & RATIONALE 
At the conclusion of these evaluations, the loft architecture was selected as the 

most viable of the candidates for Space Station operations and will be studied in 

greater detail in 1986. 

The general conclusions reached after each evaluation were consis tent and re - 
flected Rockwell and Grumman agreement. The evaluations were extensive and spanned 

several days each. The mix of interest of the review tearns as well as the caliber of 

personnel that participated, and the consistency of conclusions lends confidence that 

the "best" architecture was selected. Continued work on the loft wil l  address a 

longer module length now envisioned for the Space Station, as shown in Fig. 3-10 

through 3 - 13. 

The major conclusions reached at the end of the evaluations are: 

Loft and central core concepts can meet NASA requirements 

No standout winner; functional differences tend to cancel out 

Astronauts and architects tend to prefer the loft to Uve in for 90 days 

- More "natural appearing" environment 
- Better ease of movement 

- More usable volume 

Loft is more consistent w i t h  general trend toward open center compatible 

with laboratory and logistics modules 

Loft concept was chosen for  further study. 



Fig. 3-10 Loft  Configuration - Habitat 1 View A 



Fig. 3-1 1 Loft Configuration - Habitat 1 View 6 
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4 - RECENT ENTRIES FOR STUDY 

Shce the selection of the multi-beam laft concept as the preferred architecture, 

it has become apparent that interest is growing in developing a Space Station module 
that serves more than one purpose, specificaily laboratory functions with some crew 

support functions. At the same time, there is renewed interest in the concept of a 
singIe module containing all functions needed to provide a habitat far the crew. 

These concepts are discussed in subsequent paragraphs. 

4 . 1  MULTIPURPOSE FUNCTION CONCEPT 

In this concept, a module is configured to provide a work area, or laboratory, 

for experimental use, and some functions required by the crew to support both labo- 

ratory activities, station operations, and certain provisions for crew comfort. The 

habitat functions associated with this concept will more than likely be a maintenance 
work station, a command and control station, waste collection and personal hygiene 

facilities, stowage, aqd emergency gear. Figures 4-1 and 4-2 depict a preliminary 
multipurpose module. 

Fig. 4-1 Multipurpose Module View A 
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Preliminary studies are underway to determine functional site relationships, 

volumes required for equipment and access, and utilities requirements. 

Interest In this concept is so strong that a full-scale mockup of a multipurpose 
module is included in the study plan for 1986. This mockup wi l l  be used to study 

and evaluate reconfigurability of the laboratory to address the problem of frequent 

replacement af experiments, and to determine the engineering and cost implications of 

utilities interfaces peculiar to a laboratory. Safety and maintainability issues will be 
identified and soIutions developed. 

4.2 COMBINED HABITAT CONCEPT 

This concept was studied briefly in 1985 as reported in Reference (3 ) ,  but was 

put aside to concentrate on the sepamte habitat moduie scenario. However, the 



space community has expressed renewed interest in this concept, so a combined habi- 

tat architecture has also been included in the study plan for 1986. Here also, 

interest is so strong that a full-scale mockup of a combined habitat is planndd for 
1986 to study the' ramifications of combined habitat regarding crew traffic flow, func- 

tional site relationships, site volumes required . versus availabIe space, utilities 

interfaces, reconfigurabilfty, maintainability, and the whole range of madmachine 

interface issues that will surface due to the combination of all habitat functions in a 
single module. Studies have commenced to develop ruling cross- sec tions and func- 
tional topographies that will lead to a full-scale mockup design. Figures 4-3  and 4-4 

depict a preliminary arrangement for a combined habitat. 

fip 4 3  Loft Architasturn - Combined Habitat V im A 
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Fig, 4-4 Loft Architeehrrs - Combined Habitat V im 8 



5 - MOCKUP PLAN 

To aid in the deveIopment of madmachine interfaces at functional sites, fuH and 

partial full-scale, higher fidelity mockups as well as 1/24th scale models are planned 

to be fabricated in 1986. These mockups will be of sufficient fidelity to afford con- 

fidence in the results of evaluations and demonstrations. 

The mockups planned have been selected because they are needed to either de- 

pict three-dIrnensiokJly a key interface such as utilities attached to a hinged rack, 

proximity of personnel in motion (e . g. , exercise), evaluate timeline-critical functions 

as in a galley, patient - attendant relationship issues (as in the health medical diag- 

nostic and treatment facility), assess volume constraints in crew quarters and waste 

collection facilities, and evaluate traffic flaws, access volume, maintainability , and 
reconfigurability in the full modules. 

. A plan ,has been developed and is presently in operation to provide these 

mockups so that issues, solutions, and conclusions can be included in the final 

report. Figure 5-1 depicts the mockup plan. 

Fig. 5 1  Mockup Plan 

MAR APR HAY JUNE J U t Y  AUG Sa'T OCT MtKUP FOB 

COWIMD H A 8  

CREW 

H W  EXERCISE 

GALLEY 

WASTE COLL. FAC. 

HINGED ED. RACX 

! /24TM SCL HA8. 

Am v - 5 ~ -  W 
1-1-1 

E V U  -5' ---- 
I EVhL 

$7 
I --- 
I EVAL 7 

as 

I 



6 - REFERENCES 

(1)  Advanced Development Plan, WP-2 Space Station Definition and Preliminary De- 

sign Phase, 751BlGR05-01 Grumman Aerospace Corporation, 1 May 1985. 

( 2 )  Internal Architecture Concept Study, "The Four Corner Modular Truss Con- 

cept," SS005/ATD-04, 22 October 1985. 

(3)  ~ a n n e h  Space Systems Habitability Habitat Module Interior Architecture and 

Mockups Initial Report, SS005/ATD-02, 29 August 1985. 



APPENDIX I 



Preface - Report SS005/ATQ-04 
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I. INTERNAL ARCHITECTURE CONCEPT STUDY 

"The Four Corner Modular Truss Concept" 

For the past year the Rockwell/Grumman team has been studying 
architectural arrangements for outfitting the habitats on the 
Space Station. To date, trade study #11 has devoted all its 
effort on two concepts, one called the "central coreug and the 
other the "interstitial deckM, defined as a derivative of the 
Service Deck concept. Recently a third concept called the MLoftl' 
has been investigated. These three concepts were developed into 
low fidelity mock-ups of the l1LoftB1 and "Central core" and a semi 
hi-fidelity 1/25th scale model of the "Interstitial Deckun. 

During the past months, NASA developed the ImCentral Beam1' and the 
"Quadrant Beam Modularug concepts, Their requirement was to define 
an architectural concept which satisfies the habitats, 
laboratories and logistic modules. In doing so, the primary 
object would be to define the common module which could be 
provided by the Work Package #1 team members. 

The "Quadrant Beam Modularn concept was investigated as part of 
Grumman*~ Internal Architecture Concept Study (IR&D). The 
enclosed material was developed using the expertise gained from 
Trade Study #11. This architectural arrangement has been entitled 
lfThe Four Corner Modular Truss Conceptn. 

DESIGN GOALS 

1.2.1 primary 

The primary goal of this study was to develop an architectural 
concept which satisfies the requirements for habitats, 
laboratories and logistic modules. The material contained herein 
has detailed the configuration of the architectural concept as 
applicable to habitats with various crew s izes and module 
lengths. 

Only preliminary sketches have been made to determine how this 
architecture is used to outfit the laboratories and logistics 
modules. The secondary support structure developed seems to be 
compatible to the installation requirements of the laboratories 
and logistics modules. Additional work needs to be accomplished 
either by Gmmman under the IR6D study or by Work Package #1 
outfitters. 



1.2.2 Secondary 

1.2.2.1 Definition of an Architectural Concept - "Four Corner 
Modular Truss lt 

The first goal in this exercise was to develop an architectural 
scheme that meets the primary goal of one system for all module 
outfitting. The "four Corner Modular TrussM concept is an attempt 
to achieve this goal. Drawings # 2 ,  3 & 4 establish the basic 
internal geometry for this system,. With this system, all 
internal furnishings in the habitats are interfaced with the WP 
#1 secondary structure provided. Except for clips, to tie down 
wire routing and ducting, the pressure shell is never used for 
mounting the facilities in the habitat. 

The utilities run, air circulation patterns and gross module 
packaging for ECLSS, power/thermal and safe haven.are defined as 
common units for all modules. 

1.2.2.2 Definition of Work Packaqe #1 Hardware 

In the interest of commonality, producibility and cost, a.logica1 
breakdown of work package responsibilities has to be established. 
One common completely assembled and checked out pressure vessel 
with a network of secondary support structure for mounting of 
internal furnishings in each Space Station module would be ideal. 
Drawings # .5 and 6 define the WP #1 pressure shell and the four 
corner upper and lower truss structure. The ECLSS, power/thermal 
and safe haven modules could be checked out a s  a bench assembly 
and shipped separately to the other work package outfitters for 
installation at their facility. In this fashion the delivery 
schedule of the module and separate sub-systems have more 
flexibility. 

I, 2.2.3 Definition of Ewiument tlCommonlt Modules 

All facilities, equipment, stowage articles will have to be 
delivered to space and eventually returned to earth via the 
logistics module. For this reason a common mounting system has to 
be established between all modules being serviced. Therefore the 
variation in "Wit x "DM x "L/HW dimensions of all equipment 
installed should be minimized and standardized. Since most / 

equipment used is rack mounted the "WW (width) dimension must be 
standardized. The system shown i n  this report selects 21.0g1 as 
the incremental distance between adjacent racks. (This dimension 
may have to be increased to 22.0 in future design layouts). 
This spacing should accept a module box width of 1 9 . 0 q n .  All 
module units shown in this study have been standardized to this 

dimension. The *ID" x "L/HW dimensions can be varied to suit 
the volume requirements of each facility. However, the variations 
in these two dimensions should be minimized so that rearrangement 
of facilities can be more easily accomplished. 



1.2.2.4 Definition of Comuartmentatiog 

The #IFour Corner Modular Trusst1 concept utilizes the interstitial 
deck as the divider between the upper t@activef@ compartments and 
the lower @fquietfl compartments. The deck is configured in 42.0" 
(2 x 21.0") incremental units, Below deck two (2) of these units 
define the length of a crew compartment (42.0" x 2 = 84.0"). One 
unit, (42.Ot@), defines the hole opening in the deck to get below 
to the vestibule area leading to the crew compartments. Above the 
deck each unit of 42.0" is equal t o  two (2) 21.0*@ rack width 
dimensions described in Section 1.2.2.3. 

The incremental arrangement has been used in this study to 
determine the various module lengths associated with variations 
in crew size and facilities. 

In the case of the laboratories and logistics modules a whole 
deck, partial deck or no deck could be utilized in the 
installation of internal facilities. 

Figures # 7, 8 and 9 demonstrate the interstitial deck 
arrangement installation and interfacing to WP # 1 secondary 
support structure. 

In keeping with the requirements of nCommonalityll and 
tlModularityl@, functional cross sections for the habitat at each 
type of work station need to be developed. If the cross sect ions 
are coordinated with the definitions in Sections 1.2.2.3, 1.2.2.4 
and 1.2.2.5, the it will be possible to meet the requirements in 
the Habs and Labs. 

Figures # 10 thru 19 show the cross sections for each type of 
work station or facility required in the habitat. With these 
cross sections established, commonality and modularity of 
equipment is achieved, All layouts of habitats shown in this 
report utilize these basic cross sections in determining the 
various arrangements shown. 

1.3.0 CREW S I Z E  VERSUS MODULE LENGTH 

One of the burning issues to date is what module length is 
required to house finite crew sizes. Previous to this study 
parametric studies using raw volume data was used. In this report 
actual layouts using the principals described were used. It is 
felt that this technique better defines the module length 
question. 

The drawing all represent a strawman design representing a 
starting baseline from which more detailed studies can be 
developed as additional information on each subsystem becomes 
available. 



Figures # 20 thru 92 show six (6) possible combinations of crew 
size and module lengths using the Habitat #1 " A c t i v e * '  and #2  
"Quietn concept for the IOC Space Station. 

Figures #92 t h r u  107 show one (1) possible arrangement of a 
combined #l and #2 Habitat f o r  the IOC Space Station.  

CREW SIZE VERSUS MODULE LENGTH SUMMARY 

Crew Cylinder Module Equip Vol (ft3) 
Confiq - Size IL ft) (L ft) Hab #1 Hab # 2  F i s .  # 

A 1  0 + 6-= 6 31.5 37.5 1309 14 4 1 21-37 
A2 4 + 4 = 8  3 1 . 5  37 .5  1272 1390 38-55 
A3 0 + 8 = 8 38.5 44.5 TBD .TBD 56-73 
A4 6 +. 4 = 10 38.5  44 .5  TBD TBD 74-91  
A5 0 + 8 = 8  42.0 48.0 TBD TBD 9 2 
A6 6 '+ 4 = 10 42.0 48.0 TBD TBD 92 
81 6 = 6 42.0 48.0 93-107 

Additional layouts need to be accomplished to evaluate: 

a. Hab/Lab combination. 
b. Addition of modules to achieve growth version of Space 

Station. 

1.4.0 FUTURE WORK 

To complete this study the following tasks should be 
accomplished: 

Provide layouts of Lab #1 using this concept. 
Provide layouts of Lab # 2  using this concept. 
Provide layouts of logistics module using this concept. 
Hab/Lab layouts. 
Update layouts using 168" internal dia (165" used). 
Define common module with all windows.shown. 
Expand study to show growth Space Station 
Show module arrangement on tower to determine 
visibility angles available to crew. 
Develop tool pass-out airlock in one of the habitats. 
Construct a 1/20th scale semi hi-fidelity model of this 
architectural cpncept. 
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WAURANT UEAM WOUULAR CONCEPT 

lhc crtrss scction drdwing shown, ref lucts l l ~ ~  latest drclli ~ C C ~ U M I  concept devised by NASA/JSC, for  
o u t f i t  t i r ly  Irdbl trl ts UIIJ ldburdtories. T l l i  5 sysle~~r p rov id t .~  elertents frow UP I1 (pressure slrr l l  , integrat ion 
structure 4 urodulc 5ysteu1 1 ine runs) thdt dre collusn to thc tbabltats il laboratories. The truss structure cdn 
dccept qclrrrir: vulwres, irpproxiuriitrly jdY x 81'' i r r  crGss section. This cross section con be pdssed thru the 
open hdtch ~s i r  url it .  Tlrc l ~ d t c h  opening shown scales 53.0" i n  d i a ~ w t e r  with a chord line 20.U" ~ I * W I  cuater 
l i n e .  Tlre conm~c~r scr-vice lines enter tire uudu\t! k l u u  tllc hatch cord l ine and are routed ilrside ttrt: truss 
structul-e to vdriour, 1oc;rticrtrs i r r  tlre naduld. 

. - 

Th;! gc'lrnric cruss sections shown can satisfy equipment volumes, but are below standards for housing 
trui~uns i n  crew quarters,  waste co l l rc t ion  ccurryartwrrts, personal hygiene compartolents, health uvdicdl , 

f b c i  1 i tics rlrld exercise area courpdrtllr?uLs. 

7 1 ~  LIP ul interface concept shown i s  an erccellur~t iaea which should be pursued. The truss structure can 
H be uwdil icu tu proviJc intr?rfaccr to  a l l  tlce work packages tlrirt satist'ies their  interndl architeeturd\ . 

1 requ i ~LWI ILS .  1 
4 

Tht! trrllowing pdges depict a ~uodif ic i t ion to  t h i s  concept tha t  cuuld sat isfy a l l  work package 
I-equi rer~wtb t s  . 



QUADRANT BEAM MODLLAR CONCEPT 



FWR CORNER MDULAR TRUSS - - SECT1014 

WDIFIEQ - CRUMMAN (GENE U. HARMS) 

The cross section drawisy shown, depicts a modified UP Yt truss structure that  can accept the cuyJuncnts 
l 'or habi tats,  Idboratorles and l o g i s t i c  oludules. The upper and lower t russ uw~~bers prouide corrmon Interface ' 

points f o r  a l l  work packages s i m i l l a r  t o  the NASA concept. llowever i n  t h i s  arrangement, the i r ~ t e r f s c c  points 
shcrrl~ provide a generic cross sect lon~which sd t i s f ies  the packaging requirer~wrrts f o r  the human form I n  crew 
quarters, u d ~ t e  co l l ec t i on  compartment, personal hyglene coa~partalent, health medical L exercise facflity 
conrpiirtnrnts. It a1 so provides a cross section which optimizes the gal ley/wardroom b work s ta t  ions. 

I n  addit ion i t  provides morc flexibility i n  sa t i s fy ing  the volume package requirements fur the 
laborator ies and l o g i s t i c  modulcs. 

T h i s  arrangement provides a larger hatch opening (was 50.0" d ia )  and greater surface area below the hatch 
chord l i n e  f o r  inter-atodule services (pouer, ECLSS, etc.), The cross I~stchr!d areas shown provides more area 

, tllarr the q~dd rdn t  bed111 concept fur rout ing the UP 11 service l ines. Thls eryanded area can also be used f o r  
rout ing :he UP 12 1 ine runs. 

W 

m The upper & lower t russ members are located a t  21.0'' Intervals i n  the cyllndrlcal portion of  the module. 
(This spacing can be increased t o  22.0"). This matrix i s  conkpatable w i th  a l l  habi ta t  functional packaging 
uni t s  and ldbordtory rdcks. 

The increased hatch opening allows a larger  cross section un i t  (40" x 40') t o  be passed thl'u. The 'D" 
ring type ooeninq has been replaced w i th  a 50" x 50" rectangular openirlq, I t  i s  f e l t  this shape provides a 
hatch sedl superior t o  that of the "DM r ing.  



FOUR CORNER MODULAR ', .!USS CONCEPT I 
MODIFIED - GRUMMANGENE W .  HARMS) 
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FOUR CORNER HOOULAA TRUSS CONCEPT 

ROUTING OF WP I1 UTILITIES 

The rectangular hatch opening prow ides a larger  surface area f o r  i ns ta l  l a t i o n  of the requl red 
inter-audule u t i l i t y  connectors. The u t l l f t y  l ine  runs enter thru  the cone end o f  the module and then nrake a 
r i g h t  angle bend t o  the area of the lower support t russ menbers. Tlra shaded area shown, represents the t o t a l  
cross sec t ion  o f  the alodule tha t  i s  designated f o r  rout ing the UP #l  u t i l i t y  l i nes  I n  each module. A p o r t i o ~ ~  
o f  t h i s  area can a lso be used by UP 82 o u t f i t t i n g  f o r  rout ing u t i l i t i e s  whlch are unique t o  t h e i r  module. The 
upper support t russ mellhers a lso contain a cross section area f o r  rout lng addi t ional  UP Y2 u t i l i t i e s  thru  the 
nmdule. U t i l i t i e s  t h a t  arc r-outed frorn the power tower t russ structure penetrate the nodule i n  the area 
marked "WP Y1 u t i l i t i e s Y .  These u t l l i t l e s  are located i n  the shaded area o f  the module lower truss structure 
and are rauted I n  t h i s  area, 

For this exercise 4.0" ducts are shown enter1119 the module a t  the cone end and are routed t o  the area 
below cact~ luwur support truss utea~ber. Thc 4.0' duct i s  routed hor l ron ta l l y  th ru  the en t i r e  lllodule t o  the 
opposl t e  end cane. 3.0" spur ducts are tapped o f f  the main 1 ine a t  designated areas (crew quarters, nledical 
f a c i l i t y ,  exetqcise area, etc.1 t o  supply f resh a i r  t o  tha t  f a c i l i t y .  The spur5 are routed down t o  the vo1umes 

H below the deck and up t o  the ce i l i r t y  area f o r  f resh a i r  supply t o  the large open areas above the deck. 
* 
b- The i ~ l t c r s t i t l a l  deck contains a plenum down ,the center l i n e  f o r  returning the c i rcu la ted a' ir  back t o  thc 

ECLSS units.  I n  the upper l i v i n g  area the outboard edge o f  the deck contains font rest ra in t / re turn a i r  
reg is ters  f o r  rout ing t h i s  a i r  back t o  the ECLSS. 

The 3.0" ducts running along the inner pressure she l l  c lear  a l l  hardware items i ns ta l l ed  i n  the module. 



.=OUR CORNER MODULAR - , .  !USS CONCEPT 



FWR CORNER MODULAR TRUSS CONCEPT 

UP Y 1 ECLSS/POWER/THERML l NSTALLAT ION 

The pdckaginy sluown represents modular un i t s  which can be removed and passed thru the rectangular hatch 
opening. The ECLSS i s  cu~ltai~red i n  three separate volumes I n  the upper quandrant o f  the shell. Each.unit i s  
independently lrwunted trorn machine f i t t i n g s  attachcd t o  thP UPYl t russ members. The un i t s  are 40" long ( Y  
d i rec t ion )  and t i ter r fore  are contained witlrln three rows o f  truss arehers (spaced euery 21.0" i n  the 
cyl i nd r l ca l  pa r t  o f  the module). The top u n l t  can be luwered down and out thru  the hatch w l  thout moving the 
side uni ts.  Each ECLSS u n i t  has a 40" x 40" cross section which w i l l  al low thcn~ to t o  passed thru the hatch 
opening w i th  a 2.0'' clearance a l l  around. The three ECLSS packages provide a t o t a l  o f  168.0 cu 'ft. volume a t  
olrt! erld o f  the nrodule. To achieve the NASA base1 lne o f  331 cu. ft., the three urllt slzes are duplicated on 
the other end o f  the nlodule. for the laboratories L loglsttc modules the volunwt requirements can be met with 
only one end "stuffed". The other end can be used f o r  addi t ional  ldb un i ts  ur i n  the case o f  the logistics 
rrodule , addi t iona 1 del i verable hardware. 

The volune i n  the lower quadrant i s  occupied by two mdu la r  un i t s  used t o  package power/thernlal hardware. 
They are  mounted w i th in  the lower support trusses and can be removed Independently f r o m  each other. The uni ts  
w i l l  pass thru the open hatch. The two u n i t s  t o t a l  80 cu. ft. o f  volurne. The sane voluua i s  a v a i l a b l e  f o r  
packaging the safe haven hardnare a t  the other end o f  the nodule. A clear 32" x 42" opening i s  provided 

C( 
I be tween t l~est !  two arodules, providing pdssages t o  the lower compartments. 

w 
CJ The hdtch can hinge upward, as shown, stowing below the upper ECLSS nndule. I n  the open pos i t ion i t  does 

not r e s t r i c t  passage o f  large modules thru the opening. 



FOUR CORNER MODULAR RUSS CONCEPT 



FOUR CORNER NODULAR TRUSS CONCEPT 

Thc three view drawing shows the con oncnts i ns ta l l ed  by HP I1 and the configuration o f  the module 0 del ivered t o  the other work packages f o r  stuf f ing".  I n  t h i s  concept the en t i r e  upper 6 lower truss members 
llrtwurk i s  ins tcrl l ed  every 21.0". T h i s  netnork o f  support menrhrrs HI 11 irccour~wdd t e  the equipnler~t 
i ns ta l la t ions  I n  the habi tats,  laborator i rs  lh l o g i s t i c  nodules. A t  the present t ime, the cy l i nd r i ca l  po r t ion  
o f  t t ~ r  nlodule i s  sized f o r  6 crew ulrc~bers, the minimum length for  t h i s  i s  378" (31.5'). (Subsequent studies 
f o r  larger crews 6 combined Hab #l /#2,  Hab/Lab arrangements show longer olodule lengths.) 

The ECLSS, thermal & power modules are i ns ta l l ed  'in one end o f  a l l  modules 'and is optional on the other 
end. A t  the present tinre, the un i t s  are required on both ends f o r  the habi tats and only on one end f o r  the 
labordtor ies and l og i s t i c s  nodules. 

The u t i l i t i e s  are routed thru the lower corner trusses and made avai lable for  other work package; 
interfaces a t  desired locations. 

Ttrr I d r y e  rectanguldr hatch can.l~inge upward as shown, and stow below t l ~ c  upper ECLSS nodule a t  e i t h e r  
end. The stowed pos i t ion o f  the hatch does not r e s t r i c t  passageway o f  equipment, bulk modules, o r  people th ru  
the open i 11y y row 1 ded. 



FOUR CORNER MODULAI. TRUSS CONCEPT 
THREE VIEW DRAWING OF WP#I COMPONENTS 

LOWER CORNER TRUSSES ---. STAIION 

( UPPER TRUSSES 
OMITTED FOR CLARITY) 

END DOME WITH 
HATCH AND 
INTERMODULE 
SERVICES 

SECTION 8-0 

2 1 , O " X I S  UNITS=378"(31.5'1 

'I., SECTION A - A  /- POWER/THERMAL (2 UNITS 1 
- i ONE END LOWER CORNER PWR/THERMAL- 

SAFE WAVEN(2 UNITS) TRUSSES ( R E F )  
i3'l'tlFR FNn 



The isometric drauiny shown depicts ihe  same UP I1 components as described i n  the previous chart. The 
ECLSS, power L thernul nwldular units are shown on both ends of  the cylinder. As stated before the 
lpboraturius h log i s t ic  nodules require only onc end with these units.  The volunw! vacated cdn be used t o  
a c c o m d a t c  addit ional  facilities f o r  the Idburiitory o r  stowage volume for  the log is t i cs  module. 

An ideal s i tua t ion  would be where the windows, radiators,  meteor pratect ion 6 insulat ion ins ta l l a t ions  
are ident ica l  fo r  a l l  ~nodules. Layouts o f  the habitet  are being developed t o  show that  a l l  habitats can have 
the sane external confiyuration. Laboratory layouts w i l l  have to be produced to see how close th is  goal can 
be achicvc.d. I t t  the case of the logistics ~lodule the windows could be o l n i t t ~ d  by replacisg the void.with a 
p la te  closure. 



I 3UR CORNER MODULAR TLJSS CONCEPT 
ISOMETRIC OF WP#I COMPONENTS 
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FOUR COIINER MODULAR TRUSS CONCEPT 

INTERSTITIAL DECK MODULAH ASSEIaIGLY 

The deck slruwn can be constructed as a canyllete assetnbly and instal led i n  thc ndule i f  uue end i s  open. 
This assumes the module i s  del ivered t o  WY12 w i t h  the cone end a t~d  thc TCLSS, power themal u n i t s  not 
i n s t a l  led. After the f l o o r  i s  i n s t a l l e d  the cone end and modular u n i t s  are ins ta l led .  This nlanufacturing 
cycle tends to complicate the WP#1/WPP2 flow. 

l'ot. t h i s  redson the i n t c r s t i t i i r l  deck has been reconfigured d s  a ~tudu lar  osstl~ibly. I t  can be ber~cll 
assenhled in 42* lenqths as showti on the drawing. Each cwpartnwnt k l o w  the deck i s  84' long (tun mu1 t i p l e s  
of 42") .  The f i r s t ,  third, f i f t h  and seventh modular deck u n i t s  can be i n s t a l  led i n  the module p ick ing up the 
work package 11'lawer t russ  assenlly structure.  Each o f  these ~ u d u l a r  deck u n i t s  w i l l  pass thru thc hatch 
opr :~ \ i~ \y  ~t eit l rkr  end of the module. After the urrtts have been secured i n  placc the lonqi tudinai  deck menhers 
(second, fourth 6 s i x t h  deck elet~w~hts can be ins ta l led .  In t h i s  fashion a complete deck w i t h  a l l  i t s  ntounting 

H 
yrov i s  i ~ n s  f o r  a:odular containers ar~d passage way between decks have been i n s t a l  led. The modular concept 

I 
I- 

n ~ k c s  i t  possible t o  Install the deck it1 other arrangerants than that  shown. I n  the case of the laboratcries 
w a p d r t i a l  deck can be ins td l l ed ,  or  completely omitted. 

The deck naodule w i t h  the ova l  nuchine structure i s  cu~rfiyured t o  allow passage of  crew mnlbers. It also 
i s  shi~l-ed to  provide passdye o f  crew a~nrbcrs. It also i s  shared t o  provide passiaye f o r  the returr~ a i r  f low 
from the con~parttcnts below the deck. It can a l s o  support (I pleated type o f  f o l d i r ~ g  door f o r  each o f  the t'our. 
crew quiirtur's abu t t i ng  on t h i s  volu~~te. 



FOUR CORNER MODULAd TRUSS CONCEPT 
I N T E R S T I T I A L  DECK MODULAR ASSEMBLY s rn 

I 
FLOOR INTERFACE TO WP#I 

, -1 

1 I 1 I I I 
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MODULAR DECK UNITS F I T  THRU HATCH AND CAN BE INSTALLED 
IN MODULE PICKING UP FOUR LOWER TRUSS SUPPORT MEMBERS 

[ 3 R U M A N  * *  LONGITUDINAL FLOOR MEMBERS INSTALLED I N  MODULE AFTER 
MODULAR DECK UNITS ARE SECURED - - 



As shown on tire previous drawing, the i n t e r s t i t i a l  service deck I s  designed as a modular structure. This 
drawing denlonstrates h o ~  each ~rlodule deck u n i t  i s  inserted t l l ru  the hatch opening w l th  s u b s t a n t i a l  clrarir~lce. 
Uhen i t  i s  itrsirli! the l~rodule, the u n i t  i s  ro ta ted 90' and lowered i n t o  the work package t l  lower t russ support 
structure and secured a t  four in ter face points. 

Ttbe a i r  re tu rn  rey is ters / foot  r es t r a i n t  machine par ts  can be installed on top of  the deck a t  those 
s t a t i o ~ t s  having work s t a t i o r ~ s  which p l a c e  the crew person a t  t h i s  por i  t i o n  (see subsequent drawir~ys). 

The - b o t t u ~ i ~  o l  the deck i s  constructed t u  accept 4 rows o f  standardized 19' black boxes i t s  en t i r e  l ength .  



FOUR CORNER MODULAR ,'RUSS CONCEPT 
I N T E R S T I T I A L  DECK INSERTION 
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C( 
I 
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N 
N 

15.0" T O P .  - A I R  RETURN 
OF FLOOR 
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-- A I R  RETURN PLENUM 
FOR LOWER 
COMPARTMENTS 



ItiTErtST I T  I A L  UECK/TANKACE INSTALL 

This drawing shows how the ent i re  i n t e r s t i t i a l  deck Interfaces with t h ~  work package I1 lower support 
t r u s s  structure, The deck l~rodules at tach t o  the UP Y 1  structure a t  16 poitrts alung i t s  en t i r e  length, llre 
deck nestles between the ECLSS 6 power t l~ermal ins ta l la t ions.  

The 84' dinrnsicrr~ defines the open volunle below the deck used f o r  e i the r  crew quarters, heal th 
maintenance. heal th cxetqcise, o r  control  s t a t  iori cun~partments. The 84" dinlension above the deck represents 
four ( 4 )  l i nea r  nmdule lengths of 21". Any cor~~bination o f  nadular f a c i l f t i e s  can be acconnlodated to s u i t  the 
nrany arrangerents o f  I ~ a b i  t a t s  u r  laboratories. 

Ttle 42" diniension which contains the oval hole i n  the deck structure provides passageway to  the lower 
cul~lpartulents. The central  area below the deck 1s  the vestibule. F~UIH t h i s  point  the crew can e r~ te r  i l l to  four 
of the crew quarters. I n  addi t lon,  access can be obtained t o  the four tanks that service the waste co l lec t ion  
dnd shower systems. The f eca l / t o l l e t  paper co l lec t lon  tank shown i s  10.9 cu. ft., .when f u l l  i t  can be renaved 
ar~d placed i n  the l og i s t i c s  module. A new tank i s  ins ta l led,  thus r n l n i m i r i ~ ~ g  maintenance. The adjacent tank, 
dlso 10.9 cu. f t ,  can Iiousc 00 gallons o f  ur ine which can he rcprocussed i n t o  useable water. On the other 
side uf the vcst lbule are two add1 t iona l  tanks. One provides clean water f o r  the, shower and hand wash (St can 
also service the gal ley),  the other co l lec ts  the soapy water fronl the shower. 
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I N T E R S T I T I A L  DECKITANKAGE INSTALL a 

WP # 1 LOWER------ 
TRUSS STRUCTURE \ WP # I  INTERFACE 

POINTStl6) 7 
SPACE ' 
51hl t01  

r VESTIBULE AREA 

I 

I I 1 
I 

I 1 
I 4 345L-a- 4 e - 4  I 84"  - -84"- dt 4-w-- 84" - 

I I -?- 4 2  " - t,- 36 ''-rn 

I I 
1 

' (7 'CMPTBELOW) I (7'CMPTBELOW) 
I 

I (7 'CMPT BELOW) , 
I 

I I Kar&S, I--*-- 294"(24.5') INTERSTITIAL DECK- ECLSS , 1 PwR b I 
HAVEN A- FECAL/TOILET PAPER COLLECTION TANK(BEL0W DECK) 

0-  URINE COLtECTTON/REPROCESSING TANK(BEL0W DECK) 
C -  SHOWER SUPPLY WATER TANK(BEL0W DECK) 
D- SHOWER C O L t E C T I O N / R E P ~ E S S I N G  TANK(0ELOW DECK)  



INSTALLATION OF EQUIPMENT RACKS 

The nuchine par t  rdck shown i s  configured t o  m u n t  19.0" wide modular units. These nndules can be galley 
un i ts ,  e lec t ron ic  boxes (OMS. CIT, e tc) ,  spdre parts, o r  ~niscellaaeous stowage items. The heavy l i n e  
represents the three ulounting surfaces o f  a l l  un i ts  munted on the rack. 

The n ~ c h i n e  rack nlounts t o  the HP #2 f i t t i n g  on the deck and the ClPCl t russ structure overhead. These 
racks arc mounted every 21.0" where t h i s  type an i ns ta l l a t i on  1s required. 

The ver t i ca l  inboard par t  o f  each rack i s  shaped as a handgrip and provides a convenient handhold f o r  the 
operator fircing t h i s  equip~nent, The bottom mounting f i t t i n g  on the deck servcs as the re turn a i r  ou t l e t  and 
'also as a foot  rest ra in t .  

Two racks w i th  I t s  cqu ipn~n t  can be renaved as a u n i t  to yn ln  access' t o  the skin. (The top rwdule nay 
have t o  be rentoved f i r s t ) .  

Thcsr racks can also be used i n  the laboratory and l og i s t i c s  modules. I f  reqrrired,ionger rack 
confiyurdtions cdrl be installed In  the laborator les L l o g i s t i c  modules (picking up the saltle interfaces) t o  
provide nure f ron ta l  area f o r  i ns ta l l ed  equipment. 
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WP # I  INTERFACE 

EOUTPMENT 
SUPPORT RACKS 
INSTALLED EVERY 

I N T O  EQUIP 

SURFACE FOR 

MODULAR UNITS 

INTERFACE 

ELECTRONIC, 
SPARES & 
MISCL EQUIP 



INSTALLAT ION UF WCS 6 PERSONAL HY G l ENE COMPARTMENTS 

The waste co l  l e c t i o r ~  co~npartnrent L personal hygier~e cw~lpartmcnts are Ident ica l  i n  shape and s i z c  aud are 
located op us i t e  eacll other. The coa~pa r t n rn t  w a l l s  are constructed w i th  1.0" th ick  l~oneyco~rlb panels ( o r  
equivalent ! . The inboard wal ls a re  i r ~ s t a l l e d  as three 21.0" wide f l oo r  t o  ce i l i ng  panels picking up the UP c l  
t russ structure a t  the top and the WY 42 deck f i t t i n g s  a t  the bottom, The fore and a f t  co~~~partment wal ls car1 
be i ns ta l l ed  as s ingle  panels picking up top and bottom interfaces. The i n t e r i o r s  of both compartments can be 
nude t o t a l l y  accessible by removing tlre inboard sect lonal l red wall panels .  Tllc f l o o r  t o  c e i l i r ~ g  height ot' 
each compartment I s  74.0". The central  a i s l e  width between the compartments i s  64.0". 



FOUR CORNER MODULAR .RUSS CONCEPT 



LNSTALLATION OF LONER COMPARTMENT RACKS - 
The lower volurlle has beer1 s ized  t o  contain the following: 

twu s ide  by side crew quarter cornpartn~nts 
b 1 one single compartmnt housing the heal th  mdical facility 
c )  one single cor~ipartrnent houslng the heal th exe rc i  st! Faci 1 i ty 
d) one single conlpartmnt housing a c o m n d  L control  work s ta t ion  

The i l r te rs t i t i a l  deck provides a f loor  to  ceiling w a l l  I n  each a f  the above nawd cwapartments, I t  
presents the occupant w i th  a d e ~ ~ s e l y  arranged instal lat iurl  o f  nlcrdular containers. All un i ts  are 19.0" wide 
and a r e  desiyr~eq to f i t  i n t o  the cav i t i es  o f  the deck I n  any arrangement desired. 

I 
I n  addi t ion to the deck stowage. side racks are i ns ta l  led frat f l o o r  t o  c e l l  ins i n  each compartment. 

These racks contain the same mounting provisions, f o r  19.0" modular boxes as a r e  i n  the deck. The side racks 
p i ck  up the U P  # 1  i n t e r f a c e  on the cyl inder and the UP X2 interfaces on the deck. 
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INSTALLATION OF LOWER COMPT RACKS 



1NSTALI.ATlON OF WOItK STATION5 & DISPLAV PAN= 

Outboard facing work stat ions are provided i n  t h i s  arrd~ryeau?nt. T ~ P  work stat ions shown are con f i g red  
t o  acconrrloddte the zero "g* body form w i th  the foo t  perch i n  the re turn a i r  ~.egister.  Each work s ta t ion  
consists o f  a 21.0" modular stowage u n i t  nnunted t o  the top surface o f  the l o w ~ r  truss structure. The width 
r c q u i r c ~ ~ r n t  o f  each work s ta t ion  deten~rlnes the quant i ty o f  modular stowage u~b i t s  i n s t a l l e d ,  The cork bench 
table top control  panel i s  i n s ta l l ed  on top o f  the stowage uni ts.  This work surface can be e l the r  21.0" wlde 
mudulus o r  f u l l  l e n g t h  uni ts.  A s t ructura l  trough, containing the ind i rec t  l i y l ~ t i n g  f o r  the work s ta t ion,  i s  
n~ountrd below the upper t r u s s  structure. 'Ilris asse~llbly not ur~ly  provldes l i g h t  but a l s o  serves i t5 tltc uyycr 
cuur~t iug surface f o r  the ve r t i ca l  type display panels. The lower part  o f  the pat~el f ~ s t e n s  t o  the table top 
work surface. The panel shown i s  19.0" wide x 10.0" deep x 20.0" high, A t  those locations where a ve r t i ca l  
pdnel i s  not installed,  a nechined frame w i th  glass i s  ins ta l lcd.  The f l a t  glass i s  ideally located for 
external -viewing, 
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INSTALL OF WORK STAS & DISPLAY PANELS 

WINDOW INSTALLED 
IN MACHINE FRAME 

PANEL 80' FROM VEH1'. 

(19WXIOOX20H1 

UNITS P I C K  

WP#I I/F Z=-15.5 
- - 

FOOT RESTRAINT 
b RETURN A I R  
REGISTER 

STOWAGE VOLUME 
BELOW EACH UNIT 



I#STALLATION OF TABLE & COUNTER TOP GALLEY 

It s l~uu ld  be noted that  the outbwrd faclng counter tap work surf aces ill t l~c g a l  ley/wardrooa arca are  the 
identical  shape, L size as the work stlrtiuns shown on the previous drawi t~g .  The mdu la r  stowage u n i t  below 
the counter top i s  i den t i ca l  t o  the work s ta t ion  un i t s  i n  shape L nlouatiny. Ttre counter top providcs a large 
surfacc f o r  food preparation 6 cleanup. The top surface hinges up t o  y a i u  access to  the miscellaneous items 
stowed therein. The iderrtical window slze, shape & viewing angles are provided as shown a t  the wor-k stat ions.  

Thc din ing table i s  mounted t o  the interstitial deck and I s  configured t o  s e a t  six p rsons  a t  one tinle, 
(On certa in  layouts the table has bretr configured t o  seat e igh t  persons). 

An oytiorral overhead canteen i s  shwun located above t h e  table. It i s  supported wi th  structure attached 
t o  the UP Y1 upper truss structure. 

I n  t h i s  iil'rilnyerwnt the crew can ro ta te  180" ftnom the dinlng t ab le  t o  gain access t o  the food 
prey;rration/clean up areas. 

The windows shown can be i ns ta l l ed  cvery i(1.0" t o  provide a c lus te r  o f  wirldcrrrs f o r  group viewjng. 



FOUR CORNER MODULAR .RUSS CONCEPT 



INSTALLATIUN OF HACK MOUNTED GALLEY UNITS 

The f l o u r  t o  ce i l i r i y  rb;lck i s  configured t o  mount 19.0" wide nrodular- uni ts.  The mounting surfdccs arc 
div ided i l l t o  three planes t o  provide optir11u111 v is ion t o  the user and also  ti^ nwxiniize the volume o f  the modules 
being i ns ta l  led. The lower por t ion o f  the. rack w i l l  accept volurws up l o  40.0" deep x 32.0" long. Uni ts  such. 
as re f r igerators ,  freezers, compactors, clothes washer 6 d r i e r  are prime candidates f o r  t h i s  large module 
package. The central  por t ion o f  the rack can accept many combinations o f  nudules up t o  28.0'1 with various 
depths. This area i s  ideal f o r  frequently used i t e m  such as ovens, handwasher, u t i l i t i e s ,  ambient food, etc.  
The upper por t ion  o f  tlre rack can accoamdate modules up to  14.0" deep x 10.0" long. 

l r i  a l l  cases shown, a 3.0" clearance to the skin behind each muntcd uni t  i s  provided, 

The sane racks are used t o  mount e lect ron ic  equipalent (OMS, Corn 6 Tracking), spares, 8 Miscellaneous 
stowage: 

The err t i re rack w i th  i t s  coniporrents can be removed, i f  necessary, to  access to  the skin. 

The conf igurat ion shown provides 48.54 cu. ft. of modular s twage/ lns ta l la t ion  per every 21.0" o f  ~~rodule 
length where t h i s  cross section i s  i n  e f fec t .  
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INSTALL OF RACK MOUNTED GALLEY UNITS 

srmm 
RACK INSTALLED BETWEEN 
WP#I & WP#2 INTERFACES 
( IDENTICAL RACK G A L L E Y  UNITS 
USED FOR MOUNTED ON RACKS 
ELECTRONIC 
EOUIPMENTI RACKS WILL ACCEPT: 

A - 1 9 W X 1 4 D X I O . O L  
( 1  -54 CU.FT. 

B-19WX24DX13.6L 
( 3 . 5 9  CU.FT. 1 

C-19WX32DX14.4L 
(5 .07  CU.FT.1 

0 - 1 9 W X d O D X 3 2 . O L  
( 14 .07  CU.FT.1 

TOTAL VOLUME PER 
21"OF H A B I T A T  
MODULE LENGTH= 
48.54 CU.FT. 



HEALTll PotOlCAL FAC I1 I ' F Y  INSTALLAT lOfJ 

I n  t h i s  conf igurat ion the heal th nledical f a c i l i t y  i s  located below the l n t c r s t l t i a l  deck. The 
compdrtrlunt i s  21.0" n 4 un i t s  long thus providing a f luor  t o  c e i l i n g  t ~ e i g l ~ t  ot' 84.0' ( 7 . 0 ' ) ~  The 
i n t e r s t i t u d l  deck arid the s ide racks provide 70.0 cu. ft. o f  stowage for 19.0" wide nvldular un i ts .  

A 20.0" wide examining tab le  i s  mounted uff t l ~ e  deck structure. The 32.0 square feet  o f  open f loo r  area 
provides suf t ' i c ien t  roont f o r  two attendants working on a pat ient .  

A s ingle entrance i s  provided thru a 24.0' x 32.0' opening i n  the ce i l l r l g  of t h i s  cornpartnrent. The 
single r11t1-y i s o l a t ~ s  t h i s  compartment from the normal t r a f f i c  f low thus p rov id i~ lg  a qu ie t  area f o r  the 
patient. 

As shown on e d r l i e r  drawings, t h i s  compartnlcnt has, i t s  own a l r  c i r cu la t ion  system. 

Windows identical t o  the ones i n  the galley, can be located i n  this  compartnent t o  provide recreational 
v iewing f o r  occupdnts o f  t h i s  room. 
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HEALTH MEDICAL FACILITY INSTALL 

srrr laj 

MODULAR' UNITS 
INSTALLED IN 
HEALTH MEDICAL 
F A C I L I T Y  

19WX14DX19L(24) 
2.92 CU.FT EACH 

TOTAL VOLUME 
=70.0 CF FT 

HEALTH M E W  

- 20" WIDE 

216.0 CU.FT. 
AOJUSTABLE 

FREE VOLUME 
EXAMINING 

@ 



HEALTH EXERCISE FAC I1 I TY INSTALLATION 

The co~~ipart~nent shown i s  i den t i ca l  i n  shape 6 volume as the heal th medical f a c i l i t y .  I t  ptovtdes the 
iden t i ca l  modular stowage .volunle and i ns ta l l a t i on  techniques as i n  the HHF. This compartment, becasue o f  i t s  
high  a c t i v i t y ,  has two entry ways. Orle i s  i n  the f l o o r  which leads t o  the end cone area and the other i s  i n  
the ce i l i ng  uhich leads t o  the vest ibule area (described l a t e r  on), The f l o o r  w l th  i t s  cutout f o r  the entry 
way i s  l a r g e  u~ough t o  rlount' two exercise devices ( t readmi l l  6 ergometer shown here). 

Windows can be i ns ta l l ed  i n  the shell t o  provide recreational viewing. 

The 70.0" cu. ft. o f  stowage i n  this compartment i s  probably more than raquired. A f t e r  the required 
un i t s  a re  i l l s ta l l ed  (TV, Radio, PC computer, books, games, telephone, etc) .  The remaining volume can be used 
t o  supple~~tea t the m i  scel 1 aneous stowage volume requl rements. 
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MODULAR UNITS 
INSTALLED IN 
HEALTH MEDICAL 
F A C I L I T Y  

19WX14DXL9L(24) 
2.92 CU.FT EACH 

TOTAL VOLUME 
=70.0 CF FT 

H 
I 
IP 
0 

OPEN FLOOR AREA 
216.0 CU.FT. 
FREE VOLUME 

- _ _ _ -  CMPT ENTRY THRU 
OPENING IN 
FLOOR BLKHD 

L 



INSTALLAT ION O_F_ EQU IYMENT I ti GRIN QIIARTERS 

The total volunle and stowage provisions I n  t h i s  area are  i de r~ t l ca l  to  that  shown fn  the HMF and exercise 
area. Howcvor, i r ~  t h i s  case a p a r t i t i o n  div id i r lg t h i s  volunle i n  half  i s  ins ta l led.  The volume provides two 
slde by side crew quarters f a c i l i t i e s ,  Each compartaent i s  provided with 35.0 cu. ft, o f  modular stowdye i n  
the deck and s ide rack.  The f ree  open volume o f  each quarter i s  108. cu. ft. 

Each cori~partment has i t s  own entry way and window, a i r  c i r cu la t ion  and l i gh t i ng  system. 

The 14.0" th i ck  i n t e r s t i t i a l  deck w i th  a l l  the mass o f  the modular stowage un i t s  should provide a high 
degree o f  noise suppression fronl the upper actlvi ty area. koo i~~  has  been provided between the deck f loo r  
panels arid the back o f  the moduldr stowage un i t s  t n  add sound dampening i n s u l a t i o ~ l  i f  required. 
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INSTALL OF EQUIPT I N  CREW QUARTERS 

SIAlKQ1 

MODULAR UNITS 
INSTALLED IN 
EACH CREW OTR 

GRUMMAN 

7 

19WXLbDX19L(8) 
2.92 CU.FT EACH 
19WX140X19L(4) 
2.92 CU.FT EACH 

TOTAL VOLUME 
=35.0 CF FT 

CREW AT PC 

,-IDENTICAL WINDOW 
AS IN WARDROOM, 
POSITIONED FOR 
EARTH V I E W  

REMOVE ABLE-. CREW I N  SLEEP 
PART I T I O N  



UASTE COLLECTION 6 PERSONAL HYGIENE INSTALLATION 

These campartments have been sized f o r  one occupant a t  a titpe. The waste co l lec t ion  conpartant  consists 
o f  3 rows o f  19.0" wide nodular uni ts.  The f i r s t  row contains 2 stowage contalners and handwash un i t .  The 
second row t s  thc ur ine/fecal  assembly unit-and tile t h i r d  row contains 3 more modular stowage units, A l l  3 
raws o f  un i t s  are fastcried t o  the WP d l  lower truss structure. Belaw the waste co l lec t ion  coalpartment, two 
10.9 cu. f t  tanks are located. One i s  used t o  co l l ec t  the feces 6 t o i l e t  paper deposited i n  the fecal  
assenbly. The other tank i s  used t o  c o l l e c t  the ur ine deposited i n  the ur ine col lector.  Both these tanks are 
accessible from the vest ibule area below the i n t e r s t i t i a l  deck. The feca l  tank can be replaced w i th  a f resh 
tank when f u l l .  The urine i n  the other tank can be reprocessed f o r  other uses on the Space Station. 

The personal hygiene conrpartmnt has one row o f  unf t s  consfs t i n g  o f  2 stuwage conta hers and one handwdsh 
un i t .  The renlaining volume I n  the compartment houses a 32.0" 1.0. r 74.0" high donled shower assembly, Two.  
10.9 cu. f t  tdnk5 dre located below t h i s  compartment. One tank supplies the fresh w a t e r  for  the shower and 
the threc handwashers I n  the habi ta t ,  the other tank co l lec ts  the soapy water from these devices. These tanks 
also accessible from the vestibule area below the deck. 
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WASTE COLLECT & PERS HYGIENE INSTALL 

SJATIW 

*HANDWASH(I) 
+19WX140X19L(  I )  
+19WXL40X19L(4)  

20"WX40" 
HIGH DOOR 

URINE/FECAL 
HANOWASHER 
I9WX 14DX I9L 
2.92 CU.FT. 

C1 
I 

IP 
IP STOW UNITS12) 

19WX19DX14L 
5 .84  CU.FT. 

10.9 CU.FT. 

(80 GALS 1 

#B-URINE 
COLLECTION/ 

#C-FRESH WATER 

REPROCESSING 
SERVICED FROM 

#A-FECAL/TOILET 
PAPER coI,LEc'r ION 
(MODULE REPIIRNED 
7'0 E A R T H )  



CRECl S I Z E  VERSUS MODULE LENGTH 

Arrangeaant A1 (0 x 6 ) ,  shown on the l e f t ,  represents the minimun~ length tradule required t o  house a crew 
o f  s i x  i n  two amdules, Habitat # l  represents the "active' l~lodule and Habitat 12 depicts the "quiet' module 
where a l l  srx crew persons sleep. The module cyl inder length 1s predicated on 18 incre l~enta l  lengths o f  21.0" 
(378"). It can be seen that  t h i s  arrangen~nt produces v o l u r ~ s  a t  e i the r  end o f  the cy l lnder  f o r  the I C L S S ,  
safe Itarea, dnd p o w e r / t h e n ~ ~ l  ~ilodular un i t .  ' In  between, 3 seven foot long con~partnrents and a 42" vestibule 
are pravidcd below the deck. The functions o f  each compartnrent i s  noted on the drawing. 

Above the deck 14 i nc r c t~ rn ta l  lengths of 21.0" are provided f o r  the crew funct ional  hardware & u t i l i t i e s  
required for a h a b i t a t .  The l e t te rs  below the plan view (A-6) represent the ct-uss sections o f  t h i s  
arrangement a t  each incremental lengtlr. These cross sectluns are shown i n  s inp l ied  fashion on the next four 
( 4 )  pages of drawings.  Tlre increnlental scheme shown lends I t s c l f  t o  re-arrangrtments & updating. 

Four ( 4 )  windows are shown i n  sections M-H 8 N-N i n  the gal ley/nardroot~r area. S i m i l a r  windows are 
dupl icated  i n  sgctions 1-1 B 2-2 i n  Hab i ta t  #2. 

T t r i  s irl+t.;lrtgcnlent provides a generous centrdl  a i s l e  and a clear path betwell connecting modules. 
CI 

t 
IP Other arrir,yenlt.ldts o f  lrabi t a t s  are shown on subsequent drawings. 
m 
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CREW SIZE VERSUS MODULE LENGTH @ m 

I ARRANGEMENT A l  - 0 X 6 CREW SIZE = 6 1 
I LAYOUT 7516-B3A-1 10 HABITAT MODULE # I  I LAYOUT 7518-B3A-210 HABITAT MODULE #2 I 
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C O N F I G  A I ( 0 - 6 )  HAB#I CROSS SECTIONS 

CROSS SECTIONS SHOWING LOWER 
s W u I  @ 

C f A T t r n  

LEVEL CONGIGURATION 

SECT A - A  SECT B-6 SECT' C-C 

SECT D-D SECT E-E 

DRAWING 7518-B3A-I10 

SECT F-F 



FOlJR CORNER MODULAk TRUSS CONCEPT 
CONI'IG A I ( 0 - 6 )  HAB#I CROSS SECTIONS 

CROSS SECTIONS SHOWING UPPER 6rAr1m 

LEVEL CONGIGURATION 

SECT H-H SECT T-I SECT J-J SECT K-K SECT L-L 

SECT H-M SECT N-N SECT 0-0 SECT P-P SECT 0-0 

SECT S-S SECT T - T  SECT U-U 

I, DRAWING 75&-B3A- 1 10 
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CONFIG A ;  ( 0 - 6 )  HAB#2 CROSS SECTIONS 

srrr1Oc 

CROSS SECTIONS SHOWING LOWER 
LEVEL CONGIGURATION 

SECT A - A  SECT G-G 

SECT F-F 

DRAWING 7516-83A-210 

SECT 0-0 



FOUR CORNER MODULAt. TRUSS CONCEPT 
CONFIG A I ( 0 - 6 )  HAB#2 CROSS SECTIONS 

CROSS SECTIONS SHOWING UPPER 
LEVEL CONGIGURATION sr*cIpI 

SECT V - V  SECT W - W  SECT X - X  SECT Y - Y  SECT 2-2 

SECT I - I SECT 2-2 SECT 3-3  SECT P-P SECT 0-Q 

SECT R-f i  SECT 4 - 4  SECT 5-5 SECT 6-6 
s R U M M A N  

DRAWING 7510-83A-210 



HA% I TAT FACIL 1 TY /EQUI PMENT VOLUME DATA L l ST 

Thc following twelve (12)  pages 1 i s t  the quanti ty,  sizes L volum~s nf  a l l  f a c i l i t i e s ,  equiprlttnt & stuu~gt? 
containers located i n  confiquratiun A l ,  The f a c i l i t i e s  have been grouped in to  nine (9)  basic areas, they isle: 

1 -. Gd 1 1 ey/Wa rdrooa 
;: - Crew q u a r t e r s  . 

3 - tlualth Maintenance F a c i l i t y  
4 - Health Exercise Facility 
5 - Personal Hygiene F a c i l i t y  
6 - Waste Collection F a c i l i t y  
7 - Wol-k Stdtions 
t! - Equipment 
Y - Misce l  ldneous Stowage 

The colulla labeled "sect  'I tru depicts which sectian letter(s)  on the praeceeding f i v e  ( 5 )  drawings show 
' 

where each ~ j iece o f  hardware i s  located. I t  s l~ould be noted that  a l l  stowdge/equipment hardware has a 19.0" W 
rn dinension, denoting thdt  tlruy are rack munted units.  The variatiorr i n  U (depth) and L/H (Lengtlr/lieight) 
I 
UI dinlcnsions have been minimized f o r  the sake of  conhmnality. l n  t h i s  fashion the logistics module mounting 
P pattern cdn be o p t i ~ ~ l i z e d  fur bringing up t h i s  equipment. 



HABITAT FACILITY/EOUIP"-NT VOLUME DATA L IST 

CONFIGURATION: A l  (0-6) HAB # I  UI #2 -3I.5'CYLINDER SHEET NO. 'C / 
LAYOUT NO.  7518-83A-110 &-210 DESIGN ENGR: GENE W .  HARMS DATE ; 

---- 

-SLEEP BAG 20.0 2 .0  73.0 CAN BE R~WSIT~IYQD m STOWEO 

- B U L E f I N  BOARD NOT H U N  A T  THIS TIWE . 
u 
I 

~n - W I m w  1 WINDOW IN EACH CREW WARTIER 
N +  

II_---- 

w 

* 
REHARKS 

H A 8  Y SECT WIT DIMENSION(*I 
FACILITY/EQUIPMENT I 0 - 1  L/H I 

2 -CREW QUARTERS 

14-0 

14.0 

14.0 

. E C K  W I T S  

-CREW STOW , W I T S  

-TV/PC COMP 

-DlZsK (FOLDING I 

-MISC VOLS 

-STR/MISC 

WIT 
VOC 

t r . F T l  

19.0 

19.0 

-FREE VOLUME 

, 

19.0 

19.0 

19.0 

I 

OTY 

.SIDE W I T S  

-CREW STOW UNITS 

2.92 

L 

TOTAL 
VOL 

2.92 
2.92 

2.92 19.0 

108.00 

7 

1 

4 

24U K36L ENTRANtEWAY INTO EACH OTR 

20.44 

2.92 

--------- 
1 1 .68 

VOL PER CREU OTR-SEE SECT G-G.PG 23 

UNITS RETURNED TO EARTH WITH CREW 

SINGLE WIT-KEY BOm NOT SHOW 

NOT SHOWN AT THIS TIME 

STACKED FAOM FCoaR TO CEI&IMG 



HABITAT FACILITY/EOUIPuENT VOLUME DATA L IST 
CONFIGURATION: AL (0-61 HAB # I  & #2 -31.fi4CYLINDER SHEET NQ. L A  
LAYOUT NO. 7f i lB-B3A-110 &-210 DESIGN ENGR: GENE . W .  HARMS DATE t 

=DECK UNITS 9 .  14.0 19.0 2.92 16 46.72 HmUM WITS-FtwR TO CE IL I f f i  ------ 
-NED MOD UNITS 

=SIDE UNITS ---------- 
- E D  M013 W I T S  19.0 14.0 19.0 2.92 8 23.36 =AR WITS-FLOOR TO CEILING 

-- 

.MISC ITEMS ------- -- 
-EXAM TABLE I 20.0 I INCLUOED IN FEE VOCUHE TOTAL 

TOTAL 
VOL 

C F T I  

I 
FACILITY/EWIPM~NT 

-FREE VOLUME 

-TOTAL VOI, 

# 

REMARKS 

SEE PC 20 I SECT 8 -B  0 4  PG 21 . 
OTY 

3-MALTH MAINT FACILX 

H A 6  Y 

1.2 

2 16.00 

286.08 

- 

SECT 
LTR 

WIT 
VOL 
C F T l  

W I T  OIMENSIONIn) 

32W X 42L ENTRANCEYAY INTO C W T  

0 L/H 



H A B I T A T  FACILITY/EQUIP"CNT VOLUME DATA L I S T  

CONFIGURATION: A l  (0-6) HA0 # I  & #2 -3I.5'CYLTNOER SHEET NQ. r 3  
LAYOUT NO. 7518-BJA- I10 84-210 DESIGN ENGR: GENE W .  HARMS DATE : 

a E C K  UNITS 

-MOD STOW UNITS 

.SIDE UNITS 

-MOO STOW W I T S  

.MISC ITEMS 
I 

I -ERGOMETER 

-TREADMILL 

FACILITY/EOUIPKNT 

-SPEAKERS 

-BOOK UNITS  

- - - - -- - 

24 .00 SHOWN AS FIXED E W I P  I N  FREE V D L W  

40.00 W W  AS FIXED EOUIP 1N FREE V(SLunE 

,4-HEALTH EXER FACIL X - E SEE PG 20 b SECT E-E W PC 21 

oly 

19.0 

19.0) 14.0 

19.01 14.0 

- -- - - 

1 I 216.00 ITYO ENTRANCEWAYS INTO THIS C W T  

TOTAL 
VOL 
r FT1 

HAB I 

14.0 

@FACILITY VOC SUM 

-MODULAR UNITS 

-MI% Vo lS  

-EQUIPMENT 
-STR/HISC 

REMARKS 
SECT 
LTR , 12 

19.0 

1 1  

?AT 
lr C T I  

WIT DIHENSION(nI 

2.92 

I 

D L/H 

( 6 )  (17.521 

LISTED ON PC 35 AS HIS& STouAcE 

FIXED UNITS PART OC FWE VDLCWE 

14) 

10 

(40.88 1 
29.20 

( 64 .00  1 





HABITAT FACILITY/EQUIP''ENT VOLUME DATA L I S T  

CONFIGURATION: A l  (0-61 HA0 # I  b #2 -31,5'CYLINDER SHEET NO. ~1 i 
LAYOUT NO. 7516-03A-I10 &-210 DESIGN ENGR: GENE W .  HARMS DATE : - 
FACILITY/EWIPKNT 

6-WASTE CULL F A C  
mMODULAR UNlTS 

-GENERAL STOW 

-HANO WASH 

-GENERAL STOW 

OTY 

2 
1 

2 

HAB Y 

u 

Cn 
01 

-URINE COLL MOD 0 10.9 1 

R 

0 

D 

SECT 
LTR 

P-a 

P 

P 

R 
--7- 

X 

-GENERAL STOW 

*HISGELLANEWS 

-WINE/FECAL COL 

-FECAL C&L kUXI 

TOTAL 
V a  

5.84 
2.92 

5.84 

12 

X 

I 

REHARKS 

SEE PG 20 S€CT R-R.S-S.1-1.W PG 22 

VALUES ARE PER WC F A C I L I T Y  

UNIT 
V o l  
r: F T I  

2.92 
2.92 

2.92 - 

19.0 

19.0 

U N I T  DIMENSIONInl 

19.0 

19.0 

19.0 

2.92 1 9 . 0 m  

---- 
34.0 

12.6 

10.9 -- 
---- 
---- 

0 

19.0 
14.0 

19.0 

L/H 

14.0 

19.0 

14.0 

1 

I 

12.6 

10.9 

-0 FOR ZERO G OCCUPANTS 

REMOVARLE UNIT-REWW TO EARTH 



HABITAT FACILITY/EOUIPMENT VOLUME D A T A  LIST 
CONFIL~?ATION:  A l  10-6) HAS # I  & $2 -31.5'CYLTNDER SHEET NO. L-C? 

LAYOUT NO. 7516-03A-I10 &-210 DESIGN ENGR: GENE W .  HARMS DATE : 

7-WWK STATIONS 
43% CONTROL STA SEE PC 20 b; SECT C-C ON PG I I  

10.0 20.0 2.2 2 4.40 rYJE VIEWING Y Z W Y  PROVIOEO 

6 .0  10.0 0.7 2 1.40 

-VERT DISP PWS 

-HdRIZ CNTL P M S  

-HOCiIZ CNTL PNLS 

-MCIDSTOUUNIT 

F 
u 

1 . - --I2 CN1.L. PNLS I 

-DECK HOD UNITS 

-SIDE M a !  UNITS 

*PAYLOAD OPS STA 

-VERT OISP PNLS 

1 -HORIZ CNTL PNLS! 

-. , 

*HTN/REPAIR STA 

- 

TWO VIEWING WlNWWS PROVIDED 

C 

C 

I - m I Z  CNTL PNLs~ 1 ( Y . Z  1 19.0) 6 . 0 )  10.01 0.7 

X 

L -WORK BENCH ! 11.2 1 42.01 ----  ' 1 30.01 6 . 8  1 1 1 5 .80 )  1 

19.0 

19.0 

Y - l  

6 .0  

24.0 

-MOD STOW U N I T  

19.0 
19.0 

19.0 

.FACILITY VOL 

-MOD UNITS-HABY I 

-MOD UNITS-HAPW2 

-HISC VOLS 

30.0 

26.0 

Y - 2  

14.0 

14.0 

10.0 

-------- 

2.0 

6.86 

19.0 

- -p .  

3 20.58 

8 54.88 

. . 

9 

19.0 

20.0 

1 

3 

24.0 

2.00 

20'.58 

2.92 
2.92 

2.2 

26.0 

16 

8 

3 

6.86 

(46.72 

6.60 

LISTED w PAGE 35 AS nl~c STW v o ~  

( 2 3 . 3 6 L I S T E D m P A C E 3 5 A S M I S C S T U . U c l  

wE VIEwrfito UINww PROVIDED 

4 27-44 



HABITAT FACItITY/EOUIP'IENT VOLUME DATA L I S T  
C O N F I G ~ R A T I O N :  A 1  (0-61 HAB # I  & #2 -31.S'CYLINOER SHEET NO. a3 
LAYOUT NO. 7 5 I B - B 3 A - I I O  &-210 DESIGN ENGRt GENE W .  HARMS DATE : 

OTY 
---------- 

2 

2 
_ I ~  

2 

( 6 )  ---------- 
2 
2 
2 

( 6 )  

1 

1 

1 
1 

HA8 # 
FACILITY/EOUIPMENT 

Y2 

-MOD UNIT Y2 

-MOD UNIT #J  

-MOO UNIT # 4  

-SUB TOTAL( 1 

SECT 
LTR 

A . F  

A . F  

A.F 

A.F 

A,F 

A,F 

A,F 

S 

S 

8-EOUIPMENT 
mECLSS 

-MOD UNIT YL 

-MOD UNIT 42 

-MOD UNIT Y3 X 
-SUB TOTAL ( ) 

TOTAL 
VOL 

100.0 

118.0 

118.0 

(336.0) 

100.0 

118.0 

118.0 

(336.0) 

I .54 

3.59 

5.07 

X 
X 

X 
x 
)( 

REHARKS 

~ 3 0  R E W O V - ~  WITS 

r m r r c ~  INSTALL IN WB # I  12 

WOOCLAR RACK WUJTED W I T S  

---- 
14.07 

1.54 

3.59 

5.07 

14.07 

1.54 

( 4 )  

1 ---------- 
I 

I 

1 

2 

UNIT 
VOL 

00.0 

59.0 

59.0 

w . 0  

59.0 

59.0 

1.54 

3.59 

5.07 

UNIT DIMENSION(') 

32.0 

10.0 
13.6 

14.4 

32.0 

10.0 

-MOD U N I T  Y4 40.0 

5 

5 

5 

40.0 

40.0 

40.0 

40 .0  

40.0 

40.0 

19.0 

19.0 

19.0 

)( 
)( 
X 

u 
I 
ul 
0 

-SUB TOTAL( 1 
-MOD U N I T  Y I 

-MOO UNIT Y2 

-MOD UNIT #3 

-MOD U N I T  Y4 

-HOD UNIT Y I  

(24.'27 

1.54 

3.59 

5 -07 

14'.07 

3.08 

I 

--- 

0 

40 .0  

40.0 

40.0 

40.0 

40.0 

40.0 

14.0 

24.0 

32.0 

-MOD UNIT # l  

-MOD UNIT #2 

-HOD UNIT U 3  
F 

' 
-SUB TOTAL( 1 

*DATA MGMT 

-MOD wIr rl 
-M00 UNIT #2 

X 
X 
x 
x 
x 

7 .  I 8  

10.14 

28.14 

(72.81 

19.0 

19.0 

19.0 

L/H 

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

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

10.0 

3 

14.4 

X 
x 

-MOD UNIT Ya 

4 

4 

4 

4 
5 

24.0 

32.0 

40.0 

19.0 

19.0 

19.0 

19.0 

13.6 

14.4 

32.0 

14.0 

24.0 

32.0 
4 0 . 0  

3.59 

5.07 

14.07 ,---------- 

19.0 

2 

2 
2 

(12 

14.0 



HABITAT FACTLITY/EOUIPb'EN,T VOLUME DATA LIST 
CONFIGURATIUN; A l  (0-6) HA6 # I  & #2 -31.5'CYLINDER SHEET NQ. 44 
LAYOUT NO. 7518-83A-It0 &-210 DESIGN ENGR: GENE W .  HARMS DATE I 

CITY 

1 
1 

1 

1 

( 4 )  

1 

1 

1 

I 

[ 4 )  

2 

2 

2 
2 

UNIT 
VOL 
C1 F Y I  

1 -54  

3.59 

5.07 

14.07 

1.54 

3.59 

5.07 
14.07 

40 .0  

4 0 . 0  

40 .0  

40 .0  

14.07 

14 .07  

1.54 

3.59 

' 1.54 
3.59 

L/H 

10.0 

13.6 

14.4 

32.0 

10,O 

I 

14.4 

32.0 

---- 
---- 

---- 
--I- ---- ----- 

32.0 

32.0 

_ 1 - -  

10.0 ----- 
13.6 

7---- 

10.0 

13.6 

r 

IMENSION(") 
FACIL ITY  /EOUIPMENT. 

D 

1 1 4 .07 FRMT LOADED WIT 
" 

1 14.07 fmf LDAOEO WIT 

2 

2 

2 

2 7.18 

TOTAL 
VOL ------- 

t .S4 

3.59 

5.07 

14.07 

(24.27 
1.50 

3.59 

5 .07  

14.07 

(24.27 

80.0 ---------- 
80.0 

80.0 

80.0 

W 
I 
U1 
m 

REHARKS 

WUAR Racr< U T E 0  WITS 

rl 

MCCUMR~~CKMUTEDUJITS 

tCUA? RACK -TED U I T S  

8-EOUIPMENT(CONT0) 

aCQMM/TRACK ING 

-MOD UNIT # l  

-MOD UNIT 42 

-MOO UNIT Y 3  
h 

-MOD UNIT 44 

-SUB TOTAL ( ) 

-MOD UNIT Y 1  

-MOD UNIT Y2 

-MOD UNIT Y3 
-MOD UNIT Y 4  

-SUB TOTALI ) 

.PClbfER/THERMAL X 
@POWER/THERMAL 

*SAFE HAVEN PRDV X 
*SAFE HAVEN PROV 

-- 

X 
' x  

x 
x 

X 

-- 

x ,  
X 
x 
x 

*CLOTHES WASHER x 3 19.0 

*CLOTHES DRIER )( 3 19.0 

.OXYGEN MASKS 9 .  

19.0 

19.0 

 OXYGEN MASKS x b 19.0 

F 

F 

A 

40 .0  

40 .0  

14.0 

24.0  

14.0 

24.0 

S 

S 

S 

S 

4 

4 

4 

4 

40 .0  

40.0 

40 .0  

4 0 . 0  

40.0 

40.0 

40 .0  

40 .0  

19.0 

9 0  

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

14.0 

24.0 

32 .0  

40.0 

14.0  

24.0 

32.0 
40.0 



HABITAT FACLLITY/EOUTOYENT VOLUME DATA L I S T  
CONfIGURATION; A l  (0-6) HA0 # I  & #2 -3r.S'CYLINDER SHEET NQ. d5 

HARMS DATE t 
"# 

REMARKS 

-- 

I 

SPARES I N R A W  W T E D H m C l E  W I T S  

SPARES IN FUM -TED CIOulE WITS  

LAYOUT NO. 751B-R3A- I10 
HA8 Y SECT 

LTR 

3 
3 

31 
TIU 

T.U 

T.U 

T . U  

V.W 

v.w 
V.W 

V . Y  

6 

6 

12- 

x )  x - 

x 
X 
x 
X 
x 
x 

FACILITY/EUUIPMENT 

9-MISCELLANEOUS 

CREW RESTRAINTS -- 
.CREW RESTRAINTS 

C( 
1 

01 
o 

&-210 DESIGN 
UNIT 

19-01 - 
9 . 0  

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

ENGRt GENE W .  

LMhK? OTy 
TOTAL 

V M  
t C  i? F T l  

*SPARES MOD STOW 

.SPARES MOO STOW 

(SPARES SUB TOTAL 

eEaurp R E S T R * I N T S ~ X  

*SPARES MOD STOW 

eSPARESMOOSTOW 

GPARES MOO STOW 

.SPARES MOD STOW ' 

(SPARES SUB TOTAL 

*SPARES MOD STOW 

.SPARES HOD S ~ O W  

.SPARES MOO STOW 

.SPARES MOO STOW 

- 
3.59 
5.07  

1.54 

3.59 

8.07 
14-07 

1.54 

3.59 

5.07 

14.07 

5.07 

14.07 

X 
X 
X 
X 

DIMENSION(') 
0 

14-01 

24.0 
32.0 

14.0 

24.0 

32.0 
40.0 

14.0 

24.0 

32.0 

40.0 
32.0 

40.0 

. L/H 

10.0 

13.6 
14.4 

10.0 

13.6 

14.4 

32.0 

10.0 

(3.6 

14.4 

32.0 
14.4 

32.0 

2 
2 

4 

4 

4 

4 

I 

4 

4 

4 

4 

2 

2 

( 20 

3.08 

7.18 ------- 
to. l d  

6.16 

14.36 

20.28 
56.28 

(97.00 

6. I6 

14.36 

20.28 

56.28 
~ 

LO. 14 

28.14 

( 1 35.36 



HABITAT FACILITY/EOUIpYENT VOLUME DATA LIST 
CONF1UJRATION; A l  10-6) HA0 # I  & #2 -JI,S'CYLINDER SHEET NP. 56 
LAYOUT NO. 7518-B3A-I10 &-210 DESIGN ENGR: GENE W .  HARMS . DATE: 

+ 
HA0 # SECT UNIT D I M E N S I O N ( " )  UNIT TOTAL 

FACILITY/EOUIPMENT 
12m LTR VOL QTY VOL REMARKS -- 

9-MISCELL STOWAGE . 
-COUNT TOP CABNT X J-N 30.0 ---- 105.0 15.2 

-TABLE BASE STOW X J-N 40.0 

-HEALTH EXER AREA )( E 19.0 14 .0  19.0 2.92 
-OPS CONTROL STA X c 40.0 

2 
1 

14 

24 

( M I S C L  SUB TOTAL)  (41 181.36 ---- 
eMISC STOW MODULE X X 19.0 

1 

3.08 
. . 

*MISC STOW MODULE X X 19.0 24.0 13.6 3.59 2 7.18 

a M I S C S T O w M O O U L E  X X 19.0 32.0 14.4 5.07 2 10. I 4  -- - 

30.4 

40.0 

40.88 

70.08 

&UTILITIES RUN X X 
*LIGHTING x 

C A G R I € O O M R F R W P A G E 2 5  

CARRIED OVER FFKN P a  26 

CAmKEo 0- FCWW P a  29 

m r E o  OVER PADE 32 ---- 

.. 

b 

4 SCTIIRS PROVIOU~ w ws ECTLON 

NOT SHOVN 



HABITAT EQUIPHENT 6 STOWAGE VOLHHE DATA S W . R Y  SHEET 

This  chart  sumnarlzes the infomation contained on the preceeding twelve (12) pages. The nlne(9) bas ic  
hab i ta t  functional areas are l i s t e d  on the l e f t  w i th  a I l s t l n y  o f  NASA's baesllne reguirernents f o r  cach mdu le  
noted. 

The galley/wardroom shown exceeds NASA's requireimnts, except f o r  vegetable bulk stowage. Only 27 cu. ft. 
i s  provided i n  t h i s  conflguratlon, i t  1s assunled the rem in l ng  90 day supply can be l e f t  i n  the l o g i s t i c s  
module u n t i l  required onboard the habitat. The gal ley shown provides two (2) regr igerators 6 freezers, t o  
cover the s i tua t ion  where one u n i t  f a l l s .  Two (2)  compactors are provided t o  opt ln ize the waste co l l ec t i on  
system. Since two ( 2 )  compactors are provided the voluwe f o r  slayrle t rash stowage was reduced. 

The crew quarters are ident ica l  i n  shape, s i r e  1 furnishings provisions. A t o t a l  o f  35.0 cu. ft. o f  
eyulprnt/stowaoe volume has been provldcd for each crew quarter, exceeding NASA's requiremnts by 401. 

The health maintenance L health exercise f a c i l i t i e s  have been shown as two separate compartments, ra ther  
than one a s  shown i n  NASA's reference configuration. I n  addi t lon the exercise devices are shum as f i xed  
un i ts ,  rather than fold-up stowable units. These f a c i l l t f c s  are shown i n  separate modules. 

The personal hygiene 6 waste co l lec t ion  f a c l l i t l e s  are shown as two separate compartnents ra ther  than one 
connected, compartment. four  co l luc t ion/sewice tanks are located below th t~s  f a c i l i  t i e s  thus mlnimit lng pipe 
runs t o  the un i t s  being serviced. The stowage volumes I n  each camparknent equal o r  exceed NASA's 
rcqui  rcmnts.  I 

The three work stat ions shown provide a f u l l  complement o f  uc r t i ca l  8 hor izontal  d isp lay lcont ro l  panels, 
external viewing windows, long work bench surface areas, and large stowage volums below each wosk stat ion.  
The modular concept produces ident ica l  geoaretries f o r  each work s tat lon. i 

The equipnont volumes shwm a're a l l  mdulsr  unlts. The ECLSS, power / theml  and safe haven pkovlr lans have 
40.0Y x 40.0' cross sectlons and are readl ly  accessible f o r  service o r  replacement. The rernainlng equipment 
are a l l  19.0" wide rack mounted uni ts.  

Hlscellaneous stowage volumes are a combination o f  rack mounted un l t s  and those areas Inside the dining 
table and counter top galley work areas. 

The u t i l i t i c r ,  volume represents the four areas w l t l ~ i n  the upper 6 lower t russ structures set  aslde f o r  
the rout ing o f  a l l  WP Y1 6 UP YZ u t i l i t i e s ,  

Tlie t u t a l  volumes shown for  t h i s  arrangement have been calculated on w e l l  defined f o ~  factors f o r  each 
element i n  the habitats, Each vnlume fom fac tor  1 isted has been shown munted t o  real i s t i c  secondary support 
structure.  The totals l isted f o r  each habl ta t  exceed NASA's requirement by a ccansidcrahle amunt. 



H A 6 I T A T  EUUIPMENT AND STOWAW VOLUME DATA SUMMARY SHEET 
CONFIGbdATION: A I  (0-6) HAR-$1  & #2 -3 1 ,5' CYLINDER SHEET NO. - 7 

LAYOUT NO. 7518-B3A-I10 & - 2 1 0 O E S I G N  ENGR: GENE W .  HARMS DATE : 

+STOWAG€ CONTAf N 20.0 - - - -a  27.44- ----- 4 7.44 ----  -- 
2-CREW OUARTERSI61 -----  150.0 210.24 35.04 CU.FT. FER OTR PROVIOU3 ---- *60 -24 

3-HEALTH M I N T  FACIL 88.0 - - - -+ 70.08 ----- C(XLD USE VaL IN EXER FACILITY -17.92 ---- 
4-HEALTH EXER FACIL 64.0 ----- ----- NASA WIT FOLO-CP.FIXED WITS M W?E t29.20 ---- 
5-PERS HYGIENE FACIL 7.0 7.0 30.56 30.56 INCLUES 21 .8 CF W WATER TAMS +23.56 r23.56 

6-WASTE COLL FACIL  7 . 0  7 .0  39-32 39.32 INCLUYS21 .8CFOFUIL I -ECTLOJTMS c32.32 +32.32 

7-OPS CONTRCl STA 2 0 . 0  - - - - - 28.38 ----- + 8.38 ----  
7-PAYLOAD OPS STA 

, ----- 39.0 ----- 40.  I 4  ---- I . I 4  

REMARKS 
I 

FACILITY/EWIPMENT 

I - WARDRO[YI/GALLEY 

+HODULAA WITS 
*VEG BULK STOWAGE 

I 

+COMM/TRACKENG 8 . 0  2 4 . 0  24.27 24.27 SHOWN AS 19" R A M  W T E D  WYWAR WITS +16.27 + 0.27 

+POWER/THERMAL 80.0 -- 
+SAFE HAVEN PROV 50.0  50.0 80.0 80.0 S 1 O W N A S ' 2 K Y X L A R R E W W W f T S  *30.00 *30.00 

N A S A  BASELINE 
HABIl I HABY2 

108.0 

117.3 

- - - - 
7-HTN/REPAIR STA ----- 96.0 ----- 39.04 ----  
8-EWIPHENT -- 

+ECLSS 331 .O 331 .O 336.0 336,O SH[W AS 6 HMUW REHOVEA9LE W I T S  5.00 

+DATA MANAGEMENT 24.0 73.0 24.27 72.81 S-UW AS 19' RAU( -TED m A R  WITS + 0.27 

CONFIG A l  TOTALS 
H A W 1  I HABY2 

-56.96 

5.00 

- 0.29 

----- 
----- 

+ WA~R/DF?IER 

+OXYGEN M S K  STOW 

-- 
*CREW RESTR STOW ----- ----- ----- 10.26 --"-  
tEOUIPT RESTR STOW 6 . 0  6.0  - - - - - 1 0.26 - 6.00 

159.34 

27.44 

39.0 

8.0 

----- 
8 . 0  

10.26 

+ 4.26 

+SPARES HOD STOW 100.0 100.0 

90.0 

+UTIL IT IES 73 ,O  7 3 . 0  ' 

+ L I W r I N G  19.0 14.0 

----- 
- - - - - 

----- 
10.26 

97.08 
1 8 1 .36 
246.00 
-----  

SQE -I OF W I T S  PROVIOED 

EXCESS VEG STOM3 IN LOCISTICS W3011E 

28.14 

10.26 

135.36 

48.54  

246.00 
-----  

t61.U 

-09.86 

MSAMTSHOW-SHW-ASRA~KWITS ------ 
NASA NOT SWW-SHWN S R E  AS RACK WITS 

WPllC2UTILITCES I N F D U R ~ T ~ S E S * 1 6 8 . 0  

NOT CKCCLATEO 

---- 
---- 

-10.86 

2.26 

SHOUNAS2FRaJTLllrSEULNffS 

SHOW AS RM;K WQNTED HDaCLES 

- - - - 
2.26 

- 2 . 9 2  

+9 1 .36 

-19.00 

*35.56 

-4 1 -16 

*168.0 

-19.00 



CREGl SIZE VERSUS WJULE LENGTH 

Arranyraent A2 ( 4  x 4 )  i s  s imi lar  to  A1  (0-6), w l  th one basic errceptioa. 111 an at tempt  t o  minimlze the 
differences between Habitat Y1 6 Y2 the crew quarters arrangement has been md t f i ed .  In  t h i s  concept faur ( 4 )  
quell-rers art! locdted I n  Hab Y1 and four ( 4 )  ident ica l  crew quarters are i n  Hab d2. The vest ibule areas with 
i t s  support tanks f o r  the UCS & personal hygiene compartnrents are ident ical .  The l e f t  hand cotnpartnlent below 
the deck i s  ident icd l  In  shape. s i ze  6 stowage provisions but d i f f e r  i n  f u ~ ~ c t i u n a l  useage. One hah contdir~s 
the liMF while the other contains the exercise f a c i l i t y .  The ECLSS, p o ~ r / t l ~ e n u a l  b safe haven l ns ta l l a t i ~ns  
are identical i n  f o m  factor  (diffcrcnces I n  functions will probably c x ~ s t . )  

Thc i ~ i t u r s t i t i d l  deck s t ructura l  configuration I n  both habl tats i s  l d c ~ r l i c a l ,  while the UP 4 1  & WYJZ 
utilltles runs are the same ( w i t h  some ta i lo red  differences). 

Above the dttck the plan view of both habi tats are the saar. I n  Habltat # I  the racks and work stat ions 
support the gdl lcy functions on the l e f t  hand par t ion o f  the nodule, In Habitat  12 identical racks and work 
stat ions ,are used t o  nlolrnt equipment and provide payload operattons 6 maintenance/repair control  stations. 
The WCS & persondl hygiene f d c i l  i t i e s  .are replicated, On the RH side o f  the mdule  the rack/work s ta t ion  
geomtr ies are  similar. 

Thls arrdnqertent can support a crew o f  8 as corn ared tu  the s i x  (6) show i n  arrangement A l .  I t  f 
optimizes tire dejree of' conalanal~ ty between the two abt t a t s .  This arrangewnt has interesting possibi l i t ies  

u 
f o r  growth with larger  crew sizes.  

e 
1 

m 
rP 



CREW S I Z E  V E R S U S  MODULE LENGTH 

I S f A f  tOl 

I ARRANGEMENT A 2  - 4 X 4 CREW SIZE = 8 1 
- -  - - -  - - -- - - -- - - - -- - 

1 LAYOUT 75 10-83A- 1 1 1 HABITAT MODULE #I 1 LAYOUT 75 18-B3A-21 1 HABITAT MODULE Y 2  I 



FOUR CORNER MODULA,.TRUSS CONCEPT 
CONFIG A Z ( 4 X 4 )  HAB#I CROSS SECTIONS 

CROSS SECTIONS SHOWING LOWER srrtlm 

LEVEL CONGIGURATION 

SECT A - A  SECT B-B 

SECT 0-0 SECT E-E 

DRAWING 7516-B3A-l l l  

SECT C-C 



FOUR CORNER MODULAL TRUSS CONCEPT 
CONFIG A 2 ( 4 X 4 )  HAB#I CROSS SECTIONS 

CROSS SECTIONS SHOWING UPPER @ S p a  @ 
LEVEL CONGIGURATION mrar I- 

SECT G-G SECT H-H SECT 1-1 SECT J-J SECT K-K 

SECT L-L SECT M-M SECT N-N SECT 0-0 SECT P-P 

SECT R-R SECT S-S  SECT T - T  

I/ DRAWING 75l .B-63A-I t1  



FOUR CORNER MODULAI. TRUSS CONCEPT 
CONFIG A 2 ( 4 X 6 )  HAB#2 CROSS SECTIONS 

f VAT lOn 

CROSS SECTIONS SHOWING LOWER 
LEVEL CONGIGURATION 

SECT A - A  SECT F-F 

SECT 0-D SECT E-E 

DRAWING 7518-63A-211 

SECT C-C 



FOUR CORNER MODULAh TRUSS CONCEPT 
CONFIG  A2(4X4 )  H A M 2  CROSS SECTIONS 

CROSS SECTIONS SHOWING UPPER & W*CE @ 
LEVEL CONGIGURATION OlAlLPl 

SECT U-u SECT V-v  SECT W - w  SECT X-x SECT' Y - Y  

SECT 2-2 SECT 1 - I  SECT 2-2 SECT 0-0 SECT P-P 

SECT 0-0 SECT 3-3 SECT- 4-4 SECT 5-5 

DRAWING 7518-B3A-211 



HABITAT FAC I1 ITY/EQUI PIIENT UOLUPIt DATA 1 I ST 

Tlrr fol lowing twelve (12) pages l i s t  the quantity, slzes 6 volunes clt a l l  f d c i l i t i e s ,  equip~rcait t stowag( 
containers located i n  configuration A2. The f a c l l i t l e s  have been grouped i n t o  nine (9)  b a s k  areas, they are  

1 - CalleylUardroom 
2 - Creu Quarters 
3 - Health Maintenance F a c i l i t y  
4 - l l ea l lh  Exercise F a c i l i t y  
5 - Persondl Hyglene F a c i l i t y  
6 - Udste Collection F d c i l i t y  
7 - Work Stations 
8 - Equipnlent 
9 - Hlscellaneous Stowage 

I 
The colurm'labeled "sect ltrU depicts which section l e t t e r ( s )  on the preceedlng f i v e  (5)  drawings. slrow 

wtrere edch piece o f  hardware i s  located. It should be noted t h d t  d l 1  stowage/equlpment hardware has a 19.0" 
d i~~wr~s ion ,  denating that they are rack munted units. The var ia t ion In D (depth) and L/H (Length/Height) 

rn dinensions have been minimized f o r  t l r r  sake of conronallty, In t l r is  fashion the l og i s t i c s  module mounting 
I 
4 pdt tern car1 be o p t i ~ ~ r i r e d  f o r  br inging up t h i s  equipment. 
0 

This datti 1 i s t  i s  essent ia l ly  the same as that  shout1 fur  arrangement A l ,  the locations i n  some cases 
d i f f e r .  



HABITAT FACILITYIEOUIPYENT VOLUME DATA L I S T  
CONFItdRATION: A 2  ( 4 x 4 1  HA6 # I  & #2 -3r.S4CYL1NDER SHEET NQ . 43 

I *GALLEY W I T S  I I I I 

LAYOUT NO. 7518-B3A-111 &-211 DESIGN ENGRt GENE W .  HARMS DATE a 

HAB Y SECT 
FACILITY/EOUIPKNT 

# (  12 LTR 

- -  --- 

-REFRIGERATOR 

-FREEZER 

-CONVECTOR OVEN 

[TOTAL = 20.4 CF) 

TWO UNITS PROVIOEO(FA1LURE OF ONE1 

BELOW CWPlTER TOP LOCATION 

LOCATED WAIST HIGH-NEAR TABLE 

M UNIT WE EACH SIDE OF GALLEY 

OM: UNIT NEAR EACH F R E E U W R  PAIR 

I - G A U E Y / W A R D R O ~  . TABLE 

*OVERHEAD CANTEEN 

* C U T E R  TOP UNIT 

*WINDOW 

u 
I 
4 
w 

- 

G 
H 

I 

TOTAL 
VOL 

(40.0) 

18.0 

(30.41 

UNIT OIMENSIDNI") 

- 
X 

-MICRO WAVE OVEN 

-AMBIENT FCIOO Y I  

-AMBIENT FOOD #2 

-HOUSE KP SUP 

-HOUSE UP SW, 

REHARKS 

O E S I M D  FOR ~REw OF EIGHT-SEE PC 38 b 4 )  

LISTED ON PG 51 AS MISC STY 

crrJTAINS U FLUIDS FOR CUEY 

LIsTEo ON PACE 64 AS MISC STY vOL 

1 WIWOYS FOR CROUP VIEYING.ETC. 

UNIT 

~ t l ~ ,  
VOC 

- 

40.0 

18.0 

15.2 30.0 

G-N 

I -H 

J-L 
I-M 
L.M 

- 

19.0 

19.0 

19.0 

OTY 

1 

1 

2 

I 
G 
G 

I 

I 

D ( LIH 
I 

AO.O 

40.0 

32.0 

--- 

---- 

19.0 

19.0 

19.0 

19.0 

19.0 

168.0 

84.0 

60.0 

105.0 

- -- 

32.0 14.07 2 28.14 
32.0 14.07 2 28.14 

14.4 5.07 1 5.07 

-- 

FCW V a  APPAOX 6 CF(2 UNITS FOR FAtLI 

F m  v o l  lrPPROY 6 cFI? UNITS FIM FAIL) 

32.0 

14.0 

24.0 

14.0 

24.0 

14.4 

10.0 

,13.6 

10.0 

3 . 6  

5.07 - - - - -  
1.54 

3.59 

. 1.54 

3.59 

1 

2 
2 

2 
2 

5.07 
3.08 

7. I8 

3.08 

7 .  18 

v a  ALSO P R ~ V I ~ E ~  ~ c m  BULK YEG-SEE PG 44 

(TOTAL 10.26 CFI 



HABITAT FACILITY/EQUIPbFN.T VOLVME DATA LIST 
CONFIGtJRATION: A 2  I 4 X 4 )  HA0 # I  & C2 -31.5'CYLINDER SHEET NO, 4 -t 

LAYOUT NO. 7516-03A-111 &-211 DESIGN ENGRt GENE W .  HARMS DATE : 
HA0 Y SECT UNIT DIMENSION(") W I T  TOTAL 

F A C I L I T Y / E O I P W T 1 ,  12 LTR ' VOL 
0 L/H ------ 

-1 -GALLEY/WAROROLW , X - 
.GALLEY WJITSlCTD 

-TRASH STOW 3 19.0 24.0 26.0 6.86 

-VEG BULK STW H.N 19.0 24.0 26.0 6.86 

-STOW CONTA INEI?S K , C  19.0 24.0 26.0 6.86 

QTY 

1 

4 

4 

H 
I 
4 
LS 

I 

1 

r 

VCL 

6.86 

27.44 

27.44 

------.-- 

159.34 

27-44 

27.44 

18.00 

.FACILITY VOL SUH 

-M#JLAR W I T S  

-VEG B W K  STOW 

-STOWAGE CONT 

-CANTEEN 

-FREE VOLUME 

-TOTAL VOL, 

REHARKS 

UTILIZE CWPACTCRS PRovIoEO 

LOCATE0 BELOW FoQD PREP. C W T E R S  

LOCArEOBELOYFOOOPREPCMTERS 
I 

---- 



HABITAT FACILITY/EQUIPYENT VOLUME DATA L IST 
CONFi..JRATION: A 2  I 4 X 4 )  HA0 # I  b #2 -3,.5'CYLINDFR SHEET Nfl. 45 
LAYOUT NO. 7 5 1 6 - B 3 A - I l l  &-211 DESIGN ENGRt GENE W .  HARMS DATE : 

HAB Y SECT UNIT OIMENSION("1 UNIT TOTAL 
FACILITY/EQUIPMENT*l, 12 LTR VOL QTY VOL REMARKS 

D L/H ~ . F T I  

2 -CREW WARTEftS >c.x c hOL/CRY OTR-SEE PG 38 L SECT C-C.PG 39.41 

.DECK W I T S  

-CREW STOW UNITS 19.0 14.0 19.0 2.92 7 20.44 WITS RETURNED TO EARTH' Y ITH CREW 

-TV/PC COW 19.0 14.0 9 2.92 I 2.92 SINGLE UNIT-KEY B O A R 0  NOT SHOWN 

-ClESK (UlLDING I NOT SHOWN A T  THIS TIME 

.SIDE UNITS 
-CREW STOW UNITS 19.0 14.0 

-SLEEP BAG 20.0 2 .0  

-BULLETIN BOARD 
n -WINDclW 
1;1 
W 

* F A C I L I T Y  VOL SUM 

- I . ~ ~ ~ U L A R  UNITS 

-MISC VOLS 

-STR/MISC 

19.0 

73.0  

-FREE VOLUMIL 

"TC)TAL ' A X  

i A 

2.92 4 

---------- 

I 

r l  

I 

-------.--- 

1 1 .68 

--------, 

32 .12  
2 - 9 2  

108.00 

143.04 

STACKEO FROM FLODR TO CESLKNG 
I 

(;AN BE AEPOSlTlONED OC) STOWED 

NOT SHOWN AT THIS T I M E  

nINM3W I N  EACH CREW DUARTER 

I * ,  

* 

24W X36L ENTRANCEWAY INTO EACH OTR 

TOTAL FOR EACH CREW OTR-4/MOCUE SHOWN 



HABITAT FACILITY/EQUIPYENT VOLUME O A T A  LIST 
CONFIL~RATION: A 2  ( 4 x 4 1  HA8 #I fb #? -31.5'CYLINDER SHEET No. 40 
LAYOUT NO. 7 5 1 B - 8 3 A - I l l  &-211 DESIGN ENGR: GENE W .  HARMS DATE : 

W 

-3 
P 

FACILITY/EOUIPE(ENT 

-3-HEALTH H A I N T  FACI(.X 
.DECK UNITS 

-M€D MOD UNITS 
.SIDE W I T S  

-ME0 MOD UNITS 

aMISC ITEMS 

-EXAM TABLE 
-wIbxM3W ! 

.FACILITY v a  sw 
I 

-HOOULAl? UNITS 
-MISC VaLS 

-STR/MISC 

-FREE VOLUME 

-TOTAL VOL 

HA8 SECT 
LTR 

F 

Y 

12A 
- 

UNIT 

19.0 

19.0 

20.0 

WIT 
VOL 

2.92 

2.92 

OfMENSION(*) 
0 

14.0 

14.0 

OTY 

16 

8 

I 

2 

24 

L/H 

19.0 

19.0 

TOTAL 
voc 

46.72 

23.36 

70.08 

2 1 6.00 

286.08 

1 
REMARKS 

SEE PG 38 b SECT F-F ON PC 44 

MWAM? WITS-FLWC) TO CEILING 

HOOULAR WITS-FLW3R TO C E f ~ I f f i  

INCLUED IN FREE VOLU~E TOTAL 

2 YIPOOYS 1H W W A R T H E N T  
1 

32U K 42L ENTf?AkCEWAY INYO C W T  

- 



HABITAT FACILITY/EQUIPb4ENT VOLUME DATA L IST 

CONFILdRATION: A 2  (4x41 HA0 # I  & #2 -31.5'CYLTNDER SHEET NQ, 4 7 
LAYOUT NO. 7 5 1 f 3 - ~ 3 ~ - l l l  &-211 DESIGN ENGR: GENE W .  HARMS DATE : 

*SIDE UNITS 
-HOa STOW UNITS 19.0 

W 
*MISC ITEMS 

I 
4 
VI 

-ERGOM€ TER 24.0 

-'TREADMILL 24.0 

- - -  - 

-TV/PC C% 

-SPEAKERS 

-BOOK UNITS 

SHOWN AS FIXED EWIP I N  FREE V O L M  

SHOWN AS FIXED EWIP I N  FREE VOLUME 

FACILITY/EWIMWT 

,I-HEALTH EXER FACIL 
*DECK UNITS 

I -MOD STOW UNITS I I I 19.0, 14.0, 19.0, 2.92 l(61,117.5211 

TOTAL 
VOL 

- 

REMARKS 

SEE ffi 38 b SECT 0-8 ON PG 39 

.FACILITY VQL SUM 

-bKKULAR UNITS 

-MISC VOLS 

-ECUIPM€IJT 

-STR/MISC 

HAB Y 

-- 

SECT 
LTR 

B X 

14 1 
10 

. 

------- 

12 
I 

19.0 

19.0 

19.0 

-FREE VCkWlE 

-TOTAL VOL 

(40.88 1 
29.20 

(64.00)  

UNIT OIMENSION(") 

1 4 . 0  

14.0 

14.0 

LISTED ON P t  6 4  AS HISC STOWAGE 
- 

FIXED W I T S  PARr OF FREE VOLUME 

2 16.00 

------- 
245.20 

UNIT 
VOL 

I~._FT~ 

' 

------ 

TMO ENTRANCEMAYS INTO THIS C W T  

QTY 

IPTO 
19.0 

19.0 

D 
- 

L/H 

2.92 

2.92 
2.92 

2 --------- 
2 
6 

5.84 

5.84 
17.52 



HABITAT FACILITY/EQUIPYENT VOLUME DATA L I S T  
CONFIbdRATION: A 2  (4x41 HA0 # I  & #2 - ~ I . S ' C Y L I N D E R  SHEET NO. +d 
LAYOUT NO. 7510-03A-441 &-211 DESIGN ENGR; GENE W .  HARMS DATE : 

OTY 

2 
1 

1 

HIB I) 
FACILITY/E(XIIPHENT 

12 

-UATER CllL T A N <  

W 
I 

SECT 
LTR 

0-0 

0 

0 

0.P 

0 

-5-PERS HYGIENE FAC 
~ ~ N I U L ~  UNITS 

-GENERAL STOW 

-HAND WASH 

*S~OWER 

I 

TOTAL 
V O t  

F T I  

5.84 

2.92 

32:O --------- 

RENARKS 

SEE PG 38 4 SECT 0-0.P-P.0-O.OEI PG 4 0  

VALUES ARE PER HYGIEM F A C I L I T Y  

DollED w BOTH ENDS-20' M I C E  O W  

0 

~~MISCELLA~~~EOUS 
-WATER SUP TANK 

X 

U N I T  
VOC 

2.92 

2.92  

32.0 

10.9 

WIT DINENSIONI") 

X 

4 ,  
Q, 

19.0 

19.0 

34 a3 

19.0 

19.0 ----- 
----- 

- - - - - 

.FACILITY VOL SUM 

-MOMILAR UNITS 

-MISC VOlS  

-SHOWER 

-SlR/MISC 

-FREE V & W  

-TQTAL VOL 

34.0 ----  10.9 t I 0.9 AFWCIX a0 GALS OF WATER 

D 

19.0 

A .  
---- 

--------- 
3A.O 

- 

6 

4 

2 

L/H 
' 

14.0 

19.0 

74.0 

---- 

17-52 

43.6 

64.0 

28.0 

300.54 

~- -- - - - 

VALLIES ARE FOR 2 HYGIENE FACILITIES 

__C__1_1--- 

( V o L W E  PER FACILIIYI 

(Hrc ~ 1 = 2 ~ 6 . 9 4  CF . t ~ s = 4 3 . 6  CF t 



HABITAT FACILITY/EQUJnYENT VOLUME DATA LIST 
CONF~UURATION; A 2  (4x41 HA0 #I & #2 -~I,S'CYLINDER SHEET NO, 49 
LAYOUT NO. 75LEs-B3A-II\ &-211 DESIGN ENGR: GENE W .  HARMS DATE : 

HAB 4 SECT 
FACILITY/E(YIIPKNT;l 12 LTR 

16 -WASTE COLL FAC I X I X 10-0 
1 1  1 

DMOWLAR W I T S  

-GENERAL STOW 0 

-HANO WASH 

-GENERAL STOW 

-GENERAL STOW 

SEE PC 38 b SECT 0-0.P-P.0-0.W PG 10 

VALUES ARE PER WC FACILITY 

TOTAL 
. REMARKS 

.MISCELLANEOUS 

-UR ENUFECAL CCL 

-FECAL COLL MOD 

I [VALUE PER C W A R I M E H t )  

(YC CHPT=256.94 C F . T M S = 4 3 . 9  CFI 

-URINE/FECAL COL 

- N I X  V O l S  

P 

D 

- 

- 

19.0 

19.0 
Y 

-4 
4 

0 -URINE c&l t4clo 

T 
- - - 

2 25.2 ------.--- 
A d3 .6  

---- 
34.0 -------- 

. F A C I L I T Y  VOL SUM 

-l'4OWLAR UNITS 
- -- - - - - - - - 

l TANKS LOCATED BELOW DECK l 

19.0 

- 

---- 
---- 

12 

34.0 

- 

12.6 

10.9 

35.04 

---- 

I 12.6 s W O  F w  ZERO G OCCWMTS 

I 

V A L E S  ARE FOR TMO WC FACILITIES 

10.9 1 1 0.9 CAN BE USED TO REPROCESS WATER 



HABITAT FACILITY/EOUIPYENT VOLUME DATA L I S T  

CONFILJRATION; A2 ( 4 x 4 1  HAB # I  & #2 -31.5'CYLINDER SHEET NO. 40 

C1 
I 
4 
m 

LAYOUT NO. 

FACILITY/EWIPHENT 

7-WORK S T A T I O N S  
*OPS CONTROL STA 

-VERT 0 1 9  PNLS 

-HORIZ C N T L  PNLS 

-HORIZ CNTL PNLS 

-MOD STOW WIT 

*PAYLOAD OPS STA 

-VERT OISP P k S  

-HORIZ CNTL PNLS 

-HORIZ CNTL PNLS 

-MQD STOW UNIT 

-TRASH STOW UNIT 

*MTN/REPAIR STA 

-VERT DI!P PNLS 
r 

-HORIZ CtdTL PNLS 

-WORK BENCH 

-MOD STOW U N I T  

-COMPACTOR 

*FACIL ITY V c k  SUM 

-HOD WITS-HABYI  

-MOD WITS-HA612 

-MISC V&s 
I 

-TOTAL VOL 

GENE 

oTy 

2 

2 

I 

3 

3 

3 

1 

4 

1 

2 

2 
1 

4 

1 

3 

8 

2 

SECT 
LTR I 

R-T 

R.S 

R ,S  
T 

R -T  

X - 2  
X - 2  
X-Z  

1 

X - l  

2 

X-2  

X , Y  

X , Y  

2-2 
X - l  

2 

ENGR: 
W I T  
v a  

FTI 

2.2 
0.7 

2 . 0  

6.86 

2.2 

0 . 7  

2.0 

----------- 6.86 

4.86 

2.2 

0.7 

8.7 

6.86 

6 .86 

84-211 DESIGN 7 5 I B - B 3 A - I I J  

HAB 

X 

- 

- 

X 

W .  
TOTAL 
v a  

l? F T l  

4.40 

1.40 

2.00 

20.58 

6.60 

2. t0 

4.00 

27.44 

6.86 

4.40 

I .40 

8.70 

27.44  

6 - 8 4  

20.58 

54.88 

1 3.72 

L/H 

20.0 

10.0 

30.0 

26.0 

20.0 

10.0 

30.0 

26.0 

26.0 

20.0 

10.0 

30.0 

26.0 

26.0 

Y 

12 

- 

X 

X 

)( 
x 

W I T  

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

9 .  

19.0 

19.0 

19.0 

19.0 

63.0 

19.0 

19.0 

HARMS DATE : 

REMARKS 

SEE Pti 38 1 SECT FI-R.S-S.T-T OH PG 4 0  
3 

OFE VIEWING uI-Y PFKIVIOEO 

- 

TWO VIEW INC Y ~ N W Y S  PROV 1 % ~  , 

lrroER THE COUNTER TRASH STOW W O V I M O  

tW VIEWING U INMIUS PROVIOED 

UN[3ER THE WORK BENCH ~ A R  U N I T  

( TRASH STOW L COMPACTOR l 

DIMENSIONI') 
D 

10.0 

6.0 

6.0 

24.0 

10.0 

6.0 

6 .0  

24.0 

24.0 

10.0 

6 . 0  
---- 
24.0 

24 .0  



HABITAT FACILITY/EQUIPYENT VOLUME DATA LIST. 
CONFIL~RATION: A 2  ( 4 x 4 )  HAB # I  & #2 -~I.S'CYLINDER SHEET NP. 41 
LAYOUT NO. 751B-B3A- I I I  &-211 DESIGN ENGR: GENE W .  HARMS DATE I 

FACILITY/EOUIPHENT 

8-EOUIPMENT 
*ECLSS 

-MOD UNIT Y I  

-MOD UNIT lt2 

REMARKS 

rloD REWVABLE/REPLACEABL+: W I T S  

-- 
rcmrrclu. IMTU IN n*8 81 b a2 

. . 

HA8 Y 

-#, 

X 
X 

-SUB TOTAL( 1 ( 6 )  (336.01 
n - 
4 
LD - - - - - -  

*DATA MCMT 9 .  m A R  RACM WXNTED W I T S  
I 

-MOD UNIT Y I  X R 19.0 14.0 10.0 1.54 I 1.54 

-MOD UNIT Y 2  19.0 24.0 13.6 3.59 1 3.59 
_. 

-MOO UNIT Yb 
4 

-MOD UNIT # 4  

SECT 
LTR 

A , €  

A,E 

A.E 

TOTAL 
VOL 
r: FTI 

100.0 

110.0 

118.0 

(336.0) 

100.0 

118.0 

118.0 --------- 

-SUB TOTAL [ ) 

-MOD UNIT I11 

-MOD UNIT Y2 

-MOD UNIT #3 

-MOO UNIT ~4 

-MOO UNIT # I  

A.E 

A , €  

A.E 

A , €  

WIT DIMENSION(") UNIT ' 
VOL 
r: F T I  

50.0 

59.0 

59.0 

50.0 
59.0 

59.0 

dO.O 

4 0 . 0  
----c.IcI-- 

40.0 

40.0 

4 0 . 0  

40.0 

X 
X 
X 

-MOO UNIT u3 
-SUB TOTALI 1 
-MOD UNIT # I  

-MOO UNIT Y 2  : 

-MOD UNIT Y 3  

1 

' 
OTy 

2 
2 
2 

( 6 )  

2 
2 

2 

X 

-MOD UNIT Y 2  

-MOD UNIT $3  

-MOD UNIT Y4 

-SUB TOTALL 1 

D 

40 .0  

4 0 . 0  

40.0 

40 .0  

40.0 

40 .0  

x 
X 
X 

x 

LA4 

---- 
----I 
---- 

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

x 
x 
x 

4 

4 

4 

X 4  

3 

3 , 

3 

3 

19.0 

19.0 

19.0 

19.0 1 
19.0 ---- 
19.0 

9.0 

19.0 

14 .0  

24.0 

32.0 

40.0 ( 
14 .0  

32.0 

4 0 . 0  

10.0 

13.6 

14.4 

24.0- 

14 .4  

32.0 

1.54 

. 3.59 

5.07 

3.59 

5.07 

' 14.07 

( 4 )  

1 

1 

1 

-- 
---- 

32.0 14 -07 

10.0 

2 

2 
2 

(12 

(24.27 
1.54 

3.59 

5.07 

7.18 

10.14 

28. Id 

(72 .81  

-- 

1.54 2 3.08 





HABITAT FACILITY/EQUTnYENT VOLUME DATA L IST 
CONF~UURATION: A 2  [ 4 X 4 )  HAB # I  b Y 2  -SJ.~'CYLINDER SHEET No. 33 
LAYOUT NO. 7510-03A- I l l  &-211 DESIGN ENGRt GENE W .  HARMS DATE I 

SECT 
LTR 

U 

T 

U 

HAB II 
FACILITY/EOUIPM€NT 

12 
WIT DIMENSIDN[") 

9-MISCELLANEOUS 

CREW RESTRAINTS 

*EaUIP RESTRAINTS 

.EQUIPRESTRAINTS 

@SPARES MOD STOW X T 19.0 4 0 . 0  32.0 14.07 1 14.07 

(SPARES SUB TOTAL )( ( I )  ( 1 4 . 0 7 )  S P ~ ~ ~ E S  IN UACX -rw nmu~, W ~ T S  
-1 

*SPARES MOO STOW x V.W 19.0 14 .0  10.0 

U N I T  
VOL 
t? FTl 

5.07 

5.07 
5.07 

' ,,, 
19.0 

19.0 

19.0 
)( 

*SPARES MOD StOW 

-SPARES MOLJ STOW 

OTY 

L 

1 

1 

0 

32.0 

32.0 

32.0 

x 

X 

x 
x 
)( 
)( 

H 

00 
C.r 

L/H 

l 4 , 4  

14.4 

14.4 

@SPARES MOO STOW 

(SPARES SUB TOTAL 

. . 

TOTAL 
VOL 

5.07 

5.07 

5.07 - - -  

V.W 

V.W 

V.W 

-------- 

I 
REMARKS 

19.0 

19.0 

19.0 

-------- 
I 

2 4 . 0  

32.0 

40.0 

13,6 

14.4 

32,O 

3.59 

5 . 0 7  

14.07 

4 

4 

4 

16) 

14.36 

20.28 

56.28 
(107.22 

I 

WARES INRACX W T E o  n x x l E  W I T S  



HABITAT FACILITY/EOUIPY€NT VOLUME DATA LIST 
CONFIL+~RATION: A 2  ( 4 x 4 )  HAB # I  & #2 -31.5'CYLTNDER SHEET NO, d4 
LAYOUT NO. 7518-63A- i l l  b-211 DESIGN ENGR: GENE W .  HARMS DATE t 

REMARKS 

-1EO O W  FR(3WPUiE 43 

CARRIED OVER FR014 PAGE 43 

4 0 . 8 8 ~ I E I ) O V E R F ~ P A C E 4 7  

------ 
CARRIED o m  F m  PMX 62 

4 ECTaRs  PFXWICTO IN ALL CROSS SECTIQJS 

NOT S-nW 

+ 

HAB Y SECT UNIT DIMENSION(") 
FACILITY/EOUIPMNT LTR TAT 

41 Y2 0 L/H ir F T I  - -- 
f OTAL 

OTY y a  

2 
1 
14 

( 1 7  

2 
1 

( 3 )  

W 
I 

Do 
h) 

T 1 

30.4 

40.0 

(111 .28  

28.14 

5.80 

(33.94 

246.0 

--------- 

--------- 

---- 

14.0  

40.0 
---- 

------ 

-COUNT TOP CABNT 

-TABLE BASE STOW 

-HEALTH EXER AREA 

(MISCt SUB TOTAL) 

*MISC STOW MODULE[ 

.COUNTER TOP UNIT 

(MISCL SUB T O ~ A L )  
r 

*UTILITIESRUN 

.LIGHTING 

105.0 

19.0 

32.0 

42.0 

15.2 

40 .0  

2.92 

14.07 

5.80 

----,--P 

X 
X 
X 
X 

X 
x 

X --- 
X 
X 

X 
x 

I-M 

I-M 
B 

U I 
4 , 5  

30.0 

19.0 

19.0 

30.0 



HABITAT EQUIPMENT h STOWAGE VOLUME DATA S U M R Y  SHEET 

This chart  suamarizes the information contained on the preceeding twelve (12) pages. The nine(9) baslc 
hab i ta t  funct ional  areas are 1 i s ted  on the l e f t  w i th  a l i s t i n g  o f  NASA's baesllne regulrements f o r  each module 
noted , 

The galley/wardroom shown exceeds NASA's requirements, except f o r  vegetable bulk stowage. Orlly 27 cu. ft. 
Is provided in  t h i s  conflguratlon, i t  Is assumed the m i n i n g  90 day supply can be l e f t  I n  the l og i s t i c s  
nmdule u n t i l  required onbaard the habitat, The ga l ley  shwn provides two (2) regr igerators 6 freezers, t o  
cover the s i t u a t l o ~  where one u n i t  f a i l s .  Two (2)  compactors are provided t o  optimize the waste co l lec t ion  
system. Since two (2) compactors are provided the voluare f o r  simple t rash stowage was reduced. 

The crew quarters are iden t i ca l  i n  shape, s ize 6 furnishings provisions. A t o t a l  o f  35.0 cu. ft. o f  
eyuipnrnt/stowage volume has been provldcd f u r  each crew quarter, exceeding NASA's requirements by 402. This 
arrangement has four ( 4 )  crew quarters i n  each andulc. 

The heal th mintenance 6 health exercise f a c l l  l t i e s  have been shown as two separate compartments, rather 
than one a s  showr~ i n  NASA's reference configuration. I n  addi t ion the exercise devices are shown as f lxed 
un i ts ,  rather than fold-up stowable units. These f a c i l i t i e s  are shown I n  separate mdules. 

CI 
I 

00 .  
The personal hygiene L waste co l lec t ion  f a c i l i t i e s  are shown as two separate compartmnts rather than onc 

w connected compartmnt. Four cul lect lon/service tanks are located below thus f a c l l l t i e s  thus minimizing pipe 
runs t o  the un i t s  being serviced. The stowage vol.umes i n  each compartment equal o r  exceed NASA's 
requ i renren t s , 

The three work stat ions shown provide a f u l l  complement o f  ve r t i ca l  hor izontal  display/control panels, 
external viewing windows, long work bench surface areas, and large stowage volumes below each work stat ion.  
The modular concept produces iden t i ca l  . geometries f o r  each work station. 

The e q u i p u ~ r ~ t  volumes- shown are a l l  mdu la r  un i ts .  The ECLSS, power/thermal and safe haven provisions have 
40.0'' 4 40.0" cross sections and are read i l y  accessiblc f o r  service o r  replacement. The remaining equipment 
are a l l  19.0' wide rack mounted uni ts.  

Miscellaneous stowage volumes are a combination o f  rack rnounted un i t s  and those areas ins ide the din'lng 
table and counter top gal ley work areas. 

The u t i l i t i e s  volume represents the four  areas w i th in  the upper 6 lower t russ structures set aside f o r  
the rout ing of a l l  kP I1 L UP Y2 u t i l i t i e s .  

The totdl volunes shown f o r  t h i s  arrangentent have been calculated on wel l  defined form factors fo r  each 
eleulent i n  the t i ab i t a t s .  Each volume form factor  1 i s ted  has been shown mounted t o  r e a l i s t i c  secondary support 
structure. The totals l i s t e d  f o r  each habi ta t  exceed NASA's requirement by a considerable amount. 



HABITAT EQUIPMENT AND STOWAcE,VOLUME DATA SUMMARY SHEET 
C O N F I ~ U ~ A T I O N :  A 2  (4x41  HA0 # I  & #2 -31.5' CYLINDER SHEET NQ. 35 

LAYOUT NO. 7518-B3A-l l I &-211 DESIGN ENGRI GENE W .  HARMS DATE : 

- 
- - -  

I 

*VEG BULK STOWAGE 
*STOWACE CONTAIN 

4-HEALTH EXER FACIL 1 64.0 1 93.20 1 - - -+ -  ]NASA W I T  FW-UP.FIXED WITS S-W HEM]  +29.20 1 ---- 
5-PERS HYGIENE FACLL I 7 . 0  1 7 . 0  1 30.56 1 30.56 l1~clUIEs2I.8ff WWATER T M S  i+23.~6 1 4 2 3 . ~  

FACILITY/EWIPM€NT 

I -WAROROOWGALLEY. 

+HODULAR UNITS 

- - 

r 

2-CREU WARTERS( 8 I 
3 - H E A L T H  MAINT FACIL 

117.3 
20.0 

----- 
88.0 

I 

6-WASTE C a t  F A C I L  7 .0  1 7.0 39.32 39.32 I N U U Y S ~ I . ~ W O F C J U E C T I ~ ~ T * M S  232.32 
7-OPS CONTROL STA ----- * 8.38 

7-PAYLOAD OPS STA -----  - - * -  

7-MfN/REPAIR STA -+---  96.0 41.94 -..-- -----  
8-EOULPMENT 

rP 

NASA BASELINE 

----- 
----- 

e32.32 
---- -- 

1.14 

-% .96 

+ E C L S S  
+OATA MANAGEMENT 

4 COMM/ TRACK I NG 

HABIl 

108.0 

150+0(61 
----- 

+POWER/THERMAL 

*SAFE HAVEN PROV 

*WASHER/DRIEB 

+OXYGEN MASK STOW 

1 I 

+SPARES MOD STOW I l O O . 0  1 100.0 1 1 4 . 0 7 1  107.22 ~ U M  W3T 90VN-4MJ tERE AS RACK W I T S  1-85.93 I* 7.22 

HABY2 

----- 

CWIG A l  TOTALS 

27.44 
27 .44  

33 1.0 

24.0 
8 . 0  

+WEU RESTR STOW 
*EOUIPf RESTR STOW 

REMARKS 

!D€ R a r W U N C Y  (Y W I T S  PROVIDEO 

HABY l 

159.34 

140.16 
---"- 

96.0 

6 0 . 0  
----- 

8 . 0  

HABY 2 

7 ----- 
----- 

331 .O  

73.0 
24 .0  

- - - - - 
6 . 0  

HA841 

*51.34 

140.16 

70.08 

96 .O  

50 .0  

39.0 

8 . 0  

*HtSCEL HOD STOW 90.0 90.0 111.28 33.94 

+TRASH SlOW(HAMU2) -----  6.86 
+ C O M P A C T O R ( H A I ~ I 2 1  ----- 6.86 

, + U T I L I T I E S  7 5 . 0  73 .0  246.00 246.00 

+LIGHTING 
TQTALS 

H A W 2  

---- 
OcOESS YEG ST- 1M LOCLST ICS n(3ULE 

338. 0 

24.27 
24.27 

----- 
6 . 0  

*21.28 

---- 
---- 
168.0 

NnSANoTSHOUN-SHUNMIXASR-WITS 

NO1 SHOW IN FWERWCE W I G  ---- 
NOT SHOW IN WERUIICE U N  1G 
W#1&2 UrLLfTtES IN FOCR CDRFER TRUSSES.+ 

36.01 a).-. PER OTR PROVltDEO 

U M v a  I N E K E R F A C L L I T Y  

80.0 

80.0 
- - - - - 

5.53 

-56.06 

6.86 

l 6.86 

+ 168.0 

19.0 
r236.3 

- 89.86' 

7 .44  

336,O 

72.81 

24.27 

----- 
5.07 

- - - - 
---- 

9.84 

-88.00 

8 0 , O  

80.0 

13.72 
10.26 

19.0 
t208.0 

*140.16 

70.00 

' S U M 4  AS 6 W A R  ~~ W I T S  
yrW AS 19; HOaLLd W I T S  
SMlW AS 19' m A R  W E T S  

5.07 
5.07 

AS 2 RMoVErgLE m f T S  

SMW AS 2 E M O W  W I T S  
ENMI AS 2 FRONT LM[XDLH[TS 

413w AS Rna< W T E D  CIOWLES 

- 

- * - - -  

1272.33 

+ 5.00 

+ 0.27 

416.27 

- - - -  
- 0.93 

* 5.00 

- 0.29 

+ 0.27 

-16.00 

+30.00 
---- 

2.26 

+ 5.07 

- 0.93 

- 

a * - - =  

1390.20 

-16.00 

t30.00 

-10.86 , 
+ 2.26 

- - 

NOT CALCUATEU -19.00 

i 

-19.00 



CREW S l Z E  VERSUS HOOULE LENGTH 

Arrarlyel~u!nt A3 (0-8) depicts a longer mdu l c  (30.5' cyl inder length). 111 this arrilngunant, each habitat  
has an extrd 7.0' section added, t h l s  length below the deck pt.uvides an add4 t iona l  compartl~ant and four ( 4 )  
increuwnts of 21.0'' above the deck f o r  functiorral u t i l i t i e s  and stowaye. Tlra added length provides some 
in terest ing possibilities. I n  thls arrangement two (2) excrc i l ;~  arid two (2) HUF compartl~ents a l a  shown In Hab 
d l ,  while four ( 4 )  double crew compartments (8 crew) are shown i n  Hab Y2. I n  the uppcr volume o f  the module, 
a gal leylwardroou~ seat  iny 0 persons Is shown. Each habitat has ider i t ica l  UCS 6 personal hyyiene con~partments. 
The work control  stat ions are div ided between the two wdules as are the equipment racks. 

I n  the growth version only Hdb #2  has to  be added to the fOC Space Station. The addi t ional  8 crew 
persons (total crew = 16) can use the HMF 6 exercise f f i c i l i t i e s  already provided. The gal ley i s  large enough 
t o  $ e a t  8 persons, f o r  t h i s  reason I t  would not be ur~reasonable t o  assumed that 8 persons w i l l  c a t  w I ~ i  l e  the 
other 8 pcrfonn t h e i r  tasks. The added Hat 12 could be configured on the upper deck t o  provide a meeting 
place for  16 people 6 also a snack bar. 

The tidbi t a t  f a c i l  i tylequipcnent volume data l i s t  and sunwary street lrave not been prepared for t h i s  
arrangement. I f  required, t h i s  i n fomat ion  could be provided a t  the next update of  th is  report, 



FOUR CORNER MODULk,,? TRUSS CONCEPT 
CREW SIZE VERSUS MODULE LENGTH @ c p w i  sr~rxrn a 

I ARRANGEMENT A 3  - 0 X 8 CREW SIZE = 8 I 
I LAYOUT 75 16-83A- I 2  HABITAT MODULE # I  1 LAYOUT 75 18-83A-2 12 HABITAT MODULE #2 1 



FOUR CORNER MODUL,.?' TRUSS CONCEPT 
CREW S I Z E  VERSUS.MODULE LENGTH 

ETA1 1 P1 

PAGES 57 THRU 60 ARE ASSIGNED TO THE CROSS SECTION 

DRAWINGS OF ARRANGEMENT A 3  10 X 8)-7518-B3A-I12 &. -212 

PAGES 61 THRU 73 ARE ASSIGNED TO THE HABITAT F A C I L I T Y /  

EQUIPMENT VOLUME D A T A L I S T S  

THIS DATA WILL BE SUPPLIED AT A LATER DATE - I F  REQUIRED. 



CREW SIZE VERSUS 1110MILE LENGTH 

Arrangement A4 (6  x 4 )  i s  s imilar  t o  A3 (0 x 8) shown on the prccedtng drawing. I n  this arrangement the 
crew quarters are divided differently.  Hab I1 contains SIX (6)  crew quarters, whi le  Hab d2 contains four (4 ) .  
An exercise compartment i s  shown i n  each Habitat and only one (1) Ht1F 1s shown i n  Habi ta t  d l .  

The arrangement above the deck i s  identfcal to  tha t  shown i n  A3 (0 x 8). The IOC crew s i z e  I s  now ten 
(LO) rather than eight (0). Yhen a t h i r d  habltat I s  added a t  growth, t h l s  mdule  could be configured t o  
provide 4 ,  6 or 8 mre crew compartments. Slnce the colnpartnents below the deck a l l  have the same gecmttles 
shapes L volumes, many interesting comb4natlons can be ptovlded. 

The Habitat  facllity/equlpment volume data lIst and sumnary shcet have not been prepared f o r  t h l s  
arrangement. If required, t h i s  information could be provided a t  the next update of t h i s  report. 



FOUR CORNER MODUL. .? TRUSS CONCEPT 
CREW S I Z E  VERSUS MODULE LENGTH 

crrrm 

1 ARRANGEMENT A 4  - 6 X 4 CREW SIZE = 10 I 
LAYOUT 75 18-83A- 1 13 HABITAT MODULE # I I LAYOUT 75 16-83A-2 13 HABITAT MODULE #2 I 

1 I E X E R C I S E I C R Y 0 1 R  I C R Y O F R I  W O T R  I I-W ! EXERC~SE~ I CRY 01R ! C R W  (ITR I 
I A ~  B r F r C ! F  I F I E  ' I I ! A !  D I B  I C !  F I F 



FOUR CORNER MODUL..J TRUSS CONCEPT 
CREW S I Z E  VERSUS MODULE LENGTH 

S T I T l P 1  

PAGES 75 THRU 78 ARE ASSIGNED TO THE CROSS SECTION 

DRAWINGS OF ARRANGEMENT A4 ( 6  X 4)-7518-B3A-113 & -213 
i 
I 
I 

PAGES 79 THRU 91 ARE ASSIGNED TO THE HABITAT F A C I L I T Y /  

EQUIPMENT VOLUME DATA LISTS 

THIS DATA WILL BE SUPPLIED AT A LATER DATE - I F  REQUIRED. 



CREN S12E/l@trULE LENGTtl LYH CWPAHI'HEIiT 

Confiyurcltions A5 (0  x 8) 1 A6 (6  x 4 )  a re  s i m i l a r  to  the ones shown prior. In t h i s  case, another 7.0' 
compartment section and a second 42.0 vestibule sectlon have beerr added for a cylinder length of 42.0". The 
crew s i z e s  of  8 and 10 are the saw as previously described, but mre f a c i l i t i e s  fo r  the crew and equipnlent 
can be provided. 



FOUR CORNER MODUL,.,? TRUSS CONCEPT 
CREW SIZE/MODULE LENGTH-LWR COMPARTMENTS q SPm @ 

MODULE # I MODULE #2 
FUNCTIONAL 
ALLOCATION 

B-ECLSS/POWER 

C-LWR CMPT 
ACCESS AN0 

D-LWR CMPT 
- 504"(42.0') 5 0 4 " ( 4 2 . 0 ' )  ACCESS AND 

SERVICE TO: 
WCS TANKS & 
SHOWER TANKS 

€-HEALTH ME0 

F-HEALTH EXER 

OUARTERS(2) 

504" (42  .04  ) -------t( 



CUMINED HA6 #1/d2 PLAN VIEUS 

Arrangerrknt U ( 6 )  depicts one rmdule (42.0' cylinder length) housing ill l 1l1c fact1 l t l e s  and equipment for 
a crew of  6 .  The same concepts are u t i l l r c d  i ~ i  locating a l l  f a c i l i t i e s  above and below the deck. The cross 
section l e t t e r s  a t  each 21.0'' increment depicts the cross zcction a t  that  point. These cross sections are 
slrosrrr on the fallowing two ( 2 )  pages. The two vestibule entry ways are required In thI s  arrangemnt to galn 
access to the seven ( 7 )  compartnlents below the deck (each crew quarter length o f  7.0" equals two ( 2 )  crew 
quarter con~partments). The HMF f a c i l i t y  i s  accessible thru the exercise conipiirtnant. Thls i s  not an ideal 
situatiori,  but dccess from the other end 1s not possible. 



FOUR CORNER MODULAI, TRUSS CONCEPT 
COMBINED HAB #1/#2 PLAN VIEWS 

6 T A T I C N  

ARRANG CREW 
l w m  (SIZE1 7518-B3A-310--COMBINED HABITAT $ 1  & #2 

VIEW LOOKING DOWN 
A T  LOWER 
COMPARTMENTS 

I I I I I I I I M ;EXERCISE; I CRV OTR ; CRV OTR : CRU OTR, ' I v I w I X ~  Y I Y I Z I  Y , 
7 504"(42 .04)  1 

VIEW LOOKING DOWN 
AT UPPER 
COMPARTMENT 
FACILITIES 



FOUR CORNER MODULA,. 'TRUSS CONCEPT 
COMBINED HAB #1/#2 CROSS SECTIONS 

UPPER SECTION ARRANGEMENTS SHOWN sTArto1 

SECT A - A  SECT B-6 SECT C-C SECT D-D SECT E-E 

SECT f - F  SECT G-G , SECT H-H SECT 1-1 SECT 3-3 

SECT L-L . . 
SECT M-M SECT N-N 

DRAWING 7518-83A-310 



FOUR CORNER MODULAl. TRUSS CONCEPT 
COMBINED HA6 # I / # 2  CROSS SECTIONS 

UPPER SECTION ARRANGEMENTS SHOWN ETATIOI 

SECT P-P SECT Q-Q SECT R-R SECT S-S 

SECT U - U  
- 

SECT V - V  SECT W - W  SECT X-X SECT Y - Y  

LOWER SECTION ARRANGEMENTS SHOWN 

DRAWING 759 -B3A-310  



HAB l TAT FACILITY /EQU i PMENT VOLUME DATA L l ST 

The f o l l m i n g  tm (10) paper i l r t  a11 the facil it ies located i n  arrangerent Bl(6) - Hab I1 L I2 combined. 
The colunln 1 istt!d "SECT LTRU denotes In which cross section drawing the particular f a c l l  i ty or stowage i teu~ i s  
located. The Silm! nlodular concept was utilized frir a l l  equipment located I n  the habltat. A l l  n ~ d u l d r  un i ts  
a r e  19.0" wide x a depth and length/helglbt dimension. The qua~tity and volume o f  each item 1s listed. All 
f a c i  1 l t i e s  (except the operations control s t a t i o a )  that  were discussed previously have been a c c m d a t e d  in 
this arrangerlelrt, 



HABITAT FACILITY/EOUIP"ENT VOLUME DATA L I S T  

CONFIGIJRATION: COMBINED WAB # I  & #2 -42'CYLINDER SHEET NO. 16 
LAYOUT NO. 7518-B3A-310 DESIGN ENGR: GENE W .  HARMS DATE t 

TOTAL 
urn 

f: FTI 

(40.0) 

(18.0) 
------I 

(30.4) 

------- 

28.14 

28.14 

8.07 

. 5.07 
- - _ 1  

5.08 . 

7 .  I8  

10.14 

28. 14 

6.86 

5.07 

7.18 

10.14 

SECT UNIT DIMENSION(") 
FACILITY/Ew I P W T  LTR 

UNIT 
v a  ,, FT 1 

40.0 

18.0 

15.2 

14.07 

32.0 '14.07 

. 5.07 

5.07 

1.54 

3.59 

5.07 

14.07 

6.86 

5.07 

3.59 

5.07 

1.54 2 3.08 

3-59 2 7.18 

QTY 

1 

1 

2 

2 

2 

I 

I 

2 

2 

2 

2 

I 

I 

2 

RU.(ARKS 
_ U  

ESIGNED FOR CREW OF S I X  ------ 
13,68 Cf HIS STW LISTED ON PG 105 

CONTAINS ALL FLUIDS Fl3? CREW 

LISTED ON PAGE 105 AS MISC S T W  VOC 

6 WINDOWS FOR GROUP VIEWING.ETC. 
I 

FOQO VOL W P R  6 CF(2 W I T S  FOR FAIL) 

F O O O V O L A P P R 6 C F ( 2 U N I T S F a F A I L I  

v a  PROVIDED FW B~LK VEG 131~ PAGE 9 

TWO UNITS PROVICED(FA1LURE OF ONE1 

BELOW COUNTER TOP LOCATION 

LOCATED WAIST HIGH-NEAR TA8LE 

WJE WIT ONE E A C H , S I E  OF GALLEY -- 
ONE UNIT NEW EACH FREEZ/REFR PAIR 

L/H 

168.0 

84.0 

60.0 

105.0 

0 

I -GALLEY /WAROl?OOH 8 - I 

-IWSE. KP r3Jt3 * I  I 19.0 14.0 

-WS€ KP SUP Y 2  1 19.0 26.0 

7 

10.0 

13.6 

• TABLE 0 - G  

.OVERMAD CANTEEN D-G 

30.0 r C W T E R  TOP UNIT 

. W I W M W  . 

.GALLEY W I T S  I 

---- 0-H 

E .F .C 
I I 

I I 

32.0 

14.4 

14.4 

10.0 

13.6 

14.4 

32.0 

19.0 

19.0 

19.0 

19.0 

c1 
I 
0 
m 

60.0 

40.0 

32.0 

32.0 

4 . 0  

24.0 

32.0 

40 .0  

-AMBIENT FOOO # I  

-AMBIENTFOQ13#2 

-AHBIENT FOOD Y 3  

-COMPACTOR 

-REFRIGERATOR 
I 

-f REEZER 

-CONVECTOR OVEN 

-MICRO WAVE OVEN 

-DlSHWASHER 

-HAND WASI-ER 

0 

C 

I 

I 

c 
C 

C 

I 

19.0 

19.0 

19.0 

9 . 0  

D 

J 

19.0\ 2 0 . ~ 1  26.0 

19.0'  32.0' 14.4 

-WATER HEATER B 19.0 24.0 

32.0 

13.6 --- 
I .  



HABITAT FACILITY/EQUIPb45NT VOLUME DATA L IST 

CONFILdRATION: COMBINED HA6 #I 61 #2 - 42  CYLINDER SHEET NO. 9 / 
LAYOUT NO. 7518-B3A-310 DESIGN ENGRt GENE W .  HARMS DATE I 

TOTAL 
VOL 

IT..Fl-I 

- - -  
3.08 -------- 
6.86 

27.44 

.- 
SECT 

FACILITY/E(UIPmT LTR 

I-GAtlEY/WAROROOM 

GALLEY W I T S  

-UTENS/APPL B 

i 

REHAAKS 

UTILIZE m A C T C R S  P R O V I E D  

LOCATED BELOIJ FOOO PREP COUNTERS 

-TRASH STOW . - 
-VEG BULK STW 

w 

WIT O I ~ I O N ( * L  

D 

G.H 

-GALLEY STOW I 

WIT 

LFTI 
VOL 

1.54 

6.86 

6.86 

' 

19.0 

19.0 

E,F 19.0 24.0 4 27.44 LOCATED BELOW FWD PREP.CWNTERS 

QTY 

2 

I 

4 

w 

u 
ID 
LI] 

*FACILITY VOL SUH 

-HOWCAR W I T S  

-TABLE 

-CAN TEEN 

-VEG BULK STOW 

-GALLEY STOW 

-MISCELL STOW 

- -  

-- 
-TOTAL VOL 

19.0 24.0; 26.0 

D 

14.0 

24.0 

L/H 
-' 

10.0 

24.0 

- 

(44.08)  
p - , - - - - P  

I I 
I I 

161.45 

(40 .0 )  

( 18.01 

27.44 

LISTED ON PG 105 AS MIS(= ST& VOL 

27.44 ----- 

_L_I_--- 

I 



HABITAT FACILITY/EQUIP"ENT VOLUME DATA L IST  
CONFIbdRATION: COMRINED HAB # I  & #2 -42 CYLINDER SHEET NO. 9a 

HARMS DATE : 

REMARKS 

W I T S  RETLRKD TO EARTH WITH CREW --- 
SINGLE UNIT-KEY BOAR0 NOT SHOWN ---- 
NOT SHOWN A T  THIS TIME 

STACKED FROH FLOOR TO CEILING 

CAN BE REPOSITIONEO OR STOWED 

NOT SHOWN AT THIS TIME 

----- 

TOTAL FOR EACH CREW QTR-6 SHOWN 

LAYOUT NO. 7518-83A-310 DESIGN ENGR: GENE W .  

QTY 

7 

FACILITY/EQUIPMENT 

2-CREW QUARTERS 

*DECK W I T S  

-CREW STOW N I T S  

TOTAL 
VOL 

20.44 

SECT 
LTR 

Y 

Y 

UNIT 
VOL ,, FT, 

2.92 

2-92 

1 1.68 

32.12 

2.92 

108.00 

---1, 

143.04 

UNIT DIMENSION("I 

-TV/PC COMP 1 

-OESK(FQLDINGI 

' 

W 

19.0 

u 
I 

b-' 
0 
o 

D 1 L/H 
1 

14.01 19.0 

-FREE VOLUME 

-TOTAL V O L  

*SIDE W I T S  

-CREW STOW UNITS 

- 
-SLEEP BAG 

-BULLETIN BOARD 

. 
4 

@ F A C I L I T Y  V 0 1  SUM 

-MOWILAR UNITS 

-MIS& VOLS 

-STR/MISC 

Y 2.92 19.0 

73.0 

19.0 

20.0 

4 

I I 

I I I 
I I 

14.0 

2.0 



HABITAT FACILITY/EOUIF"7NT VOLUME DATA L IST  
CONFIGURATION: COMBINED HA6 # I  & #2 -42'CYLINDER SHEET No. 99 

H 
I 
r .  
0 
r 

HARMS DATE : 

REMARKS 

NOOlllAR UNITS-FLOOR TO CEILING 

HOOULAR UNITS-FLOOR TO CEILING 

INCLUlEO IN FREE VOLUME TOTAL 

LAYOUT NO. 

F*CILITY/E(XLIP*NT 

3-HEALTH HAINT FACIL. 

.DECK UNITS 

-ME0 MOD UNITS 

@SIDE W I T S  

-MED MOD. W I T S  

.HIEX ITEMS 1 
-EXAM TABLE 1 

.FACILITY VOL SUM 

-MODULAR UNITS 
v 

-MZSC VOLS 

-STR/MISC 

-FREE VOLUME 

-TOTAL VOC 

L 

7510-63A-310 
SECT 
LTR - 

V 

V 

V 

DESIGN ENGR: GENE W ,  
U N I T  DLMENSIW("1 

19.0 

TOTAL 
VOL 

46.72 

23.36 

WIT 
VOL 
( r  FT) 

2.92 

2.92 

70.08' 

216.00 

286.08 

CITY 

16 

8 

I 

I I 
I I 

L 

19.0' 14.0' 19.0 

20.0 

a 1 L/H 

24 

14.0 19.0 



HABITAT FACILITY/EQUIPMENT VOLUME DATA L I S T  
CONFIGd?ATION: COMBINED HAB # I  & #2 -42 CYLINDER SHEET NO. 100 
LAYOUT NO. 7510-B3A-310 DESIGN ENGR: GENE W .  HARMS DATE : 

TOTAL 
VQL 

(17 FTI 

(17.521 

5.84 

5.84 

17.62 

(23.36) 

24.00 

40.00 

(40.881 

29.20 

(64.001 

216.00 

245.20 

I 

H 
1 
P 
0 
h ) .  

REMARKS 
I--- 

LISTED ON PG 105 AS HIS& STOWAGE 

I 

LISTED ON PG 105 AS MISC'STOWAGE 

SHOWN AS FIXEDEQUIP I N  FREE VCLUME 

SHOWN AS FIXED EWIP IN FREE VOLUME 

LISTED ON PG 105 AS HISC STOWAGE 

SECT 
LTR . 

W 

W 

W 

W 

W 

FACILITY/EwIPKNT 

4-HEALTH EXER FACIL 

a E C K  UNITS 

-MOO STOW W I T S  

-TV/PC COMP 

-SPEAKERS 

- B M K  W I T S  ; 

@SIDE W I T S  

-HOD STOW W I T S  

*MISC ITEMS 

-ERGOMETER 

-TREADMILL 
, 

.FACILITY v a  sw 

-l4NlUAR UNITS 

-HISC VOLS 

-EW IPMENT 

-FREE VMUME 

-TOTAL VOL 

UNIT DIMENSION(') WIT 
VOL ,,_,,, 

2.92 

2.92 

2.92 

2.92 

2.92 

19.0 

19.0 

OTy 

(61 

2 

2 

6 

(8)  

I 

I 

(141 

10 

0 

14.0 

14.0 

L/H 

19.0 

19.0 
L 

19.0' 14 .0 '  19.0 

19.0 

19.0 

24.0 

24.0 

I I 
I I 

14.0 

4 .  

36.0 

48.0 

19.0 

19.0 

48.0 

60.0 



HABITA-T FACILITY /EQUIP'1ENT VOLUME OAT A L I S T  

CONFIGURATIONt COMBINED HA0 # I  & #2 -42'CYLINDER SHEET NO. I O  I 
LAYOUT NO. 7518-83A-310 DESIGN ENGR: GENE W .  HARMS DATE': 

I 

FACILITY/Ec#JIP&NT 

5-PERS HYGIENE FAC 

.MOWLAR W I T S  

-GENERAL STOW 

-HAMI WASH 

CITY 

2 

I 

S€CT 
LTA 

0.R.s 

0 

0 

TOTAL 
VOL 

I C-FT I 

5.84 

2.92 

REMARKS 

--- 
32.0 

10.9 

UNIT OZMNSfONI 1 UNIT 

CI 

+' 

OOMEDONBOTHENDS-20" W I L E  M#JR 

APPROX 80 GALS OF WATER 

34 00' - - - - I  74.0 I 

0 

19.0 

19.0 

0 

aSHOWER . 
I 

*MISCU.LAEOUS 

-WATER SUP TANK 

.FACILITY VOL SUM 

-MM3UAR UNITS 

1 

D 

19.0 

14.0 

' VOL 
L/H FT, 

R.S 

Z 

14.0 

19.0 

10.9 ---- 19.0 

-- 

2.92 

2.92 

I 34.0 

-MI% VOLS 

-SHOWER 

-STR/MISC 

-FREE VOLUME 

-TOTAL VOL 

8.76 -- 

(ROOM F08 ONE OCCUPANT ONLY1 

(HYG CMPT-128.47 CF.TANKS-21.8 CFI 

1 1 
I 1 

2 

I 

21.8 , 

32.0 

28.0 

150.27 



HABITAT FACILITY/EOUIF"'EI.IT VOLUME DATA L I S T  

CONFIbdRATION: COMBINED HA0 # I  & #2 -42'CYtJNDER SHEET NO. 103 
W .  

TOTAL 
VOL 

r F T I  

5.84 

2.92 

5.84 

2.92 

12.6 

10.9 

0 .  

17.52 

12.6 

GENE 

OTY 

2 

L 

2 

I 

1 

1 

I 

6 '  

I 

F '  
0 
ob 

HARMS DATE : 

REMARKS 

FWMED FACTORED TO ZERO G OCCUPANTS 

REMOVABLE UNIT-RETURN TO EARTH 

CAN BE USED TO REPRCCESS WATER 

-STR/HISC 

-FREE VOLUME 
I 

-TOT& V C L  

LAYOUT NO. 

FACILITY/EQUIPNWT 

6-WASTE COU. FAC 

W W J L A R  W I T S  

-GENERAL STOW 

-HAND WASH 

-GENERAL STOW 

-G€MRAL STOW 

.MISCELLANEOUS 

-URINE/FECAL COC 

- F E C A L C O L L M O O  

-URINE COLL HOD 

I 

@FACILITY VOL SUM 

- m A R  W I T S  

-W INE/FECAL COL 

-HISC VOLS ----- 

7518-83A-310 

SECT 
LTR 

0.H.S 

0 

Q 

S 

S 

R 

Z 

Z 

61.5 

150.27 

(ROOM FOR TWO OCCUPANTS) 

(WC CMPT=128.47 Cf ,TAWS=21 .8  C F )  

ENGR: 
UNIT 
v a  

FTI 

2.92 

2.92 

2.92 

2.92 

12.6 

10.9 

10,9 

DESIGN 
WIT DIMENSION(") 

L/H 

14 .0  

19.0 

19.0 

19.0 

0 

19.0 

4 .  

19.0' 19.0' 14.0 

19.0 
I 

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

19.0 

19.0 

19.0 

9 . 0  

I I 
1 1 

14.0 

----  
34.0 

34.0 



HABITAT FACILITY/EQUIPL4ENT VOLUME DATA L I S T  
CONFILJRATION: COMBINED HAB # I  & #2 -42.CYLTNDER SHEET No. 1 03 
LAYOUT NO. 7518-B3A-310 DESIGN ENGR: GENE W .  HARMS DATE : 

FACILITy/EwIPMNT 

7-WURK STATIONS 

*UPS CONTROL STA 

-VERT 0 1 9  PNLS 

-HORIZ CNTL P K S  

-HOD STOW UNIT 

*PAYLOAD OPS STA 

SECT 
LTR 

n,N.O,P 

UNIT  OIMENSION(") W I T  

[r ~t 1 
V O t  0 

2 .0  

2.0 

L/H 

30.0 

30.0 ---- 
26.0 

30.0 

--** 

40.0 

TOTAL 
VOL 

C FPI 

1 

I I 
I I 

6 .0  

6.0 

24.0 

6 .0  

---- 
---- 

19.0 

u -HORIZ CNTL PmS 0.P 19.0 
' I 
F F  
0 
01 19.0 

2 

2 

- 
RUUIRKS 

COMBINED WTH PAYLOAD W S  STA 

I 

i 

aMTN/REPAIR STA 

-VERY DISP P N S  

-HORIZ CNTL PNLS 

-WmK BENCH 

-MOO STOW W I T  

.FACILITY VOL SUM 

- m A R  UNITS 

-MISC VOlS 

-TOTAL VCL 

~ 6.86 

4.00 ------- 
4.00 

n.N.O,? 

M.N 

0.P 

M,N 

2.0  

---- 
5 . 7  

6.86 

ONE VIEWING WINDMJ PROVIED 

19.0 

- - -*  

30.0 

19.01 24.01 26.0 

I I 

2 

I 

' 2 

4 

7 

------ 
4.00 

5.70 

13.72 

27.44 

17.70 

ONE VIEWING WPWMU PROVIDED 

4 



HABITAT FACILITY/EOU1Pb!ENT VOLUME DATA L I S T  
CONFIGLJRATION: COMBINED HAB # I  & #2 -42'CYLINDER SHEET NO, l<jd ' 

LAYOUT NO. 7518-03A-310 DESIGN ENGR: GENE W .  WARMS DATE : 
SECT WIT DIENSIQ(Jt"I UNIT T 

FACILITY/E(UIPWNT LTR 
D L/H ,r I 

VOC OTY 

2 

2 

2 

(61 

4 

4 

u 
t 
C 
0 
01 

-M063 W I T  13 

V O t  
C F T l  

100.0 

118.0 

118.0 

(336.01 

6.16 

14.36 

8-EQUIPHENT 

oECLSS 

-HOD W I T  # I  

-W WIT Y 2  

-HOO WIT 43 

-SUB TOTALI I 

*DATA lrlGMT 

-MOO WIT Y I  

-#0 U N I T  #2 

REMARKS ---- 

MOWCAR REHOVABLE/REPLACEABLE UNITS 

- .  . 

M X U A R  RACK NMJNTED UNITS 

T . U  

-- 

A 

A 

A 

T .U 

T.U 

T.U 

-KO WIT #4 

-SUB TOTAL l 1 

*(=OMH/TRACKINC; 

-HOO WIT # I  

-MOD UNIT Y 2  

-HOD U N I T  Y3 

-MM3 W I T  Y 4  

-W TOTAL( I 

I 
-TOTAL VOI- 

5.07 4 19.0 

T,U 

L 

L 

L 

L 

L 

40.0 

40.0 

19.0 

19.0 

32.0 ----- 
14.07 

1.54 

3.59 

5.07 

14.07 

40.0 

14.4 

40.0 

14.0 

32.0 

10.0 

4 

(16) 

1 

1 

1 

I 

( 4 )  

19.0) 24.01 13.6 

19.0' 32.0' 14.4 

59.0 

1.54 

3.59 

---- 

40 .0 '  40.0'  ---- 

I 

50.0 

40 .0 -  ---- 

19.0 

19.0 

56.28 

(97.081 

1.54 

3.59 

5.07 

14.07 

(24.27) 

59.0. 

NOOULAR RACK W T E D  W I T S  
I 

' 

40.0  

.- 

14.0 

24 .0  

32.0 

. 

10.0 

13.6 ,  



HABITAT FACILITY/EQUIPYENT VOLUME DATA L I S T  
CONFIb3RATIQN: COMBINED HA0 # I  & #2 -4i.CYLINDER SHEET NQ . 1 i15 
LAYOUT NO. 7510-83A-310 DESIGN ENGR: GENE W .  HARMS DATE : 

I 
F 
0 
4 

FACLLITY/EWIPMENT 

9-MISCELLANEOUS 

*CLOTHES WASHER 

*CLOTHES DRIER. 

*OXYGEN MASKS 

*OXYGEN MASKS 

*CREW RESTRAIN?S 

*EQUIP RESTRAINTS 

.SAFEHAVENMODS 

C P A R E S  M(a[3 STOW 

*SPARES MOO STOW 

GPARES HOD STOW 

.SPARES HOO STOW 

SECT 
LTR ' 

J 

J 

J 

J 

X 

K.L 

K .L  

K.L 

K,L 

6.86 

15.2 

26.0 19.0 

(SPARES SUB 1 Of AL 

-TABLE BASE STli 19.0 16.0 13.0 2.28 6 

-HEALTH EXER MIEA 19.0 14.0 19.0 2.92 I4  

LHISCL S W  TOTALI 

-TOTAL V U  

24.0 4 

. 2 

WIT DIMENSION(") 

mMISC STOWAGE 

-COUNT TOP CADIIT 

WIT 

~ r r  
VOC 

14.07 

14.07 

1-56 

3.59 

10.9 

1.54 

3.59 

5.07 

14.07 

13.68 

40.88 

(84.861 

W 

19.0 

19.0 

19.0 

VOL I N  BASE STRUCT OF TABLE --- 
THESEMOOSINHEALTHEXERCISEFACIL 

27.44 

(100.251 

30.4 O-H 

O n  

1 

1 

2 

2 

A 

3 

3 

3 

3 

v a  IN GALLEY COUNTER TOP CABIEETS 

D 

40.0 

40.0 

14.0 

I I 
I L 

L/H 

32.0 

32.0 

10.0 

19.0' 24.01 13.6 

TOTAL 
V O t  

14.07 

16.07 

3.08 

7.18 

43.6 

4.62 

10.77 

15.21 

42.21 ------- 

i 

R E W K S  

FRONT LOACE0 UNIT 

FRONT LOADEDWIT 

SHQWNAS4REm3VEABLEMDDlLARVJITS ---- 
10.0 

13.6 

14.4 

32.0 

19.0 

19.0 

19.0 

19.0 

19.0 

34.0 

14.0 

24.0 

32.0 

40.0 



HABITAT FACILITY/EOC)IPL~ENT VOLUME DATA L IST  

CONFIGdRATION: COMBINED HAB #I & #2 -4kmCYLINDEf? SHEET NO. I \ ~ h  
LAYOUT NO. 7518-83A-310 DESIGN ENGRr GENE W .  HARMS DATE : 

FACILITY/EWIPKNT 

9-HISCELL (CONTO) 
I 

*UTILITIES RUN 

*LIGHTING 

SECT 
LTR 

UNIT  

I r d ~ ~  
VQL -- 

1 I 
I I 

I I 

p.l 

v 
0 
00 

------- 

! 

-TOTAL VOL - 
- 

UNIT DIMENSION("I 

r 

w I D  
REMARKS 

L/H 

- - -  
4 SECTORS PROVIMO IN CROSS SECTION 

WT SMmN 



HABlTAT EQUIPMENT AND VOLUME UATA SUMMARY SHEET 

The values listed on the previous ten (10) pages have been sumnarized and l isted on th ls  table. The NASA 
reference bdsel ine values are a lso  listed for coolparison purposes. In general all volunles have, been inet or 
exceeded. 



HABITAT EQUIPMENT AND VfU.UME DATA SUMMARY SHEET 
CONFIbdRATION: COMBINED HAB # I  & #2 -4r'CYLINDER SHEET NQ . I \I7 

. . 

I r --*BULK VEG STOW 1 117.3 [ ----- 27.44 

LAYOUT NO. 7518-03A-310 DESIGN ENGRt GENE W .  HARMS DATE : 

- .- 

[REMAIMXR OF BULK STM I N  LOG )100 

I .GALLEY STOW 

FACILITY/EOUIPMENT 

I -WARORWGALLEY 

.RACK MTO EQUIP 

- - - 

2-CREW W T E R S  -----  150.0 210.24 TOTALS Pm 6 CREW W T E R S  + 60.24 

3-HEALTH M I N T  FACIL. 88.0 ----- 70.08 - 17.92 
4-HEALTH EXER FACIL 64.0 ----- 93.20 USA UNlTS FUD-LP.TMSE ARE FIXED + 29.20 

COMBINED HABITAT 
TOTAL VOL(CU.FTI 

161 l45 

- - - - - - -  - 

5-PERS HYGEIW FACIL. 7 . 0  7 . 0  30.66 

&-WASTE COLLEC FACIL.  7 . 0  7 . 0  39.32 

7-WORK STATIONS 20.0 125.0 46.14 

8 -EQUIPIJIENT 

I NASA BASELINE 
REMARKS 

E)EOUJDANCY OF FACILITIES P R O V I ~  108.0 

- 
A .  

+ 53.45 

HABY2 

----- 

aCIATA HGHT 

~COMM/TRACK ING 

*POWER/THERNAL 

9 -H ISCELLMWS 
I 

aWASH/DRIER/MASKS 
I 

.SAFE HAVEN 

1 .HISCELL STOW 1 90.0 1 90.0 1 84-96  USE 90 CF AS REDHT FOR MISC srw I - 5.0d 1 

*EQUIP RESTRAINTS 

a!s'A)7ES 

24.0 

8.0 

96.0 

8 .0  

50.0 

I I I I 

I (TOTALS ) 1236.3 1208.0 1757.03 I I I 

r 

6 . 0  

100.0 

d.JTI t lT lES 

bL ~~T 1% 

73.0 

24.0 

96.0 

47.0 

50.0 

6 .0  

100.0 

73.0 

19.0 

97.08 

24.27 

38.40 

43.60 
------ 
loo.= 

73.0 

19.0 

WLI* EQUIP TOTALS CCWLHED 

BAGUINE EWIP TOTALS COMBINED 

+ 0.08 

- 7.73 

- 8.60 

NOT CALCUATED 

USE 100 CF AS REOH1 FOR SPARES 

327.60 
------ 

+ 0.25 

w ~ 4 . r z  UTILITIES IN 4 COR& TRUSSES 

NOT CAlCULAlED 

+ 254.6 


