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3.4 -8 Hole Pattern of Overhead Cortainer and Equipment Attachment 834~ 9
3.4 ~3%a Limit Load Factor Diagram fiur Dimerisioning of Brackets, :
2one "Overhead Structure" 834~ 11
3.4 -3 Limit Load Factor Diagram for Dimerisioning of @rackets,
b 2one '"Overhead Structure! 83.4~ 12
b
' 3.85-1 Owverhead Stowage Containers 83.9~- 1
. 3.8-2 Qverhead Stowage Container 8385~ 2
3,5 ~3a Standard Overhead Caonfiguraticns for which ¢lossouts are provided 83.5~- 3
3.8 =3b Standard Overhead Configurations for which closeouts are provided B83.5- 4
3.5-4 Quter Contatner View from Backside 83.5- 8
i 3.8~5 Container Payload Envelope 83.5- 6
3.5 ~6a  Inner Container - Attachment Provisions for Top Plate 83.5~ 7
3.5«-6d Inner Container - Attachment Provisions for Bottom Plate 893.5~- 7
3.8 -6¢ inner Container - Attachment Provisions for Side Walls 83.5%5- 8
3.5 ~&d Inner Container - Attachment Provisions for Rear Wall 83.85~- ¢
R
‘ 3.5 ~7a Film Stowage Kit =~ Overview B83.8~- 10
! 3.5-7 Film Stowage Kit = Restraints 83.8- 11
| 3.8~7 Film Stowage Kit = Top and Sottom Cover 83.85- 12
. 3.95~-7d Film Stowage Kit = Adapter Plate and Separator Sheet 83.5- 13
' 3.5-8 Rack Stowage Container = exploded View 835~ 18
F 3.85=~-9 Payload Envelope s B83.5- 18
! 3.5 - 10 Rack Stowage Container = View Qutside 8385~ 17
3.5 = 11a Guide Frame Right Side of Double Rack (Uoper Part) 83.5~- 18
3.8 =~ 116 Guide Frame Left Side of Double Rack (Lower Part) 83.5- 18
3.5 - 12 Rack Stowage Container Attachment Provisions 83.8~-
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3.5~ 13 Rack Stowage Container Attachment Provisions 3.5= 20
3,5~ 14 Rack Film Stowage Kit ~ Cverview 3.5~ 21
3.5=15 Film Stowage Kit - Details 3.6« 22

3.6~ 1 Airlock = Experiment Envelope 3.6- 2
3.6~ 2 Airlock Experiment Envelope 3,6- 3
3.6~ 3 Experiment Table 3.6=- 5
3.8~ 4 Experiment Table with Support Bracket for Harness [ 3.6~ ©
3.6~ 6§ Experiment Table with Support Bracket for Harness !l 3.6~ 7

.
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7 Table Rail = Details
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8 =14 Aft View = Location Geometry 8- 23

8 =15 Aft View Location 8- 24
3.6 =16 Viewport Adapter Assembly 3.6= 25
3.6 ~-17 Viewport Acapter Assermrbly - View Qutside 3.6~ 28
3.6~-18 Viewport Adapter Assembly -~ View [nside 3.6= 27
3.6 =19 Adapter Plate - Experirrent [nterface Provisions 3,6 - 29
3.6 - 20 Tentative High Quality Window / Viewport Assembly Layout 3.6~ 30
3,7= 1 Location of Experiment Vent Assembly (n the Module 3.7- 2
3,7~ 2 Layout of Forward Upper Feeathroughplate 3.7- 8
3,7- 3 Interface betwean Vent and Feedthrough 3.7- 4
3.7= 4 Details of Experiment Vent Assembly (Exploded View) 3.7~ §
3,8~ 1 L.ocation of Experiment Dedicated Connector Brackets in the Module 3.8~ 1
3.8 = Za Location of CH 30 in the Mainfloor 3.8~ 2
3.8~= 2b Panel Lay - Qut of CB 50 3,8« 2
3,8 = 2¢ Vicimty of CB 50 3.8~ 3
3.8~ 2d Vicimty of CB 850 3.8~ 4
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3.8~ 3a Location of C8 5 on the Subdfloor 3.8~ 8
3.8~ 3b FPanel Lay - Qut of CB 5 3.8~ 6
3.8= 3¢ Vicimty of CB 8 3,8~ 7
3,8~ 3¢ Victmty of C8 5 3.8~ 8
3,8 - 4a Location of C3 6 in the Matnfloor 8.8~ ¢
3.8~ 4b Panel Lay~-Outof CB 6 3.8- 9
3.8~- 4c Vicinity of CB 6 3.8= 10
3.8+ 4d Vicinity of CB 6 3.8~ 11
3.8 = Sa Location of CB 16 and CB 28 in the Mainflocor 3.8~ 12
3.8~ 5b Panel Lay=Out of CB 16 (C8 28) 3.8~ 13
3.8= S5¢ Vicimty of CB 28 3.8~ 14
3.8~ 54 Vicimty of CB 16 3.8~ 18
3.8~ 5S¢ Vicinity of C 16 3.8~ 18
3.8~ 6a Location of Connector Bracket CB 18 3.8~ 20
3.8~ 6d Ffanel Lay~Out of CB 18 3.8~ 21
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3.8 = 8¢ Vicinity of CB 18 8 3.8~ 22
3.8~ 7a Location of CB 25 and C8 28 in the Overhead Structure 83.8~- 23
3,8~= 7c Panel Lay=Out of CB 25 and CB 26 83,8~ 24
3,8~ 7¢  Vicimty of CB 25 (and CB 26) 83,8~ 25
3.8~ 8 Art End Cone Feedthrough, Connector S8racket CB 30

(User Dadicated Blank Plate) 83.8~ 26
3.8= 9 Viginity of CB 3¢ 8 3.8~ 27
3.8 =10a Limit Load Factor Diagrams for Dimensioning of Brackets

2ne "Floor Honeycomb Subfloor! 853,88~ 29
3.8 «10b  Limit Load Factor Diagrams for Dimensioning of Brackets

2one "Floor Honeycomb Subfloor! 83.8~ 30
3.9~ 1 Utility Routing Envelope Ba3.9~ 1
3.9~ 2a Utility Routing Envelopes - Core Segment (Plan View) 83.9- 2
3.9 = 2b Utility Routing Envelopes - Core Segment ‘Cross Section) B3.9~ 3
3.9 = 3a Utility Routing Envelopes - Experiment Segment (Plan View) B83.9~ 4
3.9 - 3o Utility Routing Envelopes - Experiment Segment (Cross Section) B83.9- 5
3,9 - d4a  Utility Routing Attachmaent Provisions B3.9- 3
3.9 = 4b  Utility Routihg Attachment Provisions B3.9~ 7
3.9 =~ dc  Utility Routing Attachment Provisions 83,9~ 8
3.9 = 5a Vent Line Routing Concept B39~ 9
3.9 - 3b Routing at Rack Upper Fart 83.9~ 10
3.9 - 5c  Routing at Rkack Upper Part 83.9~ 11
3,9 = 5 Vent iLine Routing from Starboard, Forward View 8 3.9~ i
3.9 - Se \ent Line Routing from Starboard, View tu Top 88.9~ 13
3.9 = 5f Vent Line Routing from Starboard Side, Side View 83.9~ 14
3.9 - Sg Vvent Line [Routing from Port Side, Forward View 83.9~- 18
3,9 = 5h Vent Line Routing from Port Side, Side View 83.9- 18
3.9 = 5i Vent Ltne Routing from Port Side, View to Top 83,9~ 17
3.9~ 8 Fastening of Vent Line 1n the Upper Rack Areas B83.9~- 19
3.9 - 7a Rack 4, Heat Exchanger Configuration 83,9~ 22
3.9~ 7o Rack 4, Heat Exchanger/Coldplate Configuration 8 3.9~ 20
3.9~ 7¢  Rack 4, Heat Exchanger/Coldplate Configuration,

Secondary Loop Instde 83.9~ 24
3,9 = 7d . Rack 3, Heat Exchanger Conftguration, Secondary Loop Inside B 3.9~ 2%
3.9 - 7e¢. Rack 3, Heat Exchanger/Coldplate Configur ation,

Secondary l.oop Inside/Qutsice 83.9~- 28
3.9 - 7f Rack 4, Heat Exchanger Conriguration, Secondary Loop Inside/Outside 838.9- 27
3.9~ 79 Sec., Loop from Exn, H/X To View=Port 83.9~- 28
3.9 = 7h Exp. Utility Routing Envelopes 83.9~ 29
3.9=- 71 Exp., Utility Routing Envelopes 83.9- 30
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1, SCOPE

The Structure Interface Definition Appendix B defines the mechanical interfaces betwesn Spacelab and its
payload, The envelopes available for mounting payload hardware are specified together with the standard struc-
tural attachment interfaces,

Overall load capabilities and the local load capabilities for individual attachment interfaces are defined for
the standard mounting locations., For mcunting arrangements where the load capabilities are not easily pre~
sentable in tabular or grashic form, or where individual analyses may be necessary cn a case-by-case -
basis, the available analytical tacls are briefly listed. The mechanical environment is defined, Mechanical
intarfaces betwsen the payload and the EPDS, COMS and ECS are ailso included,

2. CONTENTS OF THE DOCUMENT

The experiment may interface structurally with the following Spacelab / Orbiter hardware :

- Aft Flight Deck
- Module
] Racks
) Floor
] Center Aisle
[ Qverhead Structure
. Containers
[ ) Common Payload Support Equipment
® Experiment Vent Assembly
- Pallet
o Hardpoints/Substructure
[ Panels
° Cold Plates/Cold Plate Support Structure
- Instrument Pointing System
® Payload Integration Ring
° Payload Clamp Assembly
® Optical Sensor Package
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3, Module

A general overview of the module interiop is given in Figure 3.1 = 1, Standard structural Spacelab/
experirrent interfaces are provided to accommodate equipment at

- the experiment racks
Spacelab provides single and double racks for the accommodation of 19" type of
equipment. In the racks ECS, EPDS, and COMS services for experiments are
foreseen

= the module floor
the center aisle is dedicated to experiments and provides ECS, EFPDS, and COMS
serv'ces for experiments.
the side floor available for experiments at locations where racks are narmally flown,
the underfloor area in the experiment segment of the module can be used for experiments
by means of a usep provided subfloor (see also para. 3.3.3.3),

- tHo overhead structure
experiments can make use of the overhead stowage containers and experimant rack
attachment points at the overhesad structure whenever the stowage containers and
racks are not installed

= the stowage containers
Spacelab provides rack mounted and overhead mounted stowage containers for experimaent
equipment.

- the common payload support equipment (CPSE)
Spacelab provides an airlock with EPDS and COMS services for experimaents ,a high
quality window/viewport assembly and a viewport assembly with mechanical attachmaent
provisions.

The module also provides interfaces for

=~ the experiment vent assembly

to dump gases from experiments into space by means of an experimenter provided
vent line

= the module connector brackets
which provide interfaces to COMS and EPDS on module level
=~ experiment utility routing provisions

which allow the routing of utilities under the main floor from experiment to experiment or
Spacelab subsystems. There are also provisions to route a vent line and
to route liquid lines to the experiment heat exchanger.

83,11
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3.1 Module Characteristics
3.1.1 Module Payload Envelopes

For reference the overall accommodation geometry of the short and long module as well as the

main payload envelopes are shown in Figures 3.1 = 2a and 3.1 - 2b.
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3.1.2 Module Location ldentification System j
A location identification system has been established for crew orientation in the module. The system /

used for Spacelab subsystems (s aiso appllciblo for experumnent equipmaent, . ;
The location identification should not be confusedwith the rack numbering system as defined in
Section 3,1.2.1, )

3,1.2.1 t.ocation Identification Code

-

, The location is identified by an alphanumeric code. This code doplctod in Figure 3.1 = 3 is based on the
' following groundrule:

= Forward end cone (F) and aft end cone (A) locations are identified by a grid coordinate system
having a number 0 to 10 for distance from left to rignt as viewed and a letter for height from
top to bottom., .

« Overhead séowag. containers (0) numbered 1 through 14 from fore to aft (e.g. 012).
.= For the rest the module is divided into 12 slices along the cylinder axis starting with
' 0 for the forward endcone volume, followed by 1 through 10 representing slices of single
rack thickness and 11 being the aft end cone volume.
! A prefix letter denotes the location in the: Y=2 plane:

The right and left side of the deck {main floor) is coded DR and DL,
The right and left sice of centar aisle equipment {s coded CR and CL
] The right and left side of the underfloor is coded UR and UL
Racks on the right and left side are coded R and L. For racks a suffix letter determines
the height counting from top to bottom,

The decoding of the location {dentifier is given below
| oxumplo[ R l Y T G —]
Prefix . /  Numoer N Suffix \

1
;
; © = Overhead container 1...14 fore to aft -
f F = Forward eand cone 1...10 left to right A...Z top to bottom
F A = Aft end cone
F R = Rack right sice 1...10 fore to aft A...2 top to bottom
r L. = Rack left side
OR = Deck right side 0...11 fore to aft -
DL = Deck left side
CR = Center aisle right 0...11 fore to aft . -
CL = Center aisle left
5 UR = Underficor right 0...11 fore to aft ' - :
UL = Underflocor left :

The example alphanumeric code identifies the location of the Intercom Remote Station in the upper

L_ rignt part of rack 10, 2

B3.1-6
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3,1,2,2 Location Identifier on Front panels

The location identifier tagging will be performed by the mission cperator. The experimenter has

to reserve space on the front panels of iis equipment for a location (dentifier decal as shown in
Figure 3,1 = 4, Required (s an area of 12 x 27 mm2 preferably In location 1, As a back up localion 2
is acceptable,

/LOCATION IDENTIFIER \\

REPRODUCIBILITY OF THE
ORIGINAL PAGI 1S POOR

Figure 3,1 = 4: Locator Coding System

At

An example showing how the location identification is performed on Spacelab subsystems (s
shown in Figure 3.1 « 5.

]
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Figure 3,1 = 5: Example~Locator Coding System
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3.2 Experiment ~acks
)
3,2.1 R~ack Characteristics

Experiment racks are standard 19 inch racks o accommodate standard as well as non = standard
laboratory equipment, The total number of experiment racks is two double and two single racks (n

the core segment and four double and two single racks 1n the experiment segment,

Experiment racks are mission dependent Spacelab subsystem equipment and can be removed, (f
required, In thi3 case, experiment equipment can be mounted at the same attackmaent points of
the racks on the floor and the overhead structure {see also section 3,3,2 and 3.4)

within the envelopes shown in Figure 3,1 = 2aand 3,1 - 2b,

Figure 3,2 = 1 indicates the locations and the numbering system of the racks in the module. Rack 1
and kack 2 are reserved for subsystem equipment,

The experiment racks are avajlable for experiments and the following Spacelab Mission Dependent
subsystermn Scuipment ( MDE ) ¢

= Experiment poner switching panels; one in each rack is foreseen,

= [Remote Acquisition Units; one in each rack may be accommodated,

= Experiment heat exchanger and one experirment dedicated cold piate; both located
only in the experiment rack no, 4 adjacent to the control center rack.

- Remote Intercom Stations, located orly in the racks no, 4, 7 and 10,

= Air cooling system.

Three dimenstional views of s ingle and double racks are given in Figures 3.2 - 2 thru 3,2 - 4,

The contents of the experiment racks are compiled in Table 3.2 - 1,
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Table 3.2-1 Parts and Components of Experiment Racks
Single Rack Double Rack
5 6 " 12 3 4 7 8 9 10
Stmctunl ‘
Main frame 1 1 1 1 1 1 1 1 ] 1
Side wall 2
Rear wall 1 1 1 1 1 1 1 1 1 1
Double Rack middis frame .
=~ upper truss structure {removable) - - - - 1 1 1 1 1 1
~ lower truss structure ~ " - - - - - 1 1
Connactor bracket 1 1 1 1 2 2 2 2 2 2
Connactor bracket access panel 1 1 1 1 2 2 2 2 2 2
Removable shear losd disgonals (maximum) 2 2 2 2 4 4 4 4 4 4
Cable tie struts 4 ‘ 12 2 12 12 24 26 24 2 24
Center post Z-fittings ** — - - -— 22 22 22 22 22 22
Attachment fittings
Type 1 32 22 32 32 43 48 s 4 4 43
Type 2 24 24 24 24 24 24 24 24 24 24
Type 3 24 24 24 24 24 24 24 24 24 24
Type 4 - - - - 64 g4 64 64 64 64
Typs & - - - — 8 8 8 ] 8 8
Type 6 - - —_ — 8 3 ] ] ] ]
RAU Access Psnel 1 1 1 1 1 1 1 1 1 1
EPSP Access Panel 1 ] 1 1 1 1 1 1 1 1
Thermal Control
Air duct assambly ] 1 1 1 2 100s 2 2 2 2
Fire suppression system 1 1 1 1 1 1 1 1 1 1
Experiment heat exchanger - - - - - 1 - - - -
Experiment cold plate - - - - - 1 - - - -
Avionics
Experiment power switching panel (EPSP) 1 1 1 1 1 1 1 1 1 1
Provisions for Remots Acquis, Unit (RAU) 1 1 1 1 1 1 1 1 .1
intercom Remote Station {ICRS) - - - - - 1 1 - - 1

& uUPPer truse structure is an essential structural slement which may bs removed only temporarily to
ease integration activity!
*® quantity used for cable tie struts
*%¢ it heat exchanger and/or cold plate are installed

One additionsl Spaceish supplied mission dependent dats displey syst. (COS) can be instailed in any standard sxperiment rack

within the experiment envelopes provided
' Dimensions  see Table 3 - 24 main volume of SPAH

Description  see para 4.4.6.3 "
L _
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3.2.1.1 Rack Payload Envelopes

)
The nominal enveicpes available for the accommodation of payloads within racks, together with additional
space~ (subjact to rack flight configuration) are given in Figures 3,2 -5 . Variances are due to the ne-
cessary installation of mission dependent subsystem equipment, such as EPSP‘s,RAU’s,and the intercom
remote staticons. »

' ‘ If the RAU is not installed a certain volume still has to be kept clear to allow Subsystem Access to the
' EPSP as indicated 1n the drawings, This Subsystem Access volume may be used for aasily removable

experiment equipment only,e.g.for stowage drawers,

The front protrusion envelopes are determined by operational constraints (floor panels, MGSE) and crew

habitabtility considerations.

The rear space (cross hatched area) is usually taken by the air ducts, the fire suppression lines, subsystem
cabling, and experiment utilities attached to the tie struts.If a rack is used completely passive, i.e. without
power supply and hence without the need for cooling, fire detection and fire suppression the full cross

ratched area is available for payioad,

The triangular space at the kink of the rack (dotted area) is also available for experiments. However,

because of {ts shape it cannot be used for 19" slide~in equipment.

The right side of a double rack and a single rack are identical as far as the envelope is concerned. Only
some double racks (4, 7, and 10) carry an intercom panrel station in addition. The left side rf rack 4
{s different from the other double racks due to the accommodation of the experiment heat exchanger and
cold plate.,

The height of front panel area available for experiments is called out in Panel Units (PU)., A panel unit
(including the maximum tolerance of 0.8 mm per total panel height) is equivalent to the smallest possibla
panel height in accordance vs;ith MIL~STD=~189, i.e, 43,65 t g’a = 44,45 mm (1 3/4 inch). 44.45 mm

(1 3/4 inch) is also the pitch of the mounting pattern of the rack front posts. The details of Figure 3.2 = 7,

lower part, apply for all experiment double racks (right sides) and all single racks.

The respective upper and lower rack cross sectional envelopes for both single and double racks are
given in Figure 3,2~ 5,
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3.,2.1.2 Assembly Drawings

r~

Assembly drawings of al! experiment racks,showing the instatlation of misaion dependent eguipment

(MDE) as well as the main dimensions,are given in this section.

Figure 3.2 - 6 shows the Experiment Single Rack S (also valid for Rack 8,11 and 12).

Figure 3.2 ~ 7 shows Experiment Rack 3 (also valld for Rack 8 and S) with the Experiment Power
Switching Panel (EPSP) and the Remote Acquisition Unit (RAU) installed (n the lower part of the right
side of the rack,if no RAU (s installed,access to the EPSP connectors has to be provided via a free
space benind the EPSP access panel (blind panel) which in this case replaces the RAU access panel,

Figure 3.2 - 8 shows the Experiment Double Rack 7 (also valid for Rack 10) where in addition to

Racks 3,8 and 9 an Intercom Remote Station (ICRS) is installed in the right side upper part of
the rack.

A special type of an Experiment Rack is represented by Rack 4, adjacent to *..e& Control Center Rack.
In addition to the ICRS and mission dependent equipment such as the EPSP and the RAU, a Spacelad
provided heat exchanger (HX) and coldplate can be installed in the lower left side of this rack, st

Figure 3.2 - 9 shows Rack 4 with experiment heat exchanger and coldplate installed.

Depending on the Experimenter’s requirements, it is possible to install either the heat exchanger
and/or the coldpiate (see also para 3,2,.3.3),
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3.2,1.3 Handratls {

The geometry of the handrails for both single and double racks (s {dentical; their respective locations and
the cross sectiomal detail of the handrail is given in Figure 3.2 - 11,

The handrails provide the possibility to accommodate equipment via user provided clamps in compliance with
the payload envelope protrusion shown in Figure 3,2 - 5,

The allowable load for the handrails is limited to a local load of 588.6 N per rail, 588.6 N i3 also the total
load per rail.

CORE SEGMENT EXPERIMENT SEGMENT
2 4 6 8 10 12
< ~\¢>\ | )
\;HAND'RAst
/ -
<> - )
1 3 5 7 s 11

FWD

TN

* :
Short Module - mounted at Single Rack S
Leng Module -mounted at Double Rack 7

SN A

Figure 3,2 = 10 Location of Handrails
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3.2.2 Structure Interface

The rack structure (s designed for standard 19" equipment. Mounting of Payload equipment may be
accomplished by means of front panels (according to MIL-STD=-188) and user provided internal support |

structure such as shelving, runners, ratls ete,

The front panels will be mounted to the front attachment holes ., User provided support structure can be
mounted to side attachment holes on rear and front rack posts. The actual accommodati on of experiment
equipment also has to take into account how the particular rack is staged with subsysterns, and rack
structural elements like cable tie struts, shear load strut, and middle frame.

g.2.2.1 Standard 19" Equipmaent
The Spacelab experiment racks are designed for standard 19" equipment as defined \n MIL~-STD=-189,

Its main characteristics as well as Spacelab peculiar modifications of this standard are summarized

in this section.,

B13.2-22




F' T T ST B i

EUROPEAN SPACE AGENCY

T T TR

ESA REF NO REVISION: 0
| SLP/2104 - 2 SPACELAB PAYLOAD ACCOMMODATION HANDBOOK Bare V91 ULy 1078
- ' ) APPENDIX B I
t | |
§ 3.2.2,1.1 Panel Size
| .
o PANEL SIZES MIL=STD
; IPANEL UNIT) A 8 c 0 E F G H TYPE
, ”
1 43,65 31,75 AC
2 88,10 76,20 8C
3 132,55 57,15 cc
4 177,00 1 101,60 be
; 5 221,45 4345 | 5715 | 4445 EC
f 6 265,91 57,15 | 76.20 57,15 FC
F 7 31036 | 44,45 | 14605 | 4445 gc
- s 354,80 | 88,90 | 101.60 | 88.90 HC
_ 9 139925 | 88,00 | 146,05 | 88,90 JC
10 34,45 88,90 _| 190,60 | 88,90 KC
' 11 488,16 133,35 146,05 133,35 L.C
12 532,61 44,45 133,356 | 101,60 | 133,35 44,45 MC
13 577.06 1 133,35 | 44,45 | 14605 | 4445 | 133,35 NC
14 622.30 44,45 133,35 190.50 | 133,35 44,45 PC
15 685,96 4445 | 177,80 1 146,056 1| 177,80 44,45 RC
18 710,41 4445 ] 193,35 | 88,90 | 101,60 88,90 | 13335 | 4445 s¢
'! 17 754,85 | 4445 | 13335 | 8890 | 146,08 88,90 | 133,35 | 4448 TC
r 18 800,10 44,45 | 13335 | 88,90 1 190,50 88,90 | 133,35 | 4445 uc
g :
REPRODUCIBILITY OF THE
182,602 ORIGINAL PAGI IS POOR
352 e 463,55 080 e enf
| | | SLOT DETAIL
A. 8 " i
{ Lo b fJ\/.
| 1 g . \ i -
w o
. e 8.35
952, 463,55-3.00 — 5.95
(37.70) !
i |
: s ’ a6 | ||
! |
1 t 11,51~
i i——-ﬁ- + l~9.52q
F
{ A L *
‘ £
; ' * + VEATICAL TOLERANCES BETWEEN EACH SLOT £ 0.4 mm
: [ (NOT TO BE ACCUMULATIVE}
! 1+ +
i (o}
i i |
. €08
! B - N A%« VERTICAL PANEL TOLERANCES 2
\ + (+ )
'» 3770 i

Figure 3.2 - 12a : Panel Dimension {mm) MIL - STD ~ 189

For the front panels closed slots according to MIL-STD-189 shall be used. For statically determined

mounting one of these holes shall be a close tolerance hole(see also section 3.2.5) .Thesa close tolerance

8

3.2~-23

l holes shall be as near as possible to a stiffened part of the rack or of a diagonal strut.
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) 3.2.2.1.2 Box Size

The box width is defined in Fig, 3.2-12b, Howaver, the box height, i.e. the recess of the box behind

the panel depends on the actual location in the rack.

) +.4
#~ normally the recess is ® 4.6 mm _ 0 '

= at the end of the rack opening (lower as well as upper part)

the recess is =12 mm
= at diagonal shear load struts where a front panel shall overlap

half the strut clearance the recess i{s 2 20 mm.

| * # see Fig. 3,2-5a and 3,2-5d,Section -]

*
RECESS FOR MINIMUM CLEARANGCE
—_—

: o
L
: 1077777

N IAPILIIY

!

SW

T

P

——

{QNEL SIZE ACCORDING TO MIL-STD-189

S o e A -

Figure 3.2 - 12b: Equipment Clearances I
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3.2.2.2 Experiment Attachmaent Provisions

. Front panel mounting is to the front attachment holes having a pitch of 31,78 mm.+ 12.70 rrm'- 44,48 mm’

(1 3/4"), For these holes Spacelab provides various attachmant fittings with captive nuts for user provided
M S bolts.

Experimant support structure {s mounted to the side attachmaent holes on rear and front posts by means of

user provided M 5 bolts and nuts. The side attachment holes have a pitch of 22,225 mm . Due to interference .
with the stiffeners of the sidewalls, some lateral holes may not be accessable for experiment installation, -
Details are TBO.

For side attachment to the middle frame Spacelab provides Z - profile brackets which provide the

necessaryclearance from the middle frame truss structure.

# Note : Dimensions apply to all panel mounting holes. Vertical tolerance {s%0,2 mm

§ between any two mounting holes.(Tolerances not to be cumulative!)

83.2~25
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APPENDIX 8
| | |
3.2.2.2. Front Atiachment
; ! o223 9 .
4 s : .
L THFIF i [ ' é
g R a
gz g
» -
L bty
I o m
' A sl ! A
J_ | e '
g :
Developed View on Front - .
Side T " § ! d I
' ! ,
£
+1,0 ipett O I . )\l
485 1.5 ﬁas_‘.s ~] 4
9 f) (nee) 47 J
&
¥
" !
2 R | P [ B PO 1K ]
B = § I B
. " ] H
y 3 3 %
8 8 2 3
§i = J.. § |
Al 3
Note: a I “
k Vertical tolerances between | | | (b ode e \ s A -»-R
any two mounting holes ' : 130
+ 0.2 mm (not to be ' e -'--.-*'r".' !
accummuiative). ‘ ‘ - I
m | l
: |
T
INDICATED MODULAR HOLES 5 |
BN S e S S A
Section A=A /B-8 s s ' '
see Fig. 3.2-13d ": : : '
b R Y | I - |~u
| it a1
4_./ S
1052
L__ Figurs 3.2 - 13a: Front Attachments - Double Rack ' _—I
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3, ' DETAIL | |
}
I v'L l'.
L A5
- >
$
| |
___._.__..3 -L; Y v é.'
RN
INTERCOM AEMOTE STATION PANEL = 1y s
ONLY IN OOUBLE MACK 47,10 ‘ Te il- =
( N L’l iR
t—— § — e na— ’ l
2
T ¥
DETAIL 1t
SRS B S T
———— — 3 L _
| { i
it
— ) .- #
<
RAU ACCESS PANEL -/ a Ffi
E€PSP ACCESS S [é
PANEL E ll
| 2
—_— m——— o = - /{f ~ T
N
it
K
EXP, POW, SWITCH. = !i
PANEL R H @
Al 4 8
L l _ -—-Tt ve g
Note: ————— ) —E{ | :
Vertical tolerances between any two il F
mounting holes + 0.2 mm (not to be i 2 )
accummulative) . ” £
I
__________ )
MAIN. FLOOR
= —y ,
i _1 —J
; L" Figure 3.2 - 13b: Attachment Details Mounting Pattern
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! | | ,
DETAIL I}

i
Ne LD PLATR < 3
A, ]
Yottty :

SUPPORT STALCTURE -
. 1] - N

't

v ¢

— e
i

i Exp., Heat Exchanger o
L ] s
I: oI5 ] |
Jl 32 2 ! ;
:
- (]
2 - 3
s i : 1 i 4 ‘
X . —a— o a— —.’t-— —t | “
a1 = HEPE ! !
» I TR T T » I B e
» ') i
& I "
‘ : 2 :l L
‘ 1 ¥ i
| S |
i
® ramaL vy
t» &

Note: Vertical tolerances between any two mounting holes
[ . 4+ 0.2 mm (not to be accummulative).

Figure 3.2 = 13¢ : Details of Parel Clearances, Rack 4
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. SECTION A-A / B8-8

a
 — A\
o r
F_ -3
o
&ll
1 18202 2
33.5 REF.
Avm.zs"’-’ 1,28 REF. 3
. E E
o
! 88 gz 4%
) gis Sl5 ! §e
§ 5 wia R - :
5i5 &= €lx oln
w 1]
4y < 3z it 35
€| [ - 33 | ol
g i o | 0 la 3%
- § K c‘l S, |
*lat 09 bt B4 +
' 35 REF, >
28 38 REF, S
! \ 489.75-97
: 442.8 +0.5| CLEARANCE )
140 2015 i ’I, ~ 1
P —————— | aind -
' (‘(:\\.__\T(\‘ : . N <«1 q .
NN SN \\ 3% [
h w
SRR\ \ \\ e
AN TR NN \,' L NN p
KRS G ariab vl .:.u:r‘_" PPN LAPiaP) : At < ‘_4_ T Z w °|
g =l :
___g . — ——— o
' 451 +1.48
+1.0 ‘1,
465 .15 A

482,86 PANEL CLEARANCE 4

-0.7
526 1
1052 0.7

/\,

; MOOULAR HOLE PATTERN
HOLES 0852:3°"

Figure 3,2 - 13d: Crosa Sections - Double Rack Left Side
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’ o MODULAR HOLE PATTERN
;\El \‘ﬁ‘" 4 . .ﬁ MNOLES #5.2:"
w
DETAIL V|
o9
Lowe > Part
R ¢ v ':
2 = profile
bracket
Xl ) R
) W ’lfv ! vt N
Upper Part
\ DETAIL VI
l
~¥ INVIT
g {
(8 - e

. 1
0
13 1
o E s
™
g 2 WU W
# DETAIL V
i -
DETAIL IV
l_ Filgure 3,2 = 13e¢: Cross Sections - Details
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Note: Vertica! tolerances between
any two mounting holes + 0.2
(not to be accummulative),

Details [ and [l see Figure 3,¢ - 13d

Section £~ / F=F see
Fig.3.2-13g

Cevgloped View an Front Side

s e 663,5

v ‘° l ?
° 15s ;
‘ i 1! ’
B b
. i t
ES- ) ] j E ¢
! L Jagries “ 3
DA - 11 g
<@g 3 | §|E.
w 22 !
g °y I i
vz | [ 2
. -3 ‘
! | ey !
;=0 . |
‘ | g 2
mm a 1 :g 1@ He 3

u;ﬂ_
31.1‘5'!4 .
45 .

) i-p.sa

434

e

[
mn

\
REPRODUC
ORIGINAL
t .2
; | £
{8
off | °
d O B
R ' g
z -
{0l g 8lz
! . B g2
|3t 1
2 : x
N .
1 ~ P
v | & A4
8 A
: ?.— _____ e 2T 2 _(....l "° \.
i - '
]
|
|
|

Figure 3.2 - 13f: Front Attachment - Single Rack
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I SECTION E-K
L MODULAR NOLE PATTERN
(HOLES ¢5,2:00n
- { (
) )
f
8.8-0.1
3 ©
< ¥y
Elz 23
B 5 LY *N e dn,
48 5 i -
L3 33
| b R
’ E § ° 442.6 £03 CLEARANCE j
| 23 F?;
/
v ~ Amﬂ; NN //
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| 7 \}; //////w
| W
; ( s A // 2
- (ST 2 Y T e 0
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\‘\. - 488,142 1.50. 4, -
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“ws -1
1
2
T’[—/hl DETAIL V DETAIL IV
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El |
' ]
el 1
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- 805,81
3.2.2.2.2 Side Attachment 7 [ ——‘1

1083.8

cable tie strut
L attachment holas

experiment side
attachment holes

IR AR TR

e Y

g ——— s
experiment side—_
NS |
attachment holes |~~~ |f==

(see also section i . = ==, (see also section
3.2.2.2) ! % 3.2,2.2)
3 "
A T nox T B R
g : : 3
Detail | and |l see Fig.3.2 - 14b & A I : 8
= —— 8
o~ 't
Detail il see Fig. 3.2 - 14c § 2 - 2
Note: it
Vertical tolerances between any two ! B
mounting holes + 0.2 mm (not to be ‘ ]
accummulative). | 3
A
|
8 | T
£ LIS
FRONT ~.
|
.
Sections A - A ‘y ; \
t
| f !
-} !
b . UPPER SECTION 465 ¢0.2 |
8 L21 » LOWER SECTION 675402 |
bsing 2
3
| Figure 3,2 -14a: Side Attachment ~ Quter Walls __l
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DETAIL |
! =
Note : Tolerances between any two mounting holes £ 0.2 mm
(not to be accummulative),
\'b . DETAIL I
.
|
: |
, i
r |
i ” i
5 .E
{ gs 3 § + 'n
z b2 N 15
i - ¥ { i ?L ﬁ
i g8 t
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l Figure 2.2 - 14 b gide Attachment ~ Details
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1
DETAIL Il see Fig, 3.2 ~ 14a
e ladne 67540,
r ‘ 7530,2
— rY - - - ) A . i
& i £68,810.8
657,54+0.8
6846,140.8
634,740.8
823,410.8
612,0£0,8
600.610.8
;> #8.2
3
-
P &
<.__,}~ 3
|
228
760
Note: Vertical tolerances between any two mounting holes
4+ 0,2 mm (not to be accummulative).
REPROTUCHITITY OF THE
ORIGINTAT, DAL T8 POl
igure 3.2 - 14 ¢ : Detail Interface (Side Post)
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Note: J
. . P e Vertical tolerances between any two mounting holes , ! ‘
o \ + 0.2 mm (not to be accummulative). 1
. i
i
b
p . ‘rl :
L

i :
3 r
| i
t
]
:
; &
i Detail ! see Fig, 3.2-155 '~
i e 8
-1“ “‘4
N
N
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<
H
©
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Figure 3.2 = 18a: Side Attachment Middle Frame
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DETAIL |

2 - profile
bracket

(other locations
possible)
SRS
FRONT AYTACHMENT HOLES <
SIDE ATTACHMENT HOLES
Z = profile bracket
(other locations possible
Note:
Tolerances between any two mounting holes £0.2 mm
(not to be accummulative)
| Figure 8,2 = 15b : Detail 1 (Side Attachment Middle Frame) _
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DETAIL U

A
e
N

NI
=
*+,
q
% 7 !

1]
Tl

AL
\
|

|/

E*_.

621x22.22€=1377.95

T

L
ki

SIDE ATTACHMENT HOLES

L \f\ A

FRONT ATTACHMENY HOLES

—_—. . 23x84.45-146605
~—84.45

{

Note:
Tolerances between any two mounting holes + 0,2 mm
(not to be accummulative)

Figure 3,2 ~ 15¢ : Detail I (Side Attachment Middle Frame)
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| |

DETAIL I

-

e R

nl 440

S

Z-profile riveted;mounting
hole pattern see also
Fig. 3.2~ 18dand e

225

o mkin

2 . 1
| o 00 bdl -
E o1 1T e
0 "3 W ™
Note: e AP ‘ 205.21 -
Tolerances between any two mounting *{ 38,1 jr—
holes + C,2 mm (not to be accummulative) B 20156 . .

Figure 3.2 ~ 15d : Detail [l (Side Attachment Middle Frame)
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3.,2.2.2.83 Attachment Aids

Spacelab provides a set of special attachmaent fittings for equipment installation on front posts.
. The various types of attachment fittings are shown in Figure 3.2 ~ 15e; the quantity delivered by
Spacelab is given in Table 3.2 - 1,

Figure 3.2 = 15F shows the types of 2-fittings for equipmaent support on the front and the rear middle -
post of a double rack, These fittings are mandatory whenesver additional support structures must be i

. used for ecuipment (nstallation, Type t will be delivered by Spacelab to be used for cable tie struts;
hence additional quantities will have to be provided by the user.

Type 2, 3 and 4 are shown for information only and are to be supplied by the user.

Respective exampies of eqQuipment support schemes are shown in Figure 3.2 = 19,

Attach Fitting Type 1 _ Attach Fitting Type 2

EQUIPMENTY t
Section A - A

|

3 CLIP RETENTION BOLY
THRU MOOULAR HOLES

c
E & NUT PLATE
§ ADAPTER CLIP
» T i E AMSLNZ9882 g f"
»’ A @, SNUT PLATE =
; B o-L-— “FLOATING = oo
‘ E FT* . -y v } '_-_*‘
: L < / ' R j
EQUIPMENT —
; EQUIPMENT ,
i
s i
, To be used at gicie posts for small panels To be ugsed at right (left) side posts for large :
(t and 2 PU‘s)‘used consecutively, panels only (greater than 2 PU %) used
consecutively :
* pyU = Panel Unit
]
L_ < Figure 3.2 ~ 18e : Attachment Fittings _J
8 3.2 - 40
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Attach Fitting Type 4

Attach Fitting Type 3

w$ CLIP RETENTION BOLY
a4 THRU MODULAR MOLES

16 NUT PLATE

EQUIPMENT
8.35 QAPTER CLIP

- NUT PLATE
FLOATING

v |

n AMSLN 29092 AMS LN 29802
P\ i v ,fé‘}‘,'..fé ‘—“-
nm '(( Y : 7 .. f ' -I g ﬁ
e EQUIPMENT | & |
1 é-L—-l T

'3

et
- i 4! 2
/ % = i 18292 MOUNTING HOLES
To be used at left {right) side posts for large EQUIPMENT -

panels only (greater than 2 PU s Yused consecutively "kcennu rosT
t

To be used at center post for large panels only
(greater than 2 PUsused consecutively

Attach Fitting Type S Attach Fitting Type 8

TRD TBD

To be used orly at the ends of the center

To be used at thc center post for small parels
post for small panels (2 PU'S)*

(1 and 2 PU s fused consecutively

* oy = Pane! Unit

L. Figure 3,2 - 15e : Attachment Fittings -J
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)

e

MOOULAR HOLER

TL:!- / 052

FRAONT CENTER
posr ©

ey srm——
U
) E

Type 1 as used at
rear center post

2=-Fitting Type 2

MODULAR HOLES
(IR}

.

for information anly

Z2=Fitting Type 1

22228 REF

Typs 1 as usad at front centsr post

Z=Fitting Type 3

22,228 NEF

o

i
]

MooULAR NOLES
"2

.

for tnformation anly

2-Fitting Type 4

-

H

-

'3‘

(00

2l Lo

L=< noDULAR
- HOLES
m de.2

for information only

Flgure 3.2 - 15f : Center Post Z-Fittings
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3.2,2.8 ack Structural Elements
3.2.8.,3.) Dtagonal Shear Load Strut

Removable diagonal shear load struts, stiffening the racks can be installed 1n various lecations of the

lower part of double and single racks.

Twa shear load strut sets are foreseen for each single rack and for each side of a double rack.

In a doubile rack the diagonal shear load struts can be indepandently installed on each side of the rack,
Tne overall load carrying capabtlity of a rack as a function of number and posttion of shear load struts

‘ ' instatled 1s given in section 3,2.6,1,

Thare are fixed diagonal shear 'oad struts in the upper part of double and single racks, These fixed
diagonal shear load struts do not affect experiment installation activities directly, However, they are

shown here in this section due td potential interference with utility routing and accessibility .,
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Removable Diagonat Shear Load Strut - Left Side Double Rack
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3.2.2.08,2 Cable Tie Strut

Cable Tie Struts in the rear cf the rack are foreseen to
® support airduct, fire suppression line and subsystem cables
@® support experiment utilities
The cable tie struts which support Spacelab subsystems have to stay in positions Jdefined in section
* 3.2.3.1, Airduct = Fire Suppression L.ine Confiquration.

The other cable tie struts may be installed according to experimenter needs.

In single racks the cable tie struts aEe mounted to vertical hole rows attack to the rack side panels.
Im double racks the mounting at the outer sides is the same. However, at the middle frame each cable
tie strut is mounted through a dedicated bracket to the experiment side attachment holes at the rear.
This potential interference between experiment support structure and cable tis struts must be taken

into account for experiment accommodation in the racks.
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l
3.2,2.3.3 Middle Frame

The upper middle frame of an experimaent double rack is an essential structural element which may be

removed only temporarily to ease integration activity.
The lower middle frame of an experiment double rack {s removable. The load carrying capability of the rack with

removed lower middle frame is subject of a case by case analysis, However, if the middle frame is removed
RAU and EPSP can only be installed by means of user provided substructures,

Therefore, untess hardwa?"i is provided by the user which partly takes over the functions of the middle frame,

the removal of the middle frame (s possible only in racks which are used for completely passive stowage.

When the middle frame is not installed the rack/middle frame attachment interface is available for users,

However, load data for these interfaces are not provided.

Details of the rack/middle frame interface are shown in Figure 3,2 -~ 18
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Note

Rack upper part normal middie frame
attachment width is 54 mm,

Rack lower part normal middle frame
attachment width is 44 mm,

Different values are indicated in

Fig. 3.2 - 18b.
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3.2.2.4 Examples of Experiment Attachment

The modular rack concept provides for the accommaodation of other support structure in addition to that normally
provided by Spacelab, Such eguipment will be user supplied, examples of which might {nclude shelving and
supports for equipment {n accordance with ARINC 4C4 A, Examples of such support structures together with

a typicai method of attachment to the rack structure is givern in Figure 3.2 - 19 a for single racks and in

Figure 3.2 =19 b for double racks. Details of typical support structure cross-sections are given in Figure

3.2~ 19c, Details of equipment mounting suppors are sivown {n Figure 3,2 - 194,

Stiffness of the support structure is recommended to have 3% % f°£ 60 Hz, otherwise mass should be reduced
\n accordance with the accelerations given (n para 3.2.7,

For the design of equipment boxes, it is important to check carefully, where it is possible to attach user

provided structures to the rear posts for Support, considering the existing cable tie struts, diagonal shear
load struts, etc.
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3.2,3 ECS - Interface
3,2.3.1 ' Air Ducts
3.,2.3,1.1 Air Duct - Fire Supprassicn Line Configuration

Air ducts and fire suppression line are attached to the rack by fmeans of the cable tie struts, The particular
cable tie struts which support air duct and fire suppression line cannot be removed or changed in their position.

The configuration of these non-removable cable tie struts is given in Figure 3.2 - 20 and 3.2~ 21

Spacelab provides caps to close the openings of the supply and return air duct in case that the experiment

racks are not used.

Four (4) caps for each double rack and two {2) caps for each single rack will be celivered,
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i 3,2.3.1.2 Air Cuct Segmentation 4
§ The air duct configuration can be modified according to user requirements because the air ducts are segmented
| as shown in Figure 3.2 - %2 and 3.2 ~ 23,
All upper atr duct segments which are not used can be removed, The covers to close the resicdual ducting are
pravided by Zpacelab,
Detail of the air duct segment joints are given in Figure 3.2 ~ 22,
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3.2.3,,13 Ragik Snut=2fF Vvalves

The 19eatian of the shat-off valves in the bottom of the experimeant racks is given 1n Figure 3,86 - 23/24
Tre Jdrawing stowswhich parts 3F the bottom area of the rack are occupied by shut-off valves and air—ducting

and trus not avalladle for utility wouting.

If 1y atr eooling at all is required all air ducting and the shut-off valves can be removed, The holes for the
e duets in the battom of the rack are than closad out by Spacelab provided blind panels as shown in

Frgure 3.0 = 244,
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3,2.3,1.4 Air Duct Experiment Interface

Each rack air duct pipe has 8 stubs which contain adjustable butterfly valves for the setting of the air flow
rate. The location of the stubs are given in Figure 3.2 - 25,

e
Experiment egquipment which employs ducted iir cooling interfaces directly with these stubs,

The details of this interface areshown in Figure 3.2 -~ 2£
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3.2.3,2 Experiment Heat Exchanger

3.2.3.2.1 Rack 4 Configurations

Rack 4 can be equipped with

) the experiment heat exchanger and the module experiment cold plate

(sse® Figure 3.2 -~ 26a)
[} the experiment heat exchanger only (sue Figure 3.2 - 26b)

'Y the module experimant cold plate only (see Figure 3,2 - 26c )

Whenevar the ieat exchanger or the cold plate is instatied there is no air duct in the left side of rack 4,
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Figure 3.2 -26¢c; Rack 4, Coldplate Configuration
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3.,2.3.2.2 Experiment Heat Exchanger [Interface ‘

The experiment interface to the experiment heat exchanger, i.e. the interface for the secondary liquid toop,
is at a bracket underneath the heat exchanger support structure. Details are given in Figure 3,2 - 27,

Possible routing concepts for the user provided secondary liquid loop are given in section 3.5.3,
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3.2.3.2.3 Module Experiment Cold Plate

The mechanical interface of the module axperiment cold plate is shown in Figure 3,2~ 28 .

The experiment interface reguirements are TBD,

The overall toad carrying capability is 30 kg, C.g. constraints and local limit loads are TED,
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3.2.4 EPDS/COMS Interface '

The EFDS and COMS interface for expariment equipmaent in a rack is at the boxes EPSP and RAU directly.

which are located in the racks as shown (n Figure 3,2 ~29 ., The mechanical daetails of EPSP and RAU are
given in Figure 3,230 and 3,2 = 34 ‘

The electrical irterface to EPSP and RAU is dafined {n Appendix A, section 3.2and 4.1,
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3,2.% Rack Utility Routing Provisions ‘
1 3.2.5.1 Rack to Main Floor Routing

The concept of routing experiment utilities from the rack to the main floor is shown in Figure 3,2 - 32

The utilities have t3 be routed througn

° the experiment dedicated connector panels (see Figure 3,2~ 32)
. [ the rack bottom holes (see Figure 3,2 -~ 32 )
° the holas in the suter matn floor beams to the volumes under the main floor

F . dedicated to experiment utilities (see section 3,9,1).

|
The operational break between rack sind main floor is at the connector panels, {.erack utilities will end in !‘

receptacles mounted to the panels, main floor utilities will end in loose connectors.,

T T ——— T

—
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. The connector panels at the bottom of the racks as shown in Figure 3,2 -32b consist of
° Subsystem Panels

The subsystem connector brackets do nat represant an experiment interface, Howe

ever, for informatinn panel layout and connector functions are given,

Connector Functions at Rack Bottom Connector Sracket

DC to EPSP

AC to EPSP

Shut=off valve monitoring to RAU
Shut=off valve monitoring to RAAB
To fire suppression bottle

AC to Airlock

OC to Airlock

Shut-off valve to EPSP

RAU bus

RAU bus

RAU monitor and control

Lo IS T N B M

(rack 4 only)

2 o ®

C C . L L C C L . C C
[M]

13  Intercom (rack 4, 7, 10 only)

For functions not used blind panel instead of connector is instailed,
\; This applieg to
i J6,J7 for all double racks and for rack 4

if airlock is not flown
J 10, J 11, J12 if there is no RAU in that particular rack

J 13 if there is no intercom remote station

in that particular rack

[} Experiment Panels

The experiment dedicated panels are blank plates, These blank panels will be
replaced on @ mission to mission basis by experimenter provided panels equipped

with connectors and fittings as required by the actual payload,

The experiment dedicated connector panels are identified by an alpha~numeric

code which is explained in the following examplae:

Prefix which stands for Connector Bracket Rack

CBR 10 R
Number from 1 to 12 denoting the rack number ——-——-—-’ l
Suffix denoting left (L) or right (R) side, used

in case of double racks only
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3.2.5.2 Rack to Rkack Routing
T
|
=== 7] hatntatn Rt

Upper Routing |

— L____J{—Hol.’ }L_

i S S L

i
]
I
I
l
Lower Routing {
!
|

Holes \
— J%_ _\ — -
n | i no I

SINGLE RACK OOUBLE RACK

VIEW |l

'
_-./’. s ooy

shut off valve

monitoring cable
(D12 mm)
<
SECTION A-A
s ay’
SECTION B-B
R 17
“‘_‘ | | R4 i
I * i RACK OUTSIDE
BACK OUTSIDE
l_ Figure 3.2 - 33 : Rack to Rack Utility Routing Holes __j
8 3.2 - 102
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3.2.8 Rack L oad Carrying Capatiillty .
The dimensioning loads of the rack (para 3,2,7)arse ;

) bracket loads for the local carrying capability, These loads are applicable for the equip=
ments at the interface of the rack to the equipmant (attachments).
Equipments must be attached to the rack in such a manner that a "hard=mounted" fundamen=
tal frequency above 35 Hz is reached = -

) flight loads for the overall carrying capability,
" The bracket loads and the flight loads can be independently determined because of the decoupling of the

equipment frequencies from the overall rack frequencies, i.e. fo » 35 Hz for equipments and fo » 15 H2
for the rack.,

’ Far certain mass configurations,, it is possible to have the following rack configurations (see Tables
3,2-2 and 3.2 -~ 3):

e  double rack with lower center post and 4, 3, 2, 1 or O diagonal shear load struts, whereas <

the number of diagonals depends on the masses to be aceammodated in the rack. ' ’ |

e dauble rack without lower center post with 2, 1, or O diagonal shear load struts; however,

no suitable diagonals are Spacelab provided.

e single rack with 2, 1, or O diagonal shear load struts ‘ 4

|
g For the accommodation of payload equipment in the racks, ‘three types of integration are standardized ‘
as per para 3,2,6,2 : |

i e front mounted
, ® front mounted / back supported

® shelf mounted !

.
i
4

8 3.2 =103
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3,2.8.1 Overall Rack Load Carrying Capablility

The load carrying capablilities quoted comprise paylcad and Spacelab mission dependent equipment

(EPSP, RAU, ICRS etc ). Masses accommodated in experiment racks have to comply with the following
constraints:

= The maximum allowable mass for the entire rack is
for double racks 580 kg total
290 kg each side
for double racks, lower center waill removed TBD
for singlae racks 290 kg

These values apply only as long as the c.g. ‘s of tha accommodated masses are within
the envelopes given in Figures 3,2-34a,b. For ¢.g.'s outside these envelopes, the

maximum allowable masses will decrease and case-by-case analyses will be required.

= The maximum allowable mass for the upper part of the rack is 72,5 kg for single
racks and each side of double racks

The allowable mass for the lower part of the rack depends on the number and locations of the shear load
struts installed, and the mass distribution between the the planes of the shear load struts. The allowable
masses for the lower parts of the racks are given in Tables 3.2~ 2 and 3.2 = 3 as a function of these
parameters,

8 3.2 ~104
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Figure 3.2 - 34 :

28 38.2-105

&2

C .G, Distribution Limitations for Single Rack and each Side of a Double Rack

C.G, ALLOWABLE ENVELOPE : ‘
FOR EQUIPMENT {100 % MASS ) ‘

CG.ENVELOPE FOR EQUIPMENTS UP
TO LESS THAN 100 % OF THE MAX,
MASS DEPENDS ON A CASE BY CASE o

ANALYSIS
DOUBLE | SINGLE |
RACK UPPER PART | RACK RACK
MAX, EQUIPMENT
MASS (KG) 145 725
RACK LOWER PART
MAX, EQUIPMENT
MASS (KG) 435 2175 J

< stk R
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Critical items of the rack which limit the overall lcading capability are: '

&) Front side post :  The limitation (s given by Mx + 10.9 r-‘z =8,88 x 105

v hereas Mx = bending moment (Nmm)
l-‘z = axial force (N)
see Figure 3,2 ~ 34a for direction of forces . -

J ()] Diagonal shear load strut :  Max axial force T = 12370 N

(3) Upper center post attachment (double rack): Rx = 13930 N

The loads quoted represent the allowable limit toads.

The overall load carrying capability of a single rack (s equal to the one of either side of a double rack,
Each side of a double rack can be independently analyzed, since the interaction between both sides is

minor, For instance, one side may have 2 diagonal struts while the other may have only one or zero,

depending on the masses to be accommodated in the rack. On the other hand, one may not expect the

maximum load carrying capability of 267 kg for ane side of the lower part with only one diagonal strut
tnstalled.

B83.2~-106
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Four cases are subseguently taken under considaration :

Case t :
Case 2 :
Case 3 :
Case 4

2 diagonal shear load struts in the lower part of the rack

1 diagonal shear load strut

No diagenal shear load strut installed

in the lower part of the rack

Center wall removed in the lower part of a double rack

Case 1 : Two diagonal shear load struts in the lower part of a single rack or eitherside: of a double rack

[w)

SN SN

n u

$ = Support (unremovable)

D = Removable diagonal shear (ocad struts

Assumed load
application points \

ila

12

)

a,b or ¢ free length
of the rront post

Figure 3.2 =35a : Two Diagonal Shear Load Struts [nstalled
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Figure 3.2 - 35a shows three subsecticns (n the lower part of the rack (marked as a, b and c) which
are definad by the locations of two removable shear load struts, The assumed load application points
are the application points of the inertiat forces of the equipment mass in a specific subsection.

Tadble 3.2 ~ 2 indicates the overall load carrying capabilities for varicus masas distributions and
several positions of the diagonal shear load struts. For alternative mass distributions and shear load
strut locations, additional anaiyses will be needed,

, The equipment mass in each subsection {s ba.ically limited by the capabilities of the front mounted
attachmant, Substantial increase of the allowable masses in the subsections (s feasible by virtus of
fron: mounted/back supported or shelf mounted ingtallation,

Figure 3.2 -~ 38a shows the increased loading capability ratio as a function of the ¢ .g. location d for
front mounted/back supported eguipment in relation to front mounted equipment. The parameter L
denotes the location of the back support pin.

Figure 3.2 = 36b shows the respective load gain function for shelf~mounted equipment, aiso as a function
,of ¢.9. location,

It is important to cbserve that under any circumstances the overall mass accommodated in the lower
part of a double rack must not exceed 435 kg and that neither side of the lower part exceeds 287 k9.

ko iontiiast et o T
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Table 3,2 = 2 ; Overall Load Carrying Capabitity of a Single <ack or Each Side of a Double ~ack for

- Rack Lower Part
=Two (2) Diagonal Shear Load Struts Installed

= Equipment Masses in Subsections (Front Mounted)

SHEAR LOAD STRUT MASS RATIOS TOTAL ALLOWABLE MAES ALLOWABLE IN
, LOCATION MASS SUBSECTIONS
Meq
. s b ¢ a b ¢ (ko) a (kg b (kg ¢ (kg)
1 1 1 266,78 88,93 88,93 88,93
05 1 15 266,80 44,47 88,93 113,40
15 1 05 218,69 108,34 72,90 36.45
500 500 500 0 1 2 266,78 0 88,93 177,86
2 1 0 178,65 119,10 59,55 0
2 0 1 226,69 160,73 0 75,38
1 0 2 268,78 88,93 (4] 177.86
1 1 1 266,78 88,93 88,93 88,93
05 1 15 266,80 44,47 88,93 133,40
15 1 05 233,73 118,88 7791 38,96
300 600 600 0 1 2 266,78 0 88,93 177,86
2 1 [} 198,93 142,62 €8,31 0
2 0 1 266,78 177,86 0 88,93
1 0 2 266,78 88,93 0 177.86
1 1 1 255,93 85,31 85,31 85,31
0.5 1 1,5 266,80 447 88,93 133,90
15 1 0,5 186,70 . 93,35 62,23 31,12
600 600 300 0 1 2 266,79 0 88,93 177,86
2 1 0 146,95 97,97 48,98 0
2 0 1 176,76 1172.84 0 68,92
1 0 2 266,79 88,93 0 177.86
1 1 1 266,79 88,93 88,93 88,93
05 1 1.5 266,80 44,47 88,93 133,40
15 1 0,5 207,25 103,63 £9,08 34,54
600 300 600 0 1 2 266,79 0 88,93 177,86
2 1 0 165,01 110,01 65,00 0
2 0 1 200,42 133,62 0 66,80
1 1] 2 266,79 88,93 o 177,88
1 1 1 266,79 88,93 88,93 88,93
05 1 1.5 266,80 44,47 88,93 133.40
15 1 0.5 211,95 105,97 70.65 35,33
450 600 450 0 1 2 266,79 0 88,93 177,86
2 1 0 173,20 115,47 57,73 0
2 0 1 227,40 151,60 0 75,80
1 0 2 266,79 88,93 0 177.86
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Case 2 ; One removable diagonal shear load strut in the lower part of the rack.

' ' The location of the diagonal shear load strut (s shown in Figure 3.2 =35b. The overall load carrying capability
is given in Table 3.2 = 3, For load increase possibilities in the subsections, see the foregoing description

of Case 1,

S = Supports (unremovable)
D = Diagonal shear load strut

)
-f [ &
b 1
/2

Assumed load a, b free length of
1500 90 'y application point — [ the front post
/2

]

Figure 3.2 = 35b: Location of Diagonal Shear Load Strut

-
L
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Table 3.2 = 3: Overall Load Carrying Capability for a Single Rack or Each Side of 8 Double Rack
= Rack Lower Part

= One (1) Diagonal Shear Load Strut Installed
- Equinment Masses in Subsections (Front Mounted)

ORIGINAL PAGE I3 POOR
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SHEAR LOAD STRUT MASS RATIOS TOTAL ALLOWABLE MASS ALLOWABLE IN
LOCATION MASS ! SUBSECTIONS
Meq

] b ] b {kg) s (ko) b (kg)
1 1 N 95.50 98.50
0.5 1.5 165.68 41.42 124.28
750 750 15 05 145.91 109.43 3648
1 2 124,68 0 124.68

2 0 118,08 118.08 0
1 1 187.06 9353 93.53
(R 18 21278 §3.19 150.56
600 900 1.5 05 150.59 112.94 37.65
0 2 162,12 0 162.12

2 0 125.96 125.96 0
1 1 210.70 105.35 108.38
0.8 1.5 261.95 65.49 196.46
900 600 1.5 0.5 166.48 117.36 39.12
0 2 147,75 ] 197.75

2 0 124,28 12438 0

REPRODUCIBILITY OF THE
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Case 3 ; No removable shear load strut in the lower part of the rack

For this case, a reduced capability of m = 50 kg (s estimated under the assurption that the mass will be
installed as close as possible to the lower supports. Substantial increase of loading capability is possitte
' by non~standard methods such as

. structural integration of shelf platforms for equipment mounting which act as
horizontal shear panels

s ° rigid installation of front shear panels, contrary to the assumption that standard
. front panels shall not transfer shear |cads

Either solution will require a case~by=-case analysis ,

Case 4 : Center wall removed in the lower part of a double rack

- Same as for Case 3 -

8 3.2=114
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3.2.6,2 Local Load Carrying Capability of Single and Double Rack

The atandard experiment racks provide for a certaln envelope (para 3.2.1) and a set of standard
attachment interfaces (para 3.2,%) for the {nstallation of experiments,

3.2.6,2.1 Local Load Carrying Capability

The local load carrying capabilities provided are calculated under the following assumptions which
represents the minimum fixations:

1. The experiment front panel (hole location and gecmetry) is in accordance with MIL-STD=189

closed slot type (for details see para 3.2.2)

2. Three mounting types ,which have been standarized, are considered

(a) cantilevered front mounted equipment (para 3,2.6.2.2)
(®) front mounted, back supportsd equipment (para 3,2.8.2,3)
(c) shelf mounted equipment (para 3,2.6,2.4)

3. No shear loads shall be transferred from the rack structure to the sgquipment from panel or equipment
box. Therefore each equipment of the (a) and (b) - type transfers the "X-Load" at the rack frontal plane,
only by means of one attachment point. The location of this attachment point shall be as near as
possible to the diagonal struts or the rack stiffened areas (top and bottom of front side posts and
the front side posts at rack knee) and always on the front side posts., Transfer of "X=loads'" at the
rear end area of the rack will be performed by a pair of positicning pins for (b)=type equipment.

The "Z~-l.oad" {s transferred at the rack frontal plane by means of only two attachmaent points of
the (a) and (D) type equipmér; . For (b)-type equipment, transfer of "Z-lcads" at the rear and arsa

" of the rack will likewise be performed by the positioning pins. For all rack mounted equipment, the
"y=lcad"will be transferred by means of all front bolts in a linear distribution over the front panel
height. For details see Figure 3.2 = 39 "Front Mounted E quipment” and Figure 3,2 ~ 41 "Front
Mounted, Back Supported Equipment!,

4. Each (c)-type panel transfers the load in all directions by means of one attach hole at each of the

two front and rear posts,

3, Each equipmaent center of gravity (¢,9.) is assumed in the middle of the box with a variance in depth
(t. e, Y=direction),

REPRODUCIBILITY OF THE
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€. c.9. eccentricities in x-axis must be accounted for by reducing the allowable mass in accordance with

e ——— i Wi - o s B e

[ A ) the following equation based on the geometry given,
iy
§ ;
. Mace ® m(1-Je|/b) W = 46§ . 3. -
. ! ,
; C | =
i : - . 3 |
| f ! b
‘ . 1
i ! |
" 1
e VA e f
b = 482.8 '; 1
B ‘

Geometric Data for Eccentric Masses

7. With refarence to the mechanical environment described in para 3.2.7 each equipment is assurmed 1
i to have a hard mounted rescnance frequency of > 38 to 80 M2 for the deterriination of the load factor, i
P

TETTTYTEITRY werT——T

8, If the equipments have hard mounted frequencies of fo >60 Hz, the masses of the equipments
have to be reduced accordingly by the ratio of load factors (see para 3.2.7),

~
A

M = (Opq/Megd ™
" with n 4: load factor for 35 <fo <50 Hz

r

Nea’ load factor for fo >66 Hz -

X T UwwYTs TwT Ty s

B 3.2~118
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9. Critical local areas

The critical areas of the rack which limit the local carrying capability are shown (n the following

figure:

Rack segtion normal to nZ" axis

ORIGINAL PAGE

Figure 3.2 - 37a: Critical Areas for Local Carrying Capability

Note: = The directions of the forces are not coincident with
the direction of the coordinate system
= The local capabilities of front mounted/back supported
equipment and shelf-mounted equiprﬁent are also limited
by the critical areas 4 and 5 in the present analysis,
which is very conservative. A respective stress analysis.
of alternative equilibrium systems may result in more

favoraple data.
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The maximum 'allowable limit loads (see Fig. 3.2 = 37b can be derived from the following equation

for

- area |
0.024 le + 0.5%6 Py <385.5 N

P_,<5483.6 N
x1

1

- area 2 and area 3
0.5 Pye'a + 0.018 Px2’3< 385,5 N

Py2'3< 5493.6 N

- area 4 and area 5

0.245 (F’W;'5 + Py4,5) < 385.5N
Pyy
608.7
AREA 1
~
~
~ - ?,L
| >
54936
Pxaa o
768.2 =
»” AREA 2 AND 3
~
-
S
-
~
R
>
202871
AREA 4 AND §
Pxars

Figure 3.2 =37b ! Allowabie L.imit L.oads
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Local improvements of the critical areas 1, 2 and 3 can be reached by reinforcing the

critical location (see Fig. 3.2 ~ 37¢),

'max = 5§ mm

REPRODUCIBITITY OF THE
ORIGINAL PAGE IS POOR

Figure 3.2 = 37¢c: Front Side Post Reinforcement ]
b

The changed allowables are then TBD,
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a.e.e.é.z C.G./Mass Limitation for Front Mounted Equipment
The system of equilibrium of the front mounted equipment i3 given in Figure 3.2 - 39,
The limitation of this payload configurations is mainly given by the y~reaction |cads and less by the
x=reaction load at the front side post (see Fig, 3.2 -~ 38),
The "full” fixation point (F‘, Fy, Fz) can be placed either one of the four edge holes. This '"full” fixation
' point shall be as near as possible to the diagonal shear load strut or rack stiffened areas (Point O and *
) S of Fig. 3.2 ~35a and 3.2 =-35b) and shall be attachment point at the frant side post and never of the
| front center post (see Fig, 3.2 = 38).
t i
J
o
|
T CENTER € FRONT CENTER FRONT S0 1
5837" T sioe e PosT T sio POST POST 4
( / A4 i A -t 1
3 - ' V Vv ' ] —V
. DIAGONAL OIAGONAL
SHEAR LOAD SHEAR LOAD
STRUT STRUT
} ' LON POINT FIXATION POINT @Y
E FIXAT!
f FIXATION POINT
:
)
i
b
&.
CORRECT ' INCORRECT
‘,{ .
L
i Figure 3.2 - 38: Fixation Points
3
8 8.2 - 120
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0

Figure 3.2 = 40a thru 3.2 - 40c give the C.G,/mass limitation for front mounted equipment.

e v FIXED HOLE o
. . (interchangeable) | coovr panEL
CG.
T -& o / P
' ! Y:
AN x
FRONT SIDE

Upper part of rack | = 550 mm
Lower part of rack | = 760 mm
Overall width w = 465 mm

w

o THE
ﬁ JYY‘X' O‘E‘ YR

= ARG A
<«
<«

Figure 3.2 = 39: Front Mounted Squipment (4 Holes)

(System of Equilibrum)

Note : "Full” fixation point (Fx. Fy, F_) near,
diagonal shear load strut or rack stiffened
areas and at the front side post, never at

the front center posts.
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S V X é‘ ll i
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6 A 465 — |
\T\\ . L 4828 ——
e i 1y -t .
EREILN RENAEEE
o X g G AL AP e Shdls a LOWER PART T
- 3 P ITE I IT T = e UPPER PART B A
- SF=FTEE o PANEL UNIT (SEE FIG. 32-170)
- T2 ee TYPEMIL=STD~189 )
= 4 BOLTS 05 MM wemmepm—mr—rd
) e vt
PR S
p—— é 3 -: -:
- i -~
b T’- ce. ‘—1
3 L
-t 4
SDUNUN
I
| A
. + T
i v -
, !
SR At R
( ;
2 ; ;
! i
| :
j
0 3 500
dimm) ewsde

Figure 3.2 ~ 40a : Rack Load Carrying Capability ( Front Mounted )
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Mass (Kg) . REPRODUCIBILITY OF THE
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24 . .
TN "
2 2 . = [ 4: —F
]
|
e
466
4928
|
I
b — - + —
LOWER PART

= an = UPPER PART
. PANEL UNIT (SEE FIG. 3.2~120
**  TYPEMIL=STD~-189
8 BOLTS O 5 MM

%
<
-
®
P

0 100 200

Figure 3.2 = 40b: Rack Load Carrying Capability ( Front Mounted )
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Figure 3.2 = 40c: Rack Load Carrying Capability ¢ Front Mounted )
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C.G.: /Mass Equilibrium for Front Mounted / Back Supported Equipment

The system of aquilibrium for front mounted / back supported equipment is gtven in Figure 3,2 - 41,

L . The load limiting ¢ritical areas of this system are Position 1 and 2 at the front post, and Position 4

at the rear cost. However, the present analysis is very conservative hecause the x - loads are assumed
to act on the rear center post, which (s only a Z2-profile, instead on the rear side post, which is much

stiffer,

Explanation of the fixed hole see Fig, 3.2 =38,

The system of equilibrium shows that the (nstalled equipment (s elastically clamped at the front post
and simply supported at the rear via guide pins by the rear past, which is considered to be a simply

supported beam,

Denotations:

T ——— T T

~ e

-

EB[B oending stiffmess of the equipment box; the box can be assumed
to be infinitely rigid

qus bending stiffness of the support structure beam AB whieh is
attached to the side posts
L]
KP stiffress of the elastic hinge

THo
B R
eIt S po0™
™
ojiG
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.1 ome e —
- XR2 = TXR1
e
- . = = v FIXED HOLE- -
f- c. (interchangeable) FRONT PANE;/P
‘ YT & -
l ; X sLoT

=F'A FRONT SIDE

K MASS
\ r‘——d
» Egilg (BOX) e
v /
Q_ 1
A Egle (SUPPORT STRUCTURE)
$'S
)
RN , N
- L

: -

Figure 3.2 - 41 a: Front Mounted, Back Supported Equipment (4 Holes)
(System of Equilibrium)
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rwm\"“v o

T
€ bagmm b e

w = 465

Figure 3.2 = 41b: Parameters for the Determination of the Elastic Properties

The panel is assumed to be hinged in the bolt line any clamped at the box resulting the following formula for K?

g6t A

K? = 5
with b = (wezey/2 ee REPRODUCIBILITY OF THE | |
t = panel thickness ORIGINAL PAGT IS POOR '

A = panel height (ses Fig, 3.2 - 12a)
£ = YYoung Modulus of the panel ;

Figures 3.2 = 424 thru 3.2 -~ 42h give the C.G./mass limitation for the front mounted back supported
equipment, The figures are given for a parameter

Eol

S =

» = 140
P

The curves are explained in Figure 3.2 - 41c, For other stiffnes_s ratios (S#140), see the nomograms in

Figures 3.2 - d5a thru 3.2 = 45h .

higher load carrying capability due to decrease
—=" of load factor for masses 2 g0 kg (see para 3.2.7)
\

> ~ Curve 1

= f limitation due ta front post

2

1

«

0

g

E Curve 2

& timitation due to rear post

i .

-]

2 -

o H I

C.G. Distance '
St el g i
\
| Figure 3.2 = 41¢: Interpretation of Rack L.oad Curves __l

|
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Figure 3.2 - 42a: Rack Load Carrying Capability ( Front mounted, Back Supported ) S
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While the foregoing curves, describing the rack load carrying capabilities for front mounted/back supported
equipment, are only valid fora stiffness ratio S= 140 , subsequent nomograms serve to calculate the load

: carrying capabilities for deviating stiffness ratios .

For Curve 1 the respective factors can be found in Figures 3,2 ~ 45a thru 3.2 - 45g , as explained in

Figure 3.2 = 43 ,

Sy ¢ 140
S2 * 140

" MASS
MASS 40 v

Figure 3.2 ~ 43: Nomographic Correction of Curve 1 for S+ 140

For Curve 2 the factors given in Figure 3,2 - a5h are applicable, as explatned in Figure 3.2 = 44 ,

Figure 3.2 = 44: Nomographic Correction of Curve 2 for S % 140
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3.2.6.2.4 C.G/Mass Limitation for Shelf Mounted Equipment

The rack load carrying clplbmty' for shelf mounted equipment is shown in Figure 3.2 = 47 with
reference to the parameters given in Figure 3.2 = 48. A further assurnption is that the attachments

at sach corner will be performed by means of single holes.,

——
i

k]

. |

o

| ®

(2]

o

—
&

b+

CIBILITY OF THE

REPRODUCTER % oom

__ Rear Side posDRIGINAL

Front Side Post

~
+

.A;' i My
coX "ﬁi\
A - - N
Fy S \
h +
F1 r/’ah
F2
Fe

Figure 3.2 - 46: Shelf Mounted Equipment

The load carrying capability of shelves may be considerably increased if multiple hole attachment
is possible. Reference is mads i~ the cold plate support structure (CPSS), which is designed for
a load of 30 kg (see Figure 3.2 -~ 28),
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3.2.6.2.% Alternative Attachment Schemaeas

As can be deducted from the foregoing, main limitations are dictated by the local standard interfaces.
This results in allowable lcads which are considerably less than the generaily possible overall capability

of the rack, ‘

Hence, individual design of lcad dispersion schemes involving case=by~case analyses may result in |
considerable improvernents. kecommendations for respective designs (see also Figure 3.2 = 48) involve
the following modifications: ‘

utilization of more attachment points on stiff front plate
implementation of multiple support rails (A)

design of multiple hole rear support adapters (3)

structural integration of equiprient design

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

FRONT

Figure 3.2 = 48: Auxiliary Support Structures
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3.2,7 Mechanical Environment
3.2.7.1 Introduction

This chapter covers the mechanical environment under the generai heading "Load Assumption” 30 as to present a
viable guideiine to the designer of axperiments and applies to all structural areas associated with Appendix 8.,

More detailed information will be found within specific chapters (see tanle of contents).

3.8.7.1.1 General
Limit load facters are presented for various equipment/experiments mounted at Spacelab primary or secondary
structure.

The approach for derivation of these |oad factors is out!ined in H8-ER-0028. The presented |imit load factors
have to be considered for the dimensioning of

o brackets of equipment/experiments

o cennaction between aquipment and oracket

[+] connection between bracket and sPimary or secondary structure

<] primary or secondary structﬁre, influenced by bracketry

o aquipment plus corrésponding bracket (Eox mountings, fasteners) (n addition to the test

requirements see para. 7.8 of the matn volume of SPAH)

The given limit load factors cover all flight phases from iift-off to landing; however, tney do not eliminate the
applicability of

) emergency landing load factors (for pallet mounted experiments only), as discussed in para,

) . 5.1.1,6.1 of SPAH
o fatigue reguirements d
o combinations of mechanical and thermal loads

The defined imit lead factors have to be multiplied by the relevant factors of safety, which have to be negotiated
netween the axgerimenter and the payload :ategratar (A minimum value ts 1,4 for uitimate and 1,0 for yield).
These are dependent 2n the individual experiment develcpment philosophy and will be Jdefined on request of

the experirmeantar.,

For stiffness requirements reference is made to para. 3.1.8.2.3 of this Appencix 8,

Designers of equinment/brackets are invited to request special load factors, if

[} the applicability of limit load factors imposes problems

o the stiffness requirements as per para. 3.1.8.2.3 cannot be met without unacceptable
difficulties

o minimum excitable fundamentaj frequencies (see para. 3.1.8.2.2)axceed 200 Hz

in any direction of the equipment/bracket system
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3.2,7.1.2 Application of Limit Load Factor Diagrams

Limit toad factors are presented in the following diagrams - "Limit Locad Diagrams" - for Spacelab zone
"Racks" and "hard-mounted" fundamental frequencies.* ) The term "hard-mounted" implies that a flexibie

bracket is attached through physical connection elements to the rigid interface plane of the main or secon-

. dary structure.
' It equipment Is mounted without any bracket o the supporting Spacelab structwre, those frequencies have
to be uged, which are expected or which are selected from related tests to yield the most severe internal

forces in X-, Y-, and Z -direction with respect to interface reactions.

' For using the diagrams the required input parameters are:
° the location ("zone") of Spacelab main or secondary structure to which the bracket
is attached (a.g. "Rack", "Pallet Hardpoint")

and
° the minimum hard-mounted fundamental frequencies in X-, Y-, and Z-direction.

Applicable limit |oad factors can then be taken for the respective equipment mass from the cerresponding

disgram. Figures 8.1 = 40a and b give the respective values for the zone "Racks",

The indicated limit |cad factors

° are absolute values |n|
are assumed to act at the equipment/experiment c.g.
oceur simultaneousiy; hence the most critical combination of |imit load factors

in X-, Y-, and Z-direction has to be applied for dimensioning.

3.,2.7.1.3 Stiffness Requirements

In order to decouple from exciting vehide dynamic vibrations and to avoid excessive amplitudes of

equipment, it is required to keep the "hard - mounted” bracket fundamental frequitncy above 35 Hz,

The recommended stiffness value is based on the precondition that the design of the interface has been care-
fully performed, i.e. forces are diractly transmitted via stiff members from the bracket to the main or

secondary structure. Reduction of bracket rmounting stiffness as a rasult of localized bonding attachments

should be carefuliy avoided,

Note: The diagrams of the mechanical environment for other zones will appear at the end

of each respective section in this appendix.
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. 3.3 Module Floor

An overview of the Spacelab module and its floor 1s given (n Figure 3,3 = 1,

i
;
% The main dimensions of the module Floor are given In Figure 3.3 = 2,

Experiment interfaces at the module floor are

= on the center aisle, which provides experiment dedicated interfaces
;. for mechanical attachment, power supply, COMS, and air cooling
' = on the side floor, which is avatlable for expertments f no experimaent
. rack is flown in the respective location. On the side floor the experiment
l will make use of the interface primarily foreseen for the experiment racks
= in the underfloor of the experiment segment of the module

(long module configurations only) The experiurent interfaces in the underfioor
|

area are identical to the interfaces for the subfloor in the core segment.
|
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3.3.1 Center Aisle
3.3.1.1 Center Aisle Usable Envelope

The usable envelope for experiment equipment in the center aisle is shown tn Figure 3.3 - 3a and 3.3 - 3b

for the short and long module .

Access requiremaents to Spacelab subsystsm equipment on the subfloor impose constraints for the use of
the dotted volumae in the subsystemn section of the rrodule,

However, the detailed constraints are TED,
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3.3,1.2 Center Aisle Mechanical Interface

The locations of the experiment attachment points in the center aisle are given in Figure 3.3 - 4a and
3.3 = 4b for the short and long module,
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Int ace for payload accommodation in circles,

: ' Additional hales may be only used to facilitate experiment installation on the ground.

; Figure 3,3 = 4a : Center Aigle Attachment = Short Module |
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The detailed mechanical interface for the attachment of center aisle ecuipment is given in Figure 3.3 = 5,

The attachment provisions are basically holes through Fixed floor panels and floor ceam siructure for
experiment provided M6 bolts,

DETAIL |
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o 32070 VERT,

306 7O VERT. CENTER
6,120
GRIP LENGTH 34 21

-.__jr_ — (‘

N Y

g fe 316 TO VERT ‘

: A |

2 o N _AEXPERM,

2 shenk dia. 8 mm=° ¥ K

.Tzhread: M 5 JE_,/',‘. 2 |

O W /. et ;

U ] 00 Y ! T' ‘

. 1- ~N i < ‘

‘ ;

: — i

=7 f
I .
- ~3
=

ATTACHMENT POINTS CENTER AISLE

B .

|
|- 640

Figure 3.3 = 5: Floor Attachments ~ Details
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Quring ground operation the axperirrent attachment points in the center aisle are also used for the
MGSE (tem Rack and Floor Installation kemoval Kit as shown in Figure 3.3 ~ 6. Therefore the

experiment attachment brackets have to be designed such that the MGSE feet can be mounted on top of
the experiment brackets as shown in Figure 3.3 = 7a and 3.3 = 7b,
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Rack and Floor
installation / Removal Kit

Detail "A!" see Fig. 3.3 ~7a/d
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3.3.1.3 Center Aisle Cut=outs

Figure 3.3 = 8 shows the locations of cut-outs in the center aisle which provide for

- EPDS/COMS interface |,e. connactor bracket which provides power and support

for an experiment RAL
- ECSinterface {.e, cut=out for cabin loop air flow through center aisle equipment o
- Experiment Utility interface i.e. cut-out with attachment provisions for experiment

provided connector bracket

’& « Access hole for access to subsystems in core segment and access to experiment f
i equipment in experiment segment underfloor area. |
'i
|
b 2697.5 CORE SEGMENT : 2697.5 EXP.SEGMENT 1
{ ¢
| ‘ i — - s -~ -z 4.
i | ! i o\ | { i!
” -t B - ' .
i s | i . i A . AN 1 & MCCULE
| Lf : Fgns “-'iw(:-l ‘*‘ BT N |
. vy % N 1. ~ b '
: T T ras =t 'I _i_ - T : -Y
. 1 ') - A U i
; - e | = / w:z.s[ 1060 = 632.3 4
ACCESS EXP, UTILITY
HOLE
£CS INTERFACE EPDS COMS
INTERFACE

;, Figure 3.3 - 8a : Center Aisle Interfaces = Overview
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3.8.1.3.1 EFPDS/CDMS Interface
SECTION A-A
- 220 90°turned -
e m — 218

A
i
|

]

|

i

S;

- :_;;?
V\

]

.
53— —-

1—

T

Figure 3.3 - 2a : Center Aisle CB 31(32)

The notation of the EPDS/CDMS interface center aisle connector brackets is
- CB 31 in the core segment
- CB 32 in the exp. segment

The connector/pin allocation and the electrical interface characteristics are defined in:
Section 3.5 of Appendix A,
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3.3.1.3.2 ECS Interface

1
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View!l o epRODUCIBILITY OF 2
%gll’emm, PAGR 18 POOR

e
*
st
’I

|

1
[}

/

’
|

s,
- @ e ———— —

/

secTion B-B

90° TURNED
. 3140

3138 —e———ef
N7 .

! f *” l ®1002!
o .

Figure 3.3 ~9b: ECS Interface

The thermal reguirements and constraints for the use of this ECS interface will be defined in
section TBO w ..moendixC,
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3.3,1,3.3 Experiment Uttlity Interface
View |1

90—-—-——.’
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n
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SECTION D~0

CONNECTOR BRAGKET

SECTION C~C’

z28
BRIk % |
i1 i la’ o L
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/ T !
L - 190 J
s
’ 207
o o
mﬁ o - :
Bresa ;. |

Figure 3,3 = ge :

Utility Routing Pravision

The conrector bracket to be attached to this cut-out has to be provided by the experimenter/p ayload

integrator with connectors, feedthroughs and fittings ceterrmned by the actual payload.

The connector bracket should be similar to that shown in 3.3.1.3.1.
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' 3.3.1.3.4 Access hole

In the core segment the access hole is to provide access to Spacelab subsystems on the subfloor,
Constraints for experimants to prevent blockage of this access hole are defined in section 3.3.1.1,
In the experiment segment the access nole provides access to the underfloor area which is available
for experirrents, ODU CIB“J‘TY Og()%%'
REPR 15 '

L RIGINAT PACT

: Payload attachment interfaces see also Fig. 3.3 - 3a/b
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3.3.1.4

Center Aisle LLcad Carrying Capability

3.3.1.3,1 Overall Load C'arry\ng Capaoility

The design load carrying capaotlity is 300 kg/m, The limitations dus

2> various ¢.g. locations
are given in Figure 3.3 = 10, Theay are applicable for all floor frame

segments (see also Fig, 3.3 ~ 4a

and 3.3 - 4b). The limitations In y ~ direction will be supplied in a l& 2¢ issue,

GNP

M (ka) A : :
(52505 I >
300 73,50 .,

: 200 \
1 d1=300 mm
ldl=200,mm
1di= 100 mm
idf=0mm
100
!
b
K
t 0 T $ | 4 " b A -
' 0 e T T - v "+ - »
v . 500 1000 h (mm)

* hardpoint dimensions are shown, Floor “rime. segment length 1062 (873.5)

~— e TN T T

Figure 3,3 = 10 : Module Floor Load Carrying Capability Limitations
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3.3.1.4.2 Local Loads
. The uitimate allowable loads for a single center aisle attachment point are given in Figure 3.3 = 11,
i 0
X '] DFTREN LS
LT ’ RS Rk T oes axt LI d T
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, - SN
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Interface for payload accommodation in circles.
F : Additional holes ay be only used to facilitate experiment installation on the ground,
i
k L_ Figure 3.3 - 11 : Max. Combined Locatl Interface L.oads of Center Aisle Attachments __l
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3.3.1.5

3.3.1.5.1

Mechanical Environment

Floor Attachment Point Mechanical Environment

The mechanical environment for the center aisle attachment points is given in Figure 3.3 - 12a and 12b.
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Figure 3.3 - 12a : Limit Load Factor Diagram for Dimensioning of

Brackets, Zone "Floor Hardpoints"”
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3.3.1.5.2 Floor Panel Mechanical Environment
The mechanical environment for the center aisle honey comb floor pane! is given in Figure 3,3 ~ 138/,
This mechanical environment is applicable for the conrector brackets at the center aisle cut - outs.
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Figure 3.3 - 18a : Limit Load Factor Diagram for Dimensioning of

Brackets, Zone "Floor"
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3.8.2 Side Floor

The side floor normally carries the Spacelab axperiment racks. However, it is also possible to remove
racks and use the respective space on the sice floor directly for experiment equipment. Spacelab prov (des
for these cases side floor panels to ciose out side floor where no axperiment rack is instailed,

The mechanical interface for experiments on the side floor (s icentical to the (nterface side floor /

experirent racks, i.e, equipment can be attached to the side floor only in conjunction with the use of the
ovaerhead rack attachrrents (see section 3.,4).

It {s assumed that side Floor axperiment equipment will not require EPDS, COMS, and ECS interfaces,
because for these services an accomrrodation in expariment racks is preferable.
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3.3.2.1 Side Floor Mechanical Interface

The location of the side flcor attachmaent provisions, {.e, rack attachment points and

alignmaent holes, is given in Figure 3,3 - 15b thru 3,8 -

18 d, The rack attachment

puints carry lcads

in x, y and 2, The alignment holes have no load carrying capabtlity,
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The detailed mechanical interface is given in Figure 3.3 = 15d.
The rack attachmaent points are basically holes through side floor panels and floor beam structure

for experiment provided M 10 bolts. The alignment holes are for gulde pins defining the position,

in the x=y plane.

Section A~ A (Detail 1)

A\
RACK fo— 1087 —A— ¢
/1) RACK ATTACHMENT
/ . . —
[— ——— =T
M- : v N . 4
4 e —— e, A +
: = s =
it ( R
IANEREE | \ I i :
i | —_— ;) (1111 DS ¥ S S, -t
- "5‘7H1N ! /
9 Alignment Holes ‘ T [/ _J
—! , Lgs \ ~er
N
g
7) 1 NO RACKS ARE FCRESEEN $ o
(Side Floor Panel) G 3 )
b —— <
- e
i)
..».1-::—1 _J.J
TN
BT\, o

Figure 3,3 - 15¢ 1 Side Floor Attachment Provisions |
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?.3,2.2 Side Floor Panels

Figure 3.2 »14 shows the location of the 3ide floor panels on the floor.
The parels are available in two different sizes. The long side floor panels are t> replace an experiment

Jdouble rack, the short side Floor panels are to replace a single rack. Detailed dimensions are given
in Figure 2.3 = '6a and 3.3 - 16b,

8 3.3-230
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3.3.2.3 Side Floor Load Carrying Capability

3.3.2.3.1 Overall Load Carrying Capability

The overall load carrying capability along the rack attachment points is 300 kg/m.
3.3.2.3.2 Locat Loads

The ultimate allowable loads for a single rack attachmaent point are given in Figure 3.3 = 17a and 17b,
The alignment holes may be only used to facilitate experiment installation on the ground.

23.3-33
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l Figure 3.3 = 170 : Max, Combined Lacal Interface Loads of Floor o Rack Attachments l
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3.3.2.4 Me zhanical Envtronment

The mechanical environment on the side floor (5 {dentical to the environment defined tn 3,3,1.5.

B83.3~36
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3.3.3 ' Underfloor Area

The volume under the mainfloor In the experiment segment of the long module provides ample space

far the accommodation of payloads, The underfloor mainiy will serve ror stowage purpose., Therefore
snly mechanical interfaces will oe called sut in this section,

3.4.3,1 Unaercisor Area Usable Emeiope

The nnvelope of the usabie volume is Jiven in Fgure 3.3 - '8,

Subsantial penetrations tntd this envelspe stam *rar
- Spacelap subsystems, t.e. TPOB s And 3udsvstem RAL} "cgether with access
volumes r~oguired “or mamrtasability of rese subsystems

Fire suppraasion assembly, i.e, fire suppression lires and flire suppression
bottles together with accass volume

Experiment Jutility routing envelopes as defined 1n sectizn 3.9 of this appendix.

Clearances =9 allow proper air tlow of cacin locp return air through debris traps
{see Figure 3.3 - 20and zenter as'e ECS sut-out. The required clearances

have to ce evaluatey For the actual underfloor expeariment accomaedatinn,

Cn oreit the access to the underflaor {5 through the hinged floor panels ‘see Figure 3.3 ~ 19),

8 3.3~37
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3.3,3.% . Undarfloor Meshanical Interface

The lacation of the underfloor attachment provisions, consisting of four 1ongarons ~ith attachmaeant

noles, 1s Jivenin Figure 3,3 = 3*,

23,3 - 41
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3,3.3.3 Zxample of Sautpment Mounting in Underfloor

Zauiprent in the underf!3or area ¢can e acsommodated or 3 user Rrovided suofloor simtlar to tre

suUpsystem mounting in the 2ore sejment. Such a subfloor is mangatary ta protect the module shell,

Since zsresent ong mo, Jle sralysis does not tnelude any 2xperiment masses accommodated

In the ungerfioor area of the experiment segment, additional cetatl analysis will be required
far such load cases,

As an example the subsystem subfloor of the core segment 1s giver in Flgure 3,3 - 23,
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The lvad carrying capabtlity of this sutrioor 18 300 kg/m, Local Load carrying data of the

underfloor attachment points are not availaple .,

.

The mechkanical envirdnment on this sukfloor 18 Jiven in Figure 3.3 = 2da and 24b,
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3.4 Overnead Siructure “

The ove rhead structure normally supports overhead stowage containers and axperiment racks, However,

N

in locations where no overread 3towage containers or racks are installed, the respective interfaces are

available for axperiments,

EPDS services for experiments in the overhead area are provided through the CPSE conné%:}or

brackets { see sec, 3.8.3), )

CDMS services are only through user provided cabling from experiment racks,

' ECS services are provided by the caoin icop.However,the volume acove the cverhead stowage container
attachment has to be corzidered as a stagnation Qrea.
Lisuid covling requires user proviced piumcing to the experiment heat exchanger n rack 4,4 possible

licuid line routing to the overhead structure is cescribed (n section 3,3,.3.
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3.3, 1 rack Attachment
3.4,1.,1 ~ack Attachment Interface

Where no rack is installed the attachment fittings for the rack struts at the overhead structure may be

regarded as an interface for experiment equipment, This interface can be used only in conjunction with
the rack interface at the side floor ( see section 3.3.2),
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3.4.1.2 Rack Attachment L.oads
The local ultimace allowable 'pads are given in Figure 3,4 ~ 7a and o,
The overail lyad carrying sapaoiiity 1s TED ,
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? 3.4,2 Overheac Stawage Sontainer Attachment
]
A #
‘ 3.4.2.1 Overhead Stowage CSontainep Attacrment Interface
Where no overhbead stowage container (3 nstalled the respective attachment holes are availanie
E for expariments, Expertiment equipment will ce attached to these holes,which are equipped with N
" nuts, by axperimenter provided M 5 polts.
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l
3.4.3 Overhead Structure Mechanical Environment

The diagrams of the mechanical environment for the overhr.ad structure,which is applicable for
rack attachrment as well as for overhead stowage container attachment,are given in Figure 3.4 = 9,

For application of the diagrams see para 3.2 = 7 of this ¢ppendix,
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3.5 Stowage Conta.ners
3.,5.1 QOverheaa Stowage Containers
Cver-gad Stowage Tontainers are located at and fastened (0 the dverhead structure wnich 13 llusirated 1n
relation to tme moadule ‘n Figurey 3.5 = ' and 2, The dverhead stowage crtainer consists of an outer :éntamer,
~hich 1e rixed to the overnead structure, and an irner container,; which can be shid out like a vertical drawer, -

Stringers inside the inner ¢ontainer provide for the attachment of experimant aquipment by means of experi-
menter provided suostructare, Sor film stawage purposes such a suosiructure, a Film Stowage Kit, is

provized oy Spacelab. it fion stswasge Kit ©onsists of separator sreets | shelves ) and door-'ike restraints,
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A
3.5.1.1 Overhead Configuration
s Depending on the actual CPSE instatled in the module the overnhead stowage containers can be flown in various
configurations, In Figure 3,5 = 3 the standard'overhead configurations are given for which all the necessary
"hardwaro,.luch as close-outs, light support structure etc,ts provided by Spacelab, ’
; : |
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Figure 3,5 =2: Overhead Stowage Container
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E 3.3.,1,2 Overhead Stowage Container Mechanical [nterface
’ 4
|
The ocuter stowage contajner consists of an suter frame mounted o the overnead attachmaents,and has only
one sice closed in the flight direction,as shown in Figure 3,4 = 4.The inner stowage container s designed as
' ia arawer ~f the outer contairer,as snown {n the cantainer sulld=up 1n Figure 3.5 = 1,
1
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The payload enveiope of the inner container is given in Figure 3,.3=-5, All walls except the bottom plate have
U=shape stringers with experiment attachment holes. Experiment equipment ~iil be mounted to these holes
by means of exparimenter provided M5 bolts and nuts. Only where the holes are not accessible from the

outside captive M5 are rits provided,

TOP PLATE

W

o™

«

€ RIGHT SIDE WALL

Q.

»

& OM PLATE # 287,85 (f film stowage Kit restraints
are used ( see Fig, 3.5~ 8a)

Figure 3.5+8: Container Payload Envelope

S

The attachment hole pattern is defined in Figure 3.5-6a to 3,5~8d .

-
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3,5,1.8 Overhead Container Film Stowage Kit

-

Eaen film stowage kit consists of

- restraints, t,e. hinged doors which restrain films |n the contatner but still allew a view to

container sontents

- top and bottom cover which provide a flat surface insiae the container
- adapter plates which are additional sice walls naving slits with a piteh of 12.3 mm
- separator sheets which are metal sheets sliding into the s1its o the acapter plates
B RESTRAINTS
'.} 7 , SECTION B=8
A 1-- / ._' A TOr COVER
; B is) s _ ,
Vi ¢ r l g * ] T~ Z,dmax
K4 + D t 1, E5mn
| | :
| 11 tweanaton
i / s _1 SHEET
L . [ , . o
II ! ’
¢
'

. ADAPTEN PLATE
[:]] [:D : N
t

AESTAAINT

\‘l ‘ " ‘ r E SOTTOM cOvER
Lﬂ.‘emmﬂ# by | ST Tl E.4max

—d A
! 1.25m1n
—a
8
SECTION A=A
- - 500.8 -
= 3
i 0
N ~ T4 ADAPTER  slate
T "
R -
CIL . me—— K3 B3l
= — LB oy e 4 OB 1 =1

AESTRAINY

Figure 3.5-7a:Film Stowage Kit - Cverview

8 3.5 ~10




Yy

ESA REF NO EUROPEAN SPACE AGENCY

SLP/2104 -2

SPACELAB PAYLOAD ACCOMMODATION HANDBOOK

1SSV |
REVISION: 0
DATE 131 JULY 1978

APPENDIX B
- a, - wiw |
i v o ,,.'4
. i
’ | i
: i
. ! i i b g |
—— Co !
— | ’ ! P
ADAPTER 1 . )
T v ] pE— o omestmawr | ADAPTER PLATE |
PATES : ‘ by . _ I
i ARSI L PN yd R t , - PR z 5
v -~ '\l _ 4
i : g ., ; .
el il I_E Foamunaril | — b
e © ' 'Y . H , . ! !
: ! ! o — 2
L A { - i L ) | ;, b
2 i
‘\ -, -~ 3 - ..l i .
{ a 1=
T SRS VNS [N, , i
‘_—" ¥
- e g
‘ -
g 3 [
; 1. . i |
[
;' . . E ! ‘ ' ’
=2 SN o N — PRI o e I 1
e i . = : — B
© i Ty 2 J_L_‘lﬂﬂm_‘ml_wm:mo 1 -
' o
] ai
o L ——
REE YT Wt aw @8 “ETh
LI 3 -
- o @ ;
e ad -y S ~———emenehm—
Y ik s 19 XY WO Iy
B 20 38

Figure 3,5-7Tb: Film Stowage Kit=Restraints

8 3.5-11

REPRODUCIBILITY OFTIEP
ORIGINAL PAGE 1S PR




€SA REF NO
SLP/2104 - 2

APPENDIX B

EUROPEAN SPACE AGENCY
SPACELAB PAYLOAD ACCOMMODATION HANDBOOK

REVISION 0

1ISSLE }
CATE 1 31JULY 1978

TOP COVER
- %01 X -
-
)
< [}
- 3
1
4 2 2 Y !
1)
- pe
2 3
TR y - - i
B
JUESDR 5 - L — e
e - - s '
- 4 - s
e et . 0 e e e e ' "
=
- 100 - 100 - e - 1o - 505 =~
80TTOM COVER
313 -
SR ) 1585 = 158, -
v — ==~ e $
h .
-y
!
i
i
”
1
) )
5 a 5
3 .
H
1
i
Py R R L .
z
3, b s et b e e P —
~ T~
03 !
S 2 B L
20

Figure 3,5=7¢: Film Stowage Kit=T2op and 22

ttom Coven

!

AN AvA
whi s

?

-




B —

ESA REF NO EUROPEAN SPACE AGENCY ISSUE ;1
SLP/2104 - 2 SPACELAB PAYLOAD ACCOMMODATION HANDBOOK Si‘r"es'oNfg' JULY 1978
APPENDIX B. ] )
l SECTION B8 ADAPTER PLATE RIGHT SIDE SaTAIL | l
4 ¥ 0 0 — et
El.. N 511 !; "~ — < - ] ‘::‘—
(I rr""f'? — = == T? ﬂ {-
8 . ' [ S
L ’ - b.a—' i
L—-E '.‘: ~ -,}
no, : i:u‘._ :
: e ! £
i 4 o
o g T e e St et ww ) R}
a':;! % FRONT & e e e S e 2 «
8 4 - *
3 A ; oETAIL 11
; L = ,
ﬂ on R S yu—.y
: -
: 2
L - — -
o e " (i gk R}
‘ SR e - - araairar = ¢ onamat
¢ S —s 100 ———=
SECTION A=A
‘é; 272 D]
REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
SEPARATOR SHEET
- o 5 . 7
! - : ) _..-\W.
i
8 . . :
‘ MCTION A -a,
_to;l‘
, ‘ B
A -._: "';.
N, T T TPy A I i -
A‘.: -n—‘

Lﬂ&..;‘ Cnir e o

Figure 3.53-7d: Film Stowage Kit -Adapter Plate and Separator Sheet,

8 3.5~13

o mime e e me




B

i

EUROPEAN SPACE AGENCY

(SSUE
?L‘,‘, /gfo: ~z° SPACELAB PAYLOAD ACCOMMODATION HANDBOOK | “Evision 0
» . APPENDIX B
[
2,0,1,4 ~323 Carrying Capability of Cvarhead Stowage Containers

woTaty mass urf 23,5 «<g, distributed within the overheaa stowage contatner, corresnonding to a mass/volume

3 N
~any of U0 A5 m 230 oe accommocated under the Fallowing (acal constraints:

° ‘ax, sad carrying capability per stringer =16 kg

[ ] Max, load carrying capability per attachment point ‘see Fig, 3.,5=3a, b and ¢) s limited on

“nich, and how many, of the five attachment points :f a stringer (P1 to Ps) are used.

See tagle 3,5=1,

Sar 2720032 rase mikaticn, at least two stringers and three fixation points are to be used,

Taue 3,3 = *; 2 'svanle masses for Iocal loading of stringers {c.g.max JFistance 40 mm )

) Attachment Points Used P oax \'«g)_}
2Py PP P (P PR ) ttach i
TP T R BT Tt sgmeny
!
x ® 3,2 :
|
H
x x x 3.3 .
x x x X 2.4 ;
x x x x x . 2,2 .
? ‘
x x i 3.8 !
!
I ) I ,-_.-._.[
3 < ' z.5
I | |
p1 PE ps P-‘t PS
‘ l ‘ l { Stowage Container Stringer

Far dynamic ~esoansg, the lowest permissiole frequency of 35 Mz is to be observed for each mass point.

Hence the maximum allowable c.g. distances from the wall of the masses t5 be accommodated are further

constrained by his low=freguency requirement,

Far instance ,far twe stringers 80 mm apart,the maximum allowaple wall distance of the c.g. for an

attached mass must not exceed 40 rmm.

3.8,1.5 Mecranical Environment

The mechanical environment is as given in para.3.4.6 = Overhead Structure.

B83.5~14
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3.5.2 Rack Stowage Container

Rack stowage containers can be mounted in the lower part of an experiment rack and also in the upper part

of a rack if the cable tie Jown struts at the rear of the rack are removed, The substructure necessary to mount rack
stowage containers into the {ower or upper parts of a rack is provided by SpaccllB.Tho containers can be

turned around ‘EOQ to have the door either leftor right hand hinged, Figure 3,5=8 gives an illustration

of the containers located in the upper part of the rack, Substructures for mounting given in this section

are designed for the smaller depth of the upper part of the rack.Mounting substructures for the lower portion

of the rack,with greater cepth,are similar,

Stringers inside the container walls provide for tne attachment of experiment equiprment by means of
experiment oroviced substructure ,For film stowage purposes such substructure,a Film Stowage Kit,
153 providea oy Spacetan.,

EXPERIMENT BOX

HE
REPRODUCIBILITY OF T
ORIGINAL PAGE IS POOR

Figure 3.5 - 6 : Rack Stowage Container - exploded View

¥ Note: Spacelao provides four (4) sets of substructures for the lower part and four (4) sets for the

accommodation in the upper part of the rack. The latter ones are used for the installation of the

stowage containers in the work cench rack! I

3 3.5~ 18
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, E ' 3.8.2.1 Accommodation Geometry

The envetlope provided for the accommodation of payload equipment within the mounting stringers on both
side walls,the rear wall,the top plate and bottom plate is shown in Figure 3.5 = S , [t must be noted that

envelope shown provides no dynamic clearance for payload.

A general view showing the external features of the rack stowage container, including the racik mounting o
substructure,is shown in Figures 3.5 - 8and 11, !
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3.8.2.2 Experiment Attachment Interface

All walls of the rack stowage container have J~shaped stringers at the inside with experiment attacnment

holes.Experiment equipment will be mounted to trese holes by means of experimenter provided M5 bolts

and nuts. [t should be noted that the actual mounting t2 the attachment noles requires access to the cutside

of the sontainer,
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Figure 3.5-12: Rack Stowage Container Attachment Provisions.
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3.5.2.83 Rack Container Film Stowage Kit

Zach film atowage it consists of

top and bottom adapier plates which have slit3 with & pitch of 11,42 mmm
separator sheets which are thin metal sheets 3liding into the slits of the adapter plates
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3,%,2,4 Load Carrying Capabilities of Rack Stowage Contsirier

A total mass of 25 kg distributed within the rack stowage container, corresponding to a mass/volume ratio
of 300 kg/m:: can be accormmodated under the following local constraints:

o Max, allowable wall distance of the ¢,g, for an aftached mass must not exceed 50 mm

o Max. load rarrying capantliity par stringer = 7 g

o Max, load carrying cacability per attachment point is !imited, cepending on which, and how many, of the
five attachment poInts of & stringer (P1 to Pe) are used. See table 3,5-2,

Tapie 3,5 - 2; Allowable Masses for Local Loading of Stringers ( c,g. distance max, 50 mm )

Attachment Psints Usea L
- - Fnax (<9)
P1(p5,) p2<p4> pa p4‘p§) Ps(—P1: per attachment
noint
X X 3.5
x x x 1.9
x B x X 1.4
x x x x X 1.2
L]

x % -2

x x X 1.7

p
F>1 2 Pa p4 Ps
‘ * Stowage Container Stringer

i { t

For dynamic 1 esponse, the lowest permissible frequency of 35 Hz {5 to te observed for eac~ m.ass point.
Hance the ma.imum allowable ¢,g. distances from the wall of the masses to be accommodated are further

constrained by this low frequency reguirement.

For instance,for two stringers at a distance of 80 mm,the maximum aliowable wall distance of the

REPRODUCIBILITY OF TEE
ORIGINAL PAGE IS P™™™

c.g for an attached mass must not exceed 40 mm,
3,5.2.8 Mechanical Environment

The mechanical environment for the rack stowage containers is described in para, 3.1.8, Rack Mechani-
cal Environment ang s the same as for other rack mounted equipment.

-
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3,6 CTommon Payloas Suppart Zquipment
3.6,1 Alrlack
3.8.1.1 Ascommodation Geometry

The overal! dimensions of the air!ocx and the dynamic payload envelope are defined in Figure 3,6 -
and 3.8 =% .

The air'oc sxpertment taple t5 3hown (n more detail in Figure 3.6 - 3,

ORIGINAL PAGE IS POOR
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2.3,1.8 Experiment Attachment interface ‘Y ap

Zxperiments (n the airlock nave ts oe attached %o the airlock experiment table (see Figure 3,6 - 3, 4 and 5).
The axperiment *acle nas two snanne! oars in which four experimenter proviced T = bolts slide and to which
rne axperiment (3 tied down, Loads in the direction of the channel bars are taken by twd experimenter
orovided nip pins (see Fijure 3.8 = 7) which pass througn holes i(n the channel bar and the T = ooits. The

jacation of these noles a'ang the channe!l 1§ 3iven In Figure 3.5 = 5,

As 3hown In Flgure 2,3 = 4 and 5 the inner end of the experiment tacle carries a harness support bracket
10 fie down the '>ose pigiai!l of sxperiment harness [ or experiment harness [l respectively, The harness
sigtatls tha'uaing the plus are attached o the support bracket by the use of quick release fasteners (see

Figura 3,3 = 3) ancg mating cummy jacks,

Sowar and Iignal harness attachad to the suoport sracket form separate buncles :

- Zxperiment narness [ (Figure 3.8 = )
=AU nower narness: CBT-F1, PO, PC2

Pigtail lengtn: about 550 rm
Signal harness: P03, FQ4, PQOB, P18
Pigtail tergtn; about 753 mm
- Experiment narness || [Figure 3,5 = 3) M

kAU oswer narness: CRT-P1, FOY, POE

Pigeal! langti; aoout 55J) mm
Signa! rarness: Fo3
Pigtait length; about 753 mm

Thts harness z.0port Bracket can se remaoved snly If the experiment provides for the tte down of the

252 pigtaill ane the sonneciors.,
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Figure 3.8 = 7 shows the cetailed dimensions of user provided T=-bolts and pip pins, which have to fit tn :

the experiment table channei dars.,

SECTION A-A
N REPRODUCIBILITS{OOII"‘O'(IEE
, L YARDERAS N
f [’ ORIGINAT A B 1
om0 R o ‘
-} ] ! IS z f: |
V!
7 NG ‘
Experiment Table ; i 15 | Material : Al ZAN Mg Cu 1.8
Channel Bar ' — 7075 T 7351 ( US Standard )
Cross Section . 25 or 3,4374 ( German Standard )

S
min.t7 l
- min. 43
= =0.3~ .
, S
L §

User Proviced T = Bolt M 10

f@ — A Typical Exp.
£ Attachment on Kail
\ .
| ' \
&"‘7 \\\

N 7-"‘ 5'/“
g
! .\ s ] ija.s h 11
\ Table Channe! Bar
e REPRODUCIBILITY OF THE
User Provided Pip Pi QgIGINAL PAGE IS POOR

Ref. Type BLC -3 R10N (suppliter AVDEL ~ BURBANK, Ca

Experiment Provided

Figure 3.8 =7 Table Rat! - Detatls
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3.6.1.3 Attachment Interface Requirements

Requirements which ensure full load carrying capability,

° Experiments {or each individual piece of aguipment) shall be mounted o the experiment table
by at least four attachments;two aciazhments on the + Y channel bar and two an the = 'Y channel

bar, equally spaced by at least 300 mm,

° One attachment on each rail shall be locked by a pin cacable of transmitting loads in the

direction of the channel bars,

. The projection of the c.g, of the axperiment {ar each individual piece of equipment) onto the

axperiment tatle plane shall be within the area defined by the four attachments,

Requirements vhich ensure the capability to retract or to jettison the excerirrent taple 7 tne Oroiter cargo

bay daors cannot be closed wnen the axperiment table is axtended).

i Distortions of the experiment tacle introduced by the experiment shall ze limitad either in
force or in local ¢isplacement; 1.2, the force shall be lass than 50 N perpendicular to the
slane of the taple or the local displacement snall te 'ess than 0.5 mm out-of=-plane. This is
to ensure priper tadle extanston and retraction operatisns. Zven in fatlure cases, sxperiments
zirall = under No clrcumstances = tntroduce a farce aciing an e experiment tanle which is
more than TBOD N {tentatively aoout 103N arder of magnitude ), This is to ensure proper

jettison capaotlity for the taole and experiment,

[ ] Experiments shall be thermally tsolated from the experiment table such that the heat flow Joes

not axceed TED W cer ratl to avold thermal deflaction of the experiment tavle.

» If axperiments deploy devices outside the experiment envelope of the airlock the deplayment

farce and speed shall be such that:

a) no impact hazard exists at spontaneous desloy [during check-out ar cantingency
EVA),
b) fuman intemsention is possible in jamming cases {(8.g. removal of opstructing ele-

ments during contingency EVA),
c) Maximum lsad for experiment configuration change of deployable cevices s+ 1ll

not exceed 50 N (1/4 max, crew habitability load).

Recuiremants to ensure integrity of experiments and the airlock.

. The axperiment shall be designed to withstand a shock of TBD when sumping against

the extension stop .

® l.oads applied to the 7ree end of the extended or retracted table shall oe such that the
load component in the xy-plane i1s 'ess than Z00 N .,

23.6- 10
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3.6,1.4 Alignment

The alignment accuracy of the airtock experiment table with reference to the module coordinate system
is giveri inTable 3.8 = 1, These values have been calculated taking into account

= tolerances for play

= pressure effects on module and airiock

~ temperature effects

Table 3.5~ 1: Alignment Accuracy of the Airtock cxperiment Table

mm arc min
x Y z a B y ;
! .
Tanle stowea t0.5 10.6 tg.' +4.5 tg 7 t6.2 .
+1.5 +5.2 + 5.6 :
+ + 23, +8.
Table ceployec -1.4 +3.2 -0 + 23.0 5.2 +6.3

Note:

These data are no

specification vaiues -

REPRODUCIBILITY OF TH™
ORIGINAL PAGR ™
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3.8.1.3 EPDS / CDMS [nterface

The EPDS / COMS interface is at the extendaole/retractavle tavle itself asz shown in Figure 2,6 - 4 and 5,

The electrical characteristics of this nterface are defined in Appendix A,

The electrical bonding has to be performed at the +y channel bar of the table which is at the drive side

of the airlock ( see Figure 3.6 =8),

TCP VIEW AIRLOCK

I f— Drive Side

Flight Direction

- A

E—— Exp,Table

Non = Drive Side

[nterm.Frame

w

Grounding on Drive Side

Crly {+v) o A TYFICAL EXP.
AN ATTACHMENT ON RAIL
\\_"—-
Sxperiment M\

Attachmant Foot ———q

7 |

Figure 3.6 -8: Bonding Interface

-
L
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3.6,1.8 ECS Interfaces

-

The atriock coes nct provide ECS services to exceriments,When extended into space thermal zantrol
has to be performed by means of passive thermal control and/or electrical heating. .

When stowad in the airlock TBO W of experiment generated heat :an ce accommodated by the airlock.
When retracted into the module thermal control is provided by the cabin air loop.

The possibility exists to perform liquid cooling by user provided liquid cooling lines routed through
the utility feedthrough holes i1n the atrlock shell ( see 3,5,1,7),

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

83.6~13
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3.8.1.7 Utllity Routing

Two experiment dedicated utility feedthrough holes are located at the lower part of the airtock shell
( see Figure 3,6 - 2),However,these holes have to be considered as a future extension capability
rather than as a readily usable experiment interface,lf the utility feedthrough holes are used the
experimenter has to provide

= feedthrough connectors or fittings and associated cabling and plumbing

= quidance support of the utilities inside the airlock to enable proper cperation

of the experiment table
- a utility break device to enable emergency jettison of the experiment table

if the experiment use of the atrlock involves table extension into space,

Details of the utility feedthrough holes are given in Figure 3.6 -~ 9,Possible ways of routing utilities
in the module to the airlock are shown (n section 3,9,

A Qetail: Experiment Feedthrough Holes

>

)

Section A = A 502 5t =505 et

‘rom Fig.3.5 = 2

] -
-

«0 8.2

e

-~

RSSO PSR G — _......__._\
i

COVER

A}
¥
«—\\“_’_ o \‘)/\~/

S

8OTTOM AIRLOCK ' '

-

Figure 3,6 -9 Utility Feedthrough Ho‘les
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3.8,1.8 Experiment Tanle Load Carrying Capabiltty
Lcal Loads

"

The allowable limit load for each experiment table attachmenrt bolt 1s jiven \n table 3,6 -2 ,

Table 3.8 -2

Allowable Limit Loads Per Attachment Bolt

in X direct.

in Y direct,

in Z direct,

Allowable {imit
load in N

3500 640

2100

Cverall Load Carrying C apabtlity

The maximum experiment mass is

150 kg for on arbit operations

100 kg for ascent and descent

If no AU 313 Frown 1n the airlock, an additional indenendently mounted experiment mass of 10kg

may be accmmodated. These maximum values are only valid when experiments are att”- ed (n

accorcance with the mounting requirements defined in para 3.6.1,3 .

When experiments with masses greater tnan 10kg are installied, experimenter provided MGSE is

needed Lo support the axperiment mass during installation on the table and for extenston/retraction

an the ground,

The c.g. conatraints for the 100 kg payload installed during ascent and descent are given \n Figure

3.6 = 10 and 11,

Center of Gravity Envelape

Flight Diraction ./

]

\

. REPRODUCIBILIT
ORIGINAL PAGE

Experiment Table
[nterface Plane (X = 308 )

Figure 3.6 = 10 : Experiment Payload Center of Gravity Envelope ( 3 Dimaensional )

B 3.8~-15

Upper Shell Reference Plane
(Z2=0)

Y OF THE
IS POOR

~




T T———

ey ey e

T rT——

f

EUROPEAN SPACE AGENCY
SPACELAB PAYLOAD ACCOMMODATION HANDBOOK
APPENDIX B

ESA REF NO
SLP/2104 -2

DATE 131 JULY 1978

ISSUE )
REVISION: 0

rmmm——— 100 k§
[p——— ]

(RPN 1

l I L& ]
' | oo i -—‘ r—-_-_l. 2
! ' :: ke o\ 1 i
: 1 Zil
I o el] = g ‘/// _j L \\-\(” .
: L | 1 Exp. Toble Intert o w \T'i.o N
et ]

160 I

. X i 4042500 . X $ Z « 140 and 780

—— 100 kg
- o wm e 80 k.

— amms e §0 k'

Y =0
Exp.Table
interface
450
500
525
780
380
+x¥
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: ) 3,6,1,9 Mechanical Environment

The mechanical environment is given in Table 3,8 - 3,

Table 3,8 -~ 3 : Airlock Mechanical Environment,

T8O
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) ORIGINAL PAGE IS POOR

L .

B83.6-17

g
,
?
:
i
.

vk B0 o i el e il 1 52 i ' ik % P A e v g B e e N . 8 S sl b i, it BN % s e e, amar b Be i W € m



ESA REF NO
SLP/2104 -2

APPENDIX B

" EURQPEAN SPACE AGENCY
SPACELAB PAYLOAD ACCOMMODATION HANDBOOK

ISSUE B
REVISION 0
DATE .31 JULY 1978

This page left intentionally blank

23,6~18

P A LT

ST LT




o m—r—

Saatad

01 5 % W STTIINR LIS e s orm e G m . ceonaaekokd e o R B E A VN

ESA REF NO EUROPEAN SPACE AGENCY ISSUE 1 .
SLP/2104 - 2 SPACELAB PAYLOAD ACCOMMODATION HANDBOOK gf\\rl’es'oN g' LY 1078
: APPENDIX B ’
l
3.8.2 Viewport Assembly

r

The viewport assembly basically is a 30 ¢cm diameter window with inner and outer cover as shown
in Figure 3.8 = 12.Three identical units are used in Spacelab;
) A viewport assembly is permanently installed in the aft and cone as basic
Spacelab equipment ( aft vieaport ).
o A viewport assembly is included in the CPSE Viewport Adaptor Assembly
5 Aviewport assembly is included in the SPSII High Quality Window/NViewport Assembly .

FLANGE

—-ELECTRIC-BOX

INNER SAFETY COVER— RN

DARK CQVER

sremme o~ HANDWHEEL

--- OPERATION HANDLE

REPRODUCIBILITY 3k
OF THE
ORIGINAL PAGE IS POOR

-

Figure 3.6 =12: Viewport Assemoly ~ Exploced View
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3.6.2.1 Payload Attachment Interface

If the Inner safety cover (s removed experiment equipment can be mounted to the viewport assembly
Jsing the three safety cover attachmaent points on the viewport flange . Location and details of these
safety cover,’ experiment attachment points is shown in Figure 3.6 - 13,

-

3.6.2.2 Load Carrying Capability

The maximum allowable experirent mass that can be attached to the viewport assembly is ;

On Orbit : 25 kg
Ascent/Descent H 0 kg
Emergency Landing: 25 kg
C.g. envelope : TeD
%4

8 3.6-20
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3.8,3 Aft Viewport

-

The (ocation 3r the viewpart assembly at the art end cone i3 shown in Figure 3.5 -~ 14 and 15 ,

Aiso shown are the handrails adjacent to the aft viewport whicn may serve for axperiment attachment.
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3.6,3 Viewport Adapter Assembly ‘

As shown in Figure 3.3 = 18 the viewport adapter assembly combines the viewport assembly with an
adapter plate wnich allows mounting to the module 1,3 m top openings,

REPRODUCIBILITY OF 1a5 |
ORIGINAL PAGE I8 Po: zH '

Figure 3.6 ~16; Viewpart Adapter Assembly

The main dimensions of the Viewport Adapter Assembly are shown in Figures 3.8 = 17 and18. 3
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3:8.4,1 Paylsad Attachment Interface

There are 8 identical hole pairs on the rein of the adapter plate for attachment of hand rails and/or

experiment eaquipment as shown in Figure 3.6 =~ 19, The nandratls can be mounted alternatively in X or
Y direction according to experiment requirements.,

3.6.4.2 Load Carrying Capability

[f nothing is mounted td the viewport assembly ttself the maximum allowable experiment mass that can te attached
t5 the adapter plate 15 :

H

On Orbit : 50 kg

Ascent/Descent H O kg

! Emergency Landing : 30 xg
i C.g, envelope : TBD
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3.8.8 High 2uatity Window/Viewport \ssenbly

Details of the high quality window.'viawport astembly are TBD.
A tentative view is given (n Figure 3,6 - 20,
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Figure 3.6 - 20! Tentative High Quality Window/Viewport Assembly Layout
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‘ 3,7, Experiment \vent Assembly

teal

The purpise of the axperiment vent assembly is to provide Spzcelab users with the capability to evacuate
specific experiment criambers. The manual vent valve includes selective flow restriction to control chamber

decompression rates by placing the butlt=in butterfly valve into precalibrated and fixed positions between
closed and full open,

The vent assembly has the male part of a guick disconnect in the cabin, The female coupling of the quick
disconnect Type = CARLETON CONTROLS INTERNATIONAL, Experimaent Vent Assembly, drawing nurnber

P/N 2810~2020
sJdostructures etc,, Are to be supplied by the user,

as well as flexible and rigid vacuum line routing to the expariment chamber, mounting

Figure 3.7 = 1 shows the location of the upper forward end cone feedthrough, Figure 3.7 ~ 2 gives the layout
of the upper farward feedthrough and Figure 3.7 = 3 shows the interface tetween vent and feedthrough,

Details of the vent assembly are J1ven {n Figure 3,7 =4 ,
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' 3.8 Module Connector Brackets NAL PAGE IS P OOR t

An overview of the conrector brackets which are totally or partly experiment dedicated is given in

Figure 3,8 = 1.For electrical characteristics reference is made Lo the corresponding sections of

Appendix A, The connector brackets which are at standard experiment locations are described in

the corresponding sections of this appendix (e.9. rack,center aisle,alriock ). The connector brackets

which can be described on a module system level are Jiven below , These are

the signal connector brackets C8 50 and CB 5 which provide the intexface to
Spacelab subsystems

the essential power connector brackets CB 8,CB 16 and CB 28 which provide
the interface to the experiment essential power bus

the CPSE connector brackets CB 18,CB 25 and CB 26, These connector brackets

provide a power interface if no common payload support equipment ( CPSE ) is

ingtalled (CB 18and CB 26 ) or a singnal interface ts experiment equipment located
in the CPSE airlock (C825) .

— K :
- JoUBLE RAC !smslf,
‘ ; A . RACK ;
SR
\;\

S

MAIN FLOOR

‘ EXTENSION

Rgure 3.8 =1 ' Locatisn of Sxperiment Dedicated Connector Brackets in the Module

]
(.

.

8 3.8-1




o e e athaeun e | ol

EUROPEAN SPACE AGENCY

ESA REF NO ISSUE 1
SLP/2104 - 2 SPACELAB PAYLOAD ACCOMMODATION HANDBOOK/| REVISION 0
: ) APPENDIX B DATE  31JuLy 1978
l
3.8,1 Signal Connector Brackets
3.8.1,1 Connector Bracket C8 %0

Figure 3,8 = 2a shows the location of CB %0 (n the mainfloor, The vicinity of CB 50 and the attachment

to the mainfloor (s depicted (n Figure 3.8 = 2¢ while Figure 3.8 = 2b gives the detatted panel lay~out,

For functional description see section 4,2,1 of Appencix A,
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Tne view I y=2= plane and the !ink o the experiment uttlity routings will be supplied

in a 'ater issue,

Figure 3.8 - 2d : Vicinity of B8 50
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. 3.8.1,2 Connector Bracket CB 5

Figure 3.8 = 3a shows the location of CB S on the subfloor of the core segment. The vicinity of CR §
and the attachment to the subfloor panel are depicted in Figure 3,8 ~ 3¢ while Figure 3.8 = 3b gives
the detailed panel lay~out. For functional description see section 5.3.1 of Appendix A,

TOP VIEW SUBFLOOR
C/S Exp./S
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bl A i o2 =G Module

—CB il —4--§—— |
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Figure : 3,8 ~ 3a Location of C8B 5 on the Subfloor
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F Center of connectors on C8 5 are given In coardinates A and 8
p A B A 8
J o1 156 84 J 23 130 176
J oz 192 41 JE 87 218
J 03 14 30 Jes 78 118

J 26 78 168
J a7 195 98
Jes 185 132
J 29 16¢ 182

J 05 114 1
J 06 27 89

J 08 248 17 J 30 162 98
J0og | 300 170 J 31 127 o8
J1o | 187 18 J 32 | 23t 20
J It 3853 217 J 33 | &8t 72
J 13 73 63 J 34 281 21

i J 14 118 64.5 Jas | 231 Al
J15 | 328 72 J38 | 356 165
J1e | 301 g2z Jeo | 287 122
J 2t 27.5) 149 J61 | 288 119
Jéee 27.5f 213

Figure 3.8 - 3b Panel Lay=-Cut of C3 5
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Further details as side view of secticn A = A and the linx to the experiment

uttlity routings will be supplied in a later 1ssue,

Figure 3,8 - 8d : Vieinity of CB 5
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3.8.2

3.8.2.1

Connector Brackets for Essential Power

.Connector Bracket CB 6

The location of CB 6 in the mainfloor (s depicted In Figure 3,8 - da.Figure 3.8 = d4¢c shows the vicinity

of CB 6 and the attachment to the mainfloor while Figure 3.8 - 4b gives the detailed pane! lay-out,
For functional description see section 3,4 of Appendix A,
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The link to the experiment utility routings WMl te supplied in a later (ssue.
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3.8,2.2 Connector Brackets CB 16 and CB 28

The connector brackets CB 16 and CB 28 are located in the mainfloor as depicted in Figure 3,8 - Sa,
Both connector brackets are (dentical with respect to lay=-out and attachment to the mainfloor.Therefore
Figure 3,8 ~ 3c shows as an example the vicinity and the attachment of CB 16 while Figure 3.8 ~ &b
shows the detailed panel lay~out,For the connector notation of CB 28 see para.3.4.1 of Appendix A,
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The link 10 the sxperiment utility ~outings will be supplied in a later {ssue,
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3.8,3 CPSE CTonnactor Brackets
3.8.8.1 Connegtor Bracket 8 18
The location of OB 18 in the overhead structure is fepicted tn Figure 3,8 - 6a,Figure 3,6 - 6¢ shows

the vicinity of CB 18 and the attachment to the overhead structure while Figure 3,8 - 6b gives the
detailed panel lay=out, F2r functicnal description see secticn 3,7.1 of Appendix A,
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3,8.3.2 ' Connector Brackets CB 25 and CB 26

Tihe connector brackets CEB 25 and C8 28 are located in the overhead structure as cepicted in Figure 3.8 = 7a,
Soth connector brackets are igentical with respect to size and attachment to the overhead structure.,

~igure 3,8 = 7c shows the vicinity of CB 25 and CB 268 while Figure 3.8 = 7b gives the detailed panel lay-suts
andas an axample the attachment af C3 25 to the overhead structure ,For functional descriptisn see section

5.2 and 3.7,2 of Appendix A,
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see Fig,3,8~7b /
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3.8.4 Aft End Cone Feedthrough

The user dedicated aft end cone feedthrough,CB 30,is depicted in Figure 3.8 -8
The user dedicated utility routing enveiopes (vicinity) of C8 30 are thowp in Figure 3.8 - 9
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3.8,8 Mechanical Environment

Far the mechanical envirfonment of CB 5,C8 80 ‘which are mounted on the honeycomb

structure of the subfloor, see Figure 3,8-10a and 10b

For the mechanical environments of the remaining connectsr brackets, see the

regoecti /¢ sections:

] Far CB 31 and CB 32 see para, 3,3.1.85,1
° Far CB 6, CB 18 and CB 28, which are mounted on the floor structure,

see para, 3.3,1,8.1

° Far CB 26, CB 25 and CB 18 mounted an the overhead structure, see
prra, 3.4.8
. ® Far CB 30, mounted on the aft end cone, see para, 3,6.2.8
[} Far rack bottam connectar brackets see para, 3,2.7
[) And far the airlock connectar brackets, see para, 3.6,3.6.
(.
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3.9 Module Utility Routing Pravision
3.0.1 Main Floor Routing

Under the module main floor there areprovisions far experiment utilities to be routed between

Racks
Center aisle
Spacelab subsystems (CB 5, CB 50, etc,)
Pallet
. AFD

The provisions comprise the definition of envelopes reserved for experiment uiilities and the definition of

dedicated attachment points,

The cabling and/>r plumbing itself and any necessary support devices - such as cable trays, clamps, and

fastaners = hava 15 be provided by the experimenter/payload integrator,
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Figure 3.9 = 3b ; Utility Routing Envelopes~Experiment Segment ‘Cross Section)

These ars attachment holes in the transverse beams of the main floor structure which are for the attachment of

utilities and utility support structure, The attachment to these holes will ce performed by user provided M 5

bolts and nuts,

The location of these attachment holes is shown in Figure 3,9 - 4,
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3.9.2 Vent Line Routing

Experimenter provided vent lines can be routed to the experiment vent valve along the upper parts of the racks
as shown in Figure 3.9 = 5, '

The experiment vent line can be routed from the starboard side as well as from the port side,

It is possible to accommodate a vent line of up to 60 mm outer diametsr without interference with rack equip=
ment, Only'(n the vicinity of the airlock interference with equipment in upper part of the racks cannot be
avoided,

The Spacelab provisions for vent line routing comprise the definition of anvelopes reserved for vent lines and

the definition of mechanical attachment points,

The vent line itself and any necessary support device = such as brackets, clamps, and fasteners - have to be

srovided by the experimenter/payload integrator,
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3.2,.2,2 vent Line Attachment Provisions

-

s

For vent lire attachments %0 rack front pane] attachment holes can be used, 1,2, vent line bracketry is put on
1o of the front panels of rack equipmant and boltad down together with the front panels,

This method (s als? possible ac the control center rack and at the work bench ~ack as shown in Figure 3,9 -6

A tMe work bench rack dedicated holes are provided becausa there the rack front panel attachment points are
saverad by the stowage contatner door.

In the farward end cone 3rea suoport brackets can be attached to the pverhead structure using the sverhead
atawage ¢ontainer attackment points {see Figures 3,9 ~ 5d, Ge, 5g, 5h, 5t ), F2r a vent line routed from

oot side additigral attachment 35 the lamp suppyrt structure 1s possible,
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3,9.2.3 Vent Line Design Requirements

The experimenter provided vent line and the related attachment structure must filfil] the following require=

forward end cone deflections as defined in Table 3,9 ~ 1

The vent line attachment design shall not preclude the removal of control center rack and

work bench rack equipment for maintenance purposes,

ments:
. The vent line shall be designed such that it can be easily rernoved from the experiment went
assembly during on=orbit mission phases,
; . The vent line shall have a shut~off valve to shut off the connection to the axperiment beirg
% vented.
| ' [ The vent line shall have a device that allows the repressur{sation of the vent line,
e The vent line attachment design shall be capable of accsm=2 % 1g rack to rack and rack to
’ [

Table 3.9 - 1 ¢+ Rack / Rack and Rkack / Module Shell Deftaction

{tem

Reative Deflection (mm] §*

H
+ Ix _éx‘:éy‘!.éz

Single ~ack / Douole Rack

W T T T T T

°s ;<e.e {58.8 0.6 :( 1.0

Doubl? Rack ;/ Double Kack 3,8 6.8, 1.0 : < . ¢
WEK / Double Rack 2.C 3,1 £1,C % 1,0
e T U
CCR / Double Rack 2.c i 5.1 ¢ 1,0 € 1.2
<C(;R/ -\'A-J-.dul;"Shel( 13.2] 18.2 N/A  N/A

WER / Module Shell a2, 132 N/A L N/A /

: FWD

; Sign convention:

+3x = widening
~5x = closure

-
L
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3.9.9 Experiment Heat Exchanger Secondary L2op Routing

In the fallowing Figures passible routing concepts for the experimenter pravided plumbing of the secondary

loop of the heat exchanger are shown, The liquid line routing shown takes into aceount various rack 4 configu=-
rations, {,e. rack equipped with

[ experiment heat exchanger plus module experiment cold plate
and
[} experiment heat exchanger only

and it takes into acesunt the uge of the secondary l2op in various locations, i.e,

. secpndary {oop completely inside rack 4
° secondary 1o9p completely sutside rack 4
[ secondary loop ins{ide and sutside rack 4

Also shown s the routing of the sacondary loop (nto the module overhead area.

[t should be noted that the secandary loop itself (olumbing and pump), and all necessary support devices ~ such

as brackets, clamps, and fasteners - have to be providad by the experimenter/payload integratar,
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