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PREFACE

Since the last publication of this document, 116 new EVA items have been added and all previous
writeups have been revised. Some of the new additions were flown on the scheduled EVA missions in
1991, 1992, and 1993 (e.g., EDFE, Intelsat, and ASEM). Items flown for recent missions involving
unscheduled payload EVA support are also included (GRO, UARS, ACTS/TOS, EURECA, TSS,
SPARTAN). Several items have been included to update the tool inventory for Hubble Space Telescope
maintenance. Data from the previous edition have also been updated and expanded, especially for part
numbers, load ratings, availability, and operational use applications. Metric dimensions are now included
for each drawing. Changes to previous writeups are indicated with boldface type.

Comments and suggestions from a user survey were incorporated into this revision. The format of each
tool description remains essentially unchanged except for better standardization. The overall sequencing
of the equipment descriptions has, however, been changed from simple alphabetic order to one based
upon availability and grouped alphabetically in separate sections. Tool titles are now based upon the type
of tool to make each item easier to locate. For example, what was “waist tether” is now “tether, waist”
and “adjustable wrench” is now “wrench, adjustable.” Hopefully, this is 2 more logical means of
reference. The appendix has been expanded to include additional indexes with page numbers to aid in
locating an individual writeup.

For insight into current and proposed space station EVA equipment, a separate section has been created.
It lists existing GFE tools baselined for station use. It also describes the new hardware being developed
to suit unique station requirements. Though soon to be superceded by other documents, the EVAS ACD
is the controlling document for official station EVA tools and takes precedence over this catalog. EVA
designers and planners should refer to other documents for updates to the list of station EVA tools and
equipment.

Because of the many changes, the previous edition of this document (JSC-20466, rev A, April 1989) is
now obsolete. A separate document, JSC-22976, Servicing Equipment Catalog, can be referred to for
information on orbiter to payload interface hardware. It generally complements the EVA reference book,
but JSC—20466 is more reliable when conflicting information is presented. Users must remember that
neither document should be used except as a general reference. Up to date engineering data must be
obtained from the technical engineer responsible for the hardware.

In an effort to expand distribution of the EVA equipment data, simplify and speed the rate of information
update, and take advantage of new technology, the information has been converted to computer format on
Interleaf. It will soon be available to users on a computer network. The computerized revision will have
all the data found in the paper version except the photograph images (which require excessive memory
and slow down data access). It will feature sort and search functions to allow rapid data retrieval. Users
will have read-only privileges, but may print out needed text and graphics.

Additional hard copies of JSC—20466 can be obtained directly from the book manager or through the JSC
payload customer service center at 713-483-3355.

s



JSC-20466
RevB

ACKNOWLEDGEMENTS

The assistance of Lockheed Engineering and Science Corporation and Rockwell Space Operations
Company, Integrated Documentation Support Division is greatly appreciated. In addition to those
individuals who worked on the previous editions, the following contractor support personnel have made
this edition possible.

Johnson Space Center (Co—op Program)

Tricia Mack
Steve Shields
Susan Slater

Lockheed Engineering and Science Corporation

Fred Bliss
Julie Franklin
Stephanie Moran

Hernandez Engineering Inc.
(Integrated Documentation Support)

Sarah Arbuckle
Karlene Donaldson
Derrick Mitchell
Stephen Moore
Suzanne Nicholas
Evesta Payne
Laurie Samson
Terry Whinery

il
s



ISC-20466
RevB

INTRODUCTION

A wide range of groups should find this document useful in the pursuit of EVA hardware information. Designers
can follow the construction of recommended items based on existing hardware. Payload customers may be able 10
take advantage of tools presently in NASA inventory and save the expense of “reinventing the wheel.” Crews and
flight controllers at JSC can use the information as a basic reference and training guide. Users should be aware
that while every reasonable effort has been made to provide accurate data, specific technical information,
applicability to new users, and availability should be obtained from those persons listed as contacts for each
item.

Those who wish to design new EVA equipment should refer to System Description and Design Data-EVA,
appendix 7 of NSTS 07700, volume X1V, and NASA STD 3000 Manned Systems Integration Standards. These
documents contain requirements and guidelines for approved EVA tool design practices.

This document contains a mixture of tools and equipment used throughout the space shutde-based EVA program.
Promising items which have reached the prototype stage of development are also included, but should not be
considered certified ready for flight. Each item is described with a photo, a written discussion, technical
specifications, dimensional drawings, and points of contact for additional information. Numbers on the upper
left-hand corner of each photo may be used to order specific pictures from NASA and contractor photo libraries.
Points of contact have been classified as either operational or technical. An operational contact is an engineer
from JSC Mission Operations Directorate who is familiar with the basic function and on—orbit use of the tool.
A technical contact would be the best source of detailed technical specifications and is typically the NASA
subsystem manager. The technical information table for each item uses the following terms to describe the
availability or status of each hardware item:

Standard - Flown on every mission as standard manifest

Flight specific — Potentially available for flight, not flown every mission (flight certification cannot be
guaranteed and recertification may be required)

Reference only — Item no longer in active inventory or not recommended for future use, some items may
be too application—specific for general use

Developmental - In the prototype stage only and not yet available for flight

The current availability and certification of any flight-specific tool should be verified with the technical point of
contact. Those tools built and fit checked for Hubble Space Telescope maintenance are program dedicated and
are not available to other customers. Other customers may have identical tools built from the existing, already
certified designs as an optional service.

Comments or questions regarding the format or content are welcome and may be submitted using the user
questionnaire in appendix A.

i
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STANDARD/FLIGHT SPECIFIC

This section is reserved for items which are either currently flight certified or were certified for previous
missions. Some items are in active inventory, while others are not available and must be procured
specially for new applications. Awvailability is also restricted by the day-to—day utilization of a limited
inventory which must simultaneously cover launch vehicle processing and a variety of ground test events.
Since the flight certification and availability cannot be guaranteed for future applications, customers and
users must always consult the NASA subsystem manager for each item.

Some items are constrained because the Hubble Space Telescope program has sponsored the development
and fabrication of numerous items that were fit checked to the telescope prior to its deployment. Since
these items are now irreplaceable, they are reserved for exclusive use for HST maintenance missions.
This restriction is flagged in the technical table of each tool description. New users can have additional
hardware built to the existing designs. Again, users must consult the NASA subsystem manager for the
availability of each item.

The intention of this section is to describe the tools and equipment that may be available to users to
minimize costs before seeking to develop new items. Ideally, hardware that is already onboard as part of
the standard manifest should be relied upon. If this is inadequate, the next option may involve
off-the—shelf flight unique hardware to be used within its existing certification. Upgrades to the
certification of existing hardware by retest or analysis are preferred before considering requests for
physical modifications. If the existing “as-is” inventory is still inadequate, modifications should be
pursued before the costly development of new hardware.

It may be inappropriate to apply any item from this document to each new application. Since STS EVA
has historically been targeted for infrequent contingency support, many items are not optimized for user
friendliness or to minimize utilization overhead. Flight experience with individual items is generally
limited and may not cover new applications. Even though the design requirements found in NSTS-07700
Volume XIV Appendix 7 and NASA-STD-3000 provide guidelines for approved EVA tool design
practices, the combined expertise of JSC Mission Operations Directorate and Crew and Thermal Systems
Division engineers should be relied upon for an exact determination of tool design and use requirements.

A-i
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AIRLOCK

Airfock position
in crew module

OVERVIEW

The primary purpose of the airlock is to eliminate the need for cabin decompression for EVA. It provides a means of
transferring between the crew module and payload bay pressurized modules or the orbiter exterior. The baseline
airlock location is inside the middeck compartment, allowing maximum use of cargo bay volume.

OPERATIONAL COMMENTS

In addition to being a compartment which can be depressurized and repressurized to accommodate EVA access to the
payload bay, the airlock supports EVA preparation and post—-EVA activities by providing

L J

Handholds and restraints for crewmember translation and position maintenance in zero gravity. The
ceiling—-mounted foot restraint is no longer standard equipment, but can be manifested as a crew option.

. Displays and controls for all airlock functions.

Mounting provisions for up to four extravehicular mobility units (EMU’s). Two-EMU stowage is standard.
When the third EMU is flown, extra cabin stowage volume can be provided with a large palletized
stowage bag on the airlock floor.

Two umbilicals for EMU servicing. Each umbilical provides cooling water, high pressure oxygen, power for
battery recharge, power for EMU operation, and hardline communication.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical (General): H. A. Rotter, NASA/EC3, (713) 483-9249
Technical (Structural): K. Edelstein, NASA/ES, (713) 483-8850
Technical (ECLSS): M. Hoy, NASA/EC3, (713) 483-6208

PREGRDING PAGE BLANK NOT FILMED
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Technical information

Dimensional Data

187-lb bonded handrails
587-Ib safety tether point
68—80 in—Ib EMU mount bolt torque

Temperature range

Part number M072-643300 (ECLSS instaliation) inches cm
V070-643200 (ECLSS line routing)
V075-643335 (air duct strap) A 20.00 50.80
SAD32102603 (internal Velcro) B 16.00 40.64
Weight 825 |b (empty total), 72 b (per hatch) Cc 1.75 4.45
Material/ Upper section aluminum honeycomb D 63.00 160.02
construction (ID)
internal free 150 ft3 (no EMU’s) E 83.00 210.82
volume 130 ft3 (two EMU’s)
120 #3 (three EMU'’s)
Load rating 300—Ib wall hang weight limit
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Quantity flown One [
Stowage Middeck S h
Usable umbilical 10 ft
length =
Availability Standard H
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BAG, AIRLOCK STOWAGE

$88 55663

OVERVIEW

The airlock stowage bag is a Nomex bag used to store and transfer items used in EVA preparation activities. When
in use, it may be attached to the forward middeck lockers by pip pins through strap eyelets or inside the airlock
over the inner hatch by Velcro straps and adjustable straps with small snap hooks. The airlock bag has labeled,
elasticized pockets of various sizes with Velcro strap closures.

OPERATIONAL COMMENTS

The airlock bag was designed so that each crewmember’s personal items are on separate sides and within reach of
each crewmember in the airlock after donning the upper torso of the extravehicular mobility unit (EMU). The
back of the airlock bag has several large pockets for stowing additional equipment. If used in the airlock, this bag
and its contents are removed from the airlock prior to depress to vacuum.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: R.J. Marak, NASA/ECS, (713) 483-9144
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BAG, AIRLOCK STOWAGE
Technical information Dimensional Data
Part number SKD13101496-306 inches cm
Weight 1.77 b A 14.25 36.20
Material/ Nomex B 37.00 93.98
construction C 700 17 78
Load rating
Temperature range
Contents during Two pairs of EV glasses (if required), one EMU prep
faunch kit, donning handles, two drink bags, one drink
bag syringe, one pry bar, two SOP checkout
fixtures (std), one SOP c/o fixture (if EMU3
flown), no SCOF (if 4 EMU’s flown)
Quantity flown One
Stowage Volume H locker
Availability Standard
— 1
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BAG, CENTERLINE LATCH TOOL

588-43178

883-42156

OVERVIEW

The centerline latch tool bag is used to store the centerline latch tools. It is equipped with two hooks for tether
attachment to an EVA handrail near the worksite.

OPERATIONAL COMMENTS

The two—pocket bag is part of the normally manifested orbiter equipment and is stowed in the port provisions
stowage assembly (PSA). A pair of two- pocket bags or the four—pocket bag is flown for the first two flights of a
new orbiter. The centerline latch tools are stowed in these bags with the rear ladder up for use as tether points
after the bag is opened.

CONTACTS

Operational: R. McDaniel, NASA/DF4, (713) 483-2570
Technical: W. B. Wood, NASA/ECS, (713) 483-9247
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Technical Information

Dimensional Data

Part number V633-669310-037, SDD33103440-301 (two inches cm
pockets
V633-669310-001 (four pockets) A 19.50 49.53
Weight 2.7 Ib (two pockets) B 5.00 12.70
Material/ Nomex fabric, reinforced with Armalon C 6.12 15.54
construction D 005 0.6

Load rating

Temperature range | -200° to 250° F (operational), +350° F (stowage)
Quantity flown One (std)

Stowage Port PSA (std)

Availability Standard

‘<——C————1|-—D
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BAG, EVA

584-29998

OVERVIEW

The EVA bag is used to stow various items in the airlock for possible use during EVA. It is fabricated from Nomex
material and has snap and Velcro attachment points. A 27-1/2-in. Velcro strap is coiled up at each top comer of the
bag.

OPERATIONAL COMMENTS

The EVA bag contains items on both sides of the main fabric base. Pockets on one side provide stowage for a
camera, thermal mittens, a tool caddy, a display and control module (DCM) water line plug, and a set of
contingency hatch tools. The reverse side has only one pocket, which holds EVA cue cards or tools. The
crewmembers can use the Velcro straps to tether the bag where necessary. This bag is installed inside the airlock
over the outer hatch during the EVA preparation period and remains inside throughout the EVA. It is fixed to the
airlock wall by four push—on snaps.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: R.J. Marak, NASA/ECS, (713) 483-9144

B-5
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Technical Information

Dimensional Data

[N}

B-6

Part number 10108-10081-01 inches cm
Weight 0.72 b 19.5 49.53
Material/ Nomex B 18.5 49.53
construction
Load rating
Temperature range
Quantity flown One
Stowage Volume H locker
Availability Standard
A ° J
i
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BAG, EVA POWER TOOL BATTERY

S83-44719
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OVERVIEW

The EVA power tool battery bag is a protective thermal garment and is used for the storage and transfer of the
EVA power tool battery to the worksite. The lid is secured by Velcro and has a slot so that the battery tether
point is accessible. Two small tabs are located on the lid to facilitate opening the bag.

OPERATIONAL COMMENTS

The EVA power tool battery and bag are manifested together. The battery is removed from the bag by pulling open
the lid. The battery is then inserted in the back of the EVA power tool and the bag is stowed. The Teflon inner
liner protects against direct shorts across the battery terminals.

CONTACTS

Operational: S. Rainwater, NASA/DF42, (713) 483-1775
Technical: R.J. Marak, NASA/ECS, (713) 483-9144
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Technical Information

Dimensional Data

Part number 10181-20025-02 inches cm

10181-10037-02

2.75 6.99

Weight 0.13 b 5.50 13.97
Material/ Ortho outer layer, multilayer insulation, Teflon
construction fabric inner layer

Velcro
Load rating

Temperature range

-~150° to +250° F (operational)

Quantity flown

One per battery

Stowage

Middeck locker

Availability

Flight specific

e
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BAG, HST TOOL

S92-26236 7

OVERVIEW

The Hubble Space Telescope (HST) tool bag is a restraint for tools inside the orbiter airlock during EVA. It was
designed specifically to hold selected HST tools, but can be and has been used for items related to other missions. It
consists of a fabric panel with pockets, bayonet receptacles, and straps for equipment restraint. The straps have been
customized to hold the HST power tool, tool caddies, and the small HST tool boards. Pockets are provided for
power tool batteries and equipment tethers. Additional straps, buckles, and hooks allow the bag to be attached to the
airlock wall. It is stowed empty in a middeck locker and the tools must be added to it by the EVA crew prior to
EVA.

OPERATIONAL COMMENTS

For EVA use, this bag is installed inside the airlock above the hatch leading to the middeck. The upper straps and
hooks attach to the airlock wall using the fittings for the EMU umbilical retention straps. The lower straps and
hooks are secured to a handrail over the hatch and are cinched tight with the cam buckles. Since the tool board/
caddy straps were customized for one configuration, they do not retain other equipment as securely. All pockets/
straps are secured by small 1/4—turn fasteners. The bayonet receptacles have a ball detent that helps hold items in
place, but it is not a substitute for a properly fitting strap or equipment tether to prevent loss overboard.

This bag was first flown on STS-31 to support the HST deployment mission. It has since been used on STS-37,
STS-49 and STS-51 for the scheduled EVA's conducted on those missions. It is being modified to support the HST
maintenance mission.

CONTACTS

Operational: S. Rainwater, NASA/DF42, (713) 483-1755
Technical: R. Marak, NASA/ECS, (713) 483-9144

s
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Temperature range

-120° to 250° F

Quantity flown One STS-31, 37, 49, 51 (10181)
One STS—61 (SED33105530)

Stowage Middeck locker

Availability Flight specific

RevB
BAG, HST TOOL
Technical Information Dimensional Data
Part number 10181-10035-01 (original bag) inches cm
SED33105530-301 (STS-61 bag)
A 395 100.3
Weight 61b B 6.5 16.5
Material/ Ornthofabric, Nomex straps, aluminumstainiess C 26.75 67.9
construction mechanisms
Load rating N/A

e
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BAG, LARGE TRASH

58344713 §

OVERVIEW

The large EVA trash bags are dual-layered containers for the stowage of tools and equipment discarded during an
EVA. The bags are identical in dimensions, but differ in detail depending upon the particular needs of the mission.

OPERATIONAL COMMENTS

The 10173-20041 bag and the 10176-20157 bag (primary) both have overlapping baffles so that the bag restrains
small items even when the closure is pulled open. The 10176-20157 bag has a Velcro strap (-01) or a 1/4 turn
fastener strap (-02) on the back that can be wrapped around the workstation stanchion for stability. The
10176-20160 bag (secondary) is identical to the 10176-20157 bag without the Velcro strap and the baffle. Absence
of the baffle allows insertion of large items.

The 10176-20157 bag was successfully flown on STS 51-I and restrained tool boards and other items removed from
the Syncom F-3 satellite. The 10176-20160 bag was also flown on STS 51-I and contained a folded sheet of
aluminum from the Syncom perigee kick motor nozzle. Both STS 51-I bags remained on top of the Leasat
equipment stowage assembly for landing. The 10173-20041 bag was used for STS 41-C and STS 51-A.

All three bags are attached by means of a mini-workstation interface adapter pin. The attachment hardware must
withstand launch loads when bags are empty and landing loads when items are stowed in the bags. None of the
bags has a hold—open mechanism and manual transport is not easy. An IVA bag (SEB13100134-304) known as
the jettison stowage bag is always manifested, and is sometimes utilized instead of this EVA bag for
contingency operations.

CONTACTS

Operational: R. C. Trevino, NASA/DF42, (713) 483-2597
Technical: R.J. Marak, NASA/ECS, (713) 483-9144

e
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Technical Information

Dimensional Data

Part number 10173~20041-01, 10076-20157-01/02, inches cm
10076-20160-01

Weight 22 A 30.0 76.2

Material/ . Ortho and Teflon fabrics B 4.0 10.16

construction C 12.0 30.48

Load rating

Temperature range

-150° to +250° F

Maximum opening

10 in.

Quantity flown Two (STS 51-), one (STS 41-C, STS 51-A and
STS-61)

Stowage Payload bay

Availability Flight specific

we
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BAG, MMU BATTERY TRANSFER

$83-42160

OVERVIEW

The manned maneuvering unit (MMU) battery transfer bag is a multiple-layer insulated bag used for the short
distance manual transfer and temporary stowage of up to three MMU batteries in the cargo bay.

OPERATIONAL COMMENTS

The MMU battery transfer bag is insulated with an alternating layup of aluminized Mylar and polyester scrim
materials covered by Ortho. These protect the batteries from the effects of temperature extremes. Three separate
compartments contain the batteries, and a Velcro restraint strap on each compartment keeps the batteries in the bag.
A guide pull strap on one side provides one tethering point for the bag. A unidirectional snap strap can be used as a
handle or as a wraparound strap for securing the bag.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: R. J. Marak, NASA/ECS, (713) 483-9114
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BAG, MMU BATTERY TRANSFER
Technical Information Dimensional Data
Part number 10159-10003-01 inches cm
Weight 1.93 b ’ A 12.0 30.48
Material/. Ortho, Teflon, aluminized Mylar, polyester scrim B 1.7 29.72
construction C 55 13.97
Load rating
Temperature range
Quantity flown One for STS 51-A
Stowage Middeck locker
Availability Flight specific
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BAG, PSA TOOL STOWAGE

$93-29240

OVERVIEW

The provisions stowage assembly (PSA) tool stowage bag was developed to stow and transport selected essential
EVA contingency tools. When both PSA tool boxes were a part of the standard manifest, the full complement of
orbiter EVA tools was divided between the port and starboard boxes. On STS-35, the port box and its contents had
to be demanifested to permit late vehicle repair beneath the tool box. Much of the contents of this box was stowed
inside the cabin along with this bag.

OPERATIONAL COMMENTS

The PSA tool stowage bag contains five pockets for stowage of four payload retention devices, the rope reel, the
large cable cutter, and the external tank (ET) door latch tool. Two of the payload retention devices were extra for
flight-unique payload tasks. The bag and its tools were stowed separately in the middeck volume G locker. The bag
has straps, buckles, and french hooks for restraint on the airlock wall and transport to the worksite.

CONTACTS

Operational: B. Adams, JSC DF42, (713) 483-2567
Technical: W. B. Wood, NASA/ECS, (713) 483-9247

B-15
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Technical Information

Dimensional Data

Temperature range

—200° to 250° F (operational)

Quantity flown

One

Stowage

Middeck locker

Availability

Flight specific

e

Part number SED33104034-301 inches cm
Weight 7 40.0 101.6
Material/ Orthotabric reinforced with Armalon 11.0 28
construction

Load rating
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BAG, SMALL TRASH

$82-35971

OVERVIEW

The small trash bag, also known as the EVA trash bag, is used on the mini-workstation (MWS) to contain discarded
nuts, bolts, and small trash items during EVA.

OPERATIONAL COMMENTS

The bag is fabricated of Nomex fabric and has a snap frame closure/hold—open device. The baffle opening at the
top of the bag is fabricated from a blue Nomex fabric to facilitate visual recognition of the opening by the EVA
crewmember. The bag has a tether ring and is secured to the MWS or tool stanchion by a bayonet fitting pin that
locks into place.

CONTACTS

Operational: R. McDaniel, NASA/DF4, (713) 483-2570
Technical: W. B. Wood, NASA/ECS, (713) 483-9247
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BAG, SMALL TRASH
Technical Information Dimensional Data
Part number 10165-10065-03 inches cm
Weight 1.0lb A 4.50 11.43
Material/. B 7.30 18.54
construction c 270 686
Load rating D 6.00 15.24

Temperature range

—200° to 250° F (operational), +350° F (stowage)

Depth in open

4.751in.

position

Baffle opening 3.5in.
Quantity flown One
Stowage Port PSA
Availability Standard

ws
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BAG, THREE-POINT LATCH TOOL

$581-26071

OVERVIEW

The three—point latch tool bag is used to carry the latch tools from the provisions stowage assembly (PSA) to the
EVA worksite. Two types of this bag exist: one with two pockets, designed to hold two of the three-point latch
tools; one with four pockets, designed to hold four of the three—point latch tools. The bags are made of Nomex
fabric and reinforced with Armalon material. Both are equipped with rings and tethers for proper restraint and
tethering.

OPERATIONAL COMMENTS

The two—pocket bag is part of the normally manifested orbiter equipment and is stowed in the port PSA. A pair of
two—pocket bags or the four—pocket bag is flown for the first two flights of a new orbiter.

CONTACTS

Operational: R. McDaniel, NASA/DF4, (713) 483-2570
Technical: W. B. Wood NASA/ECS, (713) 483-9247
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BAG, THREE-POINT LATCH TOOL
Technical Information Dimensional Data
Part number V633-669300—001, (four pockets) inches cm
V633-669300-033, SDD 33103439-301 (two

pockets) A 10.25 26.04
Weight 250 B 9.50 24.13
Material/ Fabric — Nomex, reinforced with Armalon C 16.25 41.28

Load rating
Temperature range | -200° to 250° F (operational), +350°F (storage)
Quantity flown One
Stowage Port PSA
Availability Standard
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BAG, TOOL STOWAGE

58442972

OVERVIEW

The tool stowage bag, also called the equipment stowage container, stows and protects EVA tool boards and tools
used during repair operations on Westar/Palapa—type satellites.

OPERATIONAL COMMENTS

The tool stowage bag is fabricated from Ortho and Armalon fabrics with two major zippered openings through
which the tool boards can be accessed. The fabric top and sides are supported by an aluminum base, which is bolted
into stowage position in the cargo bay. Fabric—overed Solemide foam dividers act as bumpers between tools and
tool boards. All zipper pulls have ring tabs to aid EVA crewmember operation with gloved hands.

CONTACTS

Operational: R. C. Trevino, NASA/DF42, (713) 483-2597
Technical: R. J. Marak, NASA/ECS, (713) 483-9144
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BAG, TOOL STOWAGE
Technical Information Dimensional Data
Part number 10174-20085~01 inches cm
Weight 63.5 Ib loaded A 27.75 70.49
Material/ _ Ortho, Armalon B 31.75 80.65
construction C Z 50 19.05

Contents of
stowage container:

Tool board #1

Tool board #2

Tool board #3

Power screwdriver, EVA scissors, antenna mast
restraint

EVA 3/8—in. drive ratchet wrench, torque wrench,
EVA trash bags, apogee kick motor nozzle cover,
EVA flashlight

Antenna bridge structure (ABS) common bracket,
ABS bumper bracket

Load rating

Temperature range

Quantity flown

Stowage On modified Spacelab pailet in cargo bay for
STS 51-A
Availability Flight specific

s
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BAG, TRANSFER

$88-32955

OVERVIEW

The wansfer bag is a thermally protective bag for carrying tools and hardware used for satellite repair. Necessary
equipment such as the spun bypass unit with wire harness and cover, the relay power unit, the relay power unit wire
hamess, the EVA power tool with battery, the EVA power tool spare battery, and the right angle drive tool or pin
straightener are all stowed in individual pockets with flaps. Each pocket has a thermal protection layer and a layer of
padding to minimize impact damage. The outer cover also provides thermal and impact protection as well as
carrying handles and an adjustable strap and hooks for attaching the bag to available work space (e.g., the top of the
tool stowage container).

OPERATIONAL COMMENTS

The transfer bag is rolled up and stowed inside the cabin during launch and during activities unrelated to satellite
repair. During preparation for the repair part of the mission, the necessary equipment is packed into the appropriate
pockets. The bags are then transferred into the airlock for use during the EVA. Two of these bags were successfully
used on STS S1-1. Two bags were provided, one for redundancy.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: R. J. Marak, NASA/ECS, (713) 483-9144
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BAG, TRANSFER
Technical information Dimensional Data

Part number 10176—20006-01 inches cm

Weight 6.61b A 55.00 139.7
Material/ Ortho, aluminized Mylar, polyester scrim, Nomex B 9.50 24.13
construction needle punch batting, Teflon C 200 508
Load rating D 2.50 6.35
Temperature range |—80° to + 180° F (operational) E 3.00 7.62
—95° to + 180° F (stowage) F 16.50 2191
Quantity flown Two for STS 51~ G 7.25 18.42
Stowage Cabin locker H 6.00 15.24
Availability Flight specific | 7.50 19.05
J 9.50 2413
K 3.00 7.62
L 3.25 8.26
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BATTERY CHARGER, EMU MIDDECK

$93-29257

OVERVIEW

Normally, a pair of crewmembers will conduct extravehicular activity (EVA) sorties with a day of rest between.
Given the limited on—orbit stay time of the orbiter at present, in order to perform a high number of EVA sorties, it is
necessary to conduct them on consecutive days using two teams of two EVA crewmembers. Because a depleted
extravehicular mobility unit (EMU) battery can take up to 20 hours to charge, and the normal airlock umbilical for
battery charging is unavailable most of the time with EVA scheduled every day, an in—cabin charger is necessary.
This in—cabin charger is referred to as the EMU middeck battery charger. Use of the EMU middeck battery charger
minimizes the number of expensive batteries that must be manifested for a mission with this high number of EVAs.
Each unit plugs into any orbiter dc utility outlet and recharges two EMU batteries. A pair is flown to ensure mission
success. The EMU middeck battery charger is also known as the EMU silver zinc battery charger.

OPERATIONAL COMMENTS

Each charger has input and output fuse protection as well as automatic overvoltage and overcurrent cutoff for the
output lines. The input line also has an automatic overvoltage cutoff circuit. Red and green indicator lights provide
crew feedback on charger status. Red shows that charging is in progress, while green means that charging is com-
plete. All lights are briefly activated together during initial powerup. Since the charger has an automatic cutoff
circuit, maximum charge is best performed using the trickle charge inherent to the airlock umbilical charger for final
topoff. Previous problems involving premature charge termination with a deeply discharged battery have been
corrected.

While in use, the charger and batteries are best stowed in a small triangular space at the top of the forward lockers
within reach of an overhead dc utility outlet. Velcro straps hold a pair of batteries to the charger for compact
stowage during use. The 48-in. dc utility cable and the 24—in. battery cables have been sized for use with any
middeck dc utility outlet and several in—use stowage locations. The charger itself was sized to fit in the standard
middeck locker cushion for an EMU battery. The only control function is provided by the dc outlet switch that can
be used to reset the unit after an input or output circuit automatic shutdown.

CONTACTS

Operational: S. Bleisath, NASA JSC/DF42, (713) 483-1756
Technical: G. Lutz, NASA JSC/DF42, (713) 483-9257
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BATTERY CHARGER, EMU MIDDECK
Technical Information Dimensional Data

Part number 528-20769-02 inches cm
Weight glb A 2.70 6.86
Material/ Aluminum housing, high thermal emissivity black B 4.80 12.19
construction paint, Nomex cord strain relief in cables C 905 23.50
Load rating 1.55-A charge, cutoff at 21.8 V

25—V output overvoltage cutoff

2.26-A output overcurrent cutoff

37-V input overvoltage protection
Temperature range | 35° to 120° F (operational)

110° F (worst case touch temp)
Quantity flown Two on missions with consecutive EVA sorties
Stowage Middeck locker
Availability Flight specific
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BATTERY RECHARGE CABLE, MMU

$§83-44748

OVERVIEW
The manned maneuvering unit (MMU) battery recharge cable is used to recharge the MMU battery.
OPERATIONAL COMMENTS

The MMU battery recharge cable consists of a connector plug, which interfaces with the MMU battery, and a con-
nector, which hooks up to an EMU servicing and cooling umbilical (SCU) in the airlock, connected by a four—con-
ductor cable. Two straps on either side of the battery connector plug secure the plug to the battery. A 48—in. steel
cable is entwined around the conductor cable to provide tension relief for the assembly. A replaceable fuse is
planned as a future addition to the basic design.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: C. Hess, NASA/ER, (713) 483-9142
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BATTERY RECHARGE CABLE, MMU
Technical information Dimensional Data
Part number 10159-10005-01 inches cm
Weight 1.121b A 52.760 134.01
in. true
length
Material/ Cable — Aluminum alloy B 2.875 7.30
construction C 3.800 065
Load rating D 2.300 5.84
Temperature range
Quantity flown One for STS 51-A
Stowage Middeck locker
Availability Flight specific
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BATTERY TRANSFER STRAP, MMU

58429991

OVERVIEW

The manned maneuvering unit (MMU) and extravehicular mobility unit (EMU) batteries are identical except that the
MMU battery casing is sturdier and has a built-in tether attachment point. The MMU battery transfer strap permits
an EMU battery to be used as an MMU battery. This strap fits around the EMU battery to provide a tether point for
transporting the battery to and from the MMU and securing the battery during removal and replacement. The strap
is constructed of 1-in.—wide Kevlar webbing, fastened with a metal snap.

OPERATIONAL COMMENTS

The MMU battery transfer strap remains on the EMU battery while the battery is installed on the MMU. A metal
bracket, securely sewn to and threaded onto the transfer strap, serves as a tether point. An EMU battery used in the
MMU should not remain in the MMU for landing because of structural concerns.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: C Hess, NASA/ER, (713) 483-9142
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BATTERY TRANSFER STRAP, MMU
Technical Information Dimensional Data -
Part number 10159-10004-01 inches cm
Weight 0.16 b A 5.000 12.7
Material/ Kevlar webbing 1 in. wide B 2.875 7.30
construction C 10.250 >5.04
Load rating
Temperature range
Quantity flown
Stowage Middeck locker
Availability Flight specific
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BATTERY, EMU

$82-40871

OVERVIEW

The extravehicular mobility unit (EMU) battery is the power supply for all the electrical and electronic components
of the EMU,

The battery consists of 11 silver—zinc cells connected in series. Each cell has two relief valves in series. This
arrangement forms a sealed system for safety in case of excess pressure. An absorbent material is placed in the
cavity above the relief valves to keep the KOH electrolyte from leaking out of the battery if the relief valves open.
Teflon and aluminum tape cover the battery cell cavity.

OPERATIONAL COMMENTS

The EMU battery is stored dry before launch and is activated on the ground by filling with premeasured electrolyte.
In flight, prior to EVA, the battery can be replaced by a spare or recharged while in the primary life support
subsystem. The battery is certified for 26.6 amp-hours after eight recharge cycles, and has a 135-day shelf life
after activation. It also has a six~recharge capacity with a 170—day shelf life. Generic missions carry one
battery installed in each EMU and one spare in a Teflon bag stowed in a middeck locker. Scheduled EVA missions
carry additional EMU batteries.

The EMU battery is also used to power the EVA power package (EPP) and the module servicing tool (MST).
CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: G.Lutz, NASA/ECS, (713) 483-9257
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BATTERY, EMU
Technical Information Dimensional Data
Part number SV767789-08 (battery alone) ) inches cm
SED13101547-305/308 (locker stowed in bag) A 5.00 12.7
Weight 9.6lb B 3.35 8.51
Material/ Silver-zinc cells, KOH electrolyte, epoxy cell C 12.25 31.12
construction sealant
Aluminum case
Load rating 26.6 A~hr (minimum after all recharge cycles)
30.0 A-hr (new)
Voltage 16.2 to 17.0 V dc (loaded)
20.5 V dc (no load)
Current 3.5 A (nominal)
Full-recharge 20 hr
time
Shelf life 135 days activated (eight charge/discharge
cycles)
170 days activated (six charge/discharge cycles)
Temperature range
Quantity flown Three (std)
Stowage Two in EMU, one in locker (std)
Availability Standard
] 7\‘
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BATTERY, EMU LIGHTS

| S85-39486

OVERVIEW

The extravehicular mobility unit (EMU) lights batteries are required to supply the power for the EMU lights (one per
side).

OPERATIONAL COMMENTS

Each EMU lights battery provides 2.5 watts to power one bulb on one side for 6 hours (0.7 amps at 3.6 +0.2/-0.5
load V dc). A built-in fuse protects against inadvertent shorting of the contacts. If the batteries are used in a hot
environment, there is a danger of their venting because of overheating.

Tweive EMU lights batteries are stored in the orbiter volume H storage locker for each flight with up to three
two—person EVA sorties. Each battery is replaced prior to each EVA.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: B.J. Bragg, NASA/EPS, (713) 483-9040
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BATTERY, EMU LIGHTS
Technical Information Dimensional Data

Part number 10161-20001-03 inches cm
Weight 0.34b 1.50 3.81
Material/ Aluminum housing 2.80 7.1
construction Lithium bromine complex celis

Load rating 8 A-hr

Temperature range

32° to 160° F (operational)

Volts

3.77 £ 2 V dc (open circuit)
3.25 V dc (loaded)

Shelf life 12 months

Watts 5.0 W with 2 bulbs for 3 hr (each side)
2.5 W with 1 bulb for 6 hr (each side)

Quantity flown Twelve (std)

Stowage Volume H locker

Availability Standard

(N

>

11

11




JSC-20466
RevB

BATTERY, EMU TV

$82-30945

OVERVIEW

The extravehicular mobility unit (EMU) TV battery provides the power required to run the EMU TV assembly. The
battery pack is made up of eight nonrechargeable lithium bromine complex battery cells grouped in two clusters of
four. The entire battery pack assembly is easily separated from the TV assembly for replacement.

OPERATIONAL COMMENTS

The EMU TV battery generates a total of 28 V dc for the main TV circuit. There is also a separate in-line tap to
direct 14 V dc to the logic circuit of the TV power control module. Each cell has a load voltage of approximately
3.5 V dc at adischarge rate of 0.9 amp for a minimum of 6 hours.

The EMU TV battery is designed to operate at 32° to 160° F, a range well beyond normal expected EVA tempera-
tures inside the well-insulated TV enclosure. Each battery is protected by fuses/diodes and an internal thermostat
that opens the circuit if 160° F is exceeded.

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: B.J. Bragg, NASA/EPS, (713) 483-9040
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cell

Battery pack life
rating under
continuous use

Minimum 6 hr at 0.9 A discharge rate

Temperature range

32° to 160° F (operational)

Quantity flown One per TV per EVA
Stowage Middeck lockers
Availability Flight specific
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BATTERY, EMU TV
Technical information Dimensional Data
Part number 10160-20072-02 inches cm
Weight 261 A 9.93 25.22
Material/construction | Lithium bromine couplex cells B 1.48 3.76
Load rating 8 A-h C 2.97 7.54
Battery pack 28 Vde D 5.21 13.23
voltage E 1.80 4.57
In—line tap 14V de F 3.59 9.12
voltage
Load voitage per 3.5Vde
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BATTERY, EVA POWER TOOL

885-39487

OVERVIEW
The EVA power tool battery is a six—celled nickel-cadmium power pack for the EVA power hand tool.
OPERATIONAL COMMENTS

The EVA power tool battery inserts into the back end of the power hand tool and locks into place. The base of the
battery has an attached tether ring. Internally, six sub “C” nickel-cadmium cells are arranged in two individual
circuits, each of which consists of three cells connected in series. Each circuit has an in-line 36—A fuse which
interrupts power in case of a fault. When installed in an EVA power tool, the battery provides 3.6 V dc in low speed
mode and 7.2 V dc in high speed mode. Multiple battery packs are manifested on a flight—specific basis and are
stowed in the middeck for launch. A thermal bag is provided for transfer of the battery to the EVA power tool
worksite.

CONTACTS

Operational: R. C. Trevino, NASA/DF42, (713) 483-2597
Technical: R. J. Marak, NASA/ECS, (713) 483-9144
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BATTERY, EVA POWER TOOL
Technical Information Dimensional Data

Part number 10181-10002-01 (battery without bag) inches cm

10181-20025—-02 (bag)

10181-10037-02 (battery and bag)
Weight 0.851b A 2.31 5.87
Material/ ‘ Plastic case, nickel-cadmium cells B 1.680 4.27
canstruction 287 12.37

Load rating 1.5 A-h
Fuse 30-A fuse
Voltage 3.6 V dc (low speed), 7.2 V dc (high speed)

Temperature range

Quantity flown As required (10 for STS—49)
Stowage Middeck locker
Availability Flight specific

]
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BATTERY, MINI POWER TOOL

$88-32976

OVERVIEW
The mini power tool battery is a two—celled nickel-cadmium power pack for the mini power tool.
OPERATIONAL COMMENTS

The mini power tool battery inserts in the back end of the mini power tool and locks into place. The base of the
battery has an attached tether ring. Internally, two sub “C” nickel—cadmium cells are connected in series with an
inline 30—amp fuse for short circuit interruption. This battery is functionally interchangeable with the STS
intravehicular activity (IVA) mini power tool. An insulating bag protects the battery from thermal extremes and
external electrical shorts. Its end flap has a Velcro closure that leaves the battery tether point accessible.

CONTACTS

Operational: R. McDaniel, NASA/DF42, (713) 483-2570
Technical: R.J. Marak, NASA/ECS, (713) 483-9144
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30 A (fuse)

Temperature range

—130° to +150° F (operational)

Quantity flown

As required (four for STS—48)

Stowage

Middeck locker

Availability

Flight specific

| T |
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Rev B
BATTERY, MINI POWER TOOL
Technical Information Dimensional Data
Part number 10177-10002-01 (battery) inches cm
10177-10003-01 (battery bag)
10177-10004-01 (battery and bag) A 5.380 13.67
Weight 0.38 |b (battery) B 1.500 3.81
010 b (bag) c 1.188 3.02
Material/ Tapes - Kapton embossing aluminum D 1.88 4.78
construction Battery pack — Plastic case
NiCd cells E 4.50 11.43
Bag - Outer layer Orthofabric
Inner layer Teflon fabric
Load rating 2.4 V dc, 1.5 A-hr (power output)

e
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BATTERY, MMU

$84-29994

OVERVIEW

All manned maneuvering unit (MMU) power is provided by two MMU batteries installed on the front-facing
vertical surface of the MMU center structure. Two spare batteries are carried inside the orbiter cabin. Each battery
is a silver—zinc (Ag—Zn) oxide 16.8-V battery consisting of 11 series—connected cells. The MMU and extravehicu-
lar mobility unit (EMU) batteries are functionally interchangeable for use in the MMU. The MMU battery, however,
has never been used as an EMU battery. The MMU battery has a tether ring and a heavier case and latch pin. The
battery compartment of the MMU has a fabric thermal cover.

OPERATIONAL COMMENTS

Electrical servicing of the MMU includes replacement of the two batteries. The useful life of the battery is 15 yr
when stored dry and 135 to 170 days when activated. During the wet life, the battery is capable of six to eight
charge/discharge cycles where the charge cycle spans 16 hr and the depth of discharge is 365 W/hr.

For MMU flights, two spare MMU batteries are stowed in a middeck locker and are transferred to the worksite in an
MMU battery transfer bag. The MMU batteries can be charged either in the EMU as EMU batteries or by using
MMU battery recharge cables, which can be connected directly to the airlock service and cooling umbilicals
(SCU).

CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: G. Lutz, NASA/ECS, (713) 483-9257
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Technical Information

Dimensional Data

Part number

SED13101573

cells

inches cm
Weight 9.1 Ib activated 10.0 25.40
Material/ Battery — Ag—Zn oxide, KOH electrolyte 3.0 7.62
construction Case — Aluminum
Pressure relief valve to prevent loss of electrolyte 5.0 12.70
into space in case of disc rupture on individual

Load rating

26.6 A-hr (minimum after all recharge cycles)

Nominal voltage

16.8 + 0.8 V with load; 20.5 V without load

Battery life

15 yr dry
135 days activated (eight charge/discharge cycles)
170 days activated (six charge/discharge cycles)

Temperature range

Quantity flown

Stowage

Spares in a middeck locker

Availability

Flight specific
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BAYONET FITTING

$93-33068

NO PHOTO#

OVERVIEW

The bayonet fitting, also known as an interface adapter bracket, provides rigid restraint of objects during manual
translation and at the worksite. This allows small items to be carried on the mini-workstation on the front of the
extravehicular mobility unit (EMU) or attached to a workstation stanchion. This frees up the crewmember’s hands
for body positioning and the use of other tools without having to fight a loosely tethered object. The bayonet fitting
has a male probe and a female receptacle.

OPERATIONAL COMMENTS

Based upon shuttle EVA flight experience, single crewmember capability to transport objects while free floating is
not unlimited. Anytime an object is transported it degrades the crewmember’s mobility and ability to maintain body
control. Increases in object size lead to corresponding decreases in feasible translation rates and translation dis-
tances. Simple limp tethers off the crew’s wrist or waist have been used in the past, but these tethers subject the
object and the surrounding structure to impact damage. This is because the crewmember cannot maintain body
control during translation without full use of both hands, and any tending of loosely tethered objects detracts from
body control. If the assistance of an additional EV crewmember or a robot is unavailable, the bayonet fitting is a
solution to this problem.

The bayonet fitting can be attached directly to each item or to a transport container like a tool caddy. The location of
the bayonnet probe on each item must consider the preferred orientation of the item while carried on the mini—
workstation to keep both hands free and avoid vision obscuration. The weight and size of each object must also be
considered. Interferences with mini—workstation mechanisms like the clutch knob must be factored in. A recently
proposed probe modification involves the machining of a recessed hex in the end of the probe for proper tightening
to prevent loosening during use. The bayonnet receptacle typically has a slide lock mechanism and a ball detent to
aid item restraint. Only small objects are candidates for mini-workstation transport. Refer to NSTS-07700, Vol.
X1V, appendix 7, for object transport constraints.

Fit checks are mandatory between bayonet interfaces such as the mini—workstation receptacles and all probes.
CONTACTS

Operational: R. K. Fullerton, NASA/DF42, (713) 483-2589
Technical: R. Marak, NASA/ECS, (713) 483-9144
W. B. Wood, NASAVECS, (713) 483-9247
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Technical information

Dimensional Data

Part number

10153-20018 (bayonet bracket) inches cm
10153-20019 (bayonet probe)
10150-20076 (locking receptacle) A 1.31 3.33
SED33104212-701 (bayonet bracket) B 0.78 1.98
SDD33104929-001 (bayonet probe w/ i .
tightening hex) Cc 0.41 1.04
SDD33104211-001 (bayonet probe, standard)
SED33102279-701/705 (receptacle) D 0.498 1.265
SED33102278-301 (receptacle slide lock) E 0.63 1.60
Weight F 0.95 2.41
Material/ Aluminum receptacle/bracket, CRES probe, G 0.498 1.265
construction Loctite ] 0.05 0.64
Load rating I 0.19 0.48
Temperature range J 1.320 3.35
Quantity flown As required K 0.24 0.61
Stowage As required L 0.498 1.265
Availability Flight specific M 0.625 1.59
N 1.625 4.13
o 1.83 4.65
l P 1.07 2.72
A —»
Q 0.30 0.76
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BOLT AND SOCKET, EVA STANDARD

@

OVERVIEW

The standard for bolts and sockets is based on an extended height 7/16—in. hex~head bolt. There is a single—socket
standard and separate standards for 12-point and hex-head bolts. The 12-point-headed bolts are used in high—
torque applications. In the past, “double height” bolts were recommended, but they have since been replaced by
these revised standards for all new applications.

OPERATIONAL COMMENTS

The head of the standardized EVA bolt satisfies dimensional tolerances for thermal exposure and ease of tool
installation and driving under load. Screwdriver—type bolt heads such as Phillips, Torque—set, and slotted are
prohibited from EVA use because their drive tools require an axial engagement force and inevitably slip off the
fastener. An allen drive hex machined into the head of EVA bolts can serve as a backup interface for a stripped bolt
head. AllEVA fasteners should be captive. Exceptions may be altowed for one-time contingency interfaces. Bolts
requiring a large number of turns should use a Zip nut to reduce EVA overhead. All EVA bolts should have a
minimum running torque of 7 in.—oz to prevent slippage of manual ratchet mechanisms. The threaded bolt shaft
should have a rounded end to assist in hole alignment.

The EVA socket standard calls for a 12-point socket and a minimum internal depth to match extended-height bolt
heads. This socket also has an internal chamfer to aid in installation alignment. Refer to NSTS-07700, Vol. X1V,
appendix 7 for EVA compatible mechanical fastener design requirements.

CONTACTS

Operational: R. Trevino, NASA/DF42, (713) 483-2597
Technical: R. Marak, NASA/ECS, (713) 483-9144
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BOLT AND SOCKET, EVA STANDARD
Technical Information Dimensional Data
Part number 10107-70915 inches cm
Weight A 0.580 1.473
Material/ MP35N B .660 1.676
construction C 243 1125
Load rating 171 ft—lb (design torque for 7/16 hex bolt head) 448 1132
240 ft—Ib (yield torque for 7/16 hex bolt head)
301 ft—lb (ultimate torque for 7/16 hex bolt head) D 434 1.102
226 ft—ib (design torque for 12 point bolt head) 439 1115
316 ft—Ib (yield torque for 12 point bolt head)
332 ft-Ib (ultimate torque for 12 point bolt head) E .486 1.234
.491 1.247
Temperature range
Quantity flown F 1430 1.092
.450 1.143
Stowage
Availability Flight specific
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BOLT PULLER

$83-35185

OVERVIEW

The bolt puller is a common crowbar modified for contingency extravehicular activity (EVA) use and intended for
improved leverage in confined spaces. A tool ring for tethering has been added near the claw end, and the tool is
partially wrapped in Velcro. Both ends of the tool are tapered and slotted. The end opposite the claw end has a
1/2-in. cylindrical piece attached near the end to provide a heel for leverage for prying with that end. That same end
has a protective cover that is attached to the tether ring by a lanyard.

OPERATIONAL COMMENTS

The bolt puller is one of the jam removal tools. It is used primarily for prying or unjamming. It can be used to
remove a bolt after the nut has already been removed. One end has been sized specifically to fit the bolts at the three
disconnect points at each door drive bellcrank.

This tool is part of the normally manifested orbiter equipment. Itis wrapped in a Velcro-lined tool caddy along with
the Vise—grip pliers and stowed in the port provisions stowage assembly (PSA).

CONTACTS

Operational: R. McDaniel, NASA/DF4, (713) 483-2570
Technical: W. B. Wood, NASA/ECS, (713) 483-9247
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Technical Information

Dimensional Data

Part number V628-650880—009 or SDD33103435-301 inches cm
Weight 08lb A 0.640 1.63
Material/ Crowbar — Tool! steel B 0.375 0.95
construction Heat treatment — To Rockwell C20 to C30 hardness
Plating — Commercial electroless nickel plating c 4.100 10.41
Load rating 30-1b input D 2.900 7.37
Temperature range | -200° to 250° F (operational), +350° F (stowage) E 10.000 2540
Quantity flown One F 1.060 2.69
Stowage _| Port PSA G 0.250 0.64
Availability Standard H 0.560 1.42
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BOLTS, EVA CAPTIVE

$88-33004

OVERVIEW

These captive bolts are designed in two different hex head sizes for Hubble Space Telescope (HST) hardware
installation. The fastener was designed to remain attached to the flight hardware during changeout operations. The
fastener consists of two parts: a retainer nut and a captive screw assembly. The fastener is assembled in a housing
with a spring to extend the fastener when loosened. The captive screw assembly is mounted to the hardware
mounting flange with the retainer nut.

OPERATIONAL COMMENTS

The captive screws used on HST hardware are 5/16- and 7/16—in. hex head fasteners. Each captive fastener has two
mechanical interfaces. It can be accessed with a 5/16— or 7/16-in. hex socket or a number 10 torque—set tip tool.

For HST applications, the 7/16-in. captive fastener requires torque of 90 to 110 in—Ib. The 5/16—~in. fasteners require
torques of 3545 in-Ib. The retainer nut seating torque for the 7/16—in. fastener is 110-130 in—Ib and 80-100 in—lb
for the 5/16—in. fastener.

CONTACTS

Operational: S. P. Rainwater, NASA/DF42, (713) 483-1755
Technical: R. Sheffield, LMSC/Dept 64-10, (408) 742-8464
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BOLTS, EVA CAPTIVE
Technical Information Dimensional Data
Part number | 1622481-001-06 through 16 (5/16 hex) inches l cm inches cm
1622481-002-07 through 16 (7/16 hex)
1622506-001 through 007 5/16 hex 7/16 hex
(retainer nut) A 0.370 0.94 0.500 1.27
Weight 0.0309 Ib max. (1622481-001-016) B 0.250 0.64 0.375 0.95
0.0649 Ib max. (1622481-002—16)
0.0083 b max. (1622506—001) c 0.875 2,22 1.250 3.18
Material/ Corrosion resistant steel, D 0.375 0.95 0.437 1.11
construction Vespel (1622481-XXX-XX) t01.000 to 2.54 to1.000 to2.54
18-8 type 300 cres (1622506—XXX) ,
Retainer nut
Load rating 90-110 in~Ib (7/16 in.) E 0.430 1.09 0.430 1.09
3545 in—Ib (5/16 in.) (001-003) | (001-003) | (001-003) | (001-003)
0.480 1.24 0.490 1.24
Temperature (004-007) | (004—007) | (004-007) | (004-007)
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