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SECTION 1
INTRODUCTION

1.1 PURPOSE

The purpose of the Shuttle Flight Operations Manual (SFOM), Vol. 12, Crew

Systems, is to provide a single source of general crew systems data. This
SFOM is the operational data base for Shuttle Transportation System (STS)

crew systems, as applied to console reference, flight design and planning,
simulations, and Flight Data File (FDF) development.

1.2 SCOPE

This manual provides data on STS crew systems equipment that is specifically
intended for reference by flight crews and flight operations personnel.

This SFOM volume is composed of the following four sections:

Section 1, Introduction - The introduction describes the purpose, scope,
authority, control, publication, and revision for this volume.

Section 2, Crew Module - The crew module section contains a configuration
overview of the Orbiter crew module, including the (flight deck, middeck,
airlock, and docking module).

This section also includes a brief discussion of the crew module location
coding system. These data are intended as reference material for use
throughout this volume.

Section 3, Orbiter IVA Crew Systems - This section contains data on each of
the Orbiter crew systems. Each crew system section contains the following
subsections: '

e Introduction - a brief description of the system and its operational
usage.

e Stowage and Interfaces - defines where the equipment is stowed and any
interfaces with the crew module and other systems.

e Systems Functional Description - a description of the system, including
operational modes, systems components, and displays and controls (D&C).

e Systems Performance, Limitations, and Constraints - a tabulation of
performance data, limitations, and constraints applicable to systems
operations. )

Section 4, Launch and Landing Site operations
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Section 4, Launch and Landing Site Operations - This section contains a
description of launch and landing site operations. It is restricted to
systems that require flight crew training.

1.3 AUTHORITY

The Systems Division within the Mission Operations Directorate (MOD) has the
responsibility to provide documentation necessary to support STS flight
operations as defined in the Flight Operations Directorate Program Support
and Management Plan (JSC-10750).

This document, SFOM, Vol. 12, is Systems Division partial fulfillment of
this responsibility in the crew systems area.

1.4 CONTROL

The general content - subjects covered, level of detail, and format - is
under the control of the Systems Division.

1.5 PUBLICATION AND REVISIONS

This document will be published only in Basic editions. Each edition will
be revised as required via Page Change Notices (PCN's). If extensive
changes are required, the document will be issued again as a revision. The
EVA/Crew Systems Section of the Systems Division has the responsibility for
preparing, coordinating, and maintaining this document.

Any organization having comments, questions, suggestions, proposed changes,

or distribution changes concerning this document should contact G. E. Rains
(713-483-2566 or FTS 525-2566).
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SECTION 2
CREW MODULE

2.1 CREW MODULE CONFIGURATION

The Orbiter crew module (fig. 2.1-1) is located in the forward portion of
the vehicle and provides a pressurized area for working and living. The
module consists of the flight deck, middeck, equipment bay, and airlock
(fig. 2.1-1). Behind the aft bulkhead of the crew module in the payload
bay, provisions exist for a docking module (fig. 2.1-1) and transfer tunnel
with adapter to aliow crew and equipment access to the Spacelab module and
for extravehicular activity (EVA) operations (SFOM, Vol. 15).

2.1.1 Flight Deck

The flight deck contains the displays & controls (D&C) used to pilot,
monitor, and control the Orbiter and mission payloads during normal and
contingency operations. Seating is provided for four crewmembers. The
forward section of the flight deck contains two permanently mounted seats
and the aft section contains two removable seats.

The forward flight deck (fig. 2.1-2) contains the commander and pilot
stations with the D&C necessary to monitor, command, and control the Orbiter
and Orbiter systems. Adjustable seats provide comfortable support for
launch, in-flight operations, and landing. Located on the right-hand side
of each seat are two permanently mounted flight data file (FDF) containers
used to stow flight data file items and emergency equipment.

The aft portion of the flight deck (fig. 2.1-2) contains the mission
specialist (MS) and payload specialist (PS) stations as well as the payload
hand1ling and vehicle (docking) control stations. Two removable MS seats are
located in the aft portion of the flight deck. Items that may need to be
readily accessible are found in lockers Al6 and Al7.

Standard 19-in racks located in the aft portion of the flight deck house the
MS and PS stations (fig. 2.1-2) which contain Orbiter and payload-unique
D&C. These stations are used to monitor and operate various payloads as
well as manage Orbiter subsystems.

Both the MS and PS stations use the vehicle data processing system and the
electrical power system to conduct their functions. The MS station includes
a caution and warning (C&W) system to monitor payload systems and detect any
critical malfunctions.

External viewing on the flight deck is provided by six forward, two aft, and
two overhead viewing windows with redundant pressure panes (fig. 2.1-3). In
addition, the W8 blowout escape panel provides an emergency egress route, as
described in section 3.5, Egress Provisions. The fields of view are illus-
trated in figure 2.1-3.
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Interior lighting, described in section 3.26, Lighting, is provided for D&C
and compartment illumination. Both ac and dc utility outlets are provided
for accessories such as photo equipment and are located as shown in figure
2.1-4. Communications, crewman optical alignment sight (COAS), TV, and
operational bioinstrumentation system (OBS) outlets are shown in

figure 2.1-5.

2.1.2 Middeck

The middeck (fig. 2.1-6) has provisions for up to 42 modular lockers each
containing such items as experiments, food, and nominal and contingency
equipment. In addition, provisions exist for the waste management system
(WMS), galley and sleep stations.

Beneath the middeck, and equipment bay (fig. 2.1-1) contains the environ-
mental control and 1ife support system (ECLSS). Contingency access to the
ECLSS is provided by means of removable floor panels. LiOH canisters and
the wet trash compartment are also located there.

Access between the middeck and flight deck is through two 26- by 28-in.

(65- by 70-cm) interdeck access openings. A ladder attached to the port
interdeck access allows for easy ingress/egress from the middeck to the
flight deck. From the exterior of the Orbiter to the middeck, access is
obtained through the Orbiter side hatch (sec. 3.3, Side Hatch). This is the
primary means of ingress and egress from the crew module. The airlock (sec.
2.1.3) allows access to the payload bay and Spacelab via the airlock
hatches.

2.1.3 Airlock

The airlock (figs. 2.1-1 and 2.1-7) is a modular structure that has an
inside diameter of 63 in. (160 cm) and is 83 in. (210.8 cm) long. It has
two 40-in. (1.0-m) diameter D-shaped hatches, 36 in. (0.91 m) across the
chorded side. These hatches are described in section 3.3.

Although the primary location for the airlock is on the middeck of the crew
module, it may be placed in one of three different locations depending on
the mission objectives. However, this would require a major modification to
the vehicle. The primary purpose of the airlock is to eliminate the need
for cabin decompression for EVA and to provide a means for transferring
between the crew module and the Spacelab or payload bay. It may also be
used to provide additional volume in the Orbiter cabin.

A tunnel adapter which serves as a second airlock provides an alternate
route for EVA ingress/egress when carrying manned payloads (Spacelab).

Airlock lighting is described in section 3.26.
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2.1.4 Docking Module

For missions requiring direct docking of two vehicles, a docking module
can be substituted for the airlock and installed on the tunnel adapter
(fig. 2.1-8). The docking module is extendable and provides an airlock
function for EVA for two crewmembers when extended or for one crewmember

when retracted.
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2.2 LOCATION CODING

The following section establishes the location coding within the crew
module. The Orbiter crew compartments are the flight deck, middeck and
airlock (fig. 2.2-1). A fourth compartment, the Spacelab, becomes part of
the Shuttle when the Spacelab module is flown. This scheme will be used to
designate all areas and locations of D&C panels, hardware, racks, stowage
compartments, and other items within those areas. This coding will be
displayed on the walls, decks, and ceilings of the crew module, and airlock.
It consists of alphanumeric designators as described herein.

2.2.1 Orbiter Crew Module

Each crew compartment (flight deck, middeck, airlock, and Spacelab) has a
unique location coding format. The location code formats are

e Flight Deck

A two or three character alphanumeric code. The first
character is a letter and the second (and third) are

numbers.
e Middeck - A five character alphanumeric code starting with M.
e Airlock - A four or five character alphanumeric code starting with A.
e Spacelab -

A three or four character alphanumeric code.

2.2-1
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The coding system for the flight deck utilizes a simple direction and panel
numbering system since, for the most part, this area of the vehicle is

solely D&C.
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Figure 2.2-1.- Orbiter crew module.
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The forward flight deck contains the commander and pilot stations with the
D&C necessary to monitor, command, and control the Orbiter and Orbiter
systems during normal and contingency operations. The forward flight deck
also contains stowage provisions for the flight data file.

The aft flight deck contains D&C required to perform Orbiter systems manage-
ment, on-orbit maneuvers, payload systems management, and payload handling
operations. The aft flight deck also contains stowage provisions for
emergency equipment and crew equipment that may be needed during early on-
orbit operations.

The following table contains the genera1 nUmbefing philosophy for the flight
deck surfaces:

Surfaces General numbering philosophy (2nd and 3rd character)
(1st character) ’ . :
L - Left Numbered from top to bottom, forward to aft
R - Right e
C - Center console
0 - Overhead Numbered from left to right, forward to aft
F - Forward Numbered left to right, top to bottom (fac1ng the
A - Aft surface)
W.- Windows' | The forward windows are numbered 1eft to right
(W1 through W6) facing forward
The overhead-windows are numbered left to right
(W7 and W8) facing aft
The aft windows are numbered left to right (W9
and W10) facing aft
S - Seats The CDR's seat is Sl and the PLT's seat is S2

(The surfaces are addressed while sitting in the CDR/PLT seats)

The flight deck layout and coding are shown in figures 2.2-2 and 2.2-3.

2.2-3
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Middeck

The middeck location codes have five alphanumeric characters and start
with M.

The Orbiter middeck contains D&C panels for Orbiter systems control, stowage
provisions for most of the crew equipment, the waste management compartment,
the airlock, and middeck floor stowage compartments. Beneath the middeck,
the lower equipment bay contains ECLSS hardware. Access to equipment in the
lower equipment bay is through middeck floor panels which are marked with
middeck codes.

The characters in the middeck codes specify the following:
1st character - M for middeck.

2nd character - The first letter of a middeck surface; the characters and
surfaces are

L - Left A - Aft
R - Right D - Deck
F - Forward 0 - Overhead

The reference position for identifying the surface is standing on the
middeck floor (deck) facing forward.

3rd/4th/5th characters - These characters form a location grid on each mid-
deck surface. The 3rd and 4th characters are numerics indicating the
distance from the left* side of a surface expressed as a percentage of the
total width of the surface (follows the contour of the wall). The 5th
character is an alpha character 1nd1cat1ng the distance from the tog* of a
surface expressed alphabetically in increments of 6 inches.

*Each surface is addressed as follows to determine the "left" and "top"
sides.

Surfaces Reference position

L, R, F, A Standing on deck facing the surface

D Standing on deck facing forward
looking down

0 The overhead location grid matches the
grid on the deck; i.e., a point on
the overhead has the same 3rd, 4th,
5th characters as a point directly
below it on the deck

The middeck layout and coding are shown in figures 2.2-4 through 2.2-10.

2.2-6
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The panel numbers 1isted below are not consistent with the location

coding system defined here.

However, in each case the location

coding, as indicated, is in close proximity to the actual location.
The panel numbers below were assigned prior to the middeck closeout
The starting points for location coding
were behind the closeout panels, whereas the starting points used in
this document are in front of the closeout panels.

panel design definition.
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Figure 2.2-5.- Middeck overhead view looking down.
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NOTE: The panel numbers listed below are not consistent with the location
coding system defined by this document. However, in each case the location
coding, as indicated, is in close proximity to the actual location. The
panel numbers below were assigned prior to the middeck closeout panel design
definition. The starting points for location coding were behind the close-

out panels, whereas the starting points used in this document are in front
of the closeout panels.
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Figure 2.2-7.- Middeck location codes (LH side).
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2.2-12

27



8¢

£1-¢°¢

MIDDECK AFT

NOTE:
this document.

actual location.
The starting points for location coding were behind the closeout panels, whereas the

definition.

——| 2.7 IN
0 10 20 30 % s0 0 10 80 90 100
5 I 15 I 25 I 35 I 4 I 55 I s I 5 I 8s 95 I
| | | i | | | | | I |

_._
Al 1/ 1
| B | /] MAT3C,
[ C | / PANEL
ol _ /¢
| €] LI adr L maser. AIRLOCK

F
| G | MA HALE

H MA4d
MASU. ALG

K
L . MASL 1A16L

N

_L N A16N ey,
o | 7
-f— 6.00 IN.

STOVAGE LOCKERS

(NO. OF LOCKERS IS FLY DEPENDENT) 127702311. ARTy L

The panel number listed below is not consistent with the location coding system defined by

However in each case the location coding, as indicated, is in close proximity to the
The panel number below was assigned prior to the middeck closeout panel design

starting points used in this document are in front of the closeout panels.

MA73C

Figure 2.2-9.- Middeck location codes (aft).

04£21-3ST



JSC-12770

AVIONICS BAY 1 AVIONICS BAY 2

LIGHT
LOCATION
(TYPICAL)

MODULAR LOCKER STORAGE

MO04 2F
042F ~ ‘ ]
—1_ 1] L___J

& MO58F
MO30F
3

SLEEP
STATION

,/ M052J
GALLEY 4] [__] —s]
M062M
M029J / MO39M M2069M
h 3 afjcs

INTERDECK INTERDECK |
ACCESS ACCESS MR
STORAGE
AIRLOCK — —
AVIONICS
MANAGEMENT | BAY 3B AVIONICS
COMPARTMENT BAY 3A
9 O N
F
L S 1

2 ¥ W | | S g Ve
n 5 10 15 20 25 30 35 40 45 50 55 60 €5 70 75 80 85 90 95 100

L. L L L e L L l L L 4. L L [l L i L ] 4. i
e e e i e e i g REHT
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Airlock

An airlock code consists of four or five alphanumeric characters.

An airlock provides the capability to transfer from the middeck to the
payload bay for EVA, without depressurizing the Orbiter cabin. The airlock
has D&C panels for airlock systems control and stowage provisions for most
of the crew equipment necessary to perform an EVA.

The characters in the airlock codes specify the following:

lst character - A for airlock

2nd character - The first letter of an airlock surface; the characters
and surfaces are

W - Wall
0 -~ Overhead
D - Deck

The "wall" is the inner wall of the cylindrical airlock. The "overhead" and
"deck" are flat surfaces at each end of the cylinder. The overhead is the
surface nearest the airlock hatches. The wall location codes have five
characters and the overhead/deck codes have four characters.

3rd/4th/5th characters (wall only) - These characters form a location grid
on the airlock wall. The 3rd and 4th characters are numerics indicating the
distance (clockwise) from the vertical centerline of the forward hatch (air-
lock in) expressed as a percentage of the total airlock circumference. The
5th character is an alpha character indicating the distance from the over-
head surface expressed alphabetically in increments of 6 inches.

3rd/4th characters (overhead/deck only) - These alpha (A through K) numeric
(0 through 10) characters form location grids on the deck and overhead sur-
faces. Since these surfaces are small, items can be easily located without
the aid of the location grids.

The airlock layout and coding are shown in figures 2.2-11 and 2.2-12.

2.2.2 Orbiter Payload Bay

The standard spacecraft X, Y, Z grid will be used for payload bay location
coding.

2.2-15
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AIRLOCK LOCATION CODES (1 of 1)
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The airlock is shown in the middeck (inside) configuration.
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Figure 2.2-11.- Airlock surface location codes.
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Spacelab

Locations in the Spacelab are identified by alphanumeric codes as depicted
in figure 2.2-13 and are based on the following guidelines:

e The forward end cone (F) and aft end cone (A) locations are identified by
an alphanumeric coordinate system giving a letter from A to Z indicating
position from top to bottom. A number from O to 10 denotes the distance
from left to right when viewed from the front of the end cone.

e Overhead stowage containers (0) are numbered 1 through 14 from forward to
aft.

e The remainder of the modu]e is d1v1ded into 12 sect1ons along the
cylinder axis start1ng with 0 for the forward end cone volume, followed
by 1 through 10 representing sections of s1ng1e rack th1ckness and 11
being the aft end cone volume.

Racks on the 1eft and right side are codes L and R, respectively. An
alphabetical letter A through Z determines the height from top to bottom.
The left and right sides of the deck (main floor) are coded DL and DR.
The left and right sides of the center aisle equipment are coded CL and
CR. The left and right sides of the underfloor area are coded UL and UR.

2.2-18
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The example aiphanumeric code identifies the location of one of the Intercom Ramote Stations.

Example [ R

]

Prefix

Number

Suﬂh<‘-“-_~ﬁ.-

O = Overhead container

1 ... 14 fore to aft

F = Forward end cone
A = Aft end cone

1 ... 10 ieft to right

A .-« Z top to bottom

R = Rack right side
L = Rack left side

1...10 fore to aft

A ... Z top to bottom

DR = Deck right side
DL = Deck left side

.. 11 fore to aft

CR = Center aisle right
CL = Center aisle left

.. 11 fore to aft

UR = Underfloor right
UL = Underfloor left

0 ... 11 fore to aft

The example alphanumeric code identifies the location of one of the Intercom Remote stations.

Figure 2.2-13.- Spacelab location codes.
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SECTION 3.0
ORBITER IVA CREW SYSTEMS

3.1 STOWAGE PROVISIONS

3.1.1 Introduction

Various stowage containers are provided for storing loose on-board equipment
and trash/waste materials during different phases of the flight. The major
stowage containers and their locations are as follows:

e Flight deck - Aft compartments and Flight Data File (FDF) containers
e Middeck - Modular lockers, Volume A and B, waste management compartment
(WMC), galley stowage compartments, airlock and floor compartments

Certain items, because of their usage or their size, are mounted on brackets
or in bags for launch and entry. Some examples are extravehicular activity
(EVA) hardware in the airlock, personnel egress air packs (PEAP's), and the
window shade bag. The detailed stowage of these items is discussed in the
appropriate SFOM sections. On-orbit temporary stowage provisions (snaps,
Velcro, etc.) are discussed in section 3.4, Seats, Restraints, and Mobility
Aids.

3.1.2 Systems Functiona] Description

Flight Deck Stowage

The flight deck stowage provisions are shown in figure 3.1-1.
o Aft Compartments

The aft flight deck stowage compartments contain binoculars, cameras,
video tapes, and other items frequently used on the flight deck. In
addition, the survival kit used in a contingency situation is stowed
there. The doors to the compartments are opened by squeezing together
the latch mechanism between thumb and forefinger.

o Flight Data File Lockers

Four permanently mounted lockers located on the right-hand side of the
CDR and PLT seats are used to store Flight Data File and contingency
equipment. Each locker has a usable volume of 0.19 ft3 (0.005 m3).
These lockers are described in detail in section 3.2, Flight Data File.

In addition, each specialist seat except S5, has an FDF stowage container
installed on the right side of the seat. This may be used for storing

Flight Data File and other small loose items such as tape, kneeboards,
side hatch locking device, etc.

3.1-1
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Figure 3.1-1.- Flight deck stowage lockers.
3.1-2
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Middeck Stowage

The middeck stowage provisions are shown in figure 3.1-2.
e Modular lockers

Each modular locker provides 2 ft3 (0.0566 m3) of stowage volume with the
maximum weight no greater than 70 1b each (fig. 3.1-3). The lockers are
attached to the avionics bay by four fasteners and can be removed in
flight by the use of an extension drive and ratchet assembly

(sec. 3.23.1). Hinged doors with two magnetic on-orbit latches and two
captive wingnut locks secure the doors during launch and entry. The
corners of the locker doors are configured with a standard hole pattern
used when restraining equipment. Four types of reusable trays with foam
inserts are available. An avionics bay closeout panel is used for
structural continuity when modular lockers are not flown.

Up to 42 modular lockers can be flown.
e Volume A and B Compartments

- Volume A - Located on the forward upper middeck, just above the
middeck modular lockers. This area provides 3 ft3 of usable stowage
volume for contingency and pantry food/dining items.

- Volume B - lLocated in the aft left-hand side of the middeck, this
volume is for dry trash stowage. Volume B has a usable stowage volume
of 7 ft3. ‘

e Waste Management Compartment (WMC) Stowage Compartments

The WMC stowage compartment details are discussed in section 3.17, Waste
Collection System (WCS).

e Galley Stowage Compartments

Details of the galley stowage compartments are in section 3.16, Food
Preparation and Dining.

e Airlock

EVA hardware is stowed in the airlock with contingency items found
in Vol. H.

3.1-3
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VOLUME A

MODULAR
LOCKERS
FLOOR
COMPARTMENTS
SLEEPING BAGS OM STARBOARD WALL-
WHEN 4-TIER BUNK SLEEP
STATIONS NOT FLOWN
MIDDECK
(LOOKING FWD)
— WMC STOWAGE
COMPARTMENTS
VOLUME B

AIRLOCK

MIDDECK
(LOOKING AFT)

Figure 3.1-2.- Middeck stowage compartments.
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Figure 3.1-3.- Middeck modular locker (sheet 1 of 5).
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580-38395
[l o

INFLIGHT MAINTENANCE
LOCKER ASSEMBLY

Figure 3.1-3.- Middeck stowage locker (sheet 2 of 5).
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TYPICAL BUNGEE, TYPICAL INSERT
TRAY DIVIDER AND TYPICAL BUNGEE
EQUIPMENT STOWAGE BAG RESTRAINTS

Figure 3.1-3.- Middeck modular stowage locker (sheet 3 of 5).
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HEX DRIVE— L—FASTENER
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LOCKER DOOR-—J//J

(4 PLACES)

l~— ORBITER
STRUCTURE

H H H
H H H
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MODULAR LOCKER INSTALLATION/REMOVAL

Procedure

Remarks

MODULAR LOCKER/LOCKER CLOSEOUT REMOVAL/
INSTALLATION

1 Unstow, assemble
Ratchet/torque wrench
Loqker tool.

2 :To remove, loosen fasteners (4).
3 To install, hand tighten
fasteners, torque (30 in-1b)

top right, bottom left, top
left, bottom right.

4 Stow tools

Turn tool ccw 3-1/2 to 4
turns.

Locker must be seated on
alignment pin. Push in,
turn tool cw 3-1/2 to 4
turns. Torque specs are
30 in-1b

Figure 3.1-3.- Middeck modular stowage locker (sheet 4 of 5).
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Figure 3.1-3.- Middeck modular locker (sheet 5 of 5)
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FLIGHT DECK

MIDDECK STOWAGE BAG STOWAGE BAG
58528233 $85.28234
T -.-_._“
Lt " R
-

JETTISON BAG HELMET STOWAGE BAG INFLIGHT STORAGE BAG

TRASH CONTAINER TEMPORARY STOWAGE BAG

Figure 3.1-4.- Stowage bags.
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Floor Compartments

The middeck floor has six floor stowage compartments. The CO2 absorber
compartments and the wet trash compartment are discussed in section 3.22.
Two other compartments (Volume G (MD8OR) and H (MD23R)) are used to store
contingency items and EVA equipment respectively. The remaining
compartment (volume E (MD76C)) is used to store items, such as OFK and
PPK's. The volume for floor comgartments E, G and H is 6.5 ft3. The wet
trash compartment volume is 8 ft3. Procedures for accessing volume E or
G are shown in table 3.1-1. The doors are opened by squeezing spring-
loaded fasteners together using the thumb and first finger (fig. 3.1-5).

Stowage volumes for the flight deck and middeck are listed in table 3.1-2.

Miscellaneous Stowage

Loose onboard equipment and dry trash may be temporarily stowed in flexible
stowage containers. These include flight deck stowage bags, middeck stowage
bag, temporary stowage bags, inflight stowage bags, jettison stowage bags,
helmet bags, and trash containers (fig. 3.1-4).

F1ight Deck Stowage Bag

For flight deck stowage, a bag is mounted on the back of the CDR and PLT
seats. Each bag has pockets with flaps for stowing loose items on orbit.
These bags are stowed in a middeck locker and are transferred to the
flight deck during postinsertion.

Middeck Stowage Bag

A fabric bag with pockets is provided for stowing loose items on the
middeck. The bag is attached with four hooks usually above the airlock
hatch. This bag is stowed in a middeck locker and is deployed during
postinsertion.

Temporary Stowage Bag

One temporary stowage bag (TSB) is normally installed on the aft flight
deck. The bag is used to hold loose equipment for temporary restraining,
stowage, or transporting. An additional TSB is stowed in a middeck
locker.

Inflight Stowage Bag

Seven color-coded mesh fabric bags are stowed in a middeck stowage
locker. These bags are used for storing the crewmember's launch equip-

ment, such as helmets, harnesses, boots, and PEAP's. Each bag has a
drawstring for sealing the opening.

3.1-11
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TABLE 3.1-1.- PROCEDURES FOR ACCESSING VOLUME E OR G

Procedure

Remarks

ACCESS

~TO VOLUME E (MD76C)

1

6

Unstow, assemble
Ratchet/torque wrench
Locker tool

Loosen MF71M and MF710 four

fasteners

Remove MF71M and MF710 and stow

Remove required items from MD76C

Install MF71M and MF710 - hand tighten
fasteners, torque (30 in-1b) top

right, bottom left, top left,

bottom right

Stow tools

3.1-12
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Turn tool ccw 3-1/2 to 4
turns

Locker must be seated on
alignment pin. Push in and
turn tool cw 3-1/2 to 4
turns. If three fasteners
can be secured in place,
continue nominal use of
lockers. If only two fas-
teners can be engaged,
locker can be left in
place but contents must be
removed from locker and
stowed elsewhere. If less
than two fasteners can be
engaged, the locker can
be stowed in the 4-tier
bunk sleep station
(sleeping bags)
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TABLE 3.1-1 .- Concluded

/\
Procedure Remarks
ACCESS TO VOLUME G (MDS8OR)
/’*\‘ 1 Unstow, assemble

Ratchet/torque wrench
Locker tool

2 Loosen MAl6N four fasteners Turn tool ccw 3-1/2 to 4
turns

3 Remove MA16N and stow

4 Remove required items from MD8OR Remove locker MAl6L (if
required)
5 Install MAl6N - hand tighten fas- Locker must be seated on
teners, torque (30 in-1b) top right, alignment pin. Push in
bottom left, top left, bottom right and turn tool cw 3-1/2 to

4 turns. If three
fasteners can be secured
in place, continue nominal
- use of lockers. If only
two fasteners can be
engaged, locker can be
left in place but contents
must be removed from
locker and stowed else-
where. If less than two
fasteners can be engaged,
the locker can be stowed
in the 4-tier bunk sleep
station (sleeping bags)

6 Stow tools

3.1-13
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TABLE 3.1-2.- STOWAGE VOLUMES

Locker/container/| Stowage volumes
Location compartment
3 m3
Aft compartments 4.31 0.122
Flight deck
FDF container
(C4F, C4A, 0.76 0.022
R3F, R3A)
Modular Lockers
2 ft3 84.00 2.379
Floor
compartments 34.08 0.965
Middeck
~Volume A and B 10.00 0.283
WMC stowage
compartments 5.00 0.142
Specialist
seat stowage 0.22 0.006
(per seat)a
Galley stowage
compartments 0.46 .013
Total 138.83 3.932

aVolume per Specialist seat.

3.1-14
48

JSC-12770



JSC-12770

Jettison Stowage Bag

Jettison bags are used for stowing dry trash. Each bag has a drawstring
for sealing the opening of the bag. In addition, at least one bag is
labeled "Return to Houston" and items stowed in this bag are flight data
file, film, cassettes and other early return items.

Helmet Stowage Bag

A meshed-fabric bag with a drawstring is provided for stowing flight data
file or other onboard loose equipment. The bag is stowed in the
Commander's FDF stowage container. In addition, one helmet bag is
provided to each crewmember for stowing their helmet and gloves.

Trash Bags

Three trash bags are normally flown. One is mounted on the inside
surface of the WMC door, one is located on the aft flight deck, and one
is installed on avionics bay IIIB door (MA73G). Each bag contains a
disposable trash bag plastic liner. Spare liners are flown in a middeck
locker.

3.1.3 Systems Performance, Limitations, and Constraints

Compartments

The maximum density for stowage compartments is 30 1b/ft3
Capacity of Volume E (MD76C), G (MDBOR) and H (MD23R) is 6.5 ft3.
Capacity of the wet trash compartment is 8 ft3.

Modular Lockers

Foam inserts off-gas at about 500° F.

Max1mum density for modular lockers (if all lockers are flown) is 20
1b/ft3.

Stowed items must not be free to shift in the locker.

The c.g. of stowed items must not extend farther than 14 in. (two-thirds
of the depth) from the locker attachment face.

Packing must not allow high single-point loading onto any surface of the
locker.

Hard items are to be packed with padding between the items and the locker
surface.

Dimensions (inside): 21.062 by 18.125 by 10.757 in. (53.5 by 46.0 by
27.3 cm)

Al6 and Al7 Lockers

Dimensions (inside): L by W by H = 27.87 by 10.125 by 14.75 in. (70.8 by
25.7 by 37.5 cm) each

3.1-15
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C4 and R3 Lockers

e Dimensions (inside):

- Forward container: L by Wby H =9.5 by 3.0 by 11.5 in. (24.13 by
7.62 by 29.21 cm)

- Aft container: L by Wby H = 11.5 by 3.0 by 9.5 in. (29.21 by 7.62 by
24.13 cm)

3.1-16
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3.2 FLIGHT DATA FILE

3.2.1

Introduction

The Flight Data File (FDF) is the onboard complement of documentation
available to crewmembers during flight. FDF items are used throughout the
mission from prelaunch use of the Ascent Checklist to postlanding use of the
Entry Checklist. The FDF is composed of, but not limited to the following:

¢ Documentation

Procedural checklists (normal, backup, and emergency procedures)
Integrated timelines
Malfunction procedures
Reference data book
Crew activity plans
Schematics

Photos

Cue cards

Star charts

Earth maps

Decals

e Stowage containers

e Accessories

Tethers

Clamps

Clips

Tape

Rubber bands
Pencils

Switch caps -
Crew notebooks

3.2.2 Systems Functional Description

FDF Documentation

FDF documentation includes reference data (books, cards, maps, etc.) and
related aids that are required onboard the Orbiter for the conduct of each
flight. The specific documents and quantities carried vary from flight to
flight, since specific flight documentation requirements are published in
the FDF Manifest Document (JSC-19542).

Description

There are four types of articles in the FDF, Control, Support, Off-nominal
and Reference.

3.2-1
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e Control documents are those articles containing nominal timelines and
covering a specific flight phase. These documents are as follows:

- Ascent Checklist

- Postinsertion

- Crew Activity Plan
- Deorbit Prep

- Entry Checklist

e Support documents contain the detailed procedures required to support
nominal operations. These include

- Cue Cards

- EVA Checklist

- EVA Cuff Checklist

- Orbit Ops Checklist

- Payload Deployment Checklist (as required)
- Payload Ops Checklist (as required)

- PDRS Checklist (as required)

- Rendezvous/Prox Ops (as required)

-~ Landing Site Charts

e Off-nominal articles contain detailed procedures to support unplanned
activities when needed and include

- Pocket Checklist (Ascent Orbit Entry)

- Ascent/Entry Systems Procedures (Flight Deck Cue Cards/Flip Books)
- Contingency Deorbit Prep

- Contingency EVA

- IFM Checklist

- Med Checklist

- Malfunction Procedures

e Reference documents contain additional data/schematics needed to support
either nominal or off-nominal operations such as

- Reference Data
- System Data
- DPS Dictionary

For a more detailed description of each individual document refer to the
Flight Data File Workbook (FDF 2102).

FDF Stowage Containers

e Middeck FDF locker (fig. 3.2-1)

The middeck FDF locker is a modular locker tray that serves as a "central
1ibrary". Typically, the middeck FDF locker contains the Orbiter and
Crew Systems Procedures handbooks, Crew Activity Plans, malfunction and
reference data books, maps, and other specialized articles. In addition,

3.2-2
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other supporting items such as book clamps and clips, pencils and short
tethers, are stowed within an FDF accessory kit in the locker.

If the flight carries a Spacelab module, many Spacelab books are stowed
for launch in an additional middeck locker tray and transferred in flight
to a location in the Spacelab.

o Lockers C4F and C4A

Lockers C4F and C4A are permanently mounted lockers located on the right-
hand side of the CDR seat and provide stowage of the CDR's FDF document-
ation. The lockers can hold both small and large checklists as well as
star charts, OMS/RCS slide rule and non-FDF items (helmet bag, switch-
guard).

e lockers R3F and R3A (fig. 3.2-2)
Lockers R3F and R3A are permanently mounted lockers located on the right
side of the PLT seat and provide stowage for the PLT's FDF documentation.
The lockers are similar in size to lockers C4F and C4A. Like the CDR,
the PLT carries some non-FDF items in these containers including a
switchguard and handheld VHF radio.

e Specialist Seat FDF Container (MS bags) (fig. 3.2-3)
These containers are soft fabric bags which can be attached via a bracket
to the right side of the seat for storing FDF or other small loose items.
Specific details on this container are discussed in section 3.4, Seat,
Restraints, and Mobility Aids.

e Data Card Kits

The Cue Cards are carried in data card kit bags and are configured as
follows:

- The Cue Cards used for flight-deck operations during orbit, deorbit,
and entry are contained in data card kit 1 (fig. 3.2-4) stowed in R3A

- Cue Cards used for EVA and middeck operat1ons are located in the mid-
deck FDF locker

- For off-nominal operations of the RCS and OMS, the OMS/RCS slide rule
kit is provided in flight deck locker C4F.

The nominal contents of each data card kit are listed in table 3.2-1.

3.2-4
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TABLE 3.2-1.- REPRESENTATIVE FDF KITS

Kit Contents

Accessory kit 1 Binder clip

Book clips

Book clamps

FDOF pencils with Velcro
Rubber bands

Switch caps

Short tethers

Tape dispenser and extra roll
Yellow tape

Accessory kit 2 Short tethers

Book clips

Book clamps

FDF pencils with Velcro

FDF grease pencils (red and black)

Data card kit 1 Orbit cards
DAP BOOK
ORBIT SPEC/SM CHECKPOINT
ORBIT SPEC (R11)/C&W MATRIX
TV-VTR
ORB VTR
FUEL CELL PURGE CARD
LEAKING OMS PRPLT BURN (2)
SPOC (WITH FUSE)
EARTH 0BS
GO/NO GO

Deorbit cards (9)

CDR pouch:
DEORB BURN (2 ENG)/DEORB BURN (1 ENG)
DEORB BURN MONITOR/OMS FAILURES
DEORB BURN (RCS)
UNBAL PRPLT BURN/DEORB (MIXED FEED)

3.2-5
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TABLE 3.2-1.- Concluded

Kit Contents

PLT pouch:
DEORB BURN FLIGHT RULES
DEORB BURN (2 ENG)/DEORB BURN (1 ENG)
DEORB BURN MONITOR/OMS FAILURES
DEORB BURN (RCS)
UNBAL PRPLT BURN/DEORB (MIXED X FEED)

Entry cards (4)

ENTRY MNVRS/(CONT) (2)
ENTRY NO-GO CHECKLIST (2)

EVA cue card kit DEPRESS/REPRESS/FAILED LEAK CHECK

Middeck cue card kit TREADMILL/CONT

WCS/SUPPLY H20

FOOD PREP POST/FOOD WARMER/GALLEY
URINE COLLECTION/APOLLO BAG PROCEDURE
C02 ABSORBER REPLACEMENT

CREW MODULE MEASUREMENTS w/GAP TOOL
MIDDECK TAPE MEASUREMENTS/CARD/PHOTO

OMS/RCS slide rule kit OMS/RCS SLIDE RULE

IST FAILURE INSERTS (2)
2ND FAILURE INSERTS (2T*)
3RD FAILURE INSERTS (1T*)
FWD RCS INSERTS (1 + 2T*)

* T = Transparency

3.2-6
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Figure 3.2-3.- Flight Data File container - specialist seat (MS bag).
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FDF Accessories

The FDF accessories (fig. 3.2-5) include zero-g restraints (tethers, book
clamps, and clips), tape, rubber bands, switch caps, grease pencils, and
pencils. These items are stored in two soft FDF accessory kits, one of
which is stowed in the middeck locker and the other in C4A. For many of the
items, quantities are not fixed and will vary with preference of the
crewmembers. 1A representative 1ist of accessory kit contents is presented
in table 3.2-1.

e Tethers
Two different lengths of braided fabric tethers with a metal snaphook on
each end are provided. The short tethers are 16 in. long (40.64 cm) and
the long ones are 40 in. long (101.60 cm). The quantity will vary with
crew preference.

e Book clamps/clips (with Velcro)
Book clamps and clips are provided to hold documents open to specific
pages and to secure the documents with Velcro to various locations in the
vehicle.

e Binder clips
Binder clips are used to secure or hold small documents open to specific
pages. The clips are generally stowed in accessory kit 1 in Tocker C4A
but this location may vary.

e Tape
Two types of tape are provided with the FDF.

Transparent tape - A dispenser and a spare roll of tape are stowed in
accessory kit 1 (C4A).

Yellow tape - A roll of yellow tape is provided to mark malfunctioning
switches. The yellow tape is stowed in accessory kit 1 (C4A).

e Switch caps
Accessory kit 1 also contains 20 yellow vinyl switch caps. These are
supplied to cover malfunctioning switches so the crew will not
reconfigure them.

e Grease pencil assembly
Red and black grease pencils are supplied for marking the orbit maps.
Velcro is placed around the tops of the pencils to indicate the color of

the lead and to allow for temporary stowage. These pencils are located
in accessory kit 1 (C4A).

3.2-10
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e FDF pencil
Sixteen pencils are provided, eight in accessory kit 1 and eight in kit
2. The pencils, GSA stock mechanicals, have Velcro at the top. One

piece of lead is left in the pencil cartridge with a spare in the holder
at the end of the pencil.

3.2-11
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3.3 SIDE HATCH

3.3.1 Introduction

Side Hatch

The side hatch provides access to the interior of the crew module for normal
crew ingress and egress and for on-orbit extravehicular activity (EVA) res-

cue. The side hatch also provides the primary emergency egress route. This
hatch is located on the left-hand (port) side of the vehicle, forward of the
wing (fig. 3.3-1).

The side hatch opens outward, and is equipped with hydraulic brakes to
prevent damage to the vehicle when the hatch is allowed to free fall on
opening. The hatch is also equipped with a ratchet assembly that holds the
hatch open while on the pad.

The hatch is held in the closed/sealed position by a series of over-center
latches, driven by a series of links from the hatch latch actuator. The
hatch latch actuator is capable of being driven manually either from within
the crew module or from the exterior after removal of an access panel. The
latches can be visually inspected from inside the vehicle to ensure they are
over center. The hatch also has test ports for electrically verifying that
the latches are over center (external) and for verifying proper hatch seal
(internal and external).

The hatch itself includes two seals, an outer thermal seal and a pressure
seal. There is another pressure seal that is part of the Orbiter.

The side hatch locking device is a small clamp which fits over the locking
lever on the hatch handle. It is held in place with a pip pin and prevents
the hatch from being inadvertently unlocked while on orbit.

303“‘1
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3.3.2 Systems Functional Description

Side Hatch

The hatch has a diameter of 40 inches. It contains 18 latches, an actuator
mechanism (fig. 3.3-2) with provisions for both interior and exterior
operation, a viewport window, hatch coverplate, ratchet assembly, egress
bar, and access panels (fig. 3.3-1).

e Operational Modes

The actuator is equipped with a hand crank on the interior side for
operation by the crew. Two separate actions are required in order to
open the hatch. The locking lever (fig. 3.3-3) on the handle must first
be unlocked, and then the handle must be rotated counterclockwise to
unlatch the hatch (clockwise to latch). On unlatching, the hatch seal is
cracked at 144° of crank rotation, the vent position detent is reached at
240°, and the hatch is fully unlatched and ready to open between 385° and
450°. Once the hatch is opened, the crew will egress by standing on the
interior hatch coverplate which protects the hatch mechanisms from
damage. For emergency egress, the crew will deploy the egress bar and
descend (fig. 3.3-4). Refer to section 3.5.

A ground support equipment (GSE) T-handle hatch tool is provided for ex-
terior ground operation (figs. 3.3-1 and 3.3-5), and may be used to
operate the latch mechanism after removal of an access panel. A GSE
hatch fixture (figs. 3.3-1 and 3.3-5) is provided to pull (push) the side
hatch open (closed).

e Components

Latches - The side hatch is held in the latched/locked position by 18
over-center latches 6 connected by a linkage system to a common actuator.
The latches may be visually inspected from inside the Orbiter to ensure
they are over center (fig. 3.3-7). Two upper latches contain an
additional cam feature used to break the hatch seal against external
pressure during the first stage of unlatching (fig. 3.3-1).

3.3-5
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Figure 3.3-2.- Side hatch actuator and over-center latches.
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Figure 3.3-3.- Side hatch locking device.
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Hatch Actuator - The hatch actuator is a manually operated gearbox that
drives a lever, allowing the crew to latch or unlatch the hatch (table
3.3-1). The actuator can be operated by the internal handle, as already
described, as well as by a GSE tool inserted through the access panel
opening on the outside of the Orbiter (figs. 3.3-1 and 3.3-5).

The hatch actuator detent is a spring-loaded plunger mounted on the sur-
face of the hatch coverplate. A cam is installed on the actuator handle
which, when operated to unlatch the hatch, travels over the plunger to
compress the plunger and the spring. The additional force required to
rotate the handle past the plunger allows the operator to feel the hatch
vent position. Operation of the hand crank requires approximately 16 1b
of force to rotate and 25 1b of force to overcome the detent. The actu-
ator is designed with an anti-back mechanism so that the force tending to
open the latches locks the hatch actuator. The actuator mechanism de-
tails for all hatches are shown in figure 3.3-8.

Viewport - The 10-in.-diameter window provides a viewing port through the
hatch. The window cavity is covered by three panes - two pressure panes
inboard and one thermal pane outboard. The side hatch viewport is the
only optical quality window on the Orbiter. Consequently, UV rays are
not filtered and a removable UV filter is required for on-orbit opera-
tions for vehicles 103 and 104. Dessicant containers, located near the
window cavity, prevent moisture buildup on the window panes. A viewport
cover acts as a window shade and provides protection for the viewport.
The cover is opened by a finger-operated catch and held open by a
friction hinge (fig. 3.3-9).

Hatch Coverplate - The interior hatch coverplate provides protection for
the latches, latch linkages, actuator mechanism, dessicant containers,
and the window during crew ingress/egress. Openings in the coverplate
allow visual observation of the over-center positions of the latches
(fig. 3.3-7). The internal hatch decals on the hatch coverplate are
shown in figure 3.3-4.

Ratchet Assembly - A ratchet assembly device (figs. 3.3-1 and 3.3-10) is
provided to prevent the hatch from inadvertently swinging closed during
vertical launch pad operations.

Side Hatch Locking Device - This is a small clamp which fits over the
locking lever on the hatch handle. It is held in place with a pip pin
and prevents the hatch from being inadvertently unlocked while on orbit.
It is normally launched in the MS3 Flight Data File bay and installed
during postinsertion. It must be removed during deorbit prep, as the
hatch cannot be opened if the locking device is in place.

3.3-12
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NOTE: ALL ACTUATOR MECHANISM DIRECTIONS ARE REVERSED FOR
SIDE B HATCH ACTUATOR OPERATION.

NOTES

1 ANTI-BACK MECHANISM SM IS COMPOSED OF WEDGED PLATES WITH
ROLLERS IN BETWEEN. IF TORQUE S EXERTED THROUGH THE
ANTI-BACK MECHANISM VIA THE TORQUE TUBE. THE ANTI-BACK
ROLLERS WEDGE BETWEEN PLATES TO LOCK ACTUATOR.

2 SQUARE DRIVE CAN BE ACTUATED FROM THE EXTERIOR SIDE OF THE
HATCH USING A GSE HATCH T-HANOLE OR A 1/2 INCH OR 5/8 INCH
SOUARE DRIVE WITH A 12 INCH EXTENSION.

Figure 3.3-8.-
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REMOVABLE KNOB:

* USED ONLY ON AIRLOCK TO PLB
UNIVERSAL HATCH (LOW PRESSURE
SIDE} ALL OTHER HATCHES
HAVE FIXED KNOB

* STOWED ON HATCH SURFACE
WHEN NOT N USE

2

LOW-PRESSURE SIDE
(LATCH SIDE EXCEPT SIDE HATCH)

LOCK LEVER

TORQUE TUBE

ACTUATOR HANDLE
LOCKING PIN

! !

~

OUTPUT ARM DRIVE GEAR

QUTPUT ARM
LATCH LINKAGE INTERFACE
B Rer FIGURE 311

ACTUATOR
HANDLE REDUCTION GEAR 8
SUN GEAR REDUCTION GEAR A
SIDE HATCH
INNER SURFACE
ACTUATOR HOUSING ANTI BACK MECHANISM
SOUARE DRIVE? "
' LOGK LEVER
N ACTUATOR
LOCK LEVER \
ASSEMBLY ACTUATOR HANDLE:
» USED ONLY ON UNIVERSAL AND
STOWABLE HATCHES
+ REMOVABLE ON HIGH PRESSURE
SIDE OF AIRLOCK TO PLB
UNIVERSAL HATCH
ACTUATOR
I‘\ . ACTUATOR  1oRQUE TUBE INPUT 40° REF HANDLE
40° AEF  HANDLE SOUARE DRIVE
ANTI-BACK € \ €
MECHANISM I 3
’

N

LOCK LEVER
ACTUATOR

LOCK LEVER
ACTUATOR

TOROUE TUBE

ANTI-BACK MECHANISM
TORQUE TUBE , \\ K e
1
!

AY
15° AEF
'

OUTPUT ARM]|

%= 5° REF
I‘S“ REf-a— / |
450 HEF A 4] ,4- 45° REF
L/ OUTPUT ARM
SECTION D-D SECTION E-E

Hatch actuator (a1l hatches).
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AN
i D
SIDE HATCH
® |
@
PN
@ 4
'
LLATCH
o
~ e
e
VIEWPORT COVER
TO OPEN, LIFT TAB
VIEWPORT COVER (SIDE VIEW)
Figure 3.3-9.- Side hatch viewport cover. f"\
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VERTICAL
DURING

|

OVER-CENTER
HATCH (IN OPEN BUNGEE

POSITION)
HINGE TORQUE TUBE

HATCH
TUNNEL

RATCHET
TYPE LATCH

SIDE HATCH --—”"””J’L//

— e —

HINGE
ARM

UNLATCH
HANDLE

90° HATCH
OPEN RATCHET

TOOTH OVER-CENTER BUNGEE

60° HATCH
OPEN RATCHET

T00TH RESET CAM

RATCHET PAWL
HINGE TORQUE TUBE

RATCHET ASSEMBLY

Figure 3.3-10.- Side hatch ratchet assembly.
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Eqress Bar - See section 3.4.

External Access Panels - Two access panels are used for ground operations
and emergency crew-aided egress. They are located on the outside of the
hatch (fig. 3.3-1) and provide thermal protection for cavities in the
hatch. The panels are opened by removing the 10 thermal protection
system (TPS) plugs and fasteners. If the hatch is opened in an emer-
gency, the GSE T-handle or its equivalent is used to break a hole in the
access panel at the breakthrough tile which exposes the hatch actuator
socket; the hatch can then be opened without taking out the TPS plugs.
The breakthrough tile is marked by a red 1-1/8-in. disk (fig. 3.3-3).

An access panel covers two cavities in the hatch which contain the socket
for the GSE T-handle, a hatch seal integrity test port, a crew compart-
ment pressurization port, and an electrical test port. The electrical
test port is used for a determination of the closed latch configuration
by checking the status of 1imit switches installed on the two end latches
(fig. 3.3-11). An adapter cable, attached to the electrical test port,
is connected to a breakout box and ohm meter (or multimeter) to check the
electrical continuity. The pneumatic test and fill ports are used to
check the entire crew module for leakage and to test the hatch seals. A
GSE test kit is provided to check for a 4-psi pressure drop after pres-
surization (fig. 3.3-12).

Exterior Decals - Exterior side hatch decals on the access panels and
hatch are shown in figure 3.3-13.

3.3-16
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SIDE HATCH
(EXTERIOR VIEW)

MULTI-METER

HATCH ELECTRICAL CONTINUITY CHECK OPERATIONS

JSC-12770

ELECTRICAL CONTINUITY
TEST JACK

SIDE HATCH ACCESS PANEL

~— SECOND TEST

BREAK-~THRU BOX

ASSEMBLY

REMOVE ACCESS PANEL (REF. FIGURE 3.3-4)

REMOVE DUST COVER FROM ELECTRICAL
CONTINUITY TEST JACK

CONNECT CABLE TO JACK (ASSUMES THE
CABLE IS CONNECTED TO BREAK-THRU BOX)

CHECK RESISTANCE ACROSS TEST POINTS
THREE AND FOUR (TP3, TP4) AND ACROSS
TEST POINTS FIVE AND SIX (TP5, TP6)
(A MULTI-METER IS USED FOR THIS)

RESISTANCE FOR BOTH TESTS <2 OHMS -
HATCH CLOSED, OTHERWISE - HATCH OPEN

DISCONNECT CABLE FROM ELECTRICAL

AWmYoWo femmcm

V-¥-Y-Y- =

[}
ABLE 1
1
1

b —

-e- n i
BREAK-THRU OUTER  PRESSURE
B0X_ASSEMBLY HATCH  HATCH

CONTINUITY TEST JACK
REINSTALL DUST COVER

ELECTRICAL TEST SCHEMATIC

Figure 3.3-11.- Side hatch electrical continuity check.
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TEST PORT CAVITY-
ACCESS PANEL
REMOVED (FIGURE 3.3-4)

HATCH SEAL
LEAK CHECK
TEST PORT*

»
4
/ 8-IN.
HOSE
. ON-OFF HANDLE REGULATOR
RELIEF VALUE OUTLET PRESSURE
GAUGE (0-30 PSIG)
SIDE HATCH FILLER VALVE
TEXTERTOR VIEW) WITH CAP WARNING
STREAMER
CYLINDER PRESSURE
GAUGE (0-2500 PSIG)
PRESSURE SEAL INTEGRITY CHECK OPERATIONS CYLINDER ;

REMOVE ACCESS PANEL (FIGURE 3.3-4)

REMOVE DUST CAP FROM LEAK CHECK TEST PORT PORTABLE PNEUMATIC TEST KIT
CONNECT TEST KIT Q.D. TO TEST PORT Q.D. '

ON-OFF HANDLE - ON, UNTIL PRESSURE

(BETWEEN SEALS) IS 14.7 PSIG ON OUTLET PRESSURE GAUGE

LOCK OFF PRESSURE AND HOLD FOR 60 SECONDS

e CHECK FOR PRESSURE DROP (4 PST MAX. ALLOWABLE) *NOTE: ADDITIONAL TEST

PORTS ARE LOCATED ON:

NOTE:. IF PRESSURE DROP GREATER THAN 4 PSIG ,

OPEN HATCH AND INSPECT/CLEAN SEALS; o INSIDE SIDE HATCH
CLOSE HATCH AND RETEST. o MANUFACTURING
ACCESS PANEL
e REMOVE TEST KIT o STAR TRACKER
o REINSTALL DUST CAP o AIRLOCK HATCHES

Figure 3.3-12.- Side hatch pressure seal integrity check (external).
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SIDE HATCH

EXTERIOR VIEW)

1. INSERT TOOL - UNLOCK ®
2. ROTATE TO VENT DETENT OW 5Ny
3. WAIT 2 MINUTES S S
4. ROTATE TOWARD STOP 508
W/‘ /
) HATCH
PROCEDURAL DECAL ACCESS COVER
(ORANGE YELLOW \
BACKGROUND WITH
BLACK LETTERING)
ORANGE YELLOW BACKGROUND
RED WITH BLACK LETTERING AND
BORDER
ORANGE YELLOW BACKGROUND
WITH BLACK LETTERING AND
BORDER
ACCESS

COVERS INSTALLED)

CABIN FILL

FITTING L
.“ N\
s(,:;‘/
\" —/\
) LEAK CHECK

TEST PORT

HATCH ACTUATOR
SQUARE DRIVE
(T-HANDLE INTERFACE)

ELECTRICAL """"'Zéf” 2
CONTINUITY S

TEST JACK

ACCESS PANLLS (COVERS REMOVED)

Figure 3.3-13.- Side hatch decals (external).
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3.3.3 Systems Performance, Limitations, and Constraints

Side Hatch
e Physical characteristics

- Diameter:
- Total: 40 in. (103 cm)
- Cover plate: 36 in. (91.5 cm)
- Weight:
- Total: 294 1b (129 kg)
- Latching mechanism: 80 1b (36.4 kg)

e Lock lever

- Unlocking force: 12 to 16 1b (53 to 71 N)
- Travel: 180°

e Actuator handle

- Rotation force: 16 1b (71 N)
Travel: 385° to 450°

Vent position: 250°

Vent force: 25 1b (111 N)

e Opening force

- Prelaunch: 34 1b (151 N)
- Postlanding: Gravity fall open

o Temperature limits (due to attenuator fluid)

- Operating: -65° to +275° F (-54° to +135° C)
- Nonoperating: 275 F (max.)

e Pressure limits (due to environmental control and 1ife support system
(ECLSS) tolerances)

- Maximum differential pressures (cabin - ambient): +2.0, -0.4 psid (for
pressures outside this range, pressures must be vented) '

e Leak rate (allowable): 1 psi in 60 sec at 15 * psig.
e Viewport

- Size: 10-in.-diameter (25.4-cm)

- No. panes: 3 (2 pressure - inboard, 1 thermal - outboard)

- Type glass: Alumino silicate with IR coating (inboard side)
Tables 3.3-2 through 3.3-6 detail the hatch operating procedures for the
internal and external side hatch openings and closings and emergency
openings.

3.3-20
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TABLE 3.3-1.- HATCH DISPLAY AND CONTROL FUNCTIONS

crank

UNLATCHED

Location | Type |Nomenclature/ Function Remarks
position
Hatches
All Lever | Actuator Rotates 180°
lock lever
UNLOCKED |Unlocks hatch Flip lock lever
actuator handle to UNLOCKED.
Allows rotation
of actuator
handle/hatch
opening
LOCKED | Locks actuator Actuator handle
handle in latched must be in
position LATCHED posi-
tion. Flip
lock lever to
LOCKED
Hand {Actuator handle

Relieves delta pres-
sure across hatch
and releases the
latches to permit
hatch opening

Rotate 240° ccw
(1atch side of
hatch per figure
3.3-6) and stop
at vent position
(approx. 2 min)
(side hatch
only) to avoid
damage to hatch/
hatch actuator.
After vent, con-
tinue rotation
another 210°
(total approx.
450°) to hard
stop. Open
hatch

80
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TABLE 3.3-1.- Concluded

JSC-12770

Location | Type [Nomenclature/ Function Remarks
position
LATCHED [Actuates latches to |Rotate approx.

latch and seal

450° cw (latch

81

side hatch side of hatch
per figure 3.3-
6) to hard stop
to latch/seal
hatch
3.3-22
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TABLE 3.3-2.- SIDE HATCH OPENING (INTERNAL)

Procedure

Remarks

WARNING
If external atmosphere con-
taminated or unknown, do not
open hatch until all crew-
members breathing supple-
mental air/0,

Lock lever to UNLOCKED (fl1ip over past

detent)

——

—
p— p—

WARNING
Stop at VENT position 2 min-
utes to avoid rapid hatch
opening

Handle - ccw to VENT

Wait 2 minutes

Handle - ccw to UNLATCHED

3.3-23

82

1 Lock lever requires
6- to 13-1b force
to unlock. Flip
over past detent

2,4 Handle requires
approx. 16-1b
force to rotate
and 25-1b force to
overcome detent

4 Ratchet has two posi-
tions (60° & 90°).
Either position
gives sufficient
clearance for
ingress/egress in
the vertical
position

NOTE
IME

e Steps 1-2: ~10 sec
e Step 3: 2 min
e Steps 4-5: ~5 sec



TABLE 3.3-2.- Concluded

JSC-12770

Procedure

Remarks

5

Hatch - Push open

3.3-24

83

5

If Orbiter vertical,
push outward on
hatch until ratchet
engages

Hatch hydraulic at-
tenuator controls
rate of hatch open-
ing; however, if
interior pressure
not equalized,
excessive opening
rate may occur.
Personal injury
and/or hatch/hatch
actuator damage may
result

If Orbiter horizon-
tal, push outward
on hatch, let free
fall to full open
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TABLE 3.3-3.- SIDE HATCH OPENING (EXTERNAL)

Procedure

Remarks

Remove hatch fixture attach point TPS
plug (1) with 1-in. spanner wrench

Remove hatch access panels (2)
Remove screws (10)
Pull out panel

Attach GSE hatch fixture

Configure GSE hatch T-handle
Actuator locking lever - LOCKED
Ball detent release slide - unlock
(away from handle)

Insert GSE hatch T-handle

Ball detent release slide - lock
(toward handle)

GSE hatch T-handle actuator locking
lever - UNLOCKED

WARNING
To avoid rapid hatch opening,

stop at VENT position 2 minutes

3.3-25

84

4,6 Ball detent release
slide is spring-
loaded to lock
position

7 Lock lever requires
12- to 16-1b force
to unlock

NOTE

TIME: TBD

If GSE hatch T-handle is
not available, a 5/8-
or 1/2-in.-square drive
with a 12-in. extension
can be used to open
side hatch. Insert
drive, strike sharply
to unlock, rotate cw to
vent position, wait 2
minutes and rotate cw
to hardstop



TABLE 3.3-3.- Concluded
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Procedure

Remarks

8 GSE hatch T-handle - Rotate cw to vent
detent

9 Wait 2 minutes
10 Rotate cw to UNLATCH (hard stop)

11 Remove tool

12 If Orbiter vertical, pull on GSE hatch
T-handle until ratchet engages

13 If Orbiter horizontal, pull GSE hatch
T-handle, let hatch free fall to
full open

3.3-26
85

8 GSE hatch T-handle
requires aprox. 16-
1b force to rotate
and 25-1b force to
over-come VENT
detent

8 Hatch hydraulic at-
tenuator controls
rate of opening;
however, if inte-
rior pressure is
not equalized,
excessive opening
rates may occur and
Ccrewmember or
ground crewman
could be injured if
in hatch opening
envelope

12 Ratchet has two posi-
tions (60° to 90°).
Either position
gives sufficient
clearance for
ingress/egress in
the vertical posi-
tion
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TABLE 3.3-4.- SIDE HATCH CLOSING (EXTERNAL)

Procedure

Remarks

10

11

Side hatch actuator handle - LATCH (cw to

hard stop - 1-1/4 turns)

Side hatch actuator lock lever - LOCKED

(f1ip over)

Remove hatch fixture attach point TPS
plug (1) with 1-in. spanner wrench

Remove hatch access panels (2)
Remove screws (10)
Pull out panel

Attach GSE hatch fixture

Configure GSE hatch T-handle
Actuator Tocking lever - LOCKED
Ball detent release slide - unlock

(away from handle)

Insert GSE hatch T-handle

Ball detent release slide - lock
(toward handle)

GSE hatch T-handle actuator locking
lever - UNLOCKED

GSE hatch T-handle - UNLATCH (cw to hard

stop + 1/4 turn)
vlatches fully retracted
NOTE

Kicker latches prevent full
closing of hatch

86 3.3-27

1 Steps 1, 2, 9, and 10
performed to assure
hatch fully unlocked
and unlatched before
closing

6,8 Ball detent release
slide is spring
loaded to lock
position

NOTE

1Side hatch normally

closed by closeout crew



TABLE 3.3-4.- Concluded
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Procedure

Remarks

12

13

14

15

16

17

18
19
20

21

22

Close hatch
Unlock ratchet
Push (using GSE hatch fixture)

GSE hatch T-handle - LATCHED (ccw past
detent to hard stop - 1-1/4 turns)

Hatch T-handle actuator locking lever -
LOCKED (flip over)

v Hatch latched - pull GSE hatch fixture
(no hatch movement if latched)

v Hatch locked - attempt to rotate GSE
hatch T-handle cw (no rotation if
locked)

Ball detent release slide - unlock (away
from handle)

Remove GSE hatch T-handle
Remove GSE hatch fixture

If prelaunch
Perform hatch seal pressure integrity
check
Perform hatch latch electrical check

Install hatch access panel
Insert TPS carrier panel
Install screws (10)

Install hatch fixture TPS plugs (1) with
1-in. spanner wrench

3.3-28
87

13 GSE hatch T-handle
requires approx.
16-1b force to
rotate and 25-1b
force to overcome
VENT position

14 Lock lever requires
15- to 16-1b force
to lock

17 Ball detent release
slide is spring-
loaded to lock
position
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TABLE 3.3-5.- EMERGENCY SIDE HATCH OPENING (INTERNAL)

Procedure

Remarks

WARNING

supplemental air/02

Do not open hatch until all
crewmembers breathing on

Lock Tever to UNLOCKED (f1lip over past

detent)

WARNING
Stop at VENT position 30-60

sec to avoid rapid hatch

opening

Handle ccw to VENT

Wait 30-60 sec
Handle - ccw to UNLATCHED

Hatch - push open

88

3.3-29

1 Lock lever requires
6- to 13-1b force
to unlock. Flip
over past detent

2 Handle requires
approx. 16-1b force
to rotate and 25-1b
force to overcome
VENT detent

2,3 Steps not required if
prelaunch

3 Vent times are worst
case and may be re-
duced if speed of
egress higher
priority than risk
of damage

5 If Orbiter vertical,
push outward on
hatch until ratchet
engages. Ratchet
has two positions
(60° to 90°).
Either position
gives sufficient
clearance for
egress



TABLE 3.3-5.- Concluded
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Procedure

Remarks

89

3.3-30

If Orbiter horizon-
tal, push outward
on hatch, let free
fall to full open

Hatch hydraulic at-
tenuator controls
rate of opening

NOTE

TIME:

e Steps 1,2: 3 sec
e Step 3: 30-60 sec
e Steps 4,5: 5 sec

Procedure is for emer-
gency egress
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T
‘ TABLE 3.3-6.- EMERGENCY SIDE HATCH OPENING (EXTERNAL)
Procedure Remarks
~ 1 Using GSE handle T-handle or 5/8- or 1/2- 1 Rescue team will use
’ in. sq drive, punch through TPS plug 1/2-in. sq drive
over hatch actuator with 12-in. exten-
sion and ratchet
handle. Approx. 16-
1b force on tool
required to unlock
hatch. Approx. 16-1b
force on tool re-
quired to unlock
hatch. Approx. 16-1b
force required to
rotate tool and 25-
1b force required to
overcome VENT
detent
2 Configure GSE hatch T-handle 2,3 Ball detent re-
— Actuator locking lever - LOCKED leasing slide is
/ ~ Ball detent release slide - UNLOCK (away spring-loaded to
from handle) lock position
* [f GSE hatch T-handle not available, * |2,7 Wait at VENT detent
* use a 5/8- or 1/2 in. sq drive with a * not reqd if pre-
* 12-in. extension and open hatch: * launch
* Insert tool, push to unlock *
* *
* *
* WARNING *
* To avoid rapid hatch open- *
* ing, stop at VENT position *
* 30-60 sec *
* *
* *
* Rotate cw to VENT detent *
* Wait 30-60 sec *
* Rotate cw to UNLATCH (hard stop) *
e * Remove tool *
* Pull on hatch, let free fall *
* to full open *
3 Insert GSE hatch T-handle into actuator
4 Ball detent release slide - Lock (toward
a handle)

3.3-31
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TABLE 3.3-6.- Concluded
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Procedure

Remarks

5 GSE hatch T-handle actuator locking
lever - UNLOCKED

WARNING
To avoid rapid hatch open-
ing, stop at VENT position
30-60 sec

6 GSE hatch T-handle - rotate cw to VENT
detent

7 MWait 30-60 sec
8 Rotate cw to UNLATCH (hard stop)

9 Remove tool

10 If Orbiter vertical, pull on GSE hatch
T-handle until ratchet engages

11 If Orbiter horizontal, pull GSE hatch
T-handle, let hatch free fall to full

open

3.3-32
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5 Lock lever requires
approx. 16-1b force
to unlock

NOTE

TIME: ~10-12 sec w/o vent
delay

Procedure is for emer-
gency aided egress.

6 GSE hatch T-handle
requires approx.
16-1b force to
rotate and 25-1b
force to overcome
VENT detent

Hatch hydraulic at-
tenuator controls
rate of opening;
however, if inte-
rior pressure is
not equalized by
stopping at VENT
position, excessive
opeing rates may
occur

7 Vent times are worst
case and may be re-
duced if speed of
rescue higher pri-
ority than risk
of structural
damage

10 Ratchet has two posi-
tions (60° & 90°).
Either position
gives sufficient
clearance for
egress
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3.4 SEATS, RESTRAINTS, AND MOBILITY AIDS

3.4.1 Introduction

Seats, restraints, and mobility aids are provided in the Orbiter to enable
the crew to perform all tasks safely and efficiently and to provide them
with proper body positioning. They include the following:

Operational seats (Commander/Pilot (CDR/PLT)) and specialist seats)
Foot loop restraints/airlock foot restraint

Seat restraint kits

Inflight restraints: temporary stowage bags (TSB's), specialist seat
Flight Data File container, Velcro, tape, snaps, cable restraint clips,
bungees, tethers (SFOM, Vol. 15), and sleep restraints (sec. 3.18,
Sleeping Provisions)

e Mobility aids

The CDR/PLT seats provide proper body positioning and restraint so that
control of the vehicle can be maintained throughout the flight. They
provide comfortable support and proper body positioning during launch,
entry, and orbital flight.

The specialist seats are similar to the CDR/PLT seats and are required to
provide support and restraint during launch and entry. On orbit these seats
may be removed and stowed. Restraints used in conjunction with the seats
consist of two shoulder harnesses and a lap belt.

The foot loop restraints are placed on the Orbiter middeck and f1light deck
to provide stabilization in zero-gq.

The airlock foot restraint provides stabilization for EVA crewmembers in the
airlock hatch opening.

The seat restraint kits provide a way to secure the folded seats on orbit.

Inflight restraints include TSB's, Velcro, snaps, straps, and bungees. A
specialist seat Flight Data File container is also available. These re-
straints are provided to assist in securing various items of inflight
equipment and are depicted in figure 3.4-1.

Mobility aids are provided for all movement pathways within the crew module,
docking module, airlock, and Spacelab. These features include

Handholds
Footholds
Handrails
Ladders

Mobility aids within the crew module are designed primarily for one-g
operations such as ingress/egress.

3.4-1
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VELCRO KIT  HOOK

5.79-31450

TEMPORARY STOWAGE BAG

S-79-37377
T \
5-79-31454 5-79-314556
PILE

CABLE RESTRAINT CLIPS (TYPICAL)

5-83-26291

STRAP (TYPICAL) METAL SPRING ELASTIC CORD
BUNGEES BUNGEES

OTHER RESTRAINTS

® LOCATED THROUGHOUT THE VEHICLE
FOR EQUIPMENT STOWAGE/RESTRAINT

® TETHERS: SEE SFOM, VOLUME 15, EVA.

Figure 3.4-1.- Restraints (typical).
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3.4.2 Interfaces

Operational Seats

The CDR and PLT seats are permanently installed, while the specialist seats
may be removed and stowed during orbital flight. The specialist seats are
anchored by connecting the quick disconnects (1 on each leg) to their
corresponding studs on the Orbiter deck (fig. 3.4-2). Currently the CDR,
PLT, and up to six specialist seats can be installed in the locations shown
in figure 3.4-3. Eventually provisions may be made for three additional
seats to support a rescue crew.

Airlock Foot Restraint

The airlock foot restraint is bolted to the airlock deck by four bolts and
is located in one of two places for the duration of the flight (SFOM, Volume
15 and fig. 3.4-4).

Foot Loop Restraints

Foot loop restraints (fig. 3.4-4) are cloth loops attached to the Orbiter
decks by adhesive. Crewmembers can stabilize themselves by placing one or
both feet in the foot loops during on-orbit tasks. Foot loop restraints are
launched installed in the areas of the aft flight deck workstations, middeck
lockers, personal hygiene station, Waste Collection System (WCS), and
galley/CFES. Spares are stowed in a middeck locker. The use of these
restraints on the flight deck, middeck, and Spacelab is a crew option.

Seat Restraint Kits

The seat restraint kits consist of two adhesive squares connected by a cloth
strap (fig. 3.4-4). The adhesive squares may be attached to the Orbiter in
any convenient location, and the strap is attached over a stowed specialist
sent to restrain it during on-orbit operations.

Additional Inflight Restraints

e Specialist seat Flight Data File containers attach to the PEAP bracket
and leg structure on the right side of the specialist seats (fig. 3.4-5).

e TSB's, vehicle-installed snaps, clips, straps, Velcro, and bungee
restraints attach to the Orbiter at the standard snap and Velcro pattern
locations (figs. 3.4-6 and 3.4-7).

Mobility Aids

Mobility aids (handholds, footholds, handrails, and the interdeck access
ladder) are permanently attached to the Orbiter.

3.4-3
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§78-32863

SEAT LEG
UNLOCKED —sm
POSITION (REF)
TIE-DOWN QUICK
DISCONNECT
FITTING {LDEKEDJ—-»-,\

SEAT QUICK DISCONNECT

TIE-DOWN

DECK STUD DECK STUD (TYPICAL)

DECK ATTACH
POCKET

ey

I—J.L'I

rermg

QUICK-DISCONNECT FITTING
(BOTTOM VIEW)

| 682-35070° 682-35072
b

~ QUICK- nrscnﬂuec'r mea {LEI{:KED

QUICK- DI“EBHHECT FITTING [UHLDCKED]

Figure 3.4-2.- Specialist seat gquick disconnect fitting.
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Figure 3.4-3.- Seat attach points.
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§83-25079

ATRLOCK RESTRAINT

SEAT RESTRAINT KIT

Figure 3.4-4.- Restraints.
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SPECIALIST FLIGHT DATA FILE CONTAINER (ATTACH POINTS)

Figure 3.4-5.- Specialist seat Flight Data File container.
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Figure 3.4-6.- Standard velcro patterns.
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Figure 3.4-7.- Standard snap pattern.
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3.4.3 Systems Functional Description

Operational Seats

In order to ensure proper body positioning so that control of the vehicle
can be maintained, adjustable seats (fig. 3.4-8) for the CDR and PLT are
provided in the locations shown in figure 3.4-3. The seat control mechanism
allows movement of the CDR/PLT seat 10 in. (25.4 cm) along the longitudinal
and 5 in. (12.7 cm) along the vertical planes of the Orbiter. This movement
is of sufficient magnitude to accommodate all except the shortest and
tallest 5 percent of American males, and the shortest 45 percent and tallest
5 percent of American females. To provide proper body positioning during
vertical launch and horizontal flight conditions, these seats also include
adjustments to provide separate back angle positions for the launch and
entry phases of flight.

The specialist seats are designed to accommodate all except the shortest and
tallest 5 percent of American males, and the shortest 45 percent and tallest
5 percent of American females (figs. 3.4-3 and 3.4-8). The seats include a
shoulder harness and lap belt, and controls are provided to lock and unlock
the seat back for back angle adjustments. The specialist seats may be
removed and reinstalled without the use of tools by means of a quick
disconnect (QD) fitting on each seat leg. Once the seat is detached from
the deck, it may be folded and stowed.

The Specialist seat installation and removal procedures are as follows:

Seat Removal Procedures

Release Biomed, Comm and 02 cables from seat legs
Remove/stow PEAP and FDF container

Connect lap belt

Headrest - pull down and fold forward

Backrest - entry position, fold forward

Release seat QD's (four)

Heelrest - unlock, fold

Fold legs and stow

O~NOO B WN =
* s e o

Seat Installation Procedures

Unstow seat
Deploy legs
Deploy heelrest and lock in position
. Connect seat to floor studs
e QD's (four) unlocked
e Install rear legs first
e QD's (four) locked
. Unfold, adjust back to entry position and position headrest
Unstow, attach PEAP and FDF container

HPWN =
)

oo,
.
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SE_I_Z-EE{EI? S582.36088
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HEADREST HEIGHT
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INTEGRATED RELEASE :
SHOULDER LEVER—
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ATTACHMENT
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PEAP
BRACKET

INERTIA
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LOCK/
UNLOCK
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HEADREST B
RELEASE / #
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LOCK/
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Figure 3.4-8.- Operational seats.
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Folding backrest lock/unlock lever - pull out then down to fold or unfold
the seat back. Seats should be in the entry position (backrest in farthest
back position) before folding the backrest. If seats are folded while in
launch position they will jam.

582-35093

Armrest attachments holes - the armrest is mandatory on the left side of
seat four (S4), but is optional on all other seats. The armrest is required
on S4 to act as a step during an overhead window emergency egress. The
armrest can be removed by the "pull to unlock" ring on its underside and is
compatible with any seat.

Figure 3.4-9.- Seat OPS (sheet: 1 of §).
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Shoulder harness/lap belt - the Jap belt is adjustable and the shoulder
harness is on an inertial reel to accommodate various size crewmembers. The
lap belt connector control can be rotated in either direction to release. A
connection is made by simply inserting the loose end of the lap belt into
the connector control.

SHOULDER HARNESS/LAPBELT

Back angle adjustment - this knob adjusts the seat back angle to either the
launch or entry position. The specialist seat control is located in the
starboard aft side of the seat pan, and is activated by pulling out, then
up. The CDR and PLT seats controls are located about midway on the star-
board side of the seat pan and are activated by pulling out, then aft. Once
the seat back is in the desired position it can be locked in place by plac-
ing the back angle adjustment knob in its original position.

23 |
ISE? ?’% 1

5B83-25255

. b, N
&)
0\ 'J!ﬁ!
£
LY =
BACK ANGLE ADJUSTMENT BACK ANGLE ADJUSTMENT
SPECIALIST SEATS CDR AND PLT SEATS

Figure 3.4-9.- Seat OPS (sheet 2 of 5).
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Folding headrest - the headrest fold lever is located on the back of the
headrest. The lever is pulled up to unlock the headrest so it can be folded
forward 90°. This provides a more compact seat for stowage on orbit.

se2-35006 R = [

HEADREST FOLD

Headrest height adjustment - to adjust the headrest to the desired height,
pull the headrest adjustment control out and hold it while sliding the
headrest up or down. When the lever is released, the headrest is locked in
the desired position.

SH2.365062

HEADREST HEIGHT ADJUSTMENT HEADREST HEIGHT

Figure 3.4-9.- Seat OPS (sheet 3 of 5).
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Inertia reel lever - the inertial reel lever either locks or unlocks the
shoulder harness.

582-365081

S

INERTIA REEL LEVER

PEAP bracket - PEAP brackets are located on both sides of all specialist
seats and on the back of the CDR and PLT seats. The PEAP's are mounted on
the left side of the specialist seats and the back of the COR and PLT seats.
Flight Data File bags are normally attached to the PEAP brackets on the
right side of the specialist seats.

$82-35085 I— 1

PEAP BRACKET

Figure 3.4-9.- Seat OPS (sheet 4 of 5).
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Heelrest release - the heelrest provides support for the two front seat legs
and must be folded prior to folding the seat. This is done by squeezing the
heel rest release handles and pushing the heel rest (hinged at the top) up
under the seat bottom.

HEELREST RELEASE

Figure 3.4-9.- Seat OPS (sheet 5 of 5).
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Heelrest release - the heelrest provides support for the two front seat legs

and must be folded prior to folding the seat. This is done by squeezing the
heel rest release handles and pushing the heel rest (hinged at the top) up
under the seat bottom.

HEELREST RELEASE

Figure 3.4-9.- Seat OPS (sheet 5 of 5).

107
3.4-17



JSC-12770

Inflight Restraints

e Specialist Flight Data File bags are used to hold FDF and small loose
items during launch and entry. The bags have one large compartment with
a small pocket attached. The bag is easily removed from the PEAP bracket
by pulling the release handle and removing the Velcro strap on the seat
leg structure (fig. 3.4-5).

e The TSB (fig. 3.4-10) is used to hold loose equipment for transportation
or temporary stowage. The TSB can be snapped or attached with Velcro to
many places within the cabin. The TSB has an inside pocket to hold small
items.

e Foot loop restraints (fig. 3.4-4) are used to restrain crewmembers to the
deck during on-orbit tasks. The foot loop restraints are easily used by
placing one or both feet in the cloth footloop.

e Seat restraint kits (fig. 3.4-4) are used to secure the seats once they
have been folded on orbit. The adjustable straps can be unclipped from
the adhesive pads and clipped to a locker if desired.

Refer to section 3.18 for sleep restraints and SFOM, Volume 15, for EVA-
related tethers.

3.4-18
108



JSC-12770

Mobility Aids

Mobility aids are located to facilitate movement of the flightcrew during
ingress (one-g, Orbiter vertical), egress (one-g, Orbiter horizontal), and
orbital flight (zero-g, Orbiter orientation arbitrary) (fig 3.4-11).

Mobility aids are located within the crew module as shown in figures 3.4-12
and 3.4-13. These include :

e Handholds for ingress/egress to crew seats for launch and landing config-
urations

e Handholds in the area of the primary interdeck access opening for ingress
and egress in launch and landing configurations

e A platform in front of the airlock for ingress/egress to/from the middeck
seats when the Orbiter is in the launch position

e An interdeck access ladder for egress from the flight deck to the middeck
after landing

Handholds are provided on the interior of the airlock and the tunnel adapter
(sec. 3.4-14) for IVA and extravehicular activity (EVA) operations.

3.4-20
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Figure 3.4-11.- Mobility aids (typical).
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Figure 3.4-12.- Mobility aids and locations - crew module.
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Figure 3.4-13.- Mobility aids and locations - crew module
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Figure 3.4-14.- Mobility aids and locations (airlock and tunnel adapter).
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3.4.4 Systems Performance, Limitations, and Constraints

Seats

Back angle:

- Launch: 2° forward of seat-back (Z-axis) pivot

- Entry: 10° aft of seat-back (Z-axis) pivot

Weight:

- CDR-PLT Seat: 166 1b (75.3 kg)

- MS seat: 92 1b (41.7 kg)

- Armrests: 5 1b (2.3 kg) each

Dimensions:

- MS seat (folded): 25 by 16.5 by 14 in. (63.5 by 41.9 by 35.6 cm)
Construction:

- Body: Aluminum and steel

- Cushion: Tompstox foam covered with Nomex

- Lapbelt and shoulder harness: Nylon webbing

Seat travel (CDR-PLT seat only)

5 in. (12.7 cm) along Orbiter X-axis (forward-rear)

10 in. (25.4 cm) along Orbiter Z-axis (up-down)

Travel speed: 0.75 in. £ 0.25 in./sec (1.9 cm £ .6 cm/sec)

Seat Restraint Kits

Construction:

- 2 adhesive pads tethered by an adjustable nylon strap

Weight: 1.5 1b each

Number flown:

Standard amount is 5 however 6 will be flown on 8 crewmember flights

Foot Loop Restraint

Construction: Adhesive backing with nylon foot loop

Weight: 0.37 1b (.17 kg) each

Number flown: 16

- Launch: 17 installed on mid deck and flight deck

- On-Orbit: 6 extras stowed in a middeck locker for on-orbit
installation

- Entry: May be removed for entry

Temporary Stowage Bag

Construction:

- Bag: Two layer's of 7.5-0z Nomex

- Window: Two layers of 5-mil Teflon FEP

Dimensions:

- Folded: approx. 15 by 7 by 2 in. (38 by 17.7 by 5 cm)

- Inside volume: 26 by 12 by 10 in. (66 by 30.5 by 25.4 cm)
Weight: 1.67 1b (.765 kg)

Number flown: 2

3.4-25
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Velcro Kit

e (Construction: Adhesive-backed nylon hook and pile Velcro
e Dimensions: 2 by 2 in. (5.08 by 5.08 cm)
e Packaging: Each square individually heat sealed in a plastic bag.
A11 bound by a ring binder.
e Weight: 0.42 Tb/set (0.19 kg/set)
e Number flown: 1 set 2x2 (20 squares of hook and 20 squares of pile)
1 set 1x1 (20 squares of hook and 20 squares of pile)

Bungees

e Metal spring bungees with switch guard hooks and snaps (two sizes)
- Length 5.75 in. (14.61 cm) and 8.75 in. (22.23 cm)
- Number flown: 9 of each size
- Weight: TBD
e Braided elastic cord bungee with locker door hooks and snaps (two sizes)
- Length: 8.75 in. (22.23 cm) and 15 in. (38.1 cm)
- Number flown: 6 of each size :
- Weight: 0.04 1b each (0.018 kg each)
e Braided elastic cord bungee with switch guard hooks and snaps (two sizes)
- Length: 8.75 in. (22.23 cm) and 15 in. (38.1 cm)
- Number flown: 12 of each size
- Weight: 0.04 1b each (0.018 kg each)

e Specialist Seat Flight Data File Container

- Materijal: Nomex ‘
- Weight: 1.75 1b (0.79 kq)
- Dimensions: 11.5 by 3.0 by 11.0 in. (28.5 by 7.6 by 27.9 cm)

Utility Straps

e |ength:

- Overall: 13 in. (33 cm)

- Between snaps: 10.5 in. (26.7 cm)
e Weight: TBD

Velcro/Snap/Clip Patterns

e Pattern details: See drawing number V070-650501 (0V102).

3.4-26
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3.5 EMERGENCY EGRESS PROVISIONS

3.5.1 Introduction

The emergency egress provisions consist of hardware that has been
incorporated into the Orbiter to provide the crew with egress capabilities
under emergency conditions. These provisions are as follows (fig. 3.5-1):

Escape panel system

Side hatch egress bar
Ingress/egress platform

Egress harness/life vest
Descent devices

Personnel egress air pack (PEAP)
Survival equipment

Emergency egress prybar

The primary mode of emergency egress is through the side hatch. The escape
panel system provides the secondary egress route. These egress routes are
depicted in figures 3.5-2 and 3.5-3. The egress harness, descent devices,
egress bar, emergency egress prybar, and ingress/egress platform assist the
crew during egress. The life vest and the survival equipment assist the
crew after egress.

3.5-1
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Figure 3.5-1.- Egress provisions.
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Figure 3.5-2.- Vertical (launch pad) egress routes.
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Figure 3.5-3.- Postlanding egress routes.
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3.5.2 Interfaces

Escape Panel System

The outer window assembly in the escape panel (W8) can be jettisoned by a
pyrotechnic system. The inner assembly is attached directly to the crew
module below the outer window and is also fitted with a pyrotechnic system.
The aft edge of the inner window is hinged so that it will swing down and
rest on the aft panels.

Side Hatch Eqress Bar

The egress bar is attached on the cover plate inside of the side hatch
(fig. 3.5-4).

Ingress/Eqress Platform

The ingress/egress platform is attached to the forward rail of the middeck
ladder (fig. 3.5-5).

3.5-5
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EGRESS BAR
(DEPLOYED)

EGRESS BAR
(STOWED)
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EGRESS BAR
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EGRESS BAR SUPPORTS

CREWMAN
GRASPING
EGRESS BAR

PEAP

EGRESS BAR DEPLOYED
Figure 3.5-4.- Side hatch egress bar.
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Figure 3.5-5.- Ingress/egress platform.
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Eqress Harness/Life Vest

The egress harness/life vest assembly attaches to the descent device by
means of a carabiner on the egress harness and a snap shackle on the descent
device. The egress harness/life vest assembly must be worn for launch and
entry (figs. 3.5-6 and 3.5-7).

Descent Devices

A descent device for each crewmember is stowed in an individual bag located
on the flight deck ceiling outboard of windows W7 and W8. Each descent
device cable is permanently attached to a support bracket forward of the
escape panel (W8). The cables are individually routed through recessed
channels in the ceiling to each descent device (fig. 3.5-7). The descent
devices are numbered sequentially to assist in preventing descent device
cable and 1ine entanglement during emergency egress. The snap shackle on
each descent device attaches to each carabiner on the crewmembers egress
harness.

3.5-8
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Figure 3.5-6.- Descent device connection.
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PEAP

Each crewmember has a PEAP for oxygen distribution during launch and entry
and also for air supply during emergency egress. The PEAP contains a
manifold which distributes Orbiter oxygen to the LEH and g-suit. The PEAP's
are mounted on the seats for launch and entry (figs. 3.5-8 and 3.5-9). If
needed for an emergency egress the PEAP is taken off the seat and attached
to the D-ring on the crewmembers egress harness (fig. 3.5-8).

Survival Equipment

The Orbiter survival kit is stowed on the aft flight deck in stowage locker
Al7.

Emergency Eqress Prybar

The emergency egress prybar is attached to the outside of the survival kit
and stowed in locker Al7. The ends of the prybar are color coded for
primary and backup use. Because the air pressure inside the cabin is
normally greater than that outside, use of the prybar will probably be
required to force the emergency egress panel open.

3.5.3 System Functional Description

Escape Panel System

The escape panel (W8) (fig. 3.5-3) has a pyrotechnic system which jettisons
the exterior portion of the panel. This system consists of a manual percus-
sion initiator assembly that is activated by squeezing and pulling either of
two panel jettision T-handles. Upon activation, a dual strand of mild
detonating fuse is fired in the outer window assembly shearing the external
panel and propelling it away from the vehicle. At the same time, an
expanding tube assembly is activated in the inner window, shearing it and
forcing it inward. A capture device keeps the inner window panel from
opening with too much force and holds it open.

The escape panel system can be activated by the crew from inside the vehicle
via the panel jettison T-handle located on the center console above panel
C2. In the event the crew is partially or completely disabled, ground res-
cue forces can activate the system from outside the vehicle via the external
panel jettison T-handle located behind an access door situated below window
W6 and above the leading edge of the right wing. This access door is clear-
ly marked with a rescue arrow and instructions. To prevent inadvertent
activation of the system, the panel jettison T-handle has a safing pin which
must be removed before the T-handle can be pulled.

Prior to jettisoning the escape panel, all crewmembers must be breathing
from their PEAP's and be clear of the window opening path.

3.5-11
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Figure 3.5-8.- Personnel egress air pack (PEAP) CDR AND PLT.
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Figure 3.5-9.- Personnel egress air pack (PEAP) specialist.
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Under most conditions, the Orbiter cabin pressure is higher than the atmos-
pheric pressure at the landing site. This results in a high probability
that the inner window will initially open then be forced closed again. To
prevent window closure, a no-back device (fig. 3.5-10) is attached to the
Orbiter structure forward of the window edge. This device is spring-loaded
to follow the initial window opening, engage a ratchet, and prevent
subsequent window closing.

It is possible that the pressure differential between the cabin and the
outside atmosphere will be so great that it precludes adequate window
opening to engage the first ratchet of the no-back device. This required
opening distance for the no back device to engage is 0.18 in. (0.46 cm).
Until corrective measures can be incorporated, an emergency egress prybar
will be flown that can be used by the crew to pry the window open to a point
where the no-back device will engage. Once the no-back device is engaged,
34 sec will be required for cabin pressure equalization prior to window
opening for egress. Emergency egress prybar operations are shown in figure
3.5-11.

The procedure for egress via the escape panel is shown in table 3.5-1.

Side Hatch Egress Bar

The side hatch egress bar is permanently attached to the side hatch and
serves as a handhold for jumping off the side hatch. It reduces the drop
distance to the ground from 10.5 ft to 3 or 4 ft (3.2 to 0.9 or 1.2 m).

For egress out the side hatch, the crew must deploy the 1.25-in. (3.18 cm)
diameter egress bar. The bar rotates from its stowage position and swings
out and locks into its use position (fig. 3.5-4).

3.5-14
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Figure 3.5-11.- Emergency egress prybar.
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TABLE 3.5-1.- EGRESS PROCEDURE VIA ESCAPE PANEL*

Procedure

Remarks

Descent device stowage bags are
numbered to indicate sequence of use.

Unstow descent device, tether, and
rope deployment bag from stowage

Attach tether to harness D-ring

Pull steel cable free from plastic

Keep steel cable and rope over right
shoulder during escape panel egress.

DESCENT DEVICE OPERATION
1 Expose harness D-ring
NOTE
2
bag
3 Throw rope bag overboard
4
5
molding
NOTE
6

Climb specialist seat to egress
through escape panel

- WARNING
Crewmembers should stay
clear of previous crewmem-
ber's steel cable and rope
until previous crewmember's
rope is taut.

1 To expose harness D-
ring, pull down on
Velcroed cover

2 Do not wrap rope
around descent
device

4 To attach tether to
harness, snap D-ring
through tether snap
shackle

6 Use left foot for
first step. Seat
must have arm rest
installed on left
side

NOTES
TIME: ~30 sec/érewmember
Procedure performed

sequentially, one
crewmember at a time

*Procedure assumes that escape panel has been jettisoned.

3.5-17
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JSC-12770

Procedure

Remarks

WARNING
Slow descent immediately

before reaching the ground.

7 Descend to ground with one hand on
rope (to control descent rate) and
other through tether hand loop (to
hold descent device in front)

WARNING
Do not release tension on
rope during emergency
release or free fall will
result.

8 If rope becomes wrapped around
descent device or if it locks -
perform emergency release

Loop free end of rope *
through D-ring (2 turns) *
Hold tension on rope *
Emergency release tab - pull *
Descend to ground *

* % % % %

9 When on ground, disconnect rope
from harness

3.5-18
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23 ft (7m)
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Ingress/Eqress Platform

The ingress/egress platform is provided to aid crewmembers in ingress and
egress from the middeck specialist seats while the vehicle is in the
vertical (launch) position (figs. 3.5-2 and 3.5-7).

Eqress Harness/Life Vest

The descent device attaches to the crewmember's carabiner (fig. 3.5-6)
located on the right chest of the egress harness.

The life vest (fig. 3.5-12) provides 24-hour flotation capability for a
maximum-size crewmember. The crewmember inflates the vest by pulling two
inflation tabs which activate the CO2 bottles. The vest can also be
inflated orally.

Descent Device

Descent devices permit emergency egress over the side of the vehicle at a
controlled rate of descent (fig. 3.5-7). Each descent device consists of
the following:

Nylon rope

Tether with emergency release tab
Descent control assembly
Deployment bag

During emergency egress, each crewmember, one at a time, must remove a
descent device from its stowage bag on the ceiling (numbered for correct
sequential use); unstow and attach the tether snap shackle to the egress
harness carabiner; throw the deployment bag out the escape panel and over
the side of the Orbiter; then, using the specialist seat as a step, egress
out the escape panel and descend using the descent device.

The ropes are 3/8-in.-diameter (9.5-mm) 50-ft-long (15.24-m) nylon lines
with 3-1/2 turns around the descent control. A preformed loop on one end is
used to attach the rope to a steel cable that is anchored to the vehicle on
the flight-deck ceiling forward of the escape panel. The tether is attached
directly to the descent control and connects to the crewmember's egress
harness carabener by means of a snap shackle. The descent control assembly
allows the crewmember to lower himself to the ground at a controlled rate of
descent. The deployment bag contains the rope and prevents it from becoming
entangled before deployment. The descent devices are stowed on the flight-
deck ceiling outboard of windows W7 and W8.

The descent device tether includes an emergency release pull tab. In the
event that the descent device becomes jammed, the crewmember can loop the
rope through the egress harness carabiner (two turns), hold tension on the
rope, then pull the emergency release tab that will disengage the tether
snap shackle from the carabiner (fig. 3.5-6). After release, the crewmember
can control his descent in the same manner as the descent device. The crit-
ical difference between using the carabiner instead of the descent device

3.5-19
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Figure 3.5-12.- Life vest.
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is that if the crewmember releases tension on the rope free fall will
result.

PEAP

Each crewmembers PEAP functions as an oxygen distribution manifold during
ascent and entry, and provides air for emergency egress. The PEAP consists
of the following components (fig. 3.5-13):

Two air bottles/protective cover/mounting bracket
Pressure regulator

Pressure gage

Relief valve

Shutoff valve

Air/oxygen distribution manifold
LEH 02 hose connector

G-suit 02 hose connector

Orbiter Oxygen inlet connector (QD)
Restraint hook

Release strap

When the PEAP is used for emergency egress, the internal air supply must
first be activated by means of the shutoff valve. Then, the Orbiter oxygen
supply QD is disconnected, and the PEAP is released from the seat mounting
bracket. The restraint hook on the PEAP is then attached to the egress
harness D-ring and the crewmember conducts an emergency egress. A check
valve in the air/oxygen distribution manifold prevents airflow from the PEAP
to the g-suit.

Survival Equipment

e Orbiter Survival Kit

The Orbiter survival kit provides land and sea survival capability for
eight crewmembers for 48 hr. The kit is packaged in a single container
which can be deployed through the side hatch or the escape panel (W8) by
a single crewmember. The kit is stowed on the flight deck in compartment
Al7, and consists of the following components (figs 3.5-14 through
3.5-16):

- Life raft (eight-person), consisting of

-- C02 inflation assembly
-- Mooring lanyard assembly
-- Oral inflation tube

-~ Bellows pump

-- Bailing bucket

-- Sea anchor

-- €02 valve cover

3.5-21
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Signaling equipment

-- Personnel distress signal kit (A/P 25S-5A, launcher and 7 flares)
Smoke/illumination flare (2) (MK 13, MOD 0, day/night)

Sun mirror, large (2) (MK 13, type II, 3 by 5 in. (7.6 by 12.7 cm))
-- Radio/beacon with spare batteries (PRC-96)

-- Sea dye marker (2) ‘

[
1

Other survival equipment

-- Survival first aid kit

-- Survival blanket

-- Survival knife assembly (Al pocket knife)
-- Desalter bags (7) and chemical packets (14)
-- Drinking water cans (8)

-- Survival manual

-~ Matches with waterproof container

3.5-22
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Figure 3.5-13.- Personel egress air pack (PEAP) schematic.
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$82-36891

FREQUENCY SELECTDH—ﬂ\\\ ON/OFF - VOLUME

SURVIVAL RADIO MODE SELECTOR PUSH TO TALK/CODE

PRC-96 SPEAKER/MIC

. |I T
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Figure 3.5-15.- Orbiter survival kit - survival radio.
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BELLOWS PUMP

~— BAILING BUCKET

’//—-SEA DYE MARKERS

[5> SEE TABLE 3.5-2 FOR DETAIL

[j> MOORING LANYARD EXPOSED ON END
OF SURVIVAL KIT USED TO TETHER
KIT TO ORBITER AUTOMATICALLY
INFLATES LIFE RAFT AFTER
DEPLOYED 20 FT

§:> SEE FIG 3.5-16 FOR DETAIL

§)> SEE FIG 3.5-15 FOR DETAIL
I:> ATTACHED TO LIFE RAFT

LIFE RAFT

Figure 3.5-14.- Orbiter survial kit.
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SURVIVAL FIRST AID KIT

SB2-36897

CONTENTS LIST

ADHESIVE TAPE

AMPHETAMINE (20)

ANTIBIOTIC TABLET (30)
ANTIMOTION SICKNESS TABLET (20)
ANTISEPTIC PAD (12)

ASPIRIN TABLETS (20)

BANDAGE - 37 IN. BY 37 IN. BY &
BANDAID - 3/4 IN. (8)

BANDAID - 1 IN. (8)

2 IN. (2)

COMPRESS - 4 IN. BY 4 IN. (4)
EYE OINTMENT

EYE PAD (8)

LIP OINTMENT (3)

MORPHINE INJECTABLE (4)
NAUSEA SUPPOSITORY (7)

PAIN TABLETS (10)

SUNSCREEN (2)

SYRINGE

Figure 3.5-16.- Orbiter survival kit - first aid kit.
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TABLE 3.5-2.- DESALTER KIT OPERATION

Procedure

Remarks

1 Fi1l bag with sea water
2 Turn vlv cw to close

3 Take out one pack of chemical and
reclose container

4 Remove outer wrapping and place
chemical in bag filled with sea
water to heavy 1ine near 16-ounce
mark

5 Fold top of bag down tightly, roll
toward fastener, and snap securely
to make water tight seal

6 Let chemical stand in bag for a few
minutes, and it will disintegrate

7 If necessary, pulverize chemical by
kneading gently until dissolved

8 Agitate bag gently for 60 minutes

9 To drink water unscrew valve at
bottom of bag without squeezing
bag. Put valve in mouth and gently
squeeze bag or suck on valve.

Spit out first few drops if too
salty

10 When finished drinking, close valve.
Any remaining water can be left in
bag until wanted

3.5-29
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Make sure valve is
closed

Kit does not remove
all salt. If less
salty water
desired, fill bag
to ~1 in. below
filling line



TABLE 3.5-2.- Concluded

JsC-12770

Procedure

Remarks

11 When all water is drawn from bag,
rinse out chemical with sea water.
Bag is then ready for next batch

12 In case the bag develops a puncture
or tear, carefully dry the affec-
ted part and then apply a patch of
mending tape

12 Mending tape not
part of the
survival kit

NOTES

—

IME:
e Steps 1-6: 5 min
e Step7: 1 hr

Kit will not purify fresh
water.
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3.5.4 Systems Performance, Limitations, and Constraints

Escape Panel System

e Escape panel
-Dimensions of opening: 19.8 by 19.5 in. (50.3 by 49.5 cm)

Descent Device

Diameter of rope: 3/8-in. (9.5-mm)

Length of rope: 50 ft (15.2-m)

Descent device proof loading: 4000 + 100 1b (17,800 + 445 N)

Rope assembly proof loading: 1250 + 50 1b (5500 + 220 N)

Rope strength: 2500 1b (11,000 N)

Maximum load rope is subjected to 576 1b (2560 N) for a 240-1b (109-kg)
man using 3-1/2 turns on the descent device, with a spring constant of
0 at the attach point

e Safety factor: 2.2

PEAP

e Weight: 7.6 1b (3.45 kg)

e Maximum crewmember work rate: 1500 Btu/hr (378 kcal/hr)

e Flow capability

- 7 1b/hr (3.2 kg/hr) instantaneous

- 2.2 1b/hr (1.0 kg/hr) average

e Use time: 6 min under_emergency conditions

e (Cylinder size: 45 in.3 (0.73 1iter), 3.25-in. g§.25—cm) diameter (two)
e Regulator output: 70 + 10 psid (483 + 70 kN/m¢)

e Pressure relief valve assembly relief pressure: 130 *+ 10 psi (897 * 69

KN/m2) (keeps air above this pressure from entering the breathing hose)

Survival Equipment

e Orbiter Survival Kit

Size: 12 by 16 by 30 in. (30.5 by 40.6 by 76.2 cm)
- Weight: 47 1b (21.3 kq)
- Life raft:
-- Inflation time: <30 sec
-- Capacity: 8-persons
- Mooring lanyard assembly:
-- Length: 50 ft (15.25 m)
Raft length (inflated): 20 ft (6.1 m)
Raft inflation force: 25 1b (111 N)
Breakaway force: 200 1b (890 N) (force required to part
mooring lanyard)
Sea anchor: PER MIL-A 3339

3.5-31
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-- Radio (PRC-96) with spare battery set
ee (Operating modes
121.5 or 243.0 MHz voice (transmit/receive)
121.5 or 243.0 MHz AM-MCW (transmit)
121.5 and 243.0 MHz beacon (alternating transmit)
ee Battery
Type: Lithium
Life: (per battery set) 42 hr continuous beacon, 60 hr at
30-percent voice transmit/70-percent voice receive
ee Range
Beacon: 50 n. mi. (92 km)
Voice: 30 to 40 n. mi. (55 to 74 km)

Signal Kit, personnel distress (A/P 25S-5A)

PER NSN 1370-00-490-7362

Launcher, seven flares

Altitude above ground level: 700 to 1400 ft (213 to 427 m)
-- Flare duration: 9 sec

-- Visibility range: 18 to 20 n. mi. (33 to 37 km)

Signal, smoke and illumination (MK13-MOD 0)

-- PER NSN 1370-00-309-5028
Modes (opposite ends of signal):
Day operation: Smoke
Night operation: Flare
-- Signal duration: 18 sec
Visibility range: 7 n. mi. (13 km)

Sea dye marker

PER MIL-A-17980

Produces yellow-green slick

Duration: Short duration (used for visual aid after the aircraft is
in vicinity)

Visibility range: 2 to 3 n. mi. 3.7 to 5.6 km)

[

Sun mirror (large, MK 13 type II)

-- PER NSN 6350-00-299-6198
-- Size 3 by 5 in. (7.6 by 12.7 cm)
-- Visibility range: 18 n. mi. (33 km) under ideal conditions

Survival knife: PER MIL-K-818

Desalter kit: PER NSN 4610-001372-0592
Drinking water (can):

-- Volume: 10 oz. (380 ml)

-- Quantity stowed: 8

3.5-32
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3.6 EMERGENCY BREATHING PROVISIONS

3.6.1 Introduction - Orbiter Emergency Breathing Provisions

Emergency breathing provisions for all crewmembers consist of the Launch
and Entry Helmet (LEH) connected to the Personnel Egress Air Pack (PEAP)
for prelaunch or postlanding emergency egress and the LEH connected to
Orbiter oxygen for on-orbit emergency breathing.

For launch and entry (fig. 3.6-1), all crewmembers wear LEH's that are
connected to seat-mounted PEAP's. During nominal operations, the PEAP
receives Orbiter oxygen through a supply hose and distributes it to the LEH
for breathing and to the g-suit for inflation (entry only). For emergency
egress, the PEAP provides a requlated air supply to the LEH only for a
period of 6 minutes (fig. 3.6-2 and Table 3.6-1).

Since an independent oxygen supply does not exist for on-orbit emergency
breathing, all crewmembers are provided with a minimum of 7 ft (2.1 m) of
oxygen hose for mobility table 3.6-2. This length combined with the
existing hose on the LEH results in a mobility range of 11 ft (3.35 m) from
the Orbiter oxygen supply outlets.

Hard1line communication capability is provided using the Headset Interface
Unit (HIU) and comm cables. Each crewmember has a sufficient length of
comm cable to enable communication while wearing the LEH throughout the
full range of mobility afforded by the oxygen hose. In addition, the LEH
is compatible with the wireless crew communications system (WCCS).

Since there are only eight LEH 0, outlets, a T-valve is flown on flights

with eight crewmembers to provide a redundant outlet. The valve remains
stowed unless an LEH 0, outlet fails. If needed,. the valve can be
?onnected t§ a good LEﬁ 0, outlet and provide oxygen for two crewmembers
fig. 3.6-3).

3.6.2 Interfaces

A11 Orbiter LEH 02 panels, PEAP's, and oxygen hoses are fitted with female
oxygen connectors that are compatible with the LEH oxygen hose connector or
T-valve (fig. 3.6-4). The PEAP has two additional connectors. The anti-
gravity suit (AGS) connector is identical to the LEH connector except that
it is used only during entry for g-suit inflation and will not provide an
air supply to the AGS during emergency egress. The quick-disconnect (QD)
connector is the male interface for the oxygen hose that provides nominal
launch and entry breathing supply through the PEAP. The design of the PEAP
enhances crew emergency egress by eliminating the requirements for
crewmembers to transfer hose connections from Orbiter supply to PEAP supply
or to disconnect the g-suit hose.

3.6-1
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583-31653 }

LEH 0
HosE 2

S\ ORBITER
B N0, HOSE
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_ l — ORBITER 0z HOSE
T FROM C6, MO32M,
| OR MO69M

SPECIALIST CONFIGURATION

Figure 3.6-1.- Launch and entry configuration.
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TABLE 3.6-1.- COMPOSITION OF PEAP AIR

Component Quantity
02 20 to 23% (by volume)
N2 75.2 to 79% (by volume)
Moisture 0.02 mg/1 (26.3 ppm) (max)
co 10 ppm (max)
Co2 500 ppm (max)

JSC-12770

TABLE 3.6-2.- LEH 02 HOSE AND COMM CABLE CONFIGURATIONS

Seat/ 02 hose LEH 02 Comm cable Comm
crewmember ‘length, ft panel/outlet length, ft outlet
S1/CDR 7 C6/1 8 L5
S2/PLT 7 C6/2 8 R6
S3/MS1a 7 C6/4 8 All
S4/MS24a 14 C6/3 18 All
S5/PS, MSa 14 MO69M/7 14 MO39M
S6/PS, MSa 14 MO69M/8 14 MO39M
S7/MS, PS 14 MO32M/6 14 Al5

aMultiple headset adapter at MO39M and All
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Figure 3.6-3.- T-valve.
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Figure 3.6-4.- LEH 0, connections and controls connectors - middeck
(Sheet 3 of 3).
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3.6.3 Systems Functional Description

The eight Orbiter LEH 02 outlets are supplied with regulated (100 + 10 psi
(690 + 69 kN/m2)) oxygen. Figure 3.6-5 shows the Orbiter oxygen system in
simplified form to depict the switch configurations required to enable LEH
02 supply. The LEH 02 regulators obtain oxygen from the crossover line
between oxygen systems 1 and 2. This crossover is pressurized and both LEH
02 supply valves are open throughout the mission. This configuration is
mandatory to ensure that the regulated oxygen is available at the LEH 02
outlets for launch, on-orbit emergency, and entry.

Fire, smoke or contamination within the crew module would require the crew-
members to open LEH O valves (1, 2, 3, 4, 5, 6, 7, 8), don LEH's (visors
closed), and reconfigure comm. The PEAP's should not be used in this situa-
tion, they are primarily for emergency egress. Once the crewmembers are on
oxygen they can take the necessary actions to correct the problem.

Unless an emergency oxygen tank is installed for the mission, all the LEH 02
supply will be lost during prelaunch and postlanding emergency egress when
Orbiter emergency powerdown occurs. The oxygen crossover valves are sole-
noid operated and require electrical power to hold them open. With the loss
of MNA and MNB power, the crossover valves will close and stop the flow of
oxygen from systems 1 and 2, respectively.

3.6.4 Systems Performance and Limitations

e LEH - See section 3.13
e PEAP - See section 3.5
e Orbiter oxygen supply
- Pressure: 300 to 900 psi (2068 to 6205 kN/m2)
- Minimum flow rate: 150 1b/hr (68 kg/hr)
e LEH oxygen supply
- Pressure: 100 + 10 psi (690 + 69 kN/m2)
- Maximum flow rate:
- One regulator, 75 1b/hr (34 kg/hr)
- Two regulators, 150 1b/hr (68 kg/hr)
- Outlet locations:
- Center console C6 (4)
- Middeck M032M (2), MO69M (2)
- Oxygen hose and comm cable lengths: See table 3.6-1
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3.7 COMMUNICATIONS LOOSE EQUIPMENT

3.7.1 Introduction

Communications loose equipment consists of the comm equipment used by the
crew for voice communications during all phases of flight. Extravehicular
Activity (EVA) use of comm equipment is included in the EVA Console
Handbook. The Orbiter comm system is addressed in SFOM, Vol. 4A.

The comm equipment consists of the following (fig. 3.7-1):
e Wireless crew comm system (WCCS)

- Audio interface unit (AIU)
- Crew remote unit (CRU)

Communications carrier assembly (CCA)

Very lightweight headset (VLHS)

Launch and entry helmet (LEH)

Headset interface unit (HIU)

Communications cable

Multiple headset adapter (MHA)

Handheld microphone (HHM)

Audio distribution system/video tape recorder (ADS/VTR) cable

3.7.2 Stowage and Interfaces

A1l comm equipment used on orbit is stowed in lockers except for the very
lightweight headset which is stowed in each crewmember's flight suit pocket.

Some comm equipment is used during launch and entry and either stowed or
reused on orbit. The LEH's, HIU 's and MHA's are normally used only for
launch and entry and are stowed during postinsertion audio reconfiguration.
The wireless comm equipment, VLHS and handheld mike are used primarily on
orbit; comm cables and the HIU's are available for backup comm. .

The loose equipment connects with the Orbiter comm system via crew
communication umbilical (CCU) outlets controlled by audio terminal units
(ATU's). Audio is also carried over the speaker microphone units (SMU's)
which are controlled by the ATU's. The SMU's do not connect to comm loose
equipment.

The CCA interfaces with the extravehicular mobility unit (EMU) comm system
for EVA communications.

The ADS/VTR cable is used for audio recording and dubbing.

3.7-1
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577-22510

COMMUNICATIONS CARRIER ASSEMBLY

WIRELESS CREW COMM SYSTEM (WALL WIRELESS CREW COMM SYSTEM (LEG)

S83-41377

VERY LIGHTWEIGHT HEADSET HEADSET INTERFACE UNIT

Figure 3.7-1.- Communications loose equipment (sheet 1 of 2).
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S87-28758

S8T-28159

MULTIHEADSET ADAPTER (MHA)

586-31267

SH6-31268

HANDHELD MICROPHONE ADS/VTR CABLE

Figure 3.7-1.- Communications loose equipment (sheet 2 of 2).
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3.7.3 Systems Functional Description

There are various modes of operating the Orbiter comm system in conjunction
with the comm equipment. Each of these modes and the associated audio
control panel Display and Control (D&C) functions are discussed in SFOM,
Vol. 4A.

The ATU and CCU Tocations are given in table 3.7-1.

TABLE 3.7-1.- ATU AND CCU LOCATIONS

CCu Primary Backup Audio

ATU ATU station
L5 05 09 CDR
R6 09 05 PLT
All R10 L9 (switch on R12) |MS1,2
Al5 L9 None MS3
MO39M MO42F None PS1,2,3
AW82D (2) |[AW18D M042F (CCU #2) EVA

L9 (CCU #1)

On 0V102 there is an orbit station (0S) CCU. It is located at All and is
configured from an ATU at Al3. Also specific to OV102 is an extra ATU
located on panel M058F. It serves solely as a backup ATU (instead of L9)
for airlock comm.

Power for the comm loose equipment comes from the Orbiter audio system via
the CCU outlet. Equipment plugged into an unpowered outlet is in a "listen
only" mode; power is required for keying a microphone (or, in the case of
the WCCS, for wireless comm) and for amplification of the signal. Audio
modes are XMIT (air/air or air/ground transmissions) and ICOM (intercom),
and are selected via the ATU's. Available modes are push-to-talk manual
microphone keying (PTT), voice-actuated keying (VOX), and open microphone
(HOT). PTT and HOT are self-explanatory; VOX keys the mike only when voice
level reaches a preset VOX sensitivity 1imit, in order to screen out
breathing or background noises.

For operations, the crew unstows, assembles and dons the equipment; plugs it
into the appropriate comm outlet; and configures the ATU's for the desired
comm loop. Displays and controls for the loose comm equipment are
summarized in table 3.7-2.

3.7-4
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TABLE 3.7-2.- COMMUNICATIONS LOOSE EQUIPMENT D&C FUNCTIONS

Location| Type Nomenclature/ Function Remarks
position
WCCS _

CRU rotary |PWR On/off/volume Full counter-
clockwise detent
is OFF. Rotating
clockwise past
detent begins
volume control,
with clockwise
rotation increas-
ing volume

rotary |[CHANNEL Channel selection
Al, A2, Bl, B2
ci1, c2, b1, D2
pb XMIT When depressed, XMIT pb has raised
ICOM enables voice piece of plastic
channel on res- for tactile
pective comm identification
loops
pb ZERO Permanently Switch is covered
zeroizes to prevent acci-
(erases) dental activa-
key to COMSEC tion
encryptor module
(if installed)
AIU rotary [MODE SEL Selects one or Switch positions
1, 2, B both of the are detented; Z
CRU's associated can be reached
with this AIU only after knob
is pulled up.
HL Selects hardline Hardline comm is
comm only active in modes 1,
2, B, and HL
OFF Powers down AIU
VA Encryptor zeroize
1t PWR When 1it, indi- Green
cates AIU power
is on
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TABLE 3.7-2.- Concluded

JSC-12770

Location| Type Nomenclature/ Function Remarks
position
HIU rotary |Volume control Provides earphone [Clockwise rotation
volume control of the knob
0,1, 2, 3, 4 increases volume
5, 6,7,8,9 from min. (0) to
max. (9)
pb XMIT When depressed, XMIT pb is raised
I1COM enables voice for tactile iden-
channel on res- tification
pective comm
loops
Handheld | pb XMIT Same as above
micro- ICOM
phone
ADS/VTR |toggle [PLBK/RCD Configures
cable ADS/VTR
interface
for playback or
recording
3.7-6
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WCCS

The WCCS (fig. 3.7-2) functionally replaces the HIU/MHA audio configuration
and consists of sets of wall-mounted Audio Interface Units (AIU's) and crew-
worn leg units, or crew remote units (CRU's). A set consists of two CRU's
and one AIU and operates on two duplex channels. Each duplex channel is
supported by a designated UHF transmit and receive pair. AIU's are
designated A, B, C, or D. CRU channel selection determines with which AIU
the CRU communicates. For example, a CRU using channel Al or A2
communicates with AIU A.

The system has a frequency range of 340.0-389.9 MHz; channels are assigned
according to one of seven available frequency plans. The primary flight
frequency plan is given in table 3.7-3.

Three AIU's are mounted in the vehicle prior to launch. The two flight deck
AIU installation sites are at L5 (CDR) (fig 3.7-3) and All (MS). The
remaining AIU is located on the middeck ceiling just aft of panel M029J
(middeck CCU).

Each flight deck AIU is launched with its 22-in. cable in place but not
connected to the CCU outlet until postinsertion reconfiguration. The
middeck AIU is launched in the OFF setting with its 48-in. cable connected
to the middeck overhead multiheadset adapter (MHA). It is turned on at
postinsertion reconfiguration. Also during postinsertion, the CRU's are
unstowed and the antennas and batteries attached. The CRU's are worn on a
leg strap (stowed with the units) with the antenna pointing towards the feet
(fig. 3.7-3).

Each CRU is powered by zinc-air batteries which can provide approximately 28
hours of operation. The battery pack has holes in the covering to expose
the zinc to air. Indication of battery depletion (approximately fifteen
minutes of power remaining) is by a beep audible through the headset. The
battery pack slides onto the CRU and is held in place by a spring-loaded
clip with sufficient force to prevent the battery pack from sliding off by
itself. For training purposes a NiCad battery pack is used. It has no
holes in the covering and lasts only four hours but is otherwise identical
to the flight battery pack.

The AIU receives its power (28-V dc) from an Orbiter CCU outlet. On the
side of the unit is a connector, labeled CCU/HIU, that allows the use of
communi-cation umbilical equipment, such as the HIU or the HHM, with the
AIU. AIU functions are controlled by a single rotary selector see figure
3.7-3. There are six detented positions: 1, 2, B, HL, OFF, and Z. The
first three select RF channels: 1, 2, and both (B). The fourth position,
HL, disables the RF channels while leaving the CCU/HIU connector active.
The CCU/HIU connector is active when the selector is in the 1, 2, B, or HL
position. "Z" stands for "zeroize" and is used on DOD missions. Neither
wireless nor umbilical communication is possible when the selector is in the
OFF position. The nominal selector position is B. A green 1light indicates
that power is on.

3.7-7
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CRU controls consist of a rotary ON/OFF/volume knob (fig. 3.7-4), rotary
channel, PTT pushbuttons and a zeroize pushbutton. The PTT pushbuttons are

located on the front of the unit.
allow immediate tactile differentiation.

The XMIT PTT has a raised surface to

TABLE 3.7-3.- WCCS PRIMARY FLIGHT FREQUENCY PLAN*

Channel CRU AIU Frequency
designator | mode mode (Mhz)
Al RCV XMIT 340.7
Al XMIT RCV 374.7
A2 RCV XMIT 343.6
A2 XMIT RCV 376.3
Bl RCV XMIT 345.8
Bl XMIT RCV 377.7
B2 RCV XMIT 347.2
B2 XMIT RCV 380.0
Cl RCV XMIT 349.3
Cl XMIT RCV 383.4
C2 RCV XMIT 351.0
C2 XMIT RCV 386.1
D1 RCV XMIT 359.7
D1 XMIT RCV 388.3
D2 RCV XMIT 372.7
D2 XMIT RCV 389.6

*There are a total of seven frequency
plans available for flight and training.
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The rotary channel selector has eight detented positions - one for each
channel. On the side is a small covered "zeroize" button for use on DOD
missions (fig. 3.7-4).

For nominal operation, the VLHS is connected to the CRU at the HDST/FILL
port, and channel selection is verified and the volume control rotated
clockwise. :

Each AIU can support two CRU's on separate RF channels (1 and 2) so three
AIU's will provide wireless communication for a crew of six. A handheld
microphone or a headset with attached HIU can be plugged into the AIU and
operated as long as both CCU and AIU power are on. More AIU's and CRU's are
flown as needed. Mounting provisions for additional AIU's are available at
the PLT (R6) and PS (Al5) CCV panels.

For DOD missions plug-in Communications Security (COMSEC) encryption modules
are installed in the AIU's and CRU's. These modules receive an encryption
key through the FILL and HDST/FILL connectors on each AIU and CRU,
respectively. These units are filled at KSC, 48 hours before launch. As a
security measure the modules will zeroize, or erase the key, on command or
if the AIU or CRU COMSEC modules are tampered with. This will result in
loss of wireless communication with the units containing the zeroized
modules, because the modules cannot be "refilled" inflight. Upon mission
completion, the closeout crew will zeroize all encryption keys. To
deliberately zeroize the key on the AIU, turn the selector to OFF, pull up,
and turn to "Z." To zeroize the CRU key, swing away the small spring-loaded
cover on the side of the CRU and push the 1little button (fig. 3.7-4). The
zeroizing procedures described above are designed to require the use of two
hands to prevent unintentional zeroizing. Small batteries installed in both
the AIU and CRU provide power for the COMSEC module memory when the CRU
battery pack is removed or AIU power is interrupted. Decals placed on the
units indicate that COMSEC modules have been installed and filled. See
figure 3.7-4.

CCA

The CCA is a headset integrated into a skull cap, often referred to as a
'Snoopy hat' (fig. 3.7-5). The CCA is identical to the Skylab and the
Apollo Soyuz Test Project CCA. The unit contains padded ear muff-type
earphones, two microphones - one on the right and one on the left, and a
connector and cable. The microphones and earphones in the CCA incorporate
transducer assemblies for voice transmission.

The CCA is used primarily for EVA.
VLHS
The VLHS (fig. 3.7-6) uses a wire headband to secure the headset. The foam

cushioned earphone can be used in either ear. The microphone is mounted at
the end of a molded, L-shaped extension.

3.7-11
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Figure 3.7-4.- WCCS displays and controls.
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CCA
(INSIDE OUT)

|

(T HONES—

COMMUNICATIONS CARRIER ASSEMBLY (CCA)
(FRONT VIEW)

CCA DONNED

Figure 3.7-5.- Communications carrier assembly.
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S83-41377

HEADBAND————*

EARPHONE

CONNECTOR
MICROPHONE

EXTENSION

Sy

VERY LIGHTWEIGHT HEADSET

SRA3-41372

VERY LIGHTWEIGHT HEADSET W/HIU VERY LIGHTWEIGHT HEADSET W/LEG UNIT

Figure 3.7-6.- VLHS.
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There are three ways to adjust the microphone to get it positioned correct-
ly. First, the wire extension slides forward and back. It also rotates up
and down. Finally, one can slide the free end of the headband forward and

back to adjust the distance between the mouth and microphone. It is vital

to remember that the wire extension may never be bent to adjust the micro-

phone.

The headset can be used with either the HIU of the WCCS Teg unit.
EH

The LEH is a head protection device that provides the crewmember with face
protection, light and sound attenuation, and comm capabilities (fig. 3.7-7).
The enclosed environment of the helmet attenuates the severe noise levels
encountered at launch and allows intelligible air-to-ground communication
(sec. 3.25, Acoustics Provisions).

To provide comm capabilities, the helmet contains two noise-cancelling,
redundant microphones and two redundant earphones. The microphones are
built into the helmet and can be positioned to suit the individual
crewmember. The earphones are integrated into the helmet's padded ear
muffs. A cable (with a quick-disconnect feature) from the LEH connects to
the HIU.

HIU

The HIU provides volume control and PTT capabilities to the CCA, the VLWH,
and the LEH.

The unit contains a volume control knob (for earphones in the equipment
mentioned above), two PTT buttons (for XMIT and ICOM), a cable and connector
for conm interface, and a retainer clip (fig. 3.7-8). The retainer clip
allows the unit to be attached to crew clothing during on-orbit operations.
Care should be taken to ensure the retainer clip is attached to the
crewmember's lap belt or shoulder harness prior to launch and entry for
proper operation of the quick disconnect feature in case of emergency
egress. .

The HIU is a preamplifier; without it, the microphone signal from the CCA,
VLHS, or LEH is too weak for the Orbiter comm system to pick up (unless the
VLHS is connected to a CRU).

Comm Cable

The comm cable is available in 4-ft (1.2-m) and 14-ft (4.2-m) sections and
can connect the HIU or a HHM with the CCU outlets directly or through a MHA
(fig. 3.7-8). Additional sections of cable can be connected together to
extend the length of the cable.

3.7-15
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Figure 3.7-7.- Launch and entry helmet (LEH).
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HEADSET INTERFACE UNIT

SH7-28758

S86-31267

COMM CABLE HANDHELD MICROPHONE

Figure 3.7-B.- Loose comm equipment.
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MHA

The multiple headset adapter (fig. 3.7-8) is used to allow up to three
crewmembers to use one CCU outlet. One is permanently installed on the
middeck ceiling at MO39M and another is flown for MS ascent/entry comm and
stowed for use on orbit. When in any PTT or VOX mode, activation of one
voice circuit will activate the microphones of any other headset sharing the
MHA. Also, when one voice circuit is activated, the others using the MHA
will hear the activated voice circuit at a side tone level.

HHM

The HHM (fig. 3.7-8) is a noise-cancelling microphone that connects directly
to any CCU outlet. The HHM is primarily used with the speaker microphone
units located at A2 and M029J. To avoid feedback when using the speakers,
one ATU and its corresponding CCU outlet on the aft flight deck, and one ATU
and its corresponding CCU outlet on the middeck are equipped with a speaker
muting capability. On 0V103, 0V104, and subsequent vehicles the muting-
capable ATU controls are located at R10 and M042F. On 0V102 the muting-
capable ATU controls are located at Al3 at MO42F.

Two PTT pushbuttons are provided for XMIT and ICOM audio modes. When used
to record audio on the VIR either pb can be used. The HHM is equipped with
a foam windscreen over the mouthpiece. To maintain clear transmissions, the
windscreen should barely touch the corner of the operator's mouth. The pb's
should face the operator to ensure that the noise-cancelling feature of the
microphone remains functional. The HHM is equipped with a 7-ft. (2.13 m)
cable which can connect at any CCU or to other comm cables.

ADS/VTR Cable

The ADS/VTR cable (fig. 3.7-9) is used for recording and dubbing audio on
the VTR when the audio source is Orbiter comm. It has a plug at each end.
One plug is labeled "VTR" for connection to the VTR CCU; the other, "ORB,"
connects to any Orbiter CCU outlet. The audio input is determined by the
configuration of the ATU associated with the CCU to which the ADS/VTR cable
is connected. A playback/record (PLBK/RCD) switch is located on the cable,
near the VIR end. Recording while the switch is in the PLBK position will
result in audio feedback on the videotape and on the Orbiter comm system.
Playback while the switch is in RCD will result in no audio output to
Orbiter comm.

3.7.4 Systems Performances, Limitations, and Constraints

o CCA

- Noise attenuation: 10 dB
- Ear and microphone impedance: 6000

3.7-18
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VLHS

Noise attenuation: 15 dB
Earphone impedance: 7400Q
Microphone impedance: 120Q
LEH

Noise attenuation: 10 dB
Earphone impedance: 1200Q
Microphone impedance: 350Q
HHM

Microphone impedance: 600Q

WCCS

Size

-- AIU: 7.13 x 5.50 x 1
-- CRU: 7.75 x 3.50 x 1
Power

- AIU: 28-V dc Orbiter power

.62 in. (18.1 x 14.0 x 4.11 cm)
.62 in. (19.7 x 8.89 x 4.11 cm)

JSC-12770

- CRU: 28 hr. primary zinc-air battery (flight); Rechargeable Ni-Cad

battery (training)

- COMSEC encryptor module (DOD flights only - installed in both AIU and

CRU): 7.2-V dc - 3 series-connected silver oxide cells

Frequency range: 340.0 to 389.9 MHz

Channel select

- CRU: 8 operator selectable preset channels
- AIU: Internal frequency switches for both transceivers

Transmit/receive audio response (AIU and CRU): 300-2700 Hz
Transmit tone (CRU): 94.8 Hz (PTT ICOM), 79.7 Hz (PTT XMIT)

Low battery beeper

- Tone: 1 kHz
- Rate: 1.3 sec

174
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3.8 TELEVISION

3.8.1 Introduction

The Orbiter closed circuit television (CCTV) system includes both interior
and exterior cameras. In this section, the television (TV) system is
limited to a discussion of crew cabin operations. The overall Orbiter sys-
tem is presented in SFOM, Vol. 4D. The CCTV system discussions unique to
remote manipulator system (RMS) operations are contained in SFOM, Vol. 16.
Those discussions relative to extravehicular activities (EVA) are contained
in SFOM, Vol. 15.

The TV system is used to document a wide variety of on orbit activities and
events inside the crew cabin. These activities and events include crew
activities and operations, experiment observations, inspections and data
retrieval, hardware observations and inspections, and crew compartment areas
and configurations. The system consists of the following (figs. 3.8-1 and
3.8-2):

TV camera (TVC)

TV color lens assembly (CLA) (if flown)
TV wide-angle lens assembly (WLA)

TV monochrome lens assembly (MLA) (if flown)
TV viewfinder monitor (VFM)

cable, 10 and 20 ft

TV Viewfinder Monitor Cable

TV console monitor (MON)

Video tape recorder (VTR)

VIR cassette

TV system displays and controls (D&C)

® 0 060000 0 0 00
—
<

The CCTV system also includes other components that are discussed in more
detail in SFOM, Vol. 4D. These components include those not used in crew
cabin operations, such as the pan/tilt unit (PTU). Also addressed are
components used by the cabin TV system to control, route, and handle TV
signals; for example the video control unit (VCU), which consists of the
video switching unit (VSU) and the remote control unit (RCU).

TV operations involving uplink commands and data downlinks are accomplished
via S-band coverage and the Tracking and Data Relay Satellite (TDRS). After
the TDRS is fully operational, Ku-band and S-Band coverage will determine TV
operations requiring uplink and downlink capabilities.

3.8.2 Interfaces
For launch and entry, the TV system components are stowed in lockers, with

the exception of the VTR (which is launched installed in panel R11) and
MON's 1 and 2, which are launched installed on panel A3.

3.8-1
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5-79.39297

TV CAMR (FRONT)

§.79-39287

TV LENS (FRONT)

5-T9-3I0202

TV VIEWFINDER MON (FRONT)

TV

JSC-12770

VIEWFINDER MON (BACK)

Figure 3.8-1.- TV system (sheet 1 of 2).

176



JSC-12770

5-79-39275

VIEWFINDER MON CABLE

2-80-26579

VTR ASSEMBLY

5-80-27679

TV _CONSOLE MON

Figure 3.8-1.- TV system (sheet 2 of 2).
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Figure 3.8-2.- TV system D& {sheet 1 of 3).
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Figure 3.8-2.- TV system D&C (sheet 2 of 3).
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Figure 3.8-2.- TV system D&C (sheet 3 of 3).
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For operations, the system requires the support of the following vehicle
systems:

e Electrical power system - 28 V dc

e Communications/instrumentation system - CCTV uplink commands, telemetry
downlink, and video and audio downlink :

e Environmental control and 1ife support system (ECLSS) - cooling (MON
only)

e Structural system - mounting locations

During operations, the TVC attaches directly to the multi-use arm
(fig. 3.8-3) used with photo equipment (sec. 3.9, Photography).

3.8.3 Systems Functional Description

The crew is required to unstow, set up, and stow the cabin TVC's and support
equipment. Control of the system is possible either from the ground
(through uplink commands) or from onboard from panel A7 and the camera
assembly. Onboard control is also possible through the data processing
system (DPS) keyboards. Detailed uplink commands and keyboard inputs are
covered in SFOM, Vol 4D. The ground and crew can both control the system
power, camera and lens functions, and input/output video configuration
selection. Only the crew can determine control mode (ground and/or onboard)
and assign the input to MON's 1 and 2. The ground can affect the MON 1 or 2
display if a split screen display from a multiplexer is the input to the
monitor. In this case, the ground can change the camera inputs assigned to
the multiplexer. Also, the ground can simultaneously downlink a camera
selected for MON 1 or 2 and adjust the camera settings (i.e., zoom) and
affect the MON display. The VTR record and playback operations can be
controlled only by the crew.

A11 interior cameras are equipped with a color wide-angle lens. MON 1 and 2
and the TV VFM provide a monochrome (black and white) picture regardless of
the lens assembly used. When viewing interior camera scenes, a flicker
will be noticed. The flicker is caused by the rotating color wheel used to
generate the field-sequential-color (FCS) signal that allows color outputs
on the ground. The color conversion process on the ground eliminates the
flicker before the color signal is distributed.

A block diagram of the TV system is shown in figure 3.8-4.

3.8-7
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Figure 3.8-3.- TV Camera assembly with multi-use arm attached.
(Multi-use clamp and multi-use mount separate.)
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Figure 3.8-4.- TV sysiem interface diagram.
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The camera (fig. 3.8-5) used by the system is a basic monochrome camera that
converts light images into a composite video signal (picture plus sync).

The camera can produce either a B&W or a color image depending on the lens
assembly used.

For mounting purposes, the camera is equipped with three dovetail mounts for
attaching the camera to the camera mount and the VFM. For heat dissipation,
the top of the camera contains a highly reflective surface. The connecter
that is used to attach the TV cable to the camera is on the right side of
the camera. The back of the camera contains the camera controls and a
connecter for attaching the Viewfinder Mon Cable.

Both sides of the camera have decals that indicate the relative positions of
the ALC and GAMMA pushbutton controls on the back of the camera. These aid
local operations when the controls cannot be viewed directly. Two
camera/lens latch catches, which secure the lens to the camera, are located
on either side of the camera.

Specific operating characteristics are detailed in section 3.8.4.

TV Wide Angle Lens Assembly (WLA)

The TV lens provided with the cabin TV system is a color lens. This lens is
an F/3.5 zoom lens (fig. 3.8-6). The lens is equipped with a six-segment,
three-color rotating filter wheel that produces sequential red, green, and
blue color fields. On MON 1 and 2 and the VFM, the output appears in B&W
with a flicker due to the rotating filter wheel. On the ground, the output
can be converted to a color image. The lens is equipped with motorized lens
control functions for varying the zoom, iris, and focus. These lens func-
tions are controlled manually via lens switches, remotely via panel A7, or
via ground command. The iris is also controlled automatically through the
camera ALC circuits.

The top of the lens contains a highly reflective radiator surface to dissi-
pate heat. Located on the front of the lens is the red cue light that
illuminates when the camera video output is selected for downlink. The
three lens control switches are located on the upper left-hand corner of the
lens. The side under the controls as well as the front of the lens contain
decals which indicate the relative positions of the controls and aid opera-
tions when the switches cannot be viewed directly. Two overcenter lens/
camera lock latches which secure the lens to the camera are located on
either side of the lens.

Specific operating characteristics are provided in section 3.8.4.

3.8-10
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Figure 3.8-5.- TV camera.
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CONTROL
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579-39265

TV LENS AND CAMERA (LAUNCH AND ENTRY CONFIGURATION)
Figure 3.8-6.- TV lens.
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TV Color Lens Assembly (CLA)

The TV CLA is identical in function and control to the TV lens discussed
above except for lens size and field of view. This lens is an F/1.4 zoom
lens with about a half-width field of view compared to the other lenses.
Specific operating characteristics are provided in section 3.8.4.

TV Monochrome Lens Assembly (MLA)

The MLA is identical in function to the CLA except for the color wheel
assembly, hence, it has no flicker when viewed on B& TV console monitors.
Although MLA, 1ike CLA, is nominally not flown for in-cabin use, it is
available if there is a need or requirement for these lens assemblies.

Specific operating characteristics are provided in section 3.8.4.

VFM

The VFM is a small portable monochrome monitor that enables the crew to view
camera video output for scene verification when MON 1 or 2 is not accessible
or available (fig. 3.8-7). The monitor is equipped with a D&C to control
the display. Aside from the D&C, the VFM contains a connecter located on
the back to attach the Viewfinder Mon Cable which then connects the monitor
to the camera. The bottom and left sides of the monitor (when viewed from
front) contain dovetail mounting shoes that mate to dovetail mounts on the
camera.

Specific operating characteristics are provided in section 3.8.4.

TV Cable - 10 and 20 ft

The TV cable connects the camera to either of the two TV system input
stations located in the cabin on panels 019 and M058F, (fig. 3.8-2). The
cable provides the camera with 28-V dc power and command/sync signals, and
provides camera video and data signals to the VCU for distribution.

The cable is provided in two lengths: 10 ft (3.05 m) and 20 ft (6.10 m)
(fig. 3.8-8). Normally, two 20-ft lengths are flown.

Viewfinder Mon Cable

The Viewfinder Mon Cable connects the camera with the monitor. The cable
provides the monitor with 28-V dc power and camera video input. The cable
is 9 ft (2.74 m) in length (fig. 3.8-8).

MON

Two monitors are fixed in the aft station on panel A3. The monitors are
identical (fig. 3.8-9) and are arranged one over the other - the top one is
referred to as MON 1 and the bottom as MON 2. The monitors are used

.8-1
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Figure 3.8-7.- Viewfinder monitor.
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Figure 3.3-8.- TV and viewfinder monitor cables.
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Figure 3.8-9.- Console monitor (MON).
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primarily to provide the crew with a means of viewing camera outputs for
picture quality and scene verification and to conduct camera operations.
Each MON is a monochrome monitor and has the capability of displaying any of
the camera inputs available. Each includes a split screen image from any
two cameras. This feature is generated by the VCU and selected via panel A7
commands. The video source may be selected from the panel A7 selection, the
downlink signal, and a direct VIR video playback. The monitors are capable
of displaying a set of crosshairs for camera pointing alignment and super-
imposing alphanumeric camera data on the screen. The data consist of a
camera location ID number, camera pan and tilt angles, and camera tempera-
tures if any camera is in an overtemperature condition.

The monitors are equipped with D&C to directly control most monitor opera-
tions; however, the assignment of an input source to the monitor is con-
trolled by panel A7.

Specific operating characteristics are provided in section 3.8.4.
VIR

The VIR is a modified off-the-shelf video recorder that is normally used to
record CCTV system video (fig. 3.8-10). The VTR has the capability of also
recording audio with the video through the CCU connecter on the VTR housing.
This connecter only interfaces the VIR and does not allow the crewmember to
access the vehicle communications system. The VTR uses 30-min tape cas-
settes that can be played back for downlink via a combination of crew and
ground operations. Both recorded video and audio can be downlinked. Al1l
actual VTR operations must be performed by the crew. These operations
include everything from tape change-out to VTR activation.

The VIR is configured to receive its video input from PLB and cabin cameras
and MUX's. For onboard playback, the recorded video can be reviewed on
either monitor through the A7 panel when a VTR playback is initiated. For
downlink purposes, the A7 panel is configured to downlink the VTR playback
and the VIR is configured in a playback mode. The audio portion of the
recorded video can be hardwired into a CCU and downlinked via A/G 2.

In addition to the D&C, the VTR has two connectors on one of its panels. One
of these connectors is an audio input (CCU) that interfaces directly with
crew comm equipment. The other connector is a direct output (VIDEO OUTPUT)
for playback purposes through 0I9, since VIR playback PBI on A7 is dedicated
to an experiment on most Spacelab flights.

Specific operating characteristics are provided in section 3.8.4.
VTR Cassette

The VTR uses off-the-shelf 30-min tape cassettes (fig. 3.8-11). The VIR is
equipped with a NO VIDEO 1ight that il1luminates when there is no video
source present at the recorder. When recording, a check should be made to
verify that the NO VIDEO 1ight is off. Also, an end-of-tape (EOT) light
indicates when the cassette is out of tape. When this occurs, the VIR will
automatically stop.

3.8-17
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Figure 3.8-10.- Video tape recorder.
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TV System D&C

Most of the D&C for the TV system is located on the hardware previously
described and on Orbiter panel A7. A listing of the specific D&C functions
is provided in table 3.8-1.

Tape changeout is accomplished by ejecting the cassette from the VTR like
any cassette recorder.

3.8.4 System Performance, Limitations, and Constraints

Camera

Weight: 9.7 1b (4.4 kg)
Dimensions: 9.14 by 6.32 by 5.75 in. (23.2 by 16.1 by 14.6 cm)
Power: 28 V dc, 20.5 W
Heater power: 28 V dc, 19.6 W*
Signal-to-noise ratio: 35 d
Dynamic 1ight range: 5 x 10° to 1 in. @6.0 sec
Video output: nominal 1 V peak-to-peak into 75-Q load
Resolution: 350 TV lines
Frame rate: 60 fields/sec
Scan lines: 525 lines/frame
Video bandwidth: #4.5 MHz
Gray scale response: 10 log steps (32:1 contrast ratio)
Power-on conditions
50 psec reset pulse to clear command register
Inhibits the following
Focus-zoom clock
Iris clock
Converter sync
Initializing states
ALC: PEAK
GAMMA: NORM
Manual iris (lens fully closed)
No focus, zoom, or iris motor drive commands
e Power-off conditions:
4-sec delay for lens iris closing

*The heater is thermostatically controlled and is off when the camera is
powered.

TV _Lens (CLA and MLA)

Weight: 7.7 1b (3.49 kg)

Dimensions: 7.41 by 5.75 by 5.43 in. (18.4 by 14.6 by 13.8 cm)
Power: 28 V dc, 5.4 W (8.0 W max.)

Focus: 30 in. (76.2 cm) to infinity

Aperture: F/1.6 to F/16

Zoom: 18 to 108 mm
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e Field of view: 6.8° to 39.4° (horizontal); 5.1° to 29.9°
(vertical); 8.5° to 48.0° (diagonal)
e Time for lens to focus from one extreme to the other
Manual: 15 + 2 sec
e Time for lens to zoom from one extreme to the other
Manual: 7.0 + 2 sec
e Time for lens to close iris from full open
Powerdown: 2 + 1 sec
Auto: 4 + 1 sec
Manual: 10 + 1 sec
e Llatch closing pressure: 60 1b
e If the camera is in the auto mode and the iris is changed, the camera
goes into a manual mode (panel A7 will automatically illuminate the two
ALC pbi's not associated with the ALC mode indicating the manual iris
mode is in effect). Depressing any one of the ALC pbi's will automati-
cally put the camera in an auto mode (panel A7 will go back and illumi-
nate only the selected ALC pbi indicating the auto mode is in effect).

WLA

e All aspects of the wide-angle lens are the same as the TV lens except
for the following.
Weight: 8.3 1b (3.7 kg)
Focus: 24 in. (61 cm) to infinity
Aperture: F/3.5 to F/22
Zoom: 9 to 27 mm
Field of view: 29° to 82° (horizontal); 22° to 62° (vertical); 36° to
103° (diagonal)

<

VFM

Weight: 4.0 1b (1.81 kg)

Dimensions: 8.00 x 4.25 x 3.60 in. (20.3 x 14.8 x 9.1 cm)
Power: 28 V dc, 7.0 W

Brightness: 50 ft-L

Signal-to-noise ratio: 50 dB

Resolution: 400 TV lines

Image display area: 3.8 in. (diagonal)

Scope: Kine with P-4 Phosphor

=
o
=

Weight: 21 1b (9.52 kg)

Dimensions: 12.5 by 10 by 7 in. (31.7 by 25.4 by 17.8 cm)
Power: 28 V dc, 40 W

Brightness: 50 ft-L

Signal-to-noise ratio: 50 dB

Resolution: 600 TV lines

Image display area: 8 in.

Scope: Kine with P-4 Phosphor

Gray shades: 10 (EIA logarithmic) in 25 ft-c ambient
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VIR

e Power: 28 V dc
Stop: 12.0 W
Record: 42.6 W
Playback: 39.8 W
Standby: 32.2 W
Rewind/fast fwd: 16.0 W
e Signal-to-noise ratio
Video: #43 dB
Audio: #40 dB

Video output: 1 V peak-to-peak into 75-Q (unbalanced) load

Audio output: -6 dB at 100-kQ load with an impedance of 2 kQor less

Horizontal resolution: #340 lines

Tape speed: 3-3/4 in/sec (95.3 mm/sec)

Rewind and fast forward time: 3 min

To downlink recorded video, the TV system must be in an asynchronous mode

(ground function) and the PL 1 input selected for the DOWNLINK output.

To record video on the VTR, the desired camera output must be selected

for display on MON 2 (VTR video input tied directly to MON 2).

e To record audio with the video, voice must be input directly into the
recorder via crew comm equipment which interfaces directly with the VIR
CCU connecter.

e To place the VIR in a record mode, the RCD and PLAY pushbuttons have to
be depressed simultaneously.

e If the STOP pushbutton is used before ejecting a tape cassette, allow
10 sec for tape to unthread before depressing the EJECT pushbutton.
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TABLE 3.8-1.- TV DISPLAY AND CONTROL FUNCTIONS

Location | Type Nomenclature/ Function Remarks
position
TvC pb Automatic Automatic image tube |Panel A7 and the
light con- protection circuit ground have the
trol(ALC) that compensates same remote con-
pushbutton for scene bright- trol functions
ness levels. The
circuit controls
the tube high vol-
tage, lens aper-
ture (IRIS), and
automatic gain
control (AGC)

PEAK [Eliminates 0.5 per- |This mode provides
cent of the more detail or
brightest portion contrast in the
of the scene and bright areas of
adjusts to the the scene
remaining scene
1ight level

NORM | Same as PEAK except
it eliminates 2.5
percent

AVG [ Same as PEAK except
it eliminates 10
percent
pb GAMMA push- A shade correction Panel A7 and the
button circuit that en- ground have the

hances and subdues
light and dark
areas of the scene
in the video out-
put signal. The
circuit controls
the video voltage
level

same remote con-
trol functions
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Location

Type

Nomenclature/
position

Function

Remarks

TV lens

Sw

WHITE STRCH

NORM

BLACK STRCH

FOCUS switch

FAR

NEAR

Enhances 1ight areas
and subdues dark
areas within the
scene to allow
more contrast
within the light
areas

Maintains a linear
relationship be-
tween light and
dark areas within
the scene to allow
equal contrast of
both dark and
light areas

| Enhances dark areas

and subdues light
areas within the
scene to allow
more contrast
within the dark
areas

Controls the focus
lens to obtain a
clear sharp image

Drives the focus

motor, positioning
the lens so the
scene is focused
on distant objects
(out to infinity)

Drives the focus

motor, positioning
the lens so the
scene is focused
on closed objects
(down to 30 in.
from front of
lens)

Panel A7 and the
ground have the
same remote con-
trol functions
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Location

Type

Nomenclature/
position

Function

Remarks

Sw

SW

Z00M switch

IN

ouT

IRIS switch

Controls the zoom

lens in order to
magnify or reduce
objects in the
scene

Drives the zoom

motor, positioning
the lens to a
longer focal
length, thus
magnifying an
object in the
field of view
(maximum focal
length - 108 mm
(CLA), 27 mm (WLA)

Drives the zoom

motor, position-
ing the lens to a
shorter focal
length, thus re-
ducing an object
in the field of
view (minimum fo-
cal length - 18 mm
(CLA), 9 mm (WLA)

Controls the iris

diaphragm, adjust-
ing the aperture
and controlling
the amount of
1ight entering the
lens

Drives the iris

Panel A7 and the
ground have the
same remote
control func-
tions

Panel A7 and the
ground have the
same remote-
control func-
tions

CLOSE| motor, closing the |The iris can be
diaphragm and de- closed down to
creasing the light F/16 and opened
through the to F/1.6
aperture

3.8-25
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Location

Type

Nomenclature/
position

Function

Remarks

View-
finder
Mon

1t

latch

Sw

Sw

OPEN

CUE light

on
(red)

of f

TV lens/TVC
lock latch

close
(cw)

open
(ccw)

PWR switch
ON

OFF

PEAK switch

Drives the iris
motor, opening the
diaphragm and in-
creasing the Tight
through the aper-
ture

Indicates, for in-
terior cameras
only, the camera
video has been se-
lected for down-
Tink

Indicates camera
not selected for
downlink

Secures TV lens to
the camera

Releases TV lens
from the camera

Applies power to the
monitor electro-
nics,if the camera
is on

Removes power from
the electronics

There are two
latches on the
lens, one on
either side
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Location

Type

Nomenclature/
position

Function

Remarks

MON1(2)

knob

knob

knob

ON

OFF

BRIGHTNESS
control knob

cw rotation
ccw rotation
CONTRAST
control knob
cw rotation
ccw rotation
CONTRAST
control knob

cw rotation

ccw rotation

Increases frequency
response of moni-
tor providing a
greater contrast
level than norm-
ally attained by
the maximum set-
ting on the
CONTRAST control

Returns monitor fre-
quency response
level to the nor-
mal limits of the
CONTRAST control

Controls CRT bias
level

Increases tube image
brightness level

Decreases tube image
brightness level

Controls monitor
gain

Increases tube image
contrast

Decreases tube image
contrast

Controls monitor
gain

Increases tube image
contrast

Decreases tube image
contrast
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Location | Type | Nomenclature/ Function Remarks
position
knob | BRIGHTNESS Controls CRT bias
control knob level
cw rotation|Increases tube image
brightness level
ccw rotation {Decreases tube image
brightness level
SW SOURCE switch
PANEL | Selects the video
input source as-
signed to MON
1(2), defined by
panel A7 for dis-
play on the moni-
tor
DN-LINK [ Selects the video This is not the
input source as- nominal config-
signed to downlink uration. It is
for display on the only used to
monitor verify the
signal being
downlinked
DIRECT | Selects direct input |Normally not used
of VIR video for
display on moni-
tors
SW MODE switch

NORM

Enables the normal
display mode, al-
lowing video se-
lected by the
SOURCE sw to be
output on the

Momentary sw
spring-loaded
to the NORM
position. This
sw is used for
ground checkout

202
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Location

Type

Nomenclature/
position

Function

Remarks

SwW

Sw

PULSE-X

SCAN switch
NORM

UNDER

DATA switch
ON

Activates a vertical

test pattern in
the internal MON
electronics and
outputs it on the
monitor

Selects a 5 percent

overscan mode of
the monitor dis-
play, where the
total image viewed
by the camera is
displayed

Selects a 5 percent

underscan mode of
the monitor dis-
play where the to-
tal image viewed
by the camera is
displayed

Superimposes an

alphanumeric dis-
play of camera
location, pan and
tilt angles, and
temperature data
for the camera
whose output is
being viewed on
the monitor

The data are pro-
vided at the
base of the dis-
play

Temperature data
are displayed
for all cameras
only when an
overtemp condi-
tion exists for
any camera
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TABLE 3.8-1.- Continued
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Location

Type

Nomenclature/
position

Function

Remarks

Sw

SwW

OFF

SYNC switch
INT

EXT

X-HAIR switch
ON

OFF

Disables alpha-
numeric display
capabilities

Selects monitor's
internal sync
generator as its
sync source

Selects VCU master
sync generator as
the monitor sync
source

Superimposes a
crosshair and tick
marks in the field
of view of the
monitor display

Disables crosshair
display capabili-
ties

Also displayed
when an asyn-
chronous source
is being played
back through a
monitor. This
causes erroneous
overtemp dis-
plays

INT is used when
VIR recorded
data are played
back to a MON

EXT is nominally
not used unless
INT fails. It
is unable to
monitor asynch-
ronous sources;
e.g., VIR play-
back

This feature is
provided for
aligning the
camera with ob-
jects in the
field of view
during payload
bay and RMS op-
erations
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
: position
sw POWER switch
ON [Applies power to
the monitor elec-
tronics
OFF | Removes power from
the monitor
1t FAULT 1light
on|Indicates a monitor |[Light will come on
(red) | overtemp or under- when no video
voltage condition source is as-
signed to a mon-
off | Indicates normal itor. This is
monitor tempera- caused by a drop
ture and voltage in power supply
conditions voltage
VTR cb VTR
close | Provides power to
(push) [ the VTR
open | Removes power from
(pul1) [ the VIR
sw POWER switch
ON [Applies power to
the VTR
OFF |Removes power from
the VIR
screw | COLOR LOCK con- |Adjusts the recorder Normally a ground

trol screw

housing NTSC color

electronics to
match recorder
electronics

function to ad-
just out vari-
ations that
exist from VTR
to VIR
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
position
SW AUDIO MODE PTT requires
switch activation of
the rocker arm-
switch on the
HIU to record
audio
HOT MIKE [ Configures VTR comm
interface for a
hot mike mode
PTT | Configures VTR comm
interface for a
PUSH-TO-TALK mode
pb MARK TAPE push- | Inserts a 1-kHz The tone aids in

ind

pb

pb

button

TAPE POSITION
indicator

RESET
pushbutton

EJECT push-
button

event marker tone
in with the re-
corded video

Displays the number
of revolutions to
provide an indi-
cation of tape
position

Zero's TAPE POSITION
indicator

Ejects tape cassette
from recorder if
the tape is un-

returning to
specific video
data after re-
cording

A decal on the
face of the
recorder indi-
cates TAPE PO-
SITION vs. TIME
REM - MIN; 620
revolutions
equals 30 min

The tape is
threaded when
the recorder is
in PLAY, RCD,
RWND, or STBY.

The STOP pb must

206

threaded be depressed to
unthread the
tape and eject
it properly
3 . 8"32

TN

N



TABLE 3.8-1.- Continued
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Location

Type
position

Nomenclature/

Function

Remarks

pb F FWD push-
button

pb PLAY push-
button

pb STOP push-
button

pb RWND push-
button

pb RCD pushbutton

pb AUDIO DUB
pushbutton

Moves the tape
tin the forward
direction at 10
times the normal
play speed

Threads the tape on
the tape head and
starts the tape
moving for the
record and play-
back modes

Stops tape motion,
unthreads tape
from tape head,
and releases any
depressed push-
button

Starts tape moving
in the reverse
direction at 10
times the normal
play speed

Enables recording of
video and audio on
the tape cassette

Enables voice
annotation and
event mark to be
recorded without
affecting video
while in the
playback mode

The tape takes 3
min from BOT to
EOT

The RCD pushbut-
ton must also be
depressed when
recording video

The tape takes 3
min from EOT to
BOT. The re-
corder performs
an automatic
STOP when this
rewind is
complete

The PLAY pushbut-
ton must also be
depressed in
order to record

Previous recorded
audio (but not
video) will be
recorded over or
erased when the
pushbutton is
depressed
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TABLE 3.8-1.- Continued
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Location

Type

Nomenclature/
position

Function

Remarks

pb

1t

1t

STBY pushbutton

NO VIDEO
light
on
(yellow)
of f
EOT 1ight
on
(yellow)
of f

Stops the tape

without unthread-

ing it and re-
leases the ten-
sion around the
head. In the

playback mode, the

frame is frozen

Indicates no video
input is present
at the VTR when
the recorder is
powered

Indicates video
input is present

Indicates the cas-
sette is at the

end of usable tape

Indicates the
cassette has not
reached the EOT

The PLAY push-
button must be
depressed first
and held down
while the AUDIO
DUB pushbutton
is depressed

Depressing the
pushbutton en-
ables the
standby mode
(IPAUSE|)* and a
subsequent
depression
disables it
(IRUN|)*

The EOT 1ight
also indicates
the recorder has
performed an
automatic STOP
function.

*Box indicates
panel decal next
to this position
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
position
SW VIDEO MODE FUTURE conside-
switch rations are to
use a NTSC cam-
NTSC COLOR [Modes the recorder era, but pres-
to be compatible ently only B&W
with NTSC color and FSC camers
signals for the are available
record and play-
back modes
B&W/FSC |Modes the recorder
to be compatible
with B&W and FSC
signals
ind |HOURS AND Indicates total VTR |Not used for
TENTHS record and play- flight. The
indicator back time (head maximum readout
wheel motion) is 999.9 hr
SW VIDEO SELECT The sw is located

switch

J2

J3

Routes the VTR
video output to
the J2 connector
on the back of the
VTR assembly,
which interfaces
the Payload 1 (PL
1) into the VCU

Routes the output
to the J3 connec-
tor on the face of
the VTR assembly

on the back of
the assembly and
set preflight to
J2 by ground.
The J3 position
was originally
intended for
downlinking VTR
recorded vido
through the pan-
el 019 FLT DECK
input using a
TVC cable
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Location

Type

Nomenclature/
position

Function

Remarks

Panels
019
and
MO58F

Panel A7

SW

SW

TV PWR switch
ON

OFF

COMMAND

TV POWER
CONTROL
switch

CMD

Applies power to
the cabin cameras
and disables
ground control of
the power function
only

Opens the power
circuit to the
cabin cameras
preventing either
crew or ground
control of the
function

Enables ground con-
trol of power to
the cabin cameras

Enables the ground
to control power
to the VCU and
disables the POWER
CONTR UNIT sw.
Allows the crew or
ground to control
input/output
selection and any
camera
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
position
o PANEL {Enables the POWER This position is
CONTR UNIT sw, used for initial
allowing the crew TV system acti-
to control power vation to elimi-
to the VCU. Dis- nate a ground
ables all ground coverage con-
control; there- straint when
fore, only the powering the
crew can control system
the system
SW TV POWER CONTR For sw to func-
UNIT switch tion, TV POWER
CONTROL sw must
MNA | Applies MN BUS A be in PANEL
power to the VCU position
OFF | Removes power from The VCU may still
YR the VCU. be powered if
' the CONTROL sw
MNB | Applies MN BUS B is in CMD and
power to the VCU the ground has
commanded it on
SW TV SYNC switch
NORMAL | Configures the
system so that
oscillator A is
operational when
MNA is the VCU
power source;
oscillator B is
operational when
MNB is the source
REVERSE | Configures the sys-
Y tem so that oscil-
f lator A is opera-
tional when MNB is
the power source;
oscillator B is
operational when
MNA is the source
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
position
Sw TV DOWNLINK

tb

SwW

Sw

Y

SwW

switch

ENABLE

INHIBIT

CAMERA POWER
talkback (5)

ON
(b1k on wht)

OFF
(wht on blk)

TV CAMERA POWER
A switch
ON

OFF
TV CAMERA POWER

B switch

TV CAMERA POWER
C switch

TV CAMERA POWER
D switch

Allows video and
audio to be output
from the VCU to
the downlink
system

Disables the output
to the downlink
system

Indicates the re-
spective camera hs
been issued a
POWER ON command

Indicates the re-
spective camera is
powered down

Applies power to the
A camera assembly

Removes power from
the assembly

Same as A pwr sw ex-
cept the B camera

Same as A pwr sw ex-
cept the C camera

Same as A pwr sw
except the D cam-
era

There are five

such indicators
on the panel:
one above each
respective power
ON/OFF sw for
each of the cam-
era locations
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Location | Type | Nomenclature/ Function Remarks
position
SW CAMERA POWER Same as A pwr sw ex-
RMS PORT cept the PORT RMS
switch camera
SW
RMS CAMERA PORT
switch
WRIST | Configures the RMS
video switcher so
that the wrist
camera provides
the video input
when the RMS PORT
input has been
selected for
output
ELBOW | Configures the sys-
tem for the elbow-
camera
SW RMS CAMERA STBD |Same as the PORT sw
switch except the STBD
RMS
pbi |VIDEO OUTPUT

pushbutton
indicator

DOWNLINK

Initiates or re-
activates an in-
put/output con-
figuration selec-
tion specifying
the S-band FM or
Ku-band downlink
system as the out-
put to which the
assigned input is
routed
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TABLE 3.8-1.- Continued
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Location

Type

Nomenclature/
position

Function

Remarks

MON 1

PAYLOAD/
VTR RCD

MON 2

MUX 1 R

MUX 1 L

MUX 2 R

Same as DOWNLINK ex-
cept specifies MON
1 (top monitor) as
the output

Same as DOWNLINK
except specifies a
payload or video
record as the
output

Same as DOWNLINK
except specifies
MON 2 (bottom
monitor) as the
output

Same as DOWNLINK
except specifies
multiplexer 1 as
the output. This
will compose the
right half of a
split screen image

Same as DOWNLINK
except specifies
multiplexer 1 as
the output. This
will compose the
left half of a
split screen image

Same as DOWNLINK
except specifies
multiplexer 2 as
the output. This
will compose the
right half of a
split screen image

MUX 1 as an input
can be assigned
to any of the
four outputs
terminals
(DNLK, MON 1,
MON 2, OR
PAYLOAD/VTR
RCD)

The split screen
image is com-
posed of the
center portion
of the field of
view of each
camera
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TABLE 3.8-1.- Continued
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Location | Type | Nomenclature/ Function Remarks
position
MUX 2 L |Same as DOWNLINK
except specifies
muitipiexer 2 as
the output. This
will compose the
right half of a
split screen image
pbi |VIDEO INPUT

pushbutton
indicator
A
B
C
D
RMS

Assigns the A camera
to the illuminated
OUTPUT pbi termi-
nal and interfaces
the camera with
the panel A7
CAMERA COMMAND
switches

Same as A pbi except
the B camera

Same as A pbi except
the C camera

Same as A pbi except
the D camera

Same as A pbi except
the RMS PORT cam-
era specified by
the RMS CAMERA
PORT switch
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TABLE 3.8-1.- Continued
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Location

Type

Nomenclature/
position

Function

Remarks

MIDDECK

FLT DECK

PL 1

PL 2

VTR PLAY

TEST

MUX 2

MUX 1

Same as A pbi excapt
the MID DECK (con-
nected to panel
MO58F) camera

Same as A pbi except
the FLT DECK (con-
nected to panel
019) camera

Same as A pbi except
the PL 1 camera

Same as A pbi except
the PL 2 camera

Same as A pbi except
assigns VTR PLAY
to indicated out-
put

Assigns the test
pattern to the
illuminated OUTPUT
pbi terminal

Assigns the MUX 2
split screen image
as an input video
source to the
illuminated OUTPUT
pbi terminal

Assigns the MUX 1
split screen image
as an input video
source to the
illuminated OUTPUT
pbi terminal

VTR PLAY is for
both playback of
recorded video
and recording of
video
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Location | Type | Nomenclature/ Function Remarks
position :
SwW CAMERA COMMAND

Sw

Sw

PAN switch
RIGHT

LEFT

CAMERA COMMAND
TILT switch

up

DOWN

CAMERA COMMAND
IRIS switch

OPEN
CLOSE

Activates the PTU
azimuth drive
assembly to rotate
the camera to the
right (clockwise)

Activates the azi-
muth drive as-
sembly rotate the
camera to the left
(counter- clock-
wise)

Activates the ele-
vation drive as-
sembly to rotate
the camera up

Activates the eleva-
tion drive assem-
bly to rotate the
camera down

Duplicates same
function as lens
IRIS sw

The panel A7 iris,

zoom, and focus
switches inter-
face with the
VCU which issues
the commands to
the camera as-
sociated with
the illuminated
input pbi
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Location

Type

Nomenclature/
position

Function

Remarks

SW

SW

Sw

pbi

CAMERA COMMAND
ZO0OM switch

IN
ouT

CAMERA COMMAND
FOCUS switch

FAR
NEAR
CAMERA COMMAND
PAN/TILT
switch

RESET

HIGH RATE

LOW RATE

CAMERA COMMAND
GAMMA BLACK
STRCH
pushbutton
indicator

Duplicates same
function as lens
ZO0OM sw

Duplicates same
function as lens
FOCUS sw

Changes the PTU
azimuth and eleva-
tion axis zero
reference point to
the present camera
position

Sets the PTU azimuth
and elevation
drive assemblies
to drive at a rate
of 12 deg/sec

Sets the PTU azimuth
and elevation
drive assemblies
to drive at a rate
of 1.2 deg/sec

Duplicates same
function as camera
GAMMA BLACK STRCH
pushbutton

Electronic com-
pensation for
reduced light.
With modified
manual iris
there's no elec-
tronic compen-
sation for re-
duced light,
hence it is a
"true" manual

The azimuth and
elevation angles
may be displayed
on MON 1 or 2.
Both readouts
change to all
zeros when the
reset is per-
formed, but the
camera position
does not change
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TABLE 3.8-1.- Concluded
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Location | Type | Nomenclature/ Function Remarks
position
pbi |CAMERA COMMAND |Duplicates same

pbi

pbi

pbi

pbi

GAMMA NORM
pushbutton
indicator

CAMERA COMMAND
GAMMA WHITE
STRCH push-
button indi-
cator

CAMERA COMMAND
ALC AVG push-
button indi-
cator

CAMERA COMMAND
ALC NORM
pushbutton
indicator

CAMERA COMMAND

function as camera
GAMMA NORM push-
button

Duplicates same
function as camera
GAMMA WHITE STRCH
pushbutton

Duplicates same
function as camera
ALC AVG pushbutton

Duplicates same
function as camera
ALC NORM push-
button

Duplicates same

LC PEAK function as camera
pushbutton ALC PEAK push-
indicator button

3.8-45
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3.9 PHOTOGRAPHY

3.9.1 Introduction to 16 mm Photoqraphic Equipment

This section describes the 16 mm photographic equipment used during on-orbit
operations. On-orbit operations consist of unstowing and assembling the
required camera hardware, setting the camera controls, exposing the proper
film footage, and disassembling and <towing the camera hardware. Details of
these operations are provided in the 16 mm Photo Equipment Workbook.

The 16 mm camera system consists of the following components:

Camera body

Film magazine

Lenses (5.9 mm, 10 to 100 mm zoom)
Daylight color correction filters
Camera battery

Camera handgrip

See figure 3.9-1.

3.9.1.1 Stowage and Use Locations

For launch and entry, the 16 mm camera system and associated equipment are
stowed in the middeck 16 mm camera bag locker. Additional film magazines
and batteries are stowed in other middeck lockers as center of gravity and
stowage constraints permit.

The 16 mm camera can be used as a handheld system or as a stationary system
mounted to the vehicle. The multiuse arm, mount, and baseplate adapter are
used to anchor the camera to the vehicle.

3.9.1.2 Systems Functional Description

The 16 mm camera is a battery powered, rotating-mirror, through-the-lens
viewing, parallax free, professional motion picture camera. The modular
design of this system allows the camera to be configured as needs dictate.
In addition to basic camera attachments such as lenses, batteries, film
magazines, and the handgrip, the special attachments such as the data module
and the tachometer can be easily attached when necessary.

The camera has a through-the-lens automatic exposure system available when
using the 10 to 100 mm zoom lens. A manual match-needle exposure system is
available when using the manual 5.9 mm lens or when the 10 to 100 mm lens is
operated in the nonautomatic mode.

The following is a description of the 16 mm camera system components and

their functions. In addition to the following discussion, D&C information
can be found in table 3.9-1.
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The camera body is the major component of the camera system. The working
camera is built upon this component. The lens, battery, and film magazine
can be attached to the body quickly and easily (fig. 3.9-2).

The camera body is made of the following components.

The centrally mounted viewfinder system provides through-the-lens viewing.
This adjustable finder can be rotated in three axes for unrestricted viewing
from the right or the left side of the camera. The finder image always
remains upright and correct left to right. The viewfinder image can be
focused for correction from +4 to -4 diopters. The finder has a 10X
magnification.

The activation system allows the operation of the metering system and the
film transport system. These functions are initiated by either the camera
operate lever or the camera operate lever in conjunction with the handgrip
trigger. An in-flight maintenance procedure exists for off-nominal camera
activation due to a failure of the camera operate lever.

The through-the-lens metering system allows automatic exposure or manual
exposure depending upon lens choice. The 10 to 100 mm zoom lens can be
operated in an automatic or a manual mode. With this lens in the automatic
mode the camera meter will select the appropriate aperture for proper expo-
sure. With the 10 to 100 mm lens in the manual mode the operator can adjust
the exposure using the match-needle exposure system. This is usually accom-
plished by viewing through the viewfinder and adjusting the lens aperture
ring until the metering needle is centered on the exposure scale. The

5.9 mm wide-angle lens does not have an automatic mode. The 5.9 mm lens
aperture must be manually adjusted while viewing through the viewfinder.

The film transport system is controlled by a 12-V Hall-effect dc brushless
motor which is permanently built into the body. At 24 frames per second the
motor rotation is 1440 rpm. The optional tachometer or data module can vary
the frame rate from 5 to 75 frames per second or can operate in the single
frame mode. The standard 400-foot film loads give a total operating time of
11-1/2 minutes at 24 frames per second.

A rotating mirror-shutter is run by the same motor that runs the film trans-
port system. The standard shutter speed is 1/48 of a second with 24 frames
per second. The exposure time can be varied by changing the frame rate with
the tachometer or the data module. The exposure time can also be changed by
a preflight changeout of the mirror-shutter. The standard mirror-shutter
has a 180° open sector. The optional mirror-shutter has a 45° open sector
for use when a frame rate of 6 frames per second is required and the 1/48 of
a second shutter speed must be maintained.

Plug-in fuses are incorporated in the body to prevent damage to the elec-
tronics. The fuses are housed under a clear plastic cover that can be
removed and replaced with a coin. Spare fuses are stored within the plastic
cover, If fuse replacement is necessary, the ends of the spare fuse must be
bent at right angles so that the replacement will fit properly. A 10-amp
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Figure 3.9-2.- 16 mm camera body.
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fuse is used to protect the main power circuit. The 0.75-amp fuse protects
the camera motor.

The film magazine houses a standard daylight load of 400 ft of 16 mm perfor-
ated motion picture film (fig. 3.9-3). In this context, daylight load
refers to a film load that can be handled in daylight without fear of
excessive light contamination. This is accomplished by winding the film on
reels with solid metal sides that prevent 1light from exposing the film.
Using daylight loads greatly reduces bulk and weight and, as a result, more
film can be flown.

The right side of the magazine is the supply side. The left side of the
magazine is the take-up side. Two latches are provided for securing the
sides of the magazine. A red latch release pushbutton positioned next to
each latch must be depressed in order to turn the latch to open the side.

An additive magazine footage counter counts from O to 360. One complete
revolution of the counter dial (from O to 0) represents 400 ft. This
counter must be manually reset after film changeout by turning the knurled
magazine counter reset knob to the 0 position.

The magazine is attached to the camera body by engaging the hinge pin in the
snap catch and pushing the magazine downward until a click is heard. The
magazine safety lock is then locked to prevent accidental magazine detach-
ment. To remove the magazine from the camera body, the magazine safety lock
is pulled back and the release lever is pushed down while the magazine is
lifted away.

A protective cover is placed over the end of each spare magazine. The hard
plastic cover can be removed by pushing up on the cover and then 1ifting the
cover away from the magazine.

The 16 mm camera system is equipped with a 10 to 100 mm T/2 (f/1.8) zoom and
a59mmf/1.8 w1de angle lens (fig. 3.9-4).

The 10 to 100 mm zoom lens and the 5.9 mm lens attach to the camera body via
bayonet mounts. Caution must be used when installing or removing the 10 to
100 mm zoom lens. The 10 to 100 mm zoom lens must be set at T/2 for instal-
lation or removal. If the lens is not set to T/2, a metal portion of the
lens can make contact with a plastic part in the camera body and cause
damage. The 5.9 mm lens does not have a potential interface problem and can
be mounted and removed in any f setting.

The 10 to 100 mm zoom lens is capable of macrophotography. For macrophotog-
raphy the lens must be focused at infinity and the zoom ring rotated to the
10 mm focal length. The green macro focus locking pb must then be depressed
and the zoom ring simultaneously rotated into the macro range. Focusing is
now accomplished by adjusting the zoom ring within the macro range or by
changing the camera-to-subject distance. The closest focusing distance is
approximately 1 in. from the front lens element.
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Figure 3.9-4.- 16 mm lenses.
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Daylight color correction filters are necessary when using tungsten film
with daylight illumination to ensure correct exposure and color rendition.

Both of the 16 mm lenses have a color correction filter to be used when the
scene is illuminated by daylight. The filter supplied for the 5.9 mm lens
is a number 85 color correction filter. The filter supplied for the 10 to
100 mm lens is a number 85 ND 3 filter having both color correction and
neutral density qualities. One f-stop of neutral density is necessary in
the 10 to 100 mm lens to allow the lens to close down to an equivalent of
f/22 when the lens is set on f/16. On-orbit exterior photography such as
payload bay scenes illuminated by direct sunlight may need the capability
offered by using f/22. The 5.9 mm lens has an f/22 setting and does not
require the neutral density addition.

The 16 mm camera system is powered by a rechargeable 12-V 1.2 amp-hour Ni-
Cad battery (fig. 3.9-5). The battery is used to operate all camera
electrical functions. The battery attaches to the battery adapter located
on the rear of the camera body. The battery swings forward and secures to
the film magazine with a magnetic catch. Each battery supplies electrical
power for two film magazines prior to recommended battery changeout.
Recharging the batteries is not done on orbit.

The handgrip is mounted on the right side of the camera body and is fastened
to the rosette (fig. 3.9-6). The grip can be moved vertically, parallel to
the camera for ease of operation. After setting the camera operate lever to
the standby position, the handgrip trigger can activate the camera. The
handgrip trigger is a three-position switch: off and two operating modes.
Depressing the trigger half-way puts the camera in the momentary run mode.
Upon releasing the trigger the camera will stop running. The second mode of
operation is the continuous run mode. Upon depressing the trigger com-
pletely, the camera is locked in the run mode. Fully depressing the trigger
completely, the camera is locked in the run mode. Fully depressing the
trigger a second time and releasing it will cause the camera to stop running
and remove the camera from the continuous run mode.

The handgrip is electrically connected to the camera with a four-pole plug.

3.9-8
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TABLE 3.9-1.- 16 mm CAMERA SYSTEM DISPLAYS AND CONTROL FUNCTIONS

Location | Nomenclature Function Remarks
Camera Viewfinder Provides through-the-lens |Upright image correct
body viewing - left to right
Eyepiece Prevents stray light from | Inadvertent closure
shutter entering eyepiece and prevents viewing
lever effecting exposure
Diopter Allows adjustment of +4 Diopter adjustment
adjustment to -4 diopters provided by rotating
ring for clear focus
on ground glass
Diopter Locks diopter correction
adjustment ring
lock
Ground glass |Displays crop marks for
display framing, exposure
information, and
multifunction LED
Crop marks
r A
Normal image area
(. |

[

Exposure

information

-0

+0

Image area for TV dupes

Marks needle location for
two stops underexposure

Marks needle location for
one stop underexposure

Marks needle location for
proper exposure

Marks needle location for
one stop overexposure

Marks needle location for
two stops over exposure

In auto operation
needle will be
centered for proper
exposure. In manual
operation, the
operator must adjust
aperture to center
needle for proper
exposure
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Location | Nomenclature Function Remarks
Camera Multifunction | Indicates low battery During camera startup
body LED power and run status and shutdown Tlight

Lens release
pb (2)

Front
connector
plate

ASA (IS0)
dial

Battery
test
button

Camera
operate
lever

0
Standby

Start

Memory
slide

Allows Tens removal

Allows bypass of the
camera operate lever
for mechanical
activation

Allows setting of proper
ASA for metering system

Allows momentary test of
battery power

Sets camera operation to
off, standby, and run

Camera in OFF position

Activates camera exposure
system and allows
filming with the
handgrip trigger

Allows full camera
operations

Locks lens aperture for
subsequent exposures

will illuminate to
indicate insuffi-
cient frame rate.
Light will also
illuminate to
indicate Tow battery
power

Three position switch;
off, standby and run

Range from ASA (IS0)
16 to 1000

CAUTION

Battery depletion
will occur if lever
is left in stand-by

Handgrip trigger not
necessary

Meter needle continues
to operate
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Location

Nomenclature

Function

Remarks

Memory lock
lever

Fuses

10 amp

0.75 amp

Run 1ights
(green)

Battery test
light
(green)

Pilot tone
connector

Accessory
connector

Battery
connector

Battery
adapter

Handgrip
connector

Snap catch

Prevents accidental
memory dump by
preventing camera
operate lever from
returning to off
position

Prevent damage to the
camera electrical
system

Protects main power
circuit

Protects motor circuit

Indicates nominal camera
operation

Indicates battery has
sufficient power to
operate camera

Not used for flight

Electrical interface for
attachments such as
tachometer and IFM pin
kit

Allows attachment of
battery adapter and IFM
pin kit

Electrical interface for
battery

Electrical interface for
handgrip trigger

Mechanical interface for
magazine hinge pin

Spare fuses located in
clear plastic cover

Green lights flash
when camera is
operating

[Tluminates when test
button is depressed

Installed preflight
and not normally
removed
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TABLE 3.9-1.- Continued

JSC-12770

Location | Nomenclature Function Remarks
Film Supply side Allows access to film CCW rotation opens
maga- latch supply reel and secures door. CW rotation
zine supply side door locks door

Supply side
latch
release

Film guides

(4)

Take-up side
latch

Take-up side
latch
release

Magazine
footage
counter

Magazine
counter
reset

Manual film
advance

Magazine
safety
lock

Magazine
release
lever

Magazine
hinge pin

Allows CCW rotation of
supply side latch

Maintain precise film
position on pressure
plate

Allows access to film
take-up reel and se-
cures take-up side door

Allows CCW rotation of
take-up side latch

Indicates quantity of
exposed film

Allows counter to be
reset

Allows manual film
advancement

Prevents magazine
detachment

Allows detachment of
magazine

Ensures proper alignment
between magazine and
body

Red pb must be pushed
in and held in order
to turn supply side
latch

Film edges must be
placed under hooks
during film
changeout

CCW rotation opens
door. CW rotation
locks door

Red pb must be pushed
in and held in order
to turn take-up side
latch

Counts in feet from O
to 360

Used during film
loading only

Forward position
locks; aft position
unlocks

Downward motion on
lever allows
magazine to be
1ifted away from
camera body

Magazine hinges on
this pin during
installation and
removal
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TABLE 3.9-1.- Continued

JSC-12770

Location | Nomenclature Function Remarks
White loop Ensures correct length of
length film for magazine
mark loading
Lenses
5.9 mm Aperture Allows operator to set Continuously variable
ring lens aperture from f/1.8 to f/22
1.8, 4,
5.6, 8,
11, 16,
22
10 to Aperture Allows operator to set Continuously variable
100 mm ring lens aperture in manual from f/2 to f/16
zoom 2, 2.8, 4, or automatic
5.6, 8,
11, 16, A
Aperture Enables placement of
ring lock aperture ring in the
automatic setting
Aperture No function for flight
ring
coupler
Zoom ring Allows selectable focal Variable from 10 to
macro, 10, length 100 mm
16, 25,
32, 50,
75, 100
Macro focus Enables zoom ring to be
locking placed in or released
pushbutton from the macro range
Focus ring 5 |Allows operator to adjust
ft to in- focus
finity
Zoom lever Provides operator with Optional attachment

handle to aid smooth
zoom technique

3.9-13
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TABLE 3.9-1.- Concluded

JSC-12770

Location | Nomenclature Function Remarks
Battery Battery Attach to camera body to
connector supply 12-V dc
Magnetic Secures battery to film
catch magazine
Handgrip |Handgrip Allows attachment of
thumbscrew handgrip to camera body
Handgrip Provides electrical Safety bail should be
plug interface between latched to prevent
handgrip and camera loss of trigger
body function
Handgrip Allows remote camera Three position switch
trigger operation operated with camera

operate lever in
standby position.
0ff; depressed half-
way provides
momentary run mode;
full depression
provides continuous
run mode
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Figure 3.9-5.- Ni-Cad battery.
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Figure 3.9-6.- Handgrip.
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3.9.1.3 Systems Performance, Limitations, and Constraints

16
°
°

mm camera body
Type: Single lens reflex
Format: Standard 11 mm; image area approx. 7 mm x 10 mm

Transport system: Motor driven at normal frame rate of 24 frames per
second but variable with the optional tachometer or the data module

Electrical requirement: 12-V dc, approx. 1 amp. Fuses required are
one 10 amp and one 0.75 amp

Viewfinder: Through-the-lens type; eyepiece allows +4 to -4 diopters
of correction

Exposure system: Meter is centered-weighted with 60 percent of the
exposure information measured from 30 percent of the metered area.

Film ISO (ASA) range: 16 to 1000

Shutter: 180° one piece mirror-shutter

Film magazine

e Type: 400-foot coaxial quick-change

e Footage counter: Additive type from 0 to 360. One revolution from O to
0 represents 400 ft

5.9 mm lens

e Type: Fixed focal length

e Aperture range:‘ f/1.8 through f/22

e Focus range: Approximately 5 in. to infinity at f/22 measured from
the film plane

e Field of view: 82° horizontal, 64° vertical, 104° diagonal

10 to 100 mm lens

e Type: Variable focal length (zoom)

e Aperture range: T 2 to T 16

e Focus range: Approximately eight inches to infinity measured from the

film plane

236
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e Field of view: 53 to 6° horizontal, 40 to 4.5° vertical, 64 to 7°
diagonal

Daylight color correction filters

e 5.9 mm lens filter: Number 85 used to color correct daylight for
tungsten film. Filter factor equals 2/3 of a stop.

e 10 to 100 mm lens filter: Number 85 ND 3 used to add neutral density in
conjunction with color correction. Filter factor equals 1 2/3 stops.

Battery 12 volt, 1.2 amp-hour rechargeable NiCad. Recharged on ground only.
Handgrip

e Trigger: Equipped with three position switch: off, momentary run, and
continuous run

e Power connection: One four-pole plug

3.9.2 Introduction to 35 mm Photographic Equipment

This section describes the 35 mm photographic equipment used onboard the
Orbiter. On-orbit operations consist of unstowing and assembling the
required camera hardware, setting the camera controls, taking the required
exposures, and disassembling and stowing the camera hardware. Details of
these operations are provided in the Photo Equipment Workbook 2102.

The 35 mm camera system consists of the following components:

e C(Camera body

e Lenses (35 mm, 28 mm, 35 to 70 mm zoom,)
e Flash

e Film cartridge

Accessories

e Lenses (16 mm, 180 mm, 500 mm, others available on request)
e Intervalometer
e (Cable release

3.9.2.1 Stowage and Use Locations
For launch and entry, two 35 mm cameras and associated equipment are stowed
in the flight deck (A16) camera bag and the middeck 35 mm camera bag.

Figure 3.9-7 shows representative contents of the 35 mm bag.

Additional 35 mm equipment may be stowed in the middeck camera accessory bag
or other middeck lockers.

3.9-18
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S587-32769

Figure 3.9-7.- Representative contents of the 35 mm camera bag.
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The 35 mm camera may be handheld or mounted to the vehicle with a multiuse
arm, mount, clamp, and baseplate adapter. The 35 mm camera can also be
activated by an integral self-timer, cable release, or intervalometer.

3.9.2.2 Systems Functional Description

The camera is a modified preproduction version of the Nikon F-3. The sig-
nificant modifications include a nondetachable NASA-unique motor drive,
removal of the camera shutter release on/off switch, deletion of the expo-
sure memory and double exposure functions, and removal of the Teatherette.
Figure 3.9-8 shows the front and back of the 35 mm camera.

The 35 mm camera is a battery-powered, motor-driven, through-the-lens
metering, single lens reflex camera with an integral data back. The camera
body, motor drive and data back make up the 35 mm camera. Interchangeable
lenses and an attachable flash complete the standard 35 mm system.

The following is a description of the 35 mm camera system components and
their functions. In addition to the following discussion, D&C information
can be found in table 3.9-2.

The 35 mm camera has an automatic mode (with or without flash) and a manual
mode. The automatic mode is aperture priority. For photos without flash,
the photographer chooses the aperture and the camera selects the shutter
speed from the full range available (8 sec through 1/2000 sec). With the
flash activated, the photographer chooses the aperture and the camera sets
the shutter speed at approximately 1/80 sec. The automatic mode is selected
by placing the shutter speed dial to the "A" position.

The manual mode is selected by placing the shutter speed dial in any posi-
tion other than "A". The manual mode is not normally used.

Both the automatic and manual modes require battery power. The camera has a
limited backup mechanical capability. Activation of the mechanical release

lever trips the shutter at approximately 1/60 of a second (except in the "T"
position on the shutter speed scale).

The exposure meter is a silicon photo diode (SPD) located below the camera
mirror. The SPD receives 1ight reflected off the secondary mirror (without
flash) or film (with flash). In "A" the exposure system utilizes this
reflected 1ight to adjust the shutter speed for correct exposure of a sub-
ject reflecting 18 percent of the 1ight falling on it. With manual shutter
speeds the exposure system provides indications of over, under, or correct
exposure for the speed selected.

The viewfinder incorporates exposure data, focusing aids, a flash "ready"
light, an exposure meter reference circle, and the image seen by the lens.
Figure 3.9-9 illustrates the items that appear in the display. Exposure
data is read on a liquid crystal display (LCD). In the automatic mode the
LCD displays the shutter speed selected by the camera and an over or under
exposure (+,-) indication if the speed exceeds the camera's capabilities.

3.9-20
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Figure 3.9-8.- Front and back of the 35 mm camera.
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Figure 3.9-9.- Viewfinder images.
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In the manual mode the LCD indicates the speed the photographer has selected
and over, under, or correct exposure. A prism permits viewing the selected
aperture directly off the lens. The viewfinder contains a 1ight for
i1lumination of the LCD and aperture display.

The focusing aids include a fine matte/fresnel surface, a microprism collar,
and a split-image rangefinder. The matte/fresnel surface makes up most of
the viewing screen and is useful for quick general focusing. Through the
microprism the image will appear to shimmer until good focus is achieved.
The split image will yield the best focus for subjects with any linear
features. Vertical or horizontal lines will be separated along the 45°
junction of the prisms. The image is sharply focused when the separated
lines become one.

The flash "ready" light illuminates to indicate the flash is approximately
80 percent charged. The 1light will blink indicating the flash is not
properly attached, or the ISO/ASA dial is set for a film incompatible with
the flash. The light will also blink briefly following complete discharge
of the flash capacitor.

A 12 mm reference circle surrounds the focusing aids indicating the area
from which 80 percent of the exposure data is derived.

Virtually 100 percent of the image that will appear on the film is visible
in the viewfinder.

The motor drive mode selector has three positions: Off, S (single), C
(continuous). In the off position the motor drive is inactive as is the
motor drive shutter release. The camera body shutter release is active and
manual film advance must be used. The "S" position energizes the motor
drive shutter release and causes the film to advance after either shutter
release is pressed. The "C" position allows continuous shooting at a rate
of 3 frames per second only with the motor drive release. The camera body
release will remain in a single frame mode.

The camera utilizes standard 35 mm 36 exposure film cassettes. The cameras
are launched with ISO 64 Ektachrome (slide) film loaded. This film is the
standard 35 mm film, but several rolls of 160 and 400 ISO film are flown. A
special ISO 64 Ektachrome film yielding 65 exposures per roll is flown for
scheduled EVA's. Special purpose film is flown as required. A standard
film cassette and container are illustrated in figure 3.9-10.

The camera and motor drive are powered by eight 1.5-V AA batteries in a
sealed pack. The camera is launched with a battery pack installed. Spare
packs are nominally flown plus additional ones for scheduled EVA's. The
battery is illustrated in figure 3.9-11.

The camera circuitry is protected by a 12-V, 2 amp fuse. Although the fuse
is replaceable, no spares are flown.

3.9-23
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Figure 3.9-10.- Standard film cassette and container.
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Figure 3.9-11.- Camera battery.
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Underneath the camera is a multiuse arm adapter. The adapter slides into
the recess on a multiuse arm. The adapter is also threaded to accept a
1/4-20 standard tripod screw.

The intervalometer connector on the face of the motor drive enables the use
of the optional intervalometer. This device allows pictures to be taken at
selected intervals. :

The 35 mm f/1.4 lens is the standard lens for both in-cabin and EVA photo-
graphy. The slight wide-angle field-of-view and large relative aperture
make it an excellent general use lens.

A 28 mm f/2.0 lens is flown for group shots and wide-angle cabin photos.

The 35 mm to 70 mm f/3.5 zoom lens is an excellent lens permitting the crew
to change picture composition without changing positions. The macro feature
allows recording images up to 1/4 lifesize.

Many other 35 mm format lenses may be flown such as: 16 mm, 50 mm, 55 mm,
135 mm, 180 mm, 500 mm. The three standard 35 mm lenses are illustrated in
figure 3.9-12.

The 35 mm flash is a modified Nikon SB-17 unit with automatic through-the-
lens (TTL), off-the-film-plane (OTF) metering. The flash has been altered
to remove the exposure sensor and all non-TTL-OTF functions. The flash is
powered by four 1.5-V AA batteries. Loaded spare battery holders are flown ; .
in protective containers. A flash diffuser is mounted on each flash to
widen the area of coverage and soften the output. The flash has the
capability to pivot the light tube for bounce flash. The flash head rotates
through 180° so that the flash can be oriented horizontally above the lens
or to the photographer's left. An accessory shoe straddling the camera
rewind knob accepts the flash. Figure 3.9-13 shows the flash and spare
battery holder.

Activation of the flash on/off switch automatically sets the camera shutter
speed at 1/80 of a second (in "A" or manual 1/125 to 1/2000).

The flash "ready" 1ight duplicates the functions of the light in the view-
finder. The 1ight is also a flash test button.

The f]ash can be operated in a manual mode only in conjunction with the
camera mechanical shutter.
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Figure 3.9-12.- Standard 35 mm lenses.
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Figure 3.9-13.- Flash and battery holder.
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TABLE 3.9-2.- 35 mm CAMERA SYSTEM DISPLAYS AND CONTROLS

Location | Nomenclature Function Remarks
Camera
body
Top Frame Indicates amount of Resets to -2 each time
counter exposed film from -2 to camera back is
..0...5 72 opened
...10 -
thru 70..
Film advance {Manually advances film Not usually needed if
lever with one 140° rotation motor drive mode
or a series of shorter switch is in "S" or
strokes e
Shutter Electromechanical pb that [Always ON when
release pb activates the exposure battery power is
meter with partial available; threaded
depression and fires to accept cable
the shutter when fully release
depressed
Shutter Selects camera automatic |"A" is nominal mode;
Speed exposure system dial locks in "A"
Dial (aperture priority) or and "x"
manual shutter speeds
A", 2000,
1000, 500,
250, 125,
60, 30,
15, 8, 4,
2, 1, 2,
4, 8, B,
T, X
Shutter Locks shutter speed dial |Pb must be depressed
speed in "A" and "X" to exit "A" or “X"
dial lock
Self-timer Enables 10 second self- Timer is activated by
lever timer function depression of either
shutter release;
timer must be
deselected when not
required
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Location | Nomenclature Function Remarks
Camera Viewf inder Permits viewing the field | Interchangeable with
body of view of the camera EVA viewfinder
lens, exposure meter
Top data, and flash "Ready"
1ight
Flash ready [1Tuminates to indicate
light 80% charge in flash
capacitor; flashes to
indicate improper flash
mounting, unuseable ISO
or capacitor dump
(following flash
firing)
[1luminator [Tluminates exposure Only functional when
pb meter LCD and f/stop exposure meter is
activated
Eyepiece Prevents 1ight from Bright 1ight in the
shutter entering viewfinder viewfinder can
lever affect the exposure
meter data
In view- |Exposure Displays camera selected |Absence of + or - in
finder meter LCD or manual shutter "A" indicates
speeds and over (+), correct exposure for
2000, under (-), or correct normal scenes
1000, 500, exposure (- +)
250, 125,
80, 60,
30, 15, 8,
4, 2, 1,
2, 4, 8,
+, -y M
Viewf inder Unlocks viewfinder for
releases EVA conversion
(2)

Rewind knob

Houses rewind crank,
rotates CCW to indicate
film transport; 1ifts
to unlock camera back

Camera back safety
lock must be
released to 1ift
knob

249

3.9-30

TN



TABLE 3.9-2.- Continued

JSC-12770

Location | Nomenclature Function Remarks
Camera Rewind crank [Manually rewinds film Crank unfolds from
body ‘ rewind knob
Top Rewind index |Indicates direction
arrow rewind crank is turned
to rewind film
Back lever Prevents inadvertent Lever is pushed toward
lock 1ifting of rewind knob viewfinder
IS0 dial Programs camera exposure [Dial housing is Tlifted
meter for the film in slightly for
12..25..64 use rotation
.. 100..
160..320
..500..
1000..2000
..4000..
6400
Exposure Biases exposure meter for [Setting for 64 ISO
compensa- under or overexposure film is -2/3
tion dial
+2..+1..0
eo-1..-2
Exposure Locks dial at desired Depress pb to unlock
compensa- setting
tion dial
lock
Motor
drive
Side Battery Checks condition of motor
check pb drive/camera battery
pack
Battery Indicate motor drive/- Battery check:
check camera battery pack Red and green 1light
lights (2) condition or motor = nominal;

drive cycle

Red only = Tow

250
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incomplete cycle of
motor drive, i.e.,
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TABLE 3.9-2.- Continued
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Location | Nomenclature Function Remarks
Camera Data back Optional imprinting of Models 302 and 303
body selected data print data in Tower
right of picture;
Back Model 304 prints
between frames
Data back Displays data to be
LCD printed if "Print"
function is selected
ASA/ISO pb Selects data imprint H is nominal for
H, M, L intensity based on film flight films
ISO
Adjust pb Changes data within an Enabled only after
LCD display actuation of No.
reset/select pb
No reset/ Enables adjust pb, Actuation of pb stops
select selects data within a clock until full
display to be changed display is selected
and resets data back to
normal function
Mode pb Selects date, time or
frame number
Print pb ON/OFF for "print" “Print" LCD flashes
function when ON, data is
printed at shutter
actuation
Alarm pb ON/OFF for alarm and Must be held depressed
enables alarm time to adjust alarm
changes time; functional
on 303 model only
Motor
drive
Back Rewind slide [Enables film rewinding Slide locks to left

Rewind reset
pb

Resets rewind slide to
nominal position

and disables both
shutter releases
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Location

Nomenclature

Function

Remarks

Motor
drive

Back

Side

Top

oo Camera
‘ body

Front

Motor drive
frame
counter
72.70.
68.+0

Motor drive
counter
reset

Battery
release

Mode select
SW

Motor drive
shutter
release pb

Depth-of -
field
preview pb

Indicates frames
remaining when properly
adjusted

Adjusts motor drive frame
counter to desired
number

Unlocks battery pack

"OFF" - disables motor
drive and motor drive
shutter release

"S" (single) - Enables
motor drive shutter
release and provides
automatic film advance
following each shutter
actuation

"C" (continuous) -
Enables motor drive
shutter release for
continuous operation at
3 frames per second
with shutter speeds of
1/125 second or faster

Electromechanical pb that
activates the exposure
meter with partial
depression and fires
the shutter when fully
depressed

Mechanically closes lens
iris to the user
selected f/stop

Must be adjusted to
correspond to film
length

Nominal mode that
works in conjunction
with both shutter
releases

Camera shutter
release still
operates as if "S"
were selected

Powered only when
motor drive mode SW
-is .in IISII OY‘ "C"
position

Not normally used
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Location | Nomenclature Function Remarks
Camera Mirror Locks the reflex viewing |Not normally used
body lockup mirror in the up
Front lever position
Mechanical Fires shutter at aproxi- |Not normally used;
shutter mately 1/60 second requires no battery
release power
Lens Provides alignment index
mounting for mounting lenses
index
Motor Self-timer Blinks to indicate 10 Blinks rapidly 2
drive LED second self-timer is seconds prior to
Front operating shutter actuation
35 mm Central Aligns with camera index
lens index for lens installation,
indexes distance from
subject to film plane
when lens is focused
and indexes selected
f/stop
Depth-of - Indicates the region of Used in conjunction
field acceptable focus for with focus ring
scale f/5.6 - f/16
Focus ring Focuses image on film and |Detent at 15 ft for
o, 15, 5, viewfinder ground general EVA
3, 2, 1.5, glass; indicates photography
1.25, 1 ft distance from film
plane to focused object
in feet
Aperture Selects various diameter |Automatically wide
ring lens iris openings open to f/1.4 until
shutter is tripped;
f/16, 11, small f/stop scale
8, 5.6, 4, is visible in
2.8, 2, viewf inder
1.4
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TABLE 3.9-2.- Continued

JSC-12770

Location | Nomenclature Function Remarks
28 mm Central Aligns with camera index
lens index for lens installation,
indexes distance from
subject to film plane
when lens is focused
and selected f/stop
Depth-of - Indicates the region of Used in conjunction
field acceptable focus for with focus ring
scale f/5.6 - f/22
Focus ring Focuses image on film and
o, 15, 5, viewfinder ground
3, 2, 1.5, glass; indicates
1.25, 1, distance from film
0.9 ft plane to focused object
in ft
Aperture Selects various diameter |Automatically wide
ring f/22, lens iris openings open to f/2 until
16, 11, 8, shutter is tripped,
5.6, 4, small f/stop scale
2.8, 2 is visible in
viewfinder
35 mm Central Aligns with camera index
70 mm index for lens installation;
zoom indicates selected
lens f/stop
Focus ring Focuses image on film and |Focus region 0.7
viewfinder ground glass meters and closer is
available only in
macro focusing
Feet: 30,
10, 7, 5,
4, 3, 2.5,
2, 1.75,
1.5, 1.3,
1.2
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Location | Nomenclature Function Remarks
35 mm Meters: 5,
70 mm 39 2, 1-59
zoom 1.2, 1,
lens 0.8, 0.7,
0.6, 0.5,
0.4, 0.35
Focus index/ |Indicates distance to
IR indexes subject from film plane
in feet and meters.
35,70 IR indexes align with IR scale is not used
subject distance to
focus infrared image on
film for 35 mm to 70 mm
focal lengths
Macro focus Enables focusing in the Lens must be at 70 mm
locking macro region focal length to
button engage macro button
Zoom ring Selects continuously
variable focal lengths
35, 50, 70
Aperture Selects various diameter |Automatically wide
ring lens iris openings open to f/3.5 until
shutter is tripped;
f/22, 16, small f/stop is
11.8, 5.6, visible in
3.5 viewfinder
16 mm Central Aligns with camera index
lens index for lens installation;
indexes distance from
subject to film plane
when lens is focused
and selected f/stop
Depth-of - Indicates the region of Used in conjunction
field acceptable focus for with focus ring
scale f/5.6- f/22
255 3.9-36
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Location | Nomenclature Function Remarks
16 mm Focus ring Focuses image on film Detent at « for
lens and viewfinder ground general EVA
Feet: 5, 3, glass; indicates photograph
2, 1.5, distance from film
1.25, 1 plane to focused object
in feet and meters
Meters: =
2, 1, 0.7,
0.5, 0.4,
0.3
Flash On/off sw Enables flash operation
and initiates flash
capacitor charging
Ready light/ |Illuminates to indicate Identical to "Ready
test pb 80% charge in flash Light" in viewfinder
capacitor; flashes to except pressing
indicate improper flash flash ready light
mounting, unusuable will fire flash
ISO or capacitor dump
(follwing flash firing)
Locking Secures flash to camera Flash "Ready light"
collar flashes if ring is
not locked
Flash Bounce flash [Unlocks flash tube to Detents at 15°, 30°,

lock

Battery re-
leases (2)

Manual flash
calculator
dial

enable bounce flash
Unlocks battery holder

Enables calculation of
lens aperture for
manual flash

60°, and 90°
rotation

Not used
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3.9.2.3 Systems Performance, Limitations, and Constraints

35 mm camera and motor drive

Power requirement: 8 AA 1.5-V dc batteries

Shutter speeds: (sec) 8, 4, 2, 1, 1/2, 1/4, 1/8, 1/15, 1/30, 1/60,
1/125, 1/250, 1/1000, 1/2000, A (Automatic), 8-1/2000,
B (bulb) user controlled, T (time) user controlled, X (sync) 1/80

The motor drive "C" mode will give 1-3 exposures per second based
on shutter speed. Three frames per second are available with shutter
speeds of 1/125 and faster.

A mechanical shutter speed of 1/60 sec is available with no power
required.

35 mm film cassette

(5017) Ektachrome 64 ISO: 36 exposures usable

(5026) Vericolor III 160 ISO: 36 exposure usable
(5020) Ektachrome 800/1600 (400 ISO): 36 exposure usable

(Qx824) Ektachrome 64 ISO: 65 exposures usable (EVA)
35 mm f/1.4 lens

1

Field of view: 37° X 53° (62° diagonally)

Focus: 1 ft to =

Aperture: f/1.4 to f/16

28 mm f/2 lens

- Field of view: 45° X 64° (74° diagonally)
- Focus: 10 in. to =

- Aperture: f/2 to f/22

35mm - 70 mm f/3.5 zoom lens

- Field of view: (35 mm) 37° X 53° (62° diagonally) - (70 mm) 19° X 29°
(34° diagonally)

- Focus: 2.5 ft to =, macro 13 in to » (1/4 life-size)

16 mm f/2.8 full frame fisheye lens

957 3.9-38
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//A\‘ - Field of view: 100° X 147° (180° diagonally)
- Focus: 10 in. to «
- Aperture: f/2.8 to f/22
e 180 mm f/2.8 lens
2
- Field of view: 7° X 11° (13° diagonally)
- Focus: 2.75 ft to «
- Aperture: f/2.8 to f/32
e 35 mm camera flash
- Power requirement - 4 AA 1.5-V dc batteries
- Angle of coverage
-- Without diffuser: Horizontal - 60°, vertical - 45°
-- With diffuser: Horizontal - 70°, vertical - 53°
- Flash duration: 1/1,429 sec to 1/20,000 sec
/"\\ - Recycle time: < 1 sec to > 30 sec
- ISO/ASA range: 25 to 400 (with O exposure compensation)
3.9.3 Introduction to 70 mm Photogqraphic Equipment
This section describes the 70 mm photographic equipment used during on-orbit
operations. On-orbit operations consist of unstowing and assembling the
required camera hardware, setting the camera controls, taking the required
exposures, and disassembling and stowing the camera hardware. Details of
these operations are provided in the 70 mm Photo Equipment Workbook 2102.
The 70 mm camera system consists of the following components (fig. 3.9-14):
e 70 mm camera body (including batteries and fuse)
e 70 mm camera data magazine
e 70 mm camera lenses (50 mm, 100 mm, 250 mm)
f’—\ e 70 mm remote ON/OFF switch
e Spotmeter
e [Dual camera bracket
3.9.3.1 Stowage and Use Locations
S~ For launch and entry, the 70 mm camera system and associated equipment are

stowed in the middeck 70 mm camera bag locker and flight deck Al6 locker.

3.9-39
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Figure 3.9-14.- 70 mm camera system.
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The 70 mm camera can be used as a handheld system or as a stationary system
mounted to the vehicle. The multiuse arm, mount, and baseplate adapter are
used by the remote ON/OFF switch.

3.9.3.2 Systems Functional Description

The 70 mm camera is a battery-powered motor-driven single lens reflex
camera.

The 70 mm camera system is a commercially available system that has
undergone minor modifications to certify it for spaceflight. One
modification is the removal of the leatherette on the body and data magazine
to prevent outgassing problems. Another modification is the installation of
a capacitor in the motor to prevent electromagnetic interference. The
remote control connector on the body has been modified to accept the remote
ON/OFF switch. The time exposure lever has been removed. The operate
pushbutton has been enlarged. The 250 mm lens has been modified so that it
cannot be focused beyond the infinity setting.

In addition to the D&C noted in table 3.9-3, information on the 70 mm camera
body is as follows:

e The camera body viewfinder provides through-the-lens viewing
(fig. 3.9-15). The image viewed through the viewfinder is magnified 4X.
The ground glass is equipped with a split-screen focusing aid.

e The camera body includes a remote control connector. This connector
allows the remote ON/OFF switch to be attached for remote activation of
the camera (fig. 3.9-16).

e Power to the camera is provided by two rechargeable (on the ground only)
6-V nickel-cadmium batteries. Each battery can provide power for 1000
exposures. The camera is capable of operating with only one battery in
either position. The batteries operate in parallel within a battery
compartment located at the base of the camera. Batteries are installed
with the positive end (narrow end) in first. When the battery
compartment cover is attached, electrical continuity is achieved. Spare
batteries are stowed in the 70 mm camera bag.

e Within the battery compartment, one 1.7 amp medium slow-blow fuse is
housed. Spare fuses are taped to the spare batteries (fig. 3.9-17).

The camera is provided with interchangeable 70 mm data magazines preloaded
with film. Each magazine provides approximately 95 exposures.

In addition to the D&C noted in table 3.9-3, each data magazine is provided
with a dark slide which protects the film within the magazine when the
magazine is off the camera. Once the magazine is installed on the camera,
the slide must be removed before the camera will operate. In order to
remove the data magazine, the dark slide must first be fully inserted.

3.9-41
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The data magazine is capable of recording various information on the film
edge. Data information to be imprinted on the film edge is programmed into
the data module preflight. The information that can be imprinted includes
such data as mission number, date, GMT, and roll and frame numbers

(fig. 3.9-18).

The 70 mm camera system is equipped with a 50-mm f/4 lens, a 100 mm f/3.5
lens, and a 250 mm f/5.6 lens (fig. 3.9-19). The lenses attach to the
camera body via a bayonet mount. The lens and camera body have a mechanical
interface which allows the motor drive to recock the shutter and reposition
the aperture after each exposure. Each lens has a depth-of-field preview
lever. The lens controls are illustrated in figure 3.9-20.

The 250 mm Tens is an apochromatic lens corrected so that the three primary
colors of 1light focus on the same plane. This is accomplished by the use of
glass made of calcium fluoride. This type of glass is very sensitive to
temperature changes. The commercial lens can be focused beyond the infinity
setting at certain temperatures. The flight 250 mm Tens has been modified
with a hard stop at infinity based on an Orbiter cabin temperature of

75° + 7°,

Additional D&C information is included in table 3.9-3.

A remote ON/OFF switch is supplied as part of the system (fig. 3.9-21). The
switch cable attaches to the camera body to allow remote operations when the
camera js mounted in an Orbiter window.

The 70 mm camera does not have an automatic exposure capability. Conse-
quently, the spotmeter is used to determine the proper exposure. The spot-
meter is a handheld reflected-1ight meter with a 1° angle of acceptance.

The meter is capable of determining correct exposure settings for average,
shadow, or highlight areas within a scene. The meter has both analog and
digital display capabilities. The exposure can be read in any one of three
places; the digital display on the face of the meter, the analog scale above
the digital readout on the face of the meter, on the digital display located
in the viewfinder. The location of all displays and controls can be found
in figure 3.9-22.

The dual camera bracket (fig. 3.9-23) allows two 70 mm cameras to be mounted
side-by-side for special photographic situations. The cameras are activated
simultaneously by a common operate pb on the handgrip of the dual camera
bracket. Power cables are attached between the bracket and the remote
ON/OFF connector located on the right side of the camera body.

3.9-45
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Figure 3.9-18.- Data magazine.
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Figure 3.9-20.- Lens controls.
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Figure 3.9-22.- Spotmeter. (D)
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Figure 3.9-23.- Dual camera bracket.
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TABLE 3.9-3.- 70 MM CAMERA SYSTEM DISPLAYS AND CONTROL FUNCTIONS

Location Nomenclature Function Remarks
Camera Mode selector |Allows operator to select
body camera operating mode

Mode O

Mode S

Mode SR

Mode A

Mode AS

Shutter release
pushbutton

Lens release
pushbutton

Battery
compartment
lock

Diopter
adjustment

Normal operating mode,
single exposure,
instant return mirror

Prerelease mode, activat-
ing all camera
functions prior to
exposure. Allows
camera to return to O
mode after exposure

Prerelease mode, activat-
ing all camera
functions prior to
exposure. Allows
camera to stop in
prerelease mode, not
returning to O

Automatic mode that
allows continuous
exposure at a rate of
approximately one frame
per second

Automatic sequence mode
starting and ending in
the prerelease mode (S)

Allows operator to
actuate the camera

Releases lens latch to
allow lens removal.
Not used for install-
ation

Secures battery
compartment cover

Diopter adjustment
possible by rotating
eyepiece. Correction
available *5 diopters

Normal setting
for flight

Not used for flight

Not used for flight

Used for rapid
sequence shooting
such as satellite
deployments

Not used for flight

CCW turn for
removal; CW turn
for lens install-
ation

CCW 1/4 turn to
open, CW 1/4 turn
to close

Allows operator to
adjust focus on
ground glass to
compensate for
vision

271
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TABLE 3.9-3.- Continued
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Location Nomenclature Function Remarks

Data Frame counter Indexes with each frame 95 exposures
maga- and counts up from normal for flight
zine 0 to 200 (numbered

Film advance
indicator

Red

White

End-of-film
indicator

Red
White

Manual film
advance knob

Magazine insert
lock

Release magazine
lock lever

ISO select

switch

ON/OFF switch

LED's

every 5 frames)

Monitors film advancement

Indicates incomplete
film advancement, film
jam, or out-of-film
condition

Normal film advance

Indicates film
availability

Indicates magazine is
out of film

Indicates magazine
contains film

Film can be advanced by
turning knob CW

Secures insert to
magazine

Secures magazine to
camera. Magazine is
released by sliding
lock lever to left

Adjusts brightness of
data imprint to match
film sensitivity

Supplies power to enable
data imprinting on edge
of film

Indicates status of
magazine power

For normal camera
operation the
indicator should
go from white to
red and back
to white

Not used for flight

Set preflight

Normally turned
ON when mag is
installed and
left on until mag
is replaced

272
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Location Nomenclature Function Remarks
Data Green Indicates battery power Comes on moment-
maga- sufficient for data arily when ON/OFF
Zine recording upon powerup. switch is placed
Indicates data has been in the ON posi-
imprinted on film tion. Comes on
during normal momentarily after
operations each exposure
Red Indicates insufficient Battery needs
battery power to record replacement
data on film (ground only)
Lenses
50 mm Aperture ring Allows operator to set

4, 5, 6, 8,
11, 16, 22

Focus ring
19 inches
to infinity

Shutter speed
ring
F, B, 1, 2, 4,
8, 15, 30, 60,
125, 250, 500

Depth-of-field
preview lever

lens aperture (detents
every half f-stop)

Allows operator to adjust
focus

Allows operator to set
shutter speed

Allows aperture to stop
down to selected f-stop
for a preview of scene
depth of field

F setting designed

for cameras with
focal plane shut-
ters (not used).
B used for shut-
ter speeds longer
than 1 sec (time
exposures).
Shutter remains
open as long as
operate pb is
depressed.
Shutter speed
settings cor-
respond to
fractions of

a second
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Location Nomenclature Function Remarks
50 mm |[Depth-of-field Indicates depth-of-field |Indicators located
indicators range in relation to between aperture
f-number ring and focus
ring
Shutter/aperture [Button for locking
-coupling aperture ring and
button shutter speed ring
together
Coupling shaft Allows proper attachment |Attaching lens to
to camera body for camera can only
normal lens operation be accomplished
if coupling shaft
is aligned with
red dot on rear
of lens
100 mm Aperture ring Allows operator to set
3, 5, 4, 5.6, lens aperture (detents
8, 11, 16, 22 every half f/stop)
Focus ring Allows operator to
3 ft to adjust focus
infinity
Shutter speed Allows operator to set F-setting designed
ring shutter speed for cameras with

F’ B! 1! 29 4!
8, 15, 30, 60,
125, 250, 500

Depth-of-field Allows aperture to stop
preview tab down to selected f/stop

for a preview of scene

depth-of-field

focal plane shut-
ters (not used).
B used for shut-
ter speeds longer
than 1 sec (time
exposures).
Shutter remains
open as long as
operate pb is
depressed.
Shutter speed
settings cor-
respond to frac-
tions of a second

3.9‘55
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TABLE 3.9-3.- Continued

Location Nomenclature Function Remarks

100 mm |(Depth-of-field Indicates depth-of-field |[Indicators located

indicators range in relation to between aperture
f-number ring and focus
ring
Cross-coupling Button for Tlocking
button aperture ring and
shutter speed ring
together
Coupling shaft Allows proper attachment |Attaching lens to
to camera body for camera can only
normal lens operation be accomplished

if coupling
shaft is aligned
with red dot on
rear of lens

250 mm |Aperture ring Allows operator to set

5.6, 8.11, 16, lens aperture (detents
22, 32, 45 every half f/stop)

Focus ring Allows operator to
10 feet to adjust focus
infinity

Shutter speed Allows operator to set F-setting designed
ring shutter speed for cameras with
F, B, 1, 2, 4, focal plane shut-
8, 15, 30, 60, ters (not used).
125, 250, 500 B used for shut-

ter speeds longer
than 1 sec, (time
exposures).
Shutter remains
open as long as
operate pb is
depressed.
Shutter speed
settings corres-
pond to fractions
of a second

Depth-of-field Allows aperture to stop
preview lever down to selected f/stop

for a preview of scene

depth-of-field

3.9-56
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Location Nomenclature Function Remarks
250 mm, |Depth-of-field Indicates depth-of-field |Indicators located
indicators range in relation to between aperture
f-number ring and focus
ring
Cross-coupling Button for Tlocking
button aperture ring and
shutter speed ring
together
Coupling shaft Allows proper attachment |Attaching lens to
to camera body for camera can only
normal Tens operation be accomplished
if coupling
shaft is aligned
with red dot
on rear of lens
Spot- ON/OFF Provides power for
meter switch spotmeter operations
S Allows exposure adjust- Not normally used
ment for shadow areas for flight
(decreases f/stop
2 1/2 stops)
A Allows averaging of two Not normally used
meter readings placed for flight
in memory
H Allows exposure adjust- Not normally used
ment for highlight for flight
areas (increases f/stop .
2 1/2 stops)
LCD window Analog scale with moving |F numbers from

1 through 45
scale

F-number

pointer to indicate
appropriate f/stop

Digital display indicates
appropriate f/stop

1 to 45 in 1/2-
stop increments

Has provision for
displaying tenths
of a stop. Range
from 0.7 to 64

3.9-57
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Location

Nomenclature

Function

Remarks

Spot-
meter

Time

ASA

M-CLR pushbutton

ASA/time push-
button

+ Pushbutton

+ Pushbutton

Recall push-
button

Digital display indicates
selected shutter speed

Digital display indicates
programmed ASA

Allows operator to clear
meter memory

Allows operator to access
ASA or time settings

Allows operator to
increase ASA or time
values

Allows operator to
decrease ASA or time
values

Allows operator to recall
entries placed in
memory

Exposure times

range from 30 min
to 1/2000 sec in
1-stop increments
(interruption of
battery power
automatically
defaults meter to
1/60 sec)

ASA range from 12

to 6400 in 1/3-
stop increments
(interruption of
battery power
automatically
defaults meter to
ASA 100)

Display must be

in time mode for
proper meter use
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Location

Nomenclature

Function

Remarks

Spot-
meter

F-number/EV
pushbutton

M pushbutton

* pushbutton

Allows operator to select
either the f/stop or
EV scale

Allows operator to enter
meter reading to memory

I1luminates viewfinder
LCD

Not used for
flight. Ball-
point pen can
reset to f-number
position if EV
scale is inadver-
tently selected
(interruption of
battery power
automatically
defaults meter to
EV mode)

Trigger Provides meter reading Operable only in
with each trigger time display mode
activation

Eyepiece Allows operator to Adjusts -2.5 to

ad justment adjust variable diopter +1.2 diopters
for best focus

Viewfinder LCD Digital display Capable of
indicating proper indicating tenths
f/stop of a stop

3.9-59

278




JSC-12770

3.9.3.3 Systems Performance, Limitations, and Constraints
70 mm camera body

e Type: single lens reflex

e Format: 2 1/4 x 2 1/4 in.

e Transport system: motor driven single frame or continuous up
to approximately 1 frame per second

e FElectrical requirement: - 6-V, (two 6-V batteries standard
per camera)

e Battery duration: approximately 2000 exposures with two batteries

e Finder type: interchangable prism finder with eyepiece
adjustment of +5 to -5 diopters. Finder magnification of 4X

70 mm film data magazine

e Type: 100/200 core load (can only be opened in darkroom)
e Frames available: approximately 95 exposures -

e Film type and size: 70 mm perforated type II

e Frame counter: additive from zero to 200

e Electrical requirement: 4, E90 1.5-V battery

e Data control: ON/OFF switch

e Imprint intensity: controlled by selecting ASA setting that
approximates the film ASA (64, 200, 400)

e Power verification: green LED

e Data provided: flight specific information such as date, time and
mission designator is programmed into the data module preflight. Red LED
light indicates battery voltage too low to actuate system

50 mm lens

e Type: fixed focal length

e Aperture range: f/4.0 through f/22

e Focus range: 19 inches to infinity

e Shutter speed: B, 1 to 1/500 of a sec

3.9-60
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e Field of view: diagonal-75°, norizontal and vertical -58°
100 mm lens

e Type: fixed focal length

e Aperture range: f/3.5 through f/22

e Focus range: 2.5 ft to infinity

e Shutter speed: B, 1 to 1/500 of a sec

e Field of view: diagonal-42°, horizontal and vertical-30°
250 mm lens

e Type: fixed focal length, Superachomat

e Aperture: f/5.6 through f/45

e Focus range: 10 ft to infinity

e Shutter speed: B, 1 to 1/500 of a sec

e Field of view: diagonal-17°, horizontal and vertical-13°

280 3.9-61
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3.11 SIGHTING AIDS

3.11.1 Introduction

Sighting aids include all items used to aid crew and passenger visibility
within and outside the crew module. Sighting aids include

e Crewman optical alignment sight (COAS) - fig. 3.11-1
e Binoculars - figs. 3.11-2, 3.11-3 and 3.11-4
e Spotlight - fig. 3.11-5

The COAS is used on orbit for the following functions:

e Provides range and range rate during rendezvous and docking.

® Provides fixed 1ine-of-sight attitude reference for verification of
inertial measurement unit (IMU) and star tracker performance.

o Provides capability for backup IMU alignment.

e Provides backup attitude check prior to any major burn.

The binoculars can be used to view objects in the payload bay and remote to
the Orbiter.

The spotlight can be used as a 1ight source in contingency situations such
as IFM.

3.11.2 Installation

Crewman Optical Alignment Sight

e Mounting

The COAS is designed for use in the right-hand overhead window (W7) and
in the left-hand forward window (W3). The overhead window position is
the primary use location and the forward window position is the secondary
location. The COAS is installed as shown in figure 3.11-1 by using a
mounting bracket which is locked in position by two COAS thumbscrews. In
the forward position, a forward mounting adapter is installed prior to
COAS installation. This adapter is locked into position with a single
thumbscrew.

3.11-1
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AFT WINDOW (W-9)
OVERHEAD WINDOW (W-7)

COAS —
COAS
—— FORWARD BRACKET
PANEL 01
W-1 WINDOW
W-2 WINDOW

FORWARD USE LOCATION
(FLIGHT DECK)

—=
~

AFT USE LOCATION
FLIGHT DECK

5-79-39256

COAS FILTER STOP COAS
FORWARD ADAPTER

My L

COAS PWR N
EXTENSION GABLE ™

- e '
COAS BULB—/

\—ans APERTURE STOP

COAS AND COMPONENTS

Figure 3.11-1.- Crewman optical alignment sight
components and use locations.
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Figure 3.11-2.- Binoculars.
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Figure 3.11-3.- 8 ¥ 30 binoculars.
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Figure 3.11-4.- Gyrostablized binoculars.
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Figure 3.11-5.- Spotlight.
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TABLE 3.11-1.- SIGHTING AIDS DISPLAY AND CONTROL FUNCTIONS

287

Location | Type | Nomenclature/ Function Remarks
position
COAS
COAS knob | Intensity Varies intensity of |Full bright power
control COAS reticle -11.5 V ac
pattern Minimum power
- 4,2 V ac
Maximum reticle
illumination
- 4860 ft -
Lamberts
ring |Barrel Rotates 10°; posi-
OW |Position for over- tions are
head window COAS detented
operations
FW | Positions for for-
ward and aft
window COAS
operations
knob |[Barrel lock Unlocks COAS barrel |[Pull knob to un-
for rotation lock; push in to
lock position
Pn1 01 & SW COAS Panel 01 controls
19 ' left-hand for-
ON [Supplies 1¢ 115 V ward window
ac power for COAS mounting posi-
operation tion. Panel 019
controls right-
OFF |Removes power hand overhead
and aft window
mounting posi-
tion
BINOCULARS
7 x 35 knob {Focus Focuses binoculars Closest focus
approx. 36 ft
(11 m)
knob |Right eyepiece [Adjusts right eye-
adjustment piece for viewing
equalization
3.11-7




TABLE 3.11-1.- Continued
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Location | Type Noﬁi;ﬁzfﬁz:e/ Function Remarks
8 x 30 knob |Left eyepiece Focuses left Closest focus
ad justment eyepiece approx. 18 ft.
(5.5 m)
knob |[Right eyepiece |Focuses right
adjustment eyepiece
14 x 40 Right +5 |Adjusts right eye-
gyrosta- eyepiece piece to +5 di-
bilized [knob opters for indi-
vidual operator
vision
Left +5 [Adjusts left eye-
eyepiece piece to +5 di-
lever opters for indi-
vidual operator
vision
SW Interpupillary [Adjusts the distance
adjustment between two eye-
pieces
Power
ON [Activates the gyros [Approximately 1
minute is needed
for the gyros to
reach a full
image stabi-
1izing speed of
12,000 to 15,000
lever rpm
OFF [Deactivates gyros
Cage/uncage
lever
Uncage |After the warm-

up period the
cage/uncage lever
is pushed up
(exposing yellow
dot) to stabilize
the image

288

3.11-8




JSC-12770

TABLE 3.11-1.- Concluded
Location | Type | Nomenclature/ Function Remarks
position
‘o 14 X 40 Cage | The lever is The gyrostabilized
gyrosta- pushed up to cover binoculars
bilized the yellow dot should be caged
(yellow dot
covered) before
turning power
of f
lever |Battery com- Lifting up lever al-
partment lock lows access to the
lever battery com-
partment
SPOTLIGHT | SW Barrel Supplies 6-V dc Five 1.2 V
power to quartz- nonstandard

halogen lamp

batteries for
1 hr continuous
operation

289
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e Electrical Connections

For the forward position, ac power is supplied for COAS operation from
a receptacle on panel 0l. For the overhead position, ac power is sup-
plied from panel 019. The switch functions are identified in

table 3.11-1.

3.11.3 Systems Functional Description

COAS

The COAS is utilized in the right-hand overhead window (W7) to provide range
and range rate for rendezvous/docking, for IMU backup alignment, and Z-axis
sighting (fig. 3.11-6). The crewmember sights through the COAS while
maneuvering the Orbiter with the aft station controls. The COAS on orbit
D&C Tlocation is shown in figure 3.11-7.

In the left-hand forward window (W3), the COAS is used for stationkeeping/
tracking, miscellaneous Orbiter alignment tasks, and as a backup location
for IMU alignment. The COAS provides the crewman a fixed line-of-sight
attitude reference image that appears to be the same distance away as the
target. This image is boresighted (by means of a sight mount) parallel to
the X-axis (centerline of the Orbiter). The COAS on orbit use location is
shown in figure 3.11-8.

The COAS is a collimator device similar to a heads-up display. The COAS
weighs approximately 2-1/2 1b (1.13 kg), is 9.5 in. (24 cm) long, and re-
quires Orbiter 115 £ 5 V ac power. The COAS consists of a lamp with an in-
tensity control, reticle, barrel-shaped housing, mount, combiner lens
assembly, and a power cable (fig. 3.11-9). The reticle consists of a 10°
circle, vertical and horizontal cross hairs with 1° marks, and an elevation
scale on the right side of -10° to 0° to +31.5° (fig. 3.11-10). The combiner
lens assembly is a half-silvered mirror that allows the crewmember to see
the target on the reticle.

e COAS Aperture Stop

The COAS aperture stop is affixed to the arms supporting the combiner
lens. The aperture stop covers most of the viewing optics on the COAS
except for a centrally located 0.50-in. (1.27-cm) diameter hole for
viewing conditions. Its purpose is to 1imit the amount of side-to-side
head movement (3/4 in.) when observing the projected reticle image
through the small aperture

e COAS Filter

The COAS filter is affixed to the bracket behind the combiner lens. Its
purpose is to filter out bright glare areas when viewing the reticle
image on the lens during full sunlight conditions.

3.11-10
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Figure 3.11-7.- Orbiter D&C for COAS operations.
3.11-12
292




NASA-5-79-39231

JSC-12770

I

COAS

X-AXIS
’ LINE OF SIGHT

-+ —:\
FORWARD FWD ADAPTER
WINDOW (PROVIDES ALIGNMENT
ADJUSTMENT)

COAS MOUNTING (SIDE VIEW)

NASA-S-79-39343

FWD_ADAPTER

MOUNTING BRACKET

Figure 3.11-8.- COAS operations - forward flight deck.

3.11-13
293



JSC-12770

NASA-S-79-31545

4
. 1
= R i
e

i n’wm*;& 5 =
o !iﬁ_ﬁiti‘ f"kﬁxi‘ i
. *’“3 Mww

o ik

NASA-5-79-39248

-
;ah%t&i&m‘« S 2
S e

-
-
.
-
=
.
o
4&-

COAS CONTAINER CONTENTS
Figure 3.11-9.- COAS operations (sheet 1 of 2). &

3.11-14
294



JsC-12770

§-79-39254

COAS INTENSITY CONTROL

$-79-39328

COAS WITH FILTER COAS WITH APERTURE STOP

Figure 3.11-9.- COAS operations (sheet 2 of 2).
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e COAS Power Extension Cable

The power extension cable is an extension of the COAS cable which remains
attached to the COAS and is not to be removed at any time. It permits
connection to the aft COAS power outlet. A COAS wiring diagram is shown
in figure 3.11-11.

Binoculars

The 7 x 35 binoculars are a modified version of the commercial Bushnell
7 x 35 binoculars (fig. 3.11-2). This unit is noted especially for its
minimum focal distance at high magnification and rugged sealed construction.

The focus of the binoculars is adjusted by moving the knob on the right eye-
piece. Left eyepiece adjustment for viewing equalization is provided by
turning the left eyepiece.

The 8 x 30 binoculars are a modified version of those manufactured by Tasco
(fig. 3.11-3). This unit has features similar to those of the 7 x 35, as
well as a built-in measuring scale.

The focus of the binoculars is found by separate adjustments of the left and
right eyepieces.

The measuring scale is based on the NATO military reticle. It consists of a
horizontal 1ine that would be 90 yards long at a distance of 1000 yards and
is bisected by a vertical line covering 20 yards at the same distance. The
scale is graduated in 5-yard increments.

The 14 x 40 gyrostabilized binoculars are a modified version of the Fujinon
Stabiscope (fig 3.11-4). This unit contains a gyrostabilizing system which
enhances target acquisition and retention. The difficulty in maintaining a
steady image because of normal body or hand tremor is amplified when the
magnification increases. When the operator is subjected to ambient vibra-
tion or hand tremor while using the gyrostabilized binoculars, the target
image remains clear and stable.

As shown below, the objective lens Lo, the eyepiece Le, and the erecting
prism cluster are arranged on the same axis. The prism is fixed to gimbals
with a gyromotor and the pivot point is in the middle point of Lo and Le.

Lo Le
|

A Obj]ect m Prism m b

S
|
\Ij Pivot Point | \y
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When vibration is applied, Lo and Le will slant together by © degrees, and
come to the position of Lo’ and Le’. Because the prism is fixed to the gim-
bals with a gyromotor, the prism maintains its initial position despite
vibration. Light B, which comes through the center of Lo in parallel to the
optical axis A, passes through the prism and goes through the center of Le'.

Object

Pivot Point

Light B then comes to the eye in parallel with the optical axis A because
the pivot point of the gimbals is located in the middle of Lo and Le. A
more detailed illustration is shown below.

Prism Vertical axis Eyepiece

\ Horizontal axis

Objective Lens

Internal External
Gimbal Gimbal
Frame Frame

Objective Lens

To operate the gyrostabilized binoculars, the power switch is rotated clock-
wise to the ON position. A warmup period of ~ 1 minute is needed for the
gyros to reach a full image stabilizing speed of 12 000 to 15 000 rpm.

After the warmup period, the cage/uncage lever is pushed up (exposing yellow
dot) to stabilize the image. Individual eyepieces can be focused for indi-
vidual operator vision by rotating the knurled focus rings on each eyepiece.
Interpupillary adjustment is controlled by an adjustment lever located
between the two eyepieces. The gyrostabilized binoculars should be caged
(yellow dot covered) before turning power off.

3.11-19
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The gyrostabilized binoculars will operate continuously for up to 3 hours
with one battery pack. The battery pack contains six alkaline-type AA
batteries. To change out the battery pack, the lock lever is pulled up and
released from the metal hook on the binoculars' main body. The battery pack
is contained within the battery pack housing which is attached to the bottom
of the binoculars' main body via hinges. After the battery pack housing is
swung away from the binoculars' main body, the battery pack can be removed
by pulling up on a small tab attached to the pack. The battery pack is
designed so that it will only go into the housing one way. There are also
arrow indicators labeling correct orientation. One spare battery pack will
be flown for each pair of binoculars flown. The batteries within the pack
can also be changed out by releasing the battery pack clips, removing old
batteries, and installing the new batteries. The proper terminal
orientation is imprinted in the plastic pack. The old battery terminals
should be covered with gray tape and stowed where the new batteries came
from.

Spotlight

The spotlight (fig. 3.11-5) is a high intensity, handheld flashlight and is
powered by a battery pack consisting of five 1.2-volt 1/2-D nonstandard size
nickel-cadmium batteries. A spare battery pack will normally be flown. The
spotlight produces a 20 000 candlepower output with a continuous running
time of 1.5 hours. The lamp is a 6-volt tungsten filament and cannot be
replaced in flight.

To change out the batteries, the end of the flashlight is removed by un-
screwing counterclockwise. The batteries are bound together in series with
a plastic wrap. The stick battery pack is inserted into the spotlight han-
dle with the positive terminal pointing to the lamp. The spotlight is acti-
vated by a combination pushbutton/slide switch. To temporarily activate the
spotlight, the pushbutton is depressed and held down. The spotlight will
deactivate when the pushbutton is released. To lock the spotlight in the on
position, the slide switch is moved towards the lamp. The spotlight will
remain on until the slide switch is pushed back toward the handle to the off
position.

3.11-20
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3.11.4 Systems Performance, Limitations, and Constraints

COAS

e Stowed for launch and entry
e Weight
- COAS: Approx. 2.5 1b (1.13 kg)
- COAS with bracket assembly: 3.45 1b (1.56 kg)
e Envelope
- COAS: 9.5 x 6.0 x 4.3 in. (24.1 x 15.2 x 10.9 cm)
- COAS with bracket: 9.5 x 6.5 x 6.5 in. (24.1 x 16.5 x 16.5 cm)
- Container: 6 x 15.5 x 7 in. (15.2 x 39.4 x 17.8 cm)
e Barrel rotation: 10°

e Power
- Source: 1¢ 115 + 5V ac
- Full bright: 11.5 V ac; 12 watts
- Full dim: 4.2 V ac; 6 watts
e Reticle luminance (max.): 4860 ft-Lamberts
e Cables
- COAS power cable
-- Length: 15.2 in. (38.6 cm)
-- Connector type: 3-pin male (NBS6GES8-3PN)
- COAS power extension cable
-- Length: 6.2 in. (15.7 cm)
-- Connector types: 3-pin male (NBS6GE8-3PN);
3-socket female (NBS7E8-3SN)

~J

x 35 Binoculars

Stowed for Taunch and entry

Weight: 1.85 1b (0.84 kg)

Envelope: 5 x 6 x 2.8 in. (12.7 x 15.2 x 7.1 cm)
Magnification: 7X

Focal distance (min.): 12.5 ft (3.8 m)
Objective diameter: 35 mm

Field-of-view: 8°; 420 ft at 1000 yd

[s o}

X 30 Binoculars

Stowed for launch and entry

Weight: 1.66 1b (0.75 kg)

Envelope: 5.0 x 7.0 x 2.9 in. (12.7 x 17.8 x 7.4 cm)
Magnification: 8X

Focal distance (min.): 16 ft. (4.9 m)

Objective diameter: 30 mm

Field-of-view: 8.5°; 446 ft at 1000 yd

Features range-finding scale
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14 x 40 Gyrostabilized Binoculars

e Stowed for launch and entry

e Weight: 4.6 1b (2.1 Kg)

e Envelope: 7.9 x 7.1 x 3.8 in. (20 x 18 x 9.6 cm)

e Magnification: 14 x + 5 percent

e Focal distance (min.): 52 ft (15.9 m)

e Field of view: &° dia.

e O0Objective diameter: 40 mm

e Exit pupil diameter: 2.8 mm + 5 percent

e Eyepiece focus adjustment: + 5° diopters

e Interpupillary adjustment: 60 - 70 mm

e Power: Six type AA nickel-cadmium batteries

Spotlight

e Stowed for launch and entry

e Weight: 1.8 1bs (0.8 kg) - with batteries

e Envelope: 12 x 1.5 x 2.5 in. (30.5 x 3.8 x 6.4 cm)

e luminance: 20 000 candle power

e Power: Five 1.2-volt 1/2 D (nonstandard) size nickel-cadmium batteries
(series)

[ ]

Lamp: 6 volt, 10 watt, tungsten filament, quartz-halogen

3.11-22
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3.12 WINDOW SHADES, FILTERS, EMI SHIELDS AND INTERDECK LIGHT SHADES

3.12.1 Introduction

The Orbiter windows are designed to provide external visibility for a wide
variety of tasks. Rendezvous, docking, payload handling, entry, atmospheric
flight, and landing a1l require adequate external visibility which will
often expose the crew to Sun glare. Therefore, window shades and filters
are provided and may be installed by the crew when necessary to minimize or
prevent Sun glare. All shades, filters, and shields may be used while on
orbit. Window shades, filters, EMI shields, and the windows they cover are
shown in figure 3.12-1.

The aft window shades (W-9 and W-10) are installed preflight for launch in
order to protect the aft windows from falling objects while the Orbiter is
in a vertical position; they are stowed for entry.

Electromagnetic interference (EMI) shields have a triple purpose. First,
they serve as window shades for the overhead windows (W-7 and W-8). In
addition, they will be installed for launch and entry to protect Orbiter
overhead electronics from lightning and electromagnetic interference when
the Orbiter has been certified to fly in the vicinity of thunderstorms.
Last, the W8 EMI shield is always installed for launch and entry to provide
protection from flying debris during blowout of the emergency egress panel
in case of postlanding emergency egress.

Interdeck 1ight shades are provided in order to minimize 1ight leakage and
window reflections between the flight deck and middeck during night out-the-
window photography, rendezvous, or stationkeeping. Figure 3.12-2 shows a
drawing of the interdeck 1ight shades.

The only window on the Orbiter middeck is a 10 in. diameter circular window
in the side hatch. This window is provided with a cover that is permanently
attached to the window frame. The side hatch window cover acts as a window
shade and also provides protection for the window. The cover is hinged to
allow opening and closing (fig. 3.12-1).

3.12.2 Stowage

When not in use, window shades, filters, and EMI shields are stowed in the
window shade bag at ML84K (fig. 3.12-3). The bag is fastened to a metal
frame on the bulkhead by snaps and snap-connected straps and may be removed
from the frame if required.

The window shade bag has labeled compartments for each window shade, filter,
and EMI shield. Each compartment has a Velcro-restrained closure panel. In
addition to the compartment identification labels on the bag, each shade,
filter, and shield is labeled, with the markings close enough to the edge
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Figure 3.12-4.- EMI shield installation and removal.
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of the shade, filter, or shield so as to be readily visible when the stowage
bag is opened.

The interdeck 1ight shades are stowed on the outside front of the window

shade bag, and are held in place against the bag by the snap-connected
straps attached to the mounting frame (fig. 3.12-2).

3.12.3 Installation and Removal

Forward Station Window Shades (W-1 through W-6)

To install the W-1 through W-6 window shades, first open the two hinge
plates, one each on the left and right sides of the window frame. Next,
place the shade (reflective surface outboard) into the positioning slots on
the window and press the rubber seal on the edge of the shade against the
window frame to prevent light leakage. Installation is completed by closing
the hinge plates against the shade.

To remove the W-1 through W-6 window shades, open the two hinge plates and
pull the Nomex tab to remove the shade from the window.

Note that installation and removal of the W-3 and W-4 shades requires that
the shade be inserted between the window and the Heads-Up Display. The
handhold between W-2/W-3 and W-4/W-5 will rotate outboard to facilitate
installation and removal.

Note also that there are no filters provided for W-1 through W-6.

Overhead EMI Shields and Filters (W-7 and W-8)

To install the overhead EMI shields, first hold the shield up to the window
so that the partitioned side is outboard. The forward and aft edges of the
shield are labeled and correspond to the forward and aft directions on the
Orbiter. Insert the forward end of the shield first, placing it against the
window and above the two forward latches. Then push the aft edge of the
shield against the window and close all four latches to retain the shield in
place. To remove the shield, simply reverse the above procedure. EMI
shield installation/removal is illustrated in figure 3.12-4.

To install the W-7 and W-8 filters, use the same procedure described above
for the EMI shields. The filters are held in place using the four overhead
window latches.

Aft Window Shades and Filters (W-9 and W-10)

Aft window shades and filters are installed by placing the correct shade or
filter in the appropriate window (reflective side outboard in the case of
shades) and securing it to the mating Velcro on the window ledges. Figure
3.12-5 illustrates W-9 shade and filter installation and removal.

3.12-6
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Interdeck Light Shades

The interdeck 1ight shades are attached with Velcro to the flight deck floor
around the interdeck access. Nonadjustable louvers are provided to allow
air circulation between flight deck and middeck (fig. 3.12-2).

Side Hatch UV Filter

The side hatch viewport is the only optical quality window on Orbiters 103
and 104. Unlike the ten windows on the flight deck, the side hatch viewport
does not provide protection from solar UV rays, which can cause serious
injury in as little as 10 seconds. Therefore, a removable UV filter must be
placed on the side hatch viewport for on-orbit operations. It is held
against the viewport by Velcro and is normally installed at postinsertion
and removed during deorbit preparations. Side hatch UV filter installation
and removal is illustrated in figure 3.12-6.

3.12.4 Systems Performance, Limitations, and Constraints

e Window Shades

- Reflect ~ 90 percent of solar energy

- Light transmittance: ~1 percent

- Light leakage around edges: ~10 percent

- Electrically nonconductive

- Material: One piece Kevlar epoxy glass fabric with outside surface of
silver-and Inconel-coated Teflon tape and painted inside. The edge
seal is silicone rubber.

- Total surface thickness: 0.06 in. (0.152 cm)

o W-7, W-8 EMI Shields

- Material: Standard commercial annealed aluminum
- Thickness: 0.04 in. (.102 cm)

Provides protection from 50,000 ampere 1lightning strike, and from magnetic
fields within 5 n. mi. of thunderstorm activity. Does not provide protec-
tion from electric fields associated with thunderstorms.

o W-7, -8, -9, -10 Filters

Light transmittance: 18 + 2 percent
Light leakage around edges: ~ 10 percent
Material: Lexan

Thickness: 0.06 in. (0.152 cm)
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Figure 3.12-6.- Side hatch UV filter installation/removal.
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Side Hatch UV Filter

- Material:

- Light Transmittance
-- Wavelength > 475 nanometers: 92 percent

-

Dimensions:

450 nm: 90 percent
425 nm: 80 percent
400 nm: 35 percent

JSC-12770

Acrylic Plexiglas UF3, Nomex Velcro

<375 nm: effectively zero

diameter 12.8 in. (32.5 cm), thickness 0.10 in. (.25 cm)

(not required for 0V102)

Interdeck Light Shades

Overall Dimensions:

Stiffeners:

33.5 in. x 31.5 in. x 3.0 in.

(85.1 cm x 80.0 cm x 7.6 cm)
Material: Blue Nomex

Stiffener Dimensions:
(64.8 cm x 14.0 cm x .08 cm). Center cut-out 24.25 in. x 4.25 in.

(61.6 cm x 10.8 cm)

312

Standard commercial sheet aluminum

25.5 in. x 5.5 in. x 0.032 in.
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3.13 CREW CLOTHING/WORN EQUIPMENT

3.13.1 Introduction

The crew clothing/worn equipment provides for the personal needs of all
crewmembers. Prior to flight each crewmember selects clothing and worn
equipment from a list of required and optional flight equipment.

Coveralls, gloves, boots, the 1ife vest harness assembly (LVHA) and the
launch and entry helmet (LEH) are required for launch and entry. The g-suit
is required to be worn on entry only. These items are shown in figures
3.13-1 and 3.13-5 and are discussed in detail below:

e Coverall

The coverall is a full length garment made of flame retardant Nomex. The
arm and leg pockets hold worn/carry-on equipment and the openings on the
left thigh allows access to the g-suit controls on entry.

e Gloves

The crewmembers may wear either the short or long cuff deerskin or Nomex
knit gloves.

e Flight boots

The crewmembers have the option of wearing NASA supplied flight boots or
their personal T-38 boots.

e Life vest harness assembly (LVHA)

The LVHA is made of flame-retardant cotton and features a nylon strap
assembly interwoven through the harness which provides complete body
support for crewmembers during emergency egress or rescue operations.

The descent device from the Orbiter attaches to a carabiner located under
a Velcro-restrained patch on the right vest of the harness. The PEAP
ring allows for the retention of the PEAP during emergency egress. A
flotation device located under each arm provides 24-hour flotation
capability in the event of an Orbiter ditching (fig. 3.13-2).

3.13-1
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Figure 3.13-1.- Crew clothing configuration (launch and entry).
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e Launch and entry helmet (LEH)

The LEH (fig. 3.13-3 and 3.13-4) has a clamshell design which consists of
a laminated Kevlar base shell with clear and tinted visors,
communications system, demand regulator, exhalation valve, on/off valve,
face seal, and 02 spray bar for antifogging. The helmet provides the
crewmember with breathing air, bump protection, voice communications,
noise attenuation, and full face protection. The LEH weighs
approximately 6 1b and is available in 12 sizes.

The LEH will be donned preflight with visor up until ingress is
jnitiated. Figure 3.13-4 illustrates LEH donning. In steps 1 and 2,
helmet donning is facilitated by leading the head into the helmet chin
first and s1iding the ear cushions onto the ears. Helmet closure is
completed in step 3 by grasping the front of the helmet face barrier with
the fingers and the back of the helmet below the helmet open/close device
with the thumb and squeezing both together.

Once the crewmember is seated, the LEH will be connected to voice
communications through the headset interface unit (HIU) and to the
Orbiter oxygen supply by way of the PEAP. The LEH is removed on orbit
during postinsertion and stowed until the deorbit prep.

The LEH will be donned on orbit before entry and doffed after landing.
If a prelaunch or postlanding failure forces the crew to perform an

emergency egress, the PEAP would supply each crewmember with a minimum of
6 minutes of air through the LEH during egress.

3.13-4
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LEH (INSIDE COMPONENTS)

Figure 3.13-3.- LEH (sheet 1 of 2).
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Figure 3.13-3.- Launch and entry helmet (sheet 2 of 2).
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Figure 3.13-4.- LEH donning.
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e G-suit

The g-suit (fig. 3.13-5) is made of Fypro and is a one-piece garment that
extends from the ankles to the abdomen. It may be worn either over or
under the coveralls. It is donned on orbit prior to entry and worn
through the entry and postlanding flight phases. Bladders incorporated
in the g-suit may be actuated to apply pressure to the crewmember's Tower
extremities and abdomen to prevent the pooling of blood and to aid in
maintaining circulating blood volume. Pooling of blood can occur when
high-g loads are imposed on the body and is particularly noticeable after
the crewmember has had more than 3 days of zero-g.

Inflation of the g-suit is controlled at the g-suit controller

(fig. 3.13-5). The g-suit controller consists of a male 02 hose
connector, inflation control, and g-suit controller clip. The g-suit
inflation control when rotated clockwise (in the direction of arrow)
inflates the g-suit bladders 0.5 psi per complete turn to a maximum
pressure of 2.5 psi. Rotation of the inflation control counterclockwise
will deflate the g-suit bladders 0.5 psi per complete turn. Each
complete revolution of the inflation control is signified by a detent.
The g-suit controller clip, when pulled free, traps the volume of 02
inside the g-suit and prohibits any 02 loss. Reinstallation of the clip
will allow a controlled bleeddown of the suit. The g-suit is supplied
Orbiter 02 through a hose between the PEAP and the g-suit 02 hose
connector. The location of the CDR/PLT PEAP (fig. 3.13-6) on the back of
the seat requires a 50-in. 02 hose to reach the g-suit controller (fig.
3.13-7). The g-suit hose leaves the center hose connection of the PEAP
and is routed through the intersection of the seat pan and seat back to
the left side of the seat. It may also be routed across the body. It is
then connected to the g-suit controller on the left thigh pocket. Figure
3.13-8 illustrates the PEAP to g-suit 02 hose routing for the MS/PS. Due
to the location of the PEAP on the left side of the specialist seat, only
an 18-in. hose is required for connection of the PEAP to the g-suit
controller.

3.13-8
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Figure 3.13-5.- G-suit.
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18 IN. G-SUIT
HOSE TO G

LEH 0, HOSE
JRBITER- 0, HOS

Figure 3.13-8.- Specialist g-suit hose routing.

324 3.13-12



JSC-12770

3.13.2 IVA Crew Clothing (fig. 3.13-9)

Jacket

The jacket is a contoured waist-length jacket fabricated from flame-
retardant cotton. It has an adjustable waistband, collar, full-length
front zipper, and pockets for stowage.

IVA shirt

The shirt is a short-sleeved pullover with a collar.

Trousers

The trousers are made from flame-retardant cotton and have 4 in. of
adjustment in the waistband that accommodates for fluid shifts on orbit.
The trousers have several pockets and Velcro strips to hold equipment.
Sleep shirt

The sleep shirt is a heavyweight, cotton T-shirt.

Sleep shorts

The sleep shorts are jogging-type shorts fabricated from flame-retardant
cotton with removable pockets.

Underwear

Underwear consists of T-shirt, shorts, socks and long underwear. The
T-shirt is a standard white pullover fabricated from 100-percent cotton
or cotton blend. The shorts are standard white jockey or boxer shorts
fabricated from cotton or blended cotton fabric. The socks are standard
white stretch-top reinforced-heel "one-size-fits-all" fabricated from
cotton or a blended cotton fabric. The long underwear is worn underneath
the g-suit during entry (per crew option). For female crewmembers, the
shorts are replaced with panties and brassieres.

Soft shoe slippers

The soft shoe slippers are made of wool with leather soles and are worn
during on-orbit activities.

3.13-13
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Figure 3.13-9.- IVA crew clothing.
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Contingency UCD's are disposable urine collection systems used during a WCS
failure. These UCD's should be stowed in the wet trash after use.

The male contingency UCD (fig. 3.13-11) consists of a ziplock bag, UCD, cuff
and clamp. Each UCD may be used for two urinations. Once full it should be
clamped, sealed in the ziplock bag and stowed in the wet trash. The
contingency UCD may be used during launch and entry.

The female contingency urine absorbtion system (UAS) consists of a ziplock
bag, UAS and wet wipes (fig. 3.13-11). The UAS contains wicking to disperse
the urine and a moisture-sensitive powder which absorbs the urine. Once
used the UAS should be sealed in a ziplock bag and stowed in the wet trash.

$85-28529

MALE

FEMALE

Figure 3.13-11.- Contingency urine collection devices.
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3.13.3 Urine Collection Devices (UCD's) £

The male disposable UCD (DUCD) consists of a collection bag, a restraint
assembly, and a roll-on cuff (fig. 3.13-10). The DUCD may be worn for
launch and entry and is required for EVA. When removed, the DUCD should be
stowed in the wet trash whether or not it contains urine.

The female disposable absorption containment trunk (DACT) (fig. 3.13-10) :
consists of multiple layers of material designed to rapidly absorb and store -/F\\
urine. The inner layer is tricot and the middle layers use directional

wicking to disperse urine to the outer layers which contain the moisture-

sensitive powder that absorbs the urine. The outside plastic layer prevents

moisture from coming in contact with garments worn over the DACT. Lycra

stretch panels extending from the waist to the thigh hold the DACT close to

the body and prevents slippage. The DACT may be worn for launch and entry

and is required for EVA.

$83-42284

$80-32750

FEMALE

Figure 3.13-10.- Urine collection devices.

398 3.13-16



JSC-12770

3.13.4 Worn/Carry-0On Equipment

Flashlight

The flashlight is an individual portable light source for use during both
intravehicular activities (IVA) and extravehicular activities (EVA). It
has an operating life of less than 7 hours and a minimum illumination of
10 ft-c (86 Tm/m2). It is also used for handheld illumination of poorly
lighted areas, maintenance tasks, and as a light source in the event of
cabin lighting failure.

Swiss army knife

The Swiss army knife is a multiple-purpose stainless steel general-
utility knife.

Scissors
The scissors are standard metal surgical scissors with Velcro.
Sunglasses and pouch

The sunglasses are HGU-4/P-type sunglasses and are used by the
crewmembers for general eye protection during unhelmeted flight
operations. A pouch is provided for protecting the glasses when not in
use. In addition, the crewmembers have the option of flying regular
glasses.

Chronograph
Major features of the chronograph are as follows:

- General timing function based on a 12-hr cycle

- Hour, minute, and second hands independent of stopwatch functions

- Hour, minute, and second dials for elapsed time (stopwatch)

- Start/stop button for stopwatch operation

- Reset button for stopwatch operation

- Maximum elapsed time possible with stopwatch function is 12 hr

- Manual winding

- Antimagnetic and shock protected in a waterproof stainless steel case
- Watchband: Nomex with strips of Velcro for restraint

Ballpoint pen

A retractable ballpoint pen with a pressurized ink cartridge is grovided
for use 1n zero-g environment. The cartridge contains 0.042 in.

(0.69 cm3) of ink, pressurized with nitrogen gas to 50 psia (3.45 x 105
N/m2). The ink supp]y provides approximately 15,000 ft (4600 m) of
writing. The ink is thixotropic (semisolid gel) and liquifies only when
the revolving ball shears its polymer bonds. A small patch of Velcro hook
and a standard metal clip are provided for restraint of the pen.

3.13-17
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Pencil

The pencil is a mechanical metal pencil that uses standard commercial
graphite lead 2.75 in. (6.99 cm) long by 0.036 in. (0.91 mm) in diameter.
A small patch of Velcro hook and a standard metal clip are provided for
restraint of the pencil.

Marker pen
The marker pen is a general purpose felt-tip marking pen with a metallic
exterior and a marking ink capacity that provides 1515 ft (460 m) of

writing. A small patch of Velcro hook and a standard metal clip are
provided for restraint of the pen.

.13.5 Systems Performance Limitations and Constraints

Coveralls
- Fabric: flame-retardant cotton
LEH

Breathing system

-- Gas type: 02

Normal Orbiter 02 supply pressure: 100 psig

Emergency PEAP supply: 70 psig, air

-- Flow capacities
Normal operating conditions: 135 slpm (135 x 10-3 m3/min)
Emergency conditions: 135 slpm (135 x 10-3 m3/min)

Communication system

-- Earphone: H43 1200-L earphones; isolation module provided for redun-
dant earphone operation

-- Microphone: Dual M101 50-L microphones; isolation module provided for
redundant microphone operation

Helmet sizes: Small, medium, and large

Helmet weight: Approximately 6 1b

LVHA

Fabric: Cotton mountain cloth and 5000 1b parachute webbing

Weight: 7 1b
Life vest: Urethane coated nylon

3.13-18
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FLIGHT BOOTS

Figure 3.13-12.- Crew equipment.
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UCD (disposable)

Launch, entry and EVA

-- Capacity: (male) 950 cm3
-- Capacity: (female) 900 cm3
Contingency

-- Capacity: (male) 1200 cm3
-- Capacity: (female) 1000 cm3
G-Suit

Fabric: Fypro

Bladder: Neoprene

Weight: 3.5 1b

F1ight Boots

Construction

-- Lightweight leather
-- Neoprene nonskid soles

Weight (per pair): 3 1b (1.36 kg)
Sizes available: 5 to 13 (B, D, and E width)

Shirt-Sleeve Clothing

Fabric: flame-retardant cotton

3.13-20
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3.14 EXERCISE EQUIPMENT

3.14.1 Introduction

The exercise equipment consists of a treadmill used with a restraint system
for running in place (fig. 3.14-1). The treadmill is an in-flight exerciser
used to minimize muscle loss in the legs and maintain cardiovascular fitness
in a zero-g environment. The treadmill consists of a conveyor running track
with force cords, waistbelt, and shoulder straps. The force cords, waist-
belt, and shoulder straps restrain the crewmember to the running track. A
physiological monitor is used to watch heart rate, distance run, and time
run while exercising. Extension hooks can be used to provide additional
adjustment for taller crewmembers.

3.14.2 Stowage and Installation

The treadmill is attached to the middeck floor for launch, on-orbit use, and
entry (fig. 3.14-2). The treadmill kit contains the waistbelt, shoulder
straps, physiological monitor, and extension hooks. When the treadmill kit
is restrained to the treadmill running track by the force cords. The base
of the treadmill is equipped with quick disconnect attachment fittings which
fit onto deck studs located on the middeck floor. The crewmember dons the
waistbelt and shoulder straps, attaches the force cords, to the front and
rear buckles, and steps onto the treadmill to begin running. The physio-
logical monitor provides heart rate data by attaching an infrared sensor to
the earlobe. Distance run is determined by a mechanical sensor attached to
the conveyor running track. Time run is displayed in minutes.

3.14,3 Systems Functional Description

The treadmill exercise system consists of the following components:

Treadmill with force cords
Waistbelt

Shoulder straps (2)
Physiological monitor
Extension hooks (2)

Treadmill

The treadmill consists of a conveyor running track contained in a metal
housing. The running track is coupled to a rapid onset braking system which
is regulated by a speed control knob (fig. 3.14-3). When the preset speed
is attained, the rapid onset braking system applies increased drag to the
running track and consequently 1imits the speed of the runner. To increase
the drag, the speed control knob can be dialed to a Tower number from 7 to
1.
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Figure 3.14-1.- Treadmil] system.
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Figure 3.14-2.- Treadmill stowage.
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Figure 3.14-3.- Speed control knob.
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The increased drag requires additional muscular work to run at the slower
speed. For exercise in zero-g, a restraint system is used to apply near
one-g forces to the body. Four force cords are routed near the four corners
of the treadmill to restrain the body to the running track. The force cords
are routed through a series of pulley wheels to provide a more constant
force delivered to the body. The force cords attach to the s1ip buckles
which are attached to the adjustment straps on the waistbelt.

Waistbelt

The waistbelt is a large padded belt designed to fit snugly on the upper
hip/waist area (fig. 3.14-4). Adjustment is made by pinning the waistbelt
together in the front. A series of brass rings are crimped into the fabric
in the front of the waistbelt. The metal cone is inserted into the brass
rings and pinned in place by inserting a large cotter pin into a hole in the
end of the cone. The pin is attached to the front adjustment strap which
has a s1ip buckle. The force cords attach to the slip buckle and the force
is regulated by adjusting the length of the adjustment strap. The
adjustment strap has markings numbered to facilitate quick individual
readjustments. The rear of the waistbelt also has an adjustment strap with
a s1ip buckle. The rear force cords attach to the rear slip buckle, which
is attached to the rear adjustment strap and is also adjusted to control the
force delivered to the body. Additional adjustment can be made for taller
crewmembers by connecting extension hooks between the force cords and slip
buckles.

4

Shoulder Straps

Two shoulder straps are attached to the top of the waistbelt at two loca-
tions in the front and one location in the back (fig. 3.14-5). Four sets of
rings are located in the front of the waistbelt to provide individual com-
fort. The shoulder straps are adjustable and help distribute the force
applied to the body delivered by the force cords.

Physiological Monitor

The physiological monitor (fig. 3.14-6) is an off the shelf unit which
displays heart rate, distance run and time run. To monitor heart rate an
ear clip is worn on the ear lobe. The clip contains an infrared sensor
which senses an increased blood volume in the ear lobe. The increased blood
volume causes an electrical signal to be generated and the physiological
monitor computes the heart rate which is displayed in beats per minute on
the LED. The distance run is determined by a mechanical sensor inserted
1?%o the side of the treadmill and data is displayed in kilometers and
miles.

3.14-5
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3.14.4 Systems Performance, Limitations, and Constraints

¢ Treadmill

- Envelope: 43.8 X 18.1 X 14.0 in. (111.2 X 46.0 X 36.0 cm)
- Weight: 61.9 1b (28.1 kg)

Force Cords

- Weight: 2.9 1b (1.3 kg)

Waistbelt
- Weight: 4.7 1b (2.1 kg)

Shoulder Straps
- Weight: 1.6 1b (0.7 kqg)

Physiological Monitor

- Weight: 1.7 1b (0.8 kq)

Extender hooks

- Weight: 0.6 1b (0.3 kq)

Treadmill Kit
- Weight: 1.6 1b (0.7 kg)

Systems Procedures

Check procedures on new cue card. The following is a detailed procedure for
operation of the treadmill. Figure 3.14-7 is a duplication of the Cue Card
flown each mission in the middeck Cue Card Kit:

1) Relocate treadmill to floor in front of airlock (if needed) with handle
base closest to port.

2) Verify treadmill is locked to deck studs by pulling up on treadmill body

CAUTION

The treadmill force cords are stretched
and hooked together to restrain the
treadmill kit and handle. Exercise care
when unhooking.

3) Raise treadmill handle, lock in upright position (depress lock bar to
lower).
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5)
6)
7)
8)

9)
10)

11)

12)
13)

14)

JSC-12770

Unstow physiological monitor (if desired) from treadmill kit, install on
treadmill handle by turning winged bolts ccw, installing monitor, and
tighten bolts (cw). Unstow distance cable (left side of treadmill),
plug into monitor (yellow to yellow). Unstow pulse cable (treadmill
kit), plug into monitor (green to green).

Unstow waistbelt.
Connect rear bungees to rear load strap buckle.
Facing port, sit down on treadmill running track.

Don belt, insert front load cone into brass grommets (maintaining
symmetry), secure in place with cotter pin.

Connect front bungees to front load strap buckle.

Don shoulder straps crossing chest and clipping onto left and right
rings on top of waistbelt (maintaining symmetry).

Carefully stand up on running track, pull load adjustment straps to
adjust load, and adjust shoulder straps to place majority of load on
hips.

Position shoulder strap cushions for comfort.
To use the Physiological Monitor (optional)

Power switch - ON

vBattery indication light - ON
Reset key - depress
Don ear restraint, ear clip with light side on back of ear lobe
Start key - depress
Pulse, time, distance, speed keys - depress to observe the desired
parameter

Disconnect front shoulder strap connections, doff equipment, leave
assembled for later use or stow for entry.
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| VELCRO

v/ Treadmill locked onto deck studs

Raise, lock Treadmill handle. (depress push bar), unstow
waistbelt/shoulder straps. physiological monitor (if required)

Instal) physiological monitor, (see reverse), connect
electrical cables

Adjust front, rear load straps (C, D) to maximum length

Connect rear force cords (1. 2) to waistbelt (A) rear load
strap buckle (D) )

While sitting on Treadmill don waistbelt/shoulder straps (B).
pin in place

Connect front force cords (3, 4) to front load strap buckle (C)

Carefully stand on Treadmill, adjust front, rear load straps
to desired force

Figure 3.14-7.- Treadmill cue card.
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TOP
BACK OF 'TREADMILL (T/M)*

+ i

CUE/ALL/O/BAS 8,4

INSTALLATION OF TREADMILL MONITOR
Screw threaded side of treadmil)l monitor bracket into wingnut
first until) firm
Screw other wingnut until firm

Reverse procedure to remove

THREADED SIDE

YELLOW

GREEN

+ +

Figure 3.14-8.- Treadmill monitor installation cue card.
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3.15 PERSONAL HYGIENE PROVISIONS

3.15.1 Introduction
Personal hygiene provisions include the following equipment (fig. 3.15-1):

Personal hygiene hose
Personal hygiene kit (PHK)
Female preference kits
Towels and washcloths
Tissue dispenser

Wet wash dispenser

When the galley is flown, personal hygiene water is provided through the
galley auxiliary port potable water QD located on the lower left side of the
galley. The crewmember obtains ambient water from the QD by attaching a
12-ft flex hose with a mating QD.

When the galley is not flown, personal hygiene water is provided by the
water dispenser which is located on the port side of the middeck. The water
dispenser provides ambient water through a quick disconnect (QD) on its left
side. The crewmember obtains water from this QD with the same 12-ft flex
hose with a valve and nozzle used on galley flights. On the opposite end of
the flex hose is a valve and nozzle.

PHK's and female preference kits are stowed in a middeck locker. Dispos-
ables (gloves, tissues, wet washes, and dry wipes) are stowed in dispensers
located inside the WMC. Towels and washcloths are stored in the WMC and in
a middeck locker.

These items must be transferred from stowage to use locations on orbit
(fig. 3.15-2).
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Figure 3.15-1.- Personal hygiene provisions (sheet 1 of 2).
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Figure 3.15-1.- Personal hygiene provisions (sheet 2 of 2).
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Figure 3.15-2.- Personal hygiene equipment on-orbit locations - with galley. .
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3.15.2 Systems Functional Description

Most personal hygiene items are stowed for launch in the Orbiter middeck
area and must be moved for use on orbit. Waste management accessories are
stowed in wall compartments in the WMC. A 12-ft flexible hose and valve are
used for personal hygiene water and are connected to the Orbiter potable
water system via the galley or water dispenser.

Personal Hygiene Station

The personal hygiene hose consists of a hygiene water valve with a 12-ft
(3.7-m) flexible plastic 1ine which is connected to the water outlet. The
hygiene water valve is a manually-operated valve that can be activated by
either squeezing or 1ifting the handle. It provides ambient water at 65° to
75° F (18° to 24° C). When the handle is lifted to the "up" locked-open
position, a continuous flow of water is provided.

On galley flights the personal hygiene hose is connected to the auxiliary
port potable water QD located on the lower left side of the galley. On
nongalley flights the hose attaches to the left side of the operational
water dispenser assembly. In each case a microbial check valve is located
upstream of the personal hygiene hose to prevent microbial back contami-
nation. The plumbing details are shown in figure 3.15-3. A list of
displays and controls is provided in table 3.15-1.

In addition, a 9 x 12-in. (22.9 x 30.5 cm) stainless steel mirror and 1ight
are provided on the left side of the galley structure (fig. 3.15-4). The
light has a single 1light brightness control switch. On nongalley flights a
Mylar mirror can be mounted by means of Velcro for use on orbit. It is the
same size as the steel mirror and is stowed for launch and entry in the
middeck locker containing hygiene equipment.

3.15-5
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Figure 3.15-3.- Personal hygiene schematic (sheet 1 of 2).
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Figure 3.15-3.- Personal hygiene schematic (sheet 2 of 2).
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Figure 3.15-4.- Light and stainless steel mirror on galley.
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TABLE 3.15-1.- PERSONAL HYGIENE STATION DISPLAY AD CONTROL FUNCTIONS

Location | Type | Nomenclature/ Function Remarks
position
Twelve ft |Valve |Hygiene water
flexible valve
plastic Closed |Prevents flow of Two-position handle;
hose water from hygiene| spring-loaded to
w/valve water valve stay in closed
used position
with
galley/ Open Allows flow of water |Squeeze with hand to
water from hygiene water| open valve or lift
dis- valve handle to 'UP'
penser (locked-open) posi-
tion to provide
continuous flow
of water
Rotary|Light bright-
Galley switch| ness control

switch

BRT OFF

Remove power from
galley light

Moving knob cw
from OFF applies
power to the
1light and pro-
vides variable
brightness
control
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WMC Door/Compartment Privacy Curtains

Two privacy curtains are attached with snaps to the inside of the WMC
compartment door (fig. 3.15-5). One is attached to the top of the door and
fastens to the outer edge of the interdeck access by Velcro. The other is
attached to the side of the door and fastens to the galley, Continuous Flow
Electrophoresis System (CFES), or to the Orbiter port wall structure with
Velcro. The WMC door is held in place by two telescoping rods. Each rod has
a spring latch on one end which locks onto a bracket on the galley/CFES/
Orbiter port structure to secure the door in position. The curtains are
constructed of Nomex fabric.

The deployed curtains serve to isolate the WMC compartment from the rest of
the Orbiter middeck.

Personal Hygiene Kits (PHK)

A PHK is furnished for each crewmember to provide for brushing teeth, hair
care, shaving, nail care, etc. (fig. 3.15-6). The contents of a typical PHK
are as follows:

e Soap (bar or liquid)

e Shaving cream

e Stick deodorant

e Styptic pencil

e Skin moisturizer

e Nail clippers

e Hair comb or brush

e Double edge safety razor, twin-blade razor, or choice of two e]ectr1c
razors with batteries

e Dental floss

e Toothbrush (disposable toothbrush with toothpaste can be substituted at
crew's option)

e Toothpaste
e Antichap lipstick

e Disposable gloves (1 pair)
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Pockets, loops, and Velcro are provided in the PHK containers to maintain
articles in an orderly manner and to permit efficient removal, use, and
replacement of components in flight. The maximum weight of the PHK will be
5.0 1b (2.3 kg). Each PHK is color coded (with a Velcro patch on the side)
for each crewmember. PHK's are launched in the middeck locker with other
personal hygiene accessories.

Female Preference Kits

Additional grooming and hygiene items are available for the female crew-
members in the female preference bags (fig. 3.15-7). Each female crewmember
has the option of flying these in their personal clothing lockers. Each kit
contains the following items in sufficient quantity for a minimum of 7
flight days:

e Roll Out Makeup Assembly

- Blush

- Eyeliner

- Eye shadow

- Lipstick

- Mascara

- Makeup remover

o Miscellaneous Hair Restraint Pouch Assembly

- Pony tail holders (4)
- Head bands (2)

e Female Preference Kit (number of bags is optional)

Tampons (maximum of 20 per bag)
Scissor with Velcro patch

Maxipads (maximum of 12 per bag)
Panty Tiners (maximum of 20 per bag)

Towels and Washcloths

A quantity of towels sufficient for each crewmember for 7 days is provided.
The washcloths are 12 x 12 in. (30.5 x 30.5 cm) and the towels are 16 x 27
in. (40.6 x 68.6 cm). Towels and washcloths are stowed in dispensers in the
aft wall of the WMC and in the middeck locker with other personal hygiene
accessories (fig. 13.15-8).
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Figure 3.15-5.- Personal hygiene compartment privacy curtains. -
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Figure 3.15-7.- Personal hygiene kit.
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FEMALE HYGIENE ITEMS

Figure 3.15-7.- Female preference items (sheet 3 of 3).
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Figure 3.15-8.- Towel and tissue dispenser.
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Towel Restraints

A number of rubber towel restraints are located on the inside of the WMC.
Each restraint is 1.75 in. (4.4 cm) in diameter by 1.0 in. (2.5 cm) in
height and has a 2.75-in. (7.0-cm) base with a snap attachment. The rubber
top of the towel restraint has an X-type slit which allows a towel to be
inserted by the crewmember for restraint. In addition, the towel restraints
are color coded for each crewmember (fig. 3.15-9).

Emesis bags

Emesis bags are provided in case of space sickness (fig. 3.15-10). They are
made of Gore-Tex, a material consisting of Teflon and polyethylene, with
cotton cloth flaps at the top. The bags are hydrophobic, allowing air, but
not free liquid, to pass through. Stiffening wire holds the bags open or
closed. Folded size is 3 x 4 in. (7.6 x 10.2 cm); unfolded size is 8.5 x 11
in. (21.6 x 27.9 cm). To unfold a bag for use, fold the cotton flaps down
on the outside, so that the label is showing. After use, fold the flaps
into the bag and pull the plastic tab so that the stickum layer underneath
can be used to seal the bag. A wet wipe is attached to the outside of the
bag for cleaning up. Both bag and wet wipe go into the wet trash
compartment. Emesis bags are stowed in the middeck locker with the other
hygiene accessories.

Wet washes

Large wet wash cloths measuring 6.5 x 6.2 in. (16.51 x 15.75 cm) are
provided for body cleansing. A quantity sufficient for the entire crew is
stowed in dispensers located in the port wall of the WMC.

Wet wipes

Small wet paper tissues measuring 7.87 x 5.5 in. (20 x 14 cm) are provided
for minor body cleansing. They are sealed individually in packets and
soaked with a mixture of benzalkonium chloride (.013%), alcohol (40%),
propylene glycol, and water. These are stowed in the galley (or in a
middeck locker with food for nongalley flights) and in volume G.

Dry wipes

Large paper towels measuring 16.5 x 7.5 in. (41.5 x 19 cm) are provided for
general cleaning. They are stowed in dispensers located in the port wall of
the WMC.

Toilet tissues

The toilet tissues are paper and are absorbent, multi-ply and low linting.
They measure 5 x 8.5 in. (12.7 x 21.6 cm) and are stowed in dispensers
located in the port wall of the WMC.

3.15-18
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Figure 3.15-10.- Emesis bag.
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Disposable polyethylene gloves are provided for general hygiene needs.

are dispensed singly from a dispenser in the port wall of the WMC and can be

worn on either hand.

3.15.3 Inventory of Stowed Hygiene Items for a Typical Flight

WMC

Contingency scraper tool

Dry wipes (360)

Gloves (50)

Sanitation agent

Toilet tissues (400)

Towels (39)

Trash bags (70)

Urinal funnels, female (3)

Urinal funnels, male (7)
Conical prefilter (20)
QD adapter (2)

Washcloths (49)

Wet washes (360)

Ziplock bag (8 in.) (1)

Middeck locker

Emesis bags (20)

Mirrors (2)

Personal hygiene kits (7)
Towels (10)

Washcloths (49)

WCS canister

WCS airvent hoses

Ziplock bags (6 in.) (20)
Ziplock bag (8 in.) (1)

3.15.4 Systems Performance, Limitations, and Constraints

Personal hygiene water

e Temperature range

- Ambient: 65° to 75° F (18° to 24° C)
e Rate of supply: No more than 130 1b/hr (59 kg/hr)
e Pressure: 17 psig (12 N/cm2)

Personal hygiene hose/valve

e Llength of hose: 12 ft (365.76 cm)

e Type of valve: squeeze handle, springloaded closed, locks open

3.15-21
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Size: 3.25 x 5.5 x 9.75 in. (8.26 x 13.97 x 24.77 cm)
Weight: 4 1b (1.8 kg) (max.)
Construction (container): Nomex
Contents
- Bar Soap
-- Soap holder

Size: 1.44 x 2.31 x 3.72 in. (3.66 x 5.87 x 9.45 cm)
Construction: flexible plastic

-- Type: Ivory
- Liquid Soap
-- Soap dispenser

Size: 4.0 x 1.5625 in (10.16 x 3.97 cm)
Construction: flexible plastic

-- Type: nonfoaming soap
-- Quantity: 2 oz bottle
- Shaving cream
-- Type: Gillette or Palmolive

Stick deodorant

-- Type: Ban, Dial, Mitchum, Mennen Speed Stick

Styptic pencil

Skin emollient

-- Type: Keri Dri or Nivea

Nail clippers

Hair comb or brush

Razor and blades

-- Type: Gillette or Schick (twin blade)

3.15-22
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- Norelco or Remington (electric razor with batteries)
- Dental floss

-- Type: POH (nylon, unwaxed)
-- Length: 100 yd (91 m)

- Toothbrush
-- Type: Oral B
- Toothpaste
-- Type: Crest
- Disposable toothbrushes with toothpaste

-- Type: Cutee
-- Quantity: Crew optional

- Antichap lipstick
-- Type: Chap Stick
- Disposable gloves
-- Material: Polyethylene

Female preference items

e Roll Out Makeup Assembly
- Blush
-- Type: Revlon, Young blush, rose blush

- Eyeliner
-- Type: Revion, Fabuliner

- Eye shadow

-- Type: Revlon, Professional Eye Coloring Stick Skyblue frost
- Lip gloss |

-- Type: Revlon, Colorless Lipsheen
- Mascara

-- Type: Aziza, extra length mascara with sealer

3.15-23
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Eye Makeup remover

-- Type: Revlon, 30 second eye makeup remover

Miscellaneous Hair Restraint Pouch Assembly

Pony tail holders (4)
Head bands (2 - blue)

Female Preference Kit

Tampons

-- Type: Playtex Super
-- Quantity: 20

Scissors with Velcro patch
Maxipads

-- Type: Maxithins
-- Quantity: Optional, up to 12 per bag

Pantyliners

-- Type: Maxithins
-- Quantity: Optional, up to 20 per bag

Towels and washcloths

Size

Towels: 15 x 26.5 in. (38.1 x 67.3 cm)
Washcloths: 12 x 12 in. (30.5 x 30.5 cm)

Weight

Towels: ~0.4 1b (~0.18 kg)
Washcloths: ~0.1 1b (~0.045 kg)

Material: white cotton

Quantity

JSC-12770

Towels: 1 per crewmember per day (exact quantities are crew optional)
Washcloths: 2 per crewmember per day (quantities are crew optional)

Tissues/dispenser: 28 (min.), 30 (max.)
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Wet wash dispenser

e Size: 6.5 x 6.2 in. (16.51 x 15.75 cm)
e Quantity flown
- Dispensers/flight: 1 per crewmember per 7 days (quantities are
crew optional)
- Washcloths

Toilet tissue

e Size: 5 x 8.5 in. (12.7 x 21.6 cm)
e Material: 1low-linting paper tissue
o Quantity: 400 sheets stowed in 2 dispensers in the port wall of the WMC
Wet wash
e Size: 6.5 x 6.2 in. (16.5 x 15.75 cm)
e Material: Tlow-linting wet paper tissue
e Quantity: 360 sheets stowed in 2 dispensers in the port wall of the WMC
Dry wipes
e Size: 16.5 x 7.5 in. (41.5 x 19 cm)
e Material: absofbent paper towel
e Quantity: 360 stowed in 2 dispensers in the port wall of the WMC
Wet wipes
e Size: 7.85 x 5.5 in. (20 x 14 cm)
e Material: Tlow-linting wet paper tissue
e Quantity
- 264 packets in volume G
- 230 packages in galley

- 6 dispensers of 42 packets in middeck locker with food when
galley is not flown

3.15-25
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Emesis bags
e Size

-3 x4 in, (7.6 x 10.2 cm) folded
- 8.5 x 11 in. (21.6 x 27.9 cm) unfolded

e Material: Gore-Tex with cotton cloth flaps

e Quantity: 20 in middeck locker with personal hygiene equipment

3.15-26
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3.16 FOOD PREPARATION AND DINING

3.16.1 Introduction

The Orbiter is equipped with food preparation-and dining facilities to
provide each crewmember with three meals per day plus snacks, two meals on
launch day, two meals on reentry day, and an additional 48 hr of contingency
food. The food supply and food preparation facilities are designed to
accommodate variations in the number of crewmembers and flight durations.

The food preparation system consists of the following (fig. 3.16-1):

Food (menu and pantry/contingency)
Food system accessories

Galley

Water dispenser (if no galley)
Food warmer (if no galley)

Food trays

The food consists of individually packaged portions of fresh, dehydrated,
thermostabilized, irradiated, intermediate moisture, and natural form
foods, and beverages, providing an average energy intake of approximately
2700 cal per crewmember of menu food in the daily meals and 2100 cal per
day of contingency and snack food items.

The food system accessories consist of the following:

Condiments (salt, pepper, sauces, etc.)
Gum/candy

Vitamins

Wet wipes

Dry wipes (sec. 3.22)

Utensils

Drinking containers

The galley is the standard means of meal preparation. The galley includes
food preparation and heating facilities as well as stowage for meal acces-
sories and food trays. It also has temporary stowage areas for menu food
and drinking straws.

The water dispenser provides the crew with a source of ambient and chilled
water for drinking and food reconstitution when the galley is not flown. A
source of ambient water for personal hygiene is also provided and is dis-
cussed in section 3.15, Personal Hygiene Station.

The food warmer is a portable electrically powered device that can simulta-
neously warm meals for four crewmembers.

The food trays provide each crewmember with a dining surface with restraints
for food items and associated dining accessories.
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WATER DISPENSER (if no galley)

$84-34166

FOOD WARMER (i no galley)

585-25878

FOOD TRAY

Figure 3.16-1. Food preparation and dining provisions-
(sheet 1 of 3).
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Figure 3.16-1.- Food preparation and dining provisions-
without galley (sheet 2 of 3).
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Figure 3.16-1.- Food preparation and dining provisions-
with galley (sheet 3 of 3). @
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3.16.2 Stowage and Interfaces

Food preparation and dining systems interfaces are identified in figure
3.16-2.

3.16.2.1 Food

A11 food is stowed in forward middeck lockers for launch and entry. Unused

food items remain there throughout the flight.

3.16.2.2 Food System Accessories

With Galley

Food system accessories are stowed in the galley or in forward middeck
lockers.

Without Galley

Food system accessories are stowed in forward middeck lockers.

3.16.2.3 Food Trays

With Galley

When not in use, the food trays (fig. 3.16-3) are stowed in the upper
compartment of the galley. During use, the trays can be restrained to the
galley doors, middeck locker doors, or to the crewmember's leg by the
Velcro straps on the food tray.

Without Galley

The food trays are stowed in a forward middeck locker for launch and entry.
On orbit, the food trays (fig. 3.16-3) may be attached to a locker door
with Velcro, or to a crewmember's leg by the Velcro straps on the bottom of
tray.

3.16.2.4 Galley

The galley is connected to the Orbiter electrical power system and the
ambient and chilled potable water system. The galley is mounted on the
middeck floor and wall or the port side of the vehicle forward of the side
hatch.

375
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Figure 3.16-2.- Food preparation and dining interfaces. -
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3.16.2.5 MWater Dispenser

This unit is connected to the Orbiter ambient and chilled potable water
system via quick disconnects (QD's) located on the Orbiter middeck floor
forward of the side hatch.

The water dispenser is installed below panel M686B. The water dispenser
requires 28-V dc power via a power cable. The cable is typically attached
to the utility power panel MO30F.

A plumbing schematic of the water dispenser is shown in figure 3.16-4.

3.16.2.6 Food Warmer

A power cable provided with the unit supplies power to the food warmer.

The food warmer (fig. 3.16-5) requires two phases (phase A and C) of the ac
power provided by vehicle utility outlets (fig. 3.16-6). For those
missions using two food warmers, a Y cable is provided which shares loads
among all three phases.

The food warmers and their power cables are stowed for launch and entry in
forward middeck lockers. For operation on orbit, the food warmers can be
restrained on any convenient locker door using either Velcro or a strap
restraint system that fits around the locker door (fig. 3.16-7).

3.16.3 Systems Functional Description

3.16.3.1 Food

The menu food supply is designed to provide an average energy intake of
2700 cal per crewmember per day. The pantry food supply contains snack
items and a 2-day contingency food supply. The contingency food supply is
designed to provide 2100 cal per crewmember per day. The pantry food can
be used for snacks and beverages between meals and for individual menu
changes (table 3.16-1).

The food consists of the following:

Rehydratables - dried foods that require water for reconstitution

Thermostabilized - foods that have been preserved by heat processing

Irradiated - foods that have been irradiated to provide preservation

Intermediate moisture - foods that have been preserved by restricting
the available moisture and which require no reconstitution

Ready to eat - foods that are to be eaten without reconstitution

Beverages - powders that require water for reconstitution

Fresh - unprocessed foods, such as bread and fruits

3.16-10
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Figure 3.16-7.- Food warmer installation.
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TABLE 3.16-1.- FOOD AND BEVERAGE LISTa

Foods

Applesauce (T)

Apricots, dried (IM)

Asparagus (R)

Beef almondine (R)

Beef, barbecue w/sauce (R)

Beef, dried (TM)

Beef and gravy (T)

Beef, ground w/spice sauce (T)

Beef pattie (R)

Beef, slices w/BBQ sauce (T)

Beef steak (T)

Beef stroganoff w/noodles (R)

Bread (NF)

Breakfast roll (NF)

Broccoli au gratin (R)

Brownies (NF)

Can?y, Lifesavers, assorted flavors

NF)

Candy coated chocolates (NF)

Candy coated peanuts (NF)

Carrot sticks (F)

Cauliflower w/cheese (R)

Cereal, bran flakes (R)

Cereal, cornflakes (R)

Cereal, granola (R)

Cereal, granola w/blueberries or
raisins (R)

Cereal, rice krispies (R)

Cheese spread (T)

Chicken a la king (T)

Chicken consomme (R)

Chicken and noodles (R)

Chicken and rice (R)

Chicken salad spread (T)

Chili mac w/beef (R)

Chocolate mints (NF)

Cookies, butter (NF)

Cookies, chocolate covered (NF)

Cookies, pecan (NF)

Cookies, shortbread (NF)

Corn, green beans and pasta (R)

Crackers, graham (NF)

Crackers, soda (NF)

Eggs, scrambled (R)

Eggs, seasoned scrambled (R)

Eggs, Mexican scrambled (R)

Food bar, granola (NF)

Food bar, peanut butter/granola
(NF)

Frankfurters (T)

Fruit bars in suit (for EVA) (IM)

Fruitcake (NF)

Fruit cocktail (T)

Green beans and broccoli (R)

Green beans, french w/mushrooms (R)

Ham (T)

Ham salad sandwich spread (T)

Italian vegetables (R)

Jam/jelly (IM)

Macaroni and cheese (R)

Meatballs w/BBQ sauce (T)

Nuts, almonds (NF)

Nuts, cashews (NF)

Nuts, macadamia (NF)

Nuts, peanuts (NF)

Oatmeal w/raisins & spice (R)

Peach ambrosia (R)

Peaches diced (T)

Peaches, dried (IM)

Peanut butter (T)

Pears, diced (T)

Pears, dried (IM)

Pineapple (T)

Potato au gratin (R)

Potato patties (R)

Pudding, butterscotch (T)

Pudding, chocolate (T)

Pudding, lemon (T)

Pudding, vanilla (T)

Rice pilaf (R)

dpbbreviations in parentheses indicate type of food: T = thermostabilized,
IM = intermediate moisture, F = fresh food, crew preference carry-on, R =
rehydratable, I = irradiated, and NF = natural food.
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TABLE 3.16-1.- Continueda

Foods

Salmon (T)

Sausage pattie (R)

Shrimp cocktail (R)

Shrimp Creole (R)

Soup, cream of mushroom (R)
Spaghetti w/meat sauce (R)
Spinach, creamed (R)
Strawberries (R)

Teriyaki chicken (R)

Trail mix (NF)

Tuna (T)

Tuna salad spread (T)

Turkey and gravy (T)

Turkey salad spread (T)
Turkey tetrazzini (R)
Vegetables, mixed Italian (R)

dabbreviations in parentheses indicate type of food: T = thermostabilized,
IM = intermediate moisture, F = fresh food, crew preference carry-on, R =
rehydratable, I = irradiated, and NF = natural food.

Beverages

Apple drink

Cherry drink w/artificial sweetener

Citrus drink

Cocoa

Coffee w/artificial sweetener

Coffee, black

Coffee w/cream

Coffee w/cream and artificial
sweetener

Coffee w/cream and sugar

Coffee w/sugar

Grape drink

Grape drink w/artifical sweetener

Grapefruit drink

Instant breakfast, chocolate

Instant breakfast, strawberry

Instant breakfast, vanilla

Lemonade

Lemonade w/artificial sweetener

Lemon-Time drink

Orange drink

Orange drink w/artificial sweetener
Orange-grapefruit drink

Orange juice mix

Orange-mango drink

Orange-pineapple drink

Peach drink

Pineapple drink

Strawberry drink

Tea

Tea w/artificial sweetener

Tea w/cream

Tea w/lemon

Tea w/lemon and artificial sweetener
Tea w/lemon and sugar

Tea w/sugar

Tropical punch

Tropical punch w/artificial sweetener

3.16-17
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Condiments

Catsup

Mustard

Pepper

Salt

Hot pepper sauce
Mayonnaise

Taco Sauce
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The daily menu for a typical crewmember consists of approximately 20
packages as follows

Four to seven rehydratable foods

One to four thermostabilized/irradiated foods
Eight beverages

Four ready-to-eat foods

Three hot items per crewmember per meal (maximum)

Food Packaging.- Nonrehydratable foods are packaged in cans and flexible
pouches (fig. 3.16-8). Cans are provided with easy-open pull-out 1ids.
The pouches are cut open with scissors. Foods can be eaten directly from
the packages. Each package is clearly marked with its contents. A1l food
packages have a Velcro patch for on-orbit restraint.

Rehydratable foods are packaged in containers that must be rehydrated using
the galley rehydration station or the water dispenser. Plastic straws with
on/off clips are provided for beverage containers. The food cans come in
three sizes: 3 in. (7.62 cm) in diameter by 1-3/8-in. (3.49 cm) high, 2-
1/2 in. (3.81 cm) in diameter by 2-3/16 in. (5.56 cm) high, and 2-5/8 in.
(6.67 cm) in diameter by 1-9/16 in. (3.97 cm) high. A1l of the cans
(except the 3-in. diameter size) have an easy-open pullout 1id. The 3-in.
diameter can containing salmon requires the use of the can opener to open
the 1id. The contents of the different sizes of cans are

Can Size (Dia., in.) Food Content

3 Salmon

2-1/2 Pudding (Butterscotch,
Chocolate, Lemon, or Vanilla)
Applesauce
Fruit Cocktail
Peaches
Pears
Crushed Pineapple

2-5/8 Tuna

3.16-19
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3.16.3.2 Food System Accessories

Food system accessories include a number of items that are used during food
preparation or during dining (fig. 3.16-9). These include the following
items:

e (Condiments, including hot pepper sauce, taco sauce, salt, pepper, cat-
sup, mayonnaise, and mustard. Condiments are packaged in individual
plastic packets. For galley flights, condiment dispensers are provided
on the galley.

e C(Candy and gum, for snacks.
e Vitamins, to supplement dietary requirements.

e Wet wipes, for cleaning utensils after dining. The wipes are packaged
21 per dispenser. Additional wet wipes are stored on the galley wet
wipe dispenser.

e Dry wipes, for dining and postdining cleanup. The dry wipes are the
same as those used for housekeeping.

e (Color-coded utensils, including a knife, two spoons (soupspoon and
teaspoon), a fork, and a can opener are provided for each crewmember.
The utensils are stowed in a reusable plastic bag (fig. 3.16-10). The
utensils are magnetized to adhere to the magnetic strips on the food
trays.

e Drinking containers, for storing and drinking water. Normally one full
plastic drinking container will be launched on each crewmember. These
containers can be refilled from the water dispenser for later consump-
tion. In addition, extra empty water containers with color-coded straws
(one per man day) are provided.

3.16.3.3 Food Trays

The food tray (fig. 3.16-3) is a clear anodized aluminum sheet with two
cutouts, one designed to hold up to three rehydratable food packages and
the other provided with rubber strips to adapt various-sized food packages
and cans. The tray has a number of spring clips and two 3/4 in. wide
binder clips to retain condiment packets, wipes, etc. Two magnetic strips
hold the stainless steel eating utensils (fig. 3.16-10). The bottom of the
tray has Velcro strips that are used to hold the trays against the
galley/locker door during meal preparation and to hold the trays in place
for storage by stacking the trays on top of each other (fig. 3.16-1). In
addition, two Velcro straps on the bottom of the tray provide the capabil-
ity of restraining the food tray to the crewmember's leg for dining
purposes (fig. 3.16-3). Finally, the trays are color-coded with color dots
for each crewmember.

3.16-21
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3.16.3.4 Galley

The galley provides a centralized location for one individual to handle all
food preparation activities for a meal. Food system accessories and food
trays are stowed in this unit.

The galley also provides facilities for heating food, dispensing water,
personal hygiene and temporary stowage of menu food items (fig. 3.16-11).

The galley consists of the following components (figs. 3.16-12 and
3.16-13):

Oven

The oven is contained within the upper midsection of the galley and is
divided into two principal compartments. The lower compartment is designed
for use with rehydrated food packages and an upper compartment is primarily
used for pouches. In the lower compartment, the containers are retained by
seven pairs of tracks. Two containers fit in each pair of tracks so that
the maximum capacity is 14 food containers. Heating is accomplished
mainly by forced convection provided by three fans that circulate the air
over a finned heat sink at the top of the oven and down over the food
packages. A perforated plate separates the food packages from the air
inlet. The plate acts as a debris filter and provides protection if one of
the food packages breaks. In the upper compartment, the food packages are
retained against the lower surface of the heat sink by a set of four
spring-loaded plates. Spring loading is required to ensure good contact
with the heat sink and to accommodate the various-sized packages. Heating
occurs mainly by conduction. The oven is thermostatically controlled to
operate at approximately 150° to 180° F (66° to 82° C). The heaters are
always powered (unless the main power switches are turned off); the fans
are normally off and are operated by a separate switch only after food is
placed in the oven and the door is closed.

The oven door is hinged at the top and can be stowed in a recessed compart-
ment above the oven. The door is kept closed by a latch that is operated
by squeeze action with one hand. For launch and entry, a strap with a snap
is used to secure the oven door in the closed position

(fig. 3.16-14).

Galley electrical system details are shown in figure 3.16-15.

Rehydration Station

The rehydration station (fig. 3.16-16) is used to inject measured amounts
of hot or cold water at 50° + 5° F or 160° + 5° F (10° or 70° C) into the
rehydratable food containers. The mechanisms used by the crewmember are
the 'needle' and the cup retainer. The needle is a small diameter
stainless steel tube used to penetrate the rubber septum of the
rehydratable food containers and to discharge the water from the system.
The cup retainer is basically a drawer with a cutout that automatically
aligns the food container with the needle. The retainer is attached to the
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REHYDRATION STATION

Figure 3.16-16.- Galley rehydration station.
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rehydration station on sliding parallel rods so that it can be moved away
from the needle for installation or removal of containers and toward the
needle for rehydration.

A transparent cover, made of Lexan, permits the user to watch the food
package as it fills, provides limited containment of liquids, and allows
time to take remedial action in case of a spill. Protruding through the
chamber is a lever arm that actuates a 1imit switch. The lever is designed
to operate as an interlock so that water can be dispensed only when a
package is connected to the needle. Behind the panel are the flowmeter,
the valves, and the plumbing related to the dispensing of water. The
controls for the dispensing system consist of one rotary switch for volume
selection of 0.5 to 8 oz (14.8 to 237 cm3) of water in 0.5-0z (14.8-cm3)
increments and two pushbutton switches, one for hot and one for cold water.
The switches are located on the control panel above the rehydration
station.

Condiment/Wet Wipe Dispensers

Condiments (mayonnaise, catsup, etc.) and wet wipe packets are stored in
special dispensers (fig. 3.16-17) on the front panel of the galley below
the oven. Three dispensers are provided, one for wet wipes and two for
condiments. The dispensers are open-ended boxes designed to hold the stack
of packets together so that the packets can be individually removed as
needed. A slide plate keeps the packets from becoming loose as the
dispensers are depleted. The condiment dispensers are divided into two
sections to allow for separate storage and retrieval of two different
condiments. The dispensers are held in place by Velcro and can be moved to
a more convenient location if desired.

Utensil Holders

The utensil holders are the same soft reusable plastic holders described in
section 3.16.3.2 for nongalley flights.

Galley Miscellaneous Items

The galley also provides a means for storing or restraining food items and
accessories. The provisions are as follows:

e Restraint clips for salt, pepper, and vitamin dispensers are provided
below the rehydration station.

e A temporary stowage compartment 3.5 in. wide X 7.75 in. high x 4.5 in.
deep (8.89 X 19.69 X 11.43 cm) is located between the rehydration
station and the condiment dispensers. Items such as drinking straws may
be retained in this area by bungee cords.

3.16-34
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e Another temporary stowage compartment 5.5 in. wide by 10.125 in. high by
12 in. deep (13.97 by 25.72 by 30.48 cm) is provided on the right side
of the oven (fig. 3.16-17). Food packages may be temporarily stowed
here.

Water Heater System

The galley includes a hot water system that supplies the galley rehydration
station. The water heater draws ambient water from the Orbiter ambient
potable water system. The water heater system is an integral part of the
oven assembly and is thermally and mechanically connected and controlled at
the same temperature. This system is made up of two components, the water
tank and the heating coil assembly. The water tank is made of stainless
steel, has a capacity of 12 1b (5.5 kg or 1.5 gallons) of water, and is
fitted with a silicone rubber bladder. The tank has no vents, so that as
hot water is discharged, cold water is drawn into the tank. The rubber
bladder separates cold and hot water.

The coil assembly is made from stainless steel tubing, tightly wound and
brazed in a 12-in. (30.5-cm) diameter coil. The coil has six strip heaters
bonded on the outside of the cylindrical surface and is held by three
brackets that are used to connect the tank to the oven. The system uses
540 W of power to activate the heating elements. The water heater provides
water at a temperature of 160° F (71°C). A maximum of 30 min is required
for a complete water reheat cycle after heating a complete meal. The unit
includes a water temperature gauge located on the front of the galley.

3.16.3.5 Water Dispenser

The water dispenser provides the crew with ambient and chilled water for
food rehydration, drinking, and hygiene whenever the galley is not flown.
The water dispenser provides ambient water of 65° to 75° F (18° to 24° C) and
chilled water of 45° to 55° F (7° to 13° C) directly from the Orbiter ambient
and chilled waterlines.

The system consists of the following components (fig. 3.16-18).

Housing Assembly.- The housing assembly, which is 12.75 by 8.6 by 3.75 in.
(32.4 by 21.8 by 9.53 cm), contains other components of the water dis-
penser. The assembly is clamped to a mounting plate which is permanently
attached to the vehicle wall.

Rehydration Unit. - The rehydration unit is an electronic system for
dispensing 2, 3, 4, and 8 oz (56.7, 85.1, 113.4, and 226.8 g) of water
(+15 percent) into the food and beverage containers. A spare needle is
stowed at the rear of the rehydration unit (fig. 3.16-18).
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The needles may be removed and replaced with a 3/8-in. (.97 cm) open end
wrench. Another needle is stowed in the water equipment bay in the IFM
locker. The water lines from the Orbiter have a nominal system pressure of
12.0 to 22.0 psi (0.84 to 1.55 kg/cmZ) which is reduced to a constant
pressure of 12.0 psi (0.84 kg/cm¢) by regulator. Downstream of the
solenoid valve, an electronic controller governs the time of flow. This
timed shut-off after constant flow trans1ates to specific water quantities
for accurate rehydration.

A mechanical bypass 1line with a continuous flow capability is also provided
in the event failure occurs in the solenoid valve or in the pressure
regulator.

The rehydration unit consists of

e Power switch.- The power switch provides power to the electronic food
rehydration system. Activation of this switch is not required when
using the personal hygiene hose. To engage, push the button. An indi-
cator light within the switch will come on. To deactivate the switch,
push the button again.

e H20 quantity selector.- The selector is a four-position rotary switch
that provides for 2-, 3-, 4-, and 8-0z (56.7-, 85.1-, 113.4- and 226.8-
g) water quantity selections. After choosing a selection on the dial,
push the fill switch.

e Fill switch.- The fill switch activates the electronic filling mechanism
after a water quantity selection has been made. The fill switch
illuminates while the water is being disposed. When filling is
complete, the 1ight turns off automatically and the system is
deactivated.

e Bypass valve.- The bypass valve is a toggle switch which provides a
continuous flow of water to the dispenser needle. This valve can be
used to supply varying amounts of water to food or beverage packages in
quantities other than the preselected values. It also serves as a
contingency bypass to supply water if the electronic filling mechanism
fails. To activate the valve, depress the handle or 1ift it to the up
position. This valve is identical to the personal hygiene valve.

e MWaterlines.- Two flexible steel Tines feed the dispenser housing from
the Orbiter potable water system. There is an ambient and a chilled
water line, each of which is 10 ft. (304.8 cm) in overall length. The
Orbiter interface end of each of these lines is a female QD. The lines
consist of 1/4-in. (0.64-cm) stainless steel tubing. A11 line fittings
and connections are stainless steel. On the left side of the dispenser
is a personal hygiene QD for connecting the 12-ft (365.76 cm) plastic
personal hygiene hose with dispensing valve.

3.16-38
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e Microbial check valve.- The system contains one microbial check valve
for the hygiene dispenser 1ine. The check valve prevents water system
back contamination. It is contained in the assembly housing and it is
held in place by a set of clips. The check valve is refurbished after
approximately four to five flights.

e Hygiene water valve.- The hygiene water valve is a two-position manual
valve located on the end of the personal hygiene hose. It provides
ambient water for hygienic purposes (sec. 3.15).

e Ambient/chilled water valve.- The ambient/chilled water valve is a
three-position manual valve that controls water flow to the rehydration
unit. This stainless steel valve is mounted within the housing assem-
bly. The valve selector lies outside the housing assembly and has the
following labeled positions: AMB, OFF, and CHD.

The display and control functions of the water dispenser are listed in
table 3.16-2.

3.16.3.6 Food Warmer

The food warmer is a portable heating unit that can warm a meal for four
crewmembers within 1 hr. On food warmer flights with more than four
crewmembers a second food warmer is normally flown. A Y-cable allows both
food warmers to be powered from one AC power outlet. The warmer heats food
items by thermal conduction. Foods can be heated to 170° F (76° C).

The food warmer consists of the following components (fig. 3.16-19):
e (Case

The outer case is constructed of aluminum and has exterior dimensions of
13 x 18 x 6-in. (33 x 45.7 x 15.2-cm). The case provides an interior
heating volume of ~334 in3 (~5633 cm3). The 1id of the case contains a
friction hinge. The inner surface of the case is lined with urethane
foam insulation coated with clear room temperature vulcanizing (RTV)
compound. The exterior of the case contains the controls and displays
for the operation of the warmer and a power connector which attaches to
the power cable.

® Heating element

The heater assembly for the warmer consists of a 12.3 x 17.2 x 0.063-
in. (31.2 x 43.7 x 0.16-cm) plate of laminated plastic and aluminum.
The heating element is mounted on a friction hinged aluminum substrate.
The heating element provides a heating capacity of 400 W when spacecraft
ac power is applied. The heating element is thermostatically controlled
to within a 170° = 5 F (77° + 2° ().
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The warmer contains one control and one display on the exterior of the
case: an ON/OFF switch and a heating element ON indicator light. The
control and display functions are defined in table 3.16-2.

e Power cable

The power cable is a 20-gauge Teflon insulated cable that is 13 ft
(3.96 m) Tong. It has a male connector at both ends. The cable is
stowed inside the food warmer case for launch and entry.

The food warmer has two spring bungees attached to one side of the heating
element. On each side of the heating element are urethane foam insulation

cutouts coated with clear RTV compound.

At the bottom are recessed cutouts

to retain rehydratable food packages by friction fit. In addition, at the
bottom of the cutouts is 1/2 inch thick uncoated foam to absorb moisture of
spilled liquids. The upper surface of the rehydratable food package is
inserted into the recessed cutouts with the base of the package facing the
heating element. A maximum of 14 packages can be installed in the food
warmer. In this configuration, six rehydratable packages can be installed
on the side of the spring bungees and eight on the other side. Rehydra-
table beverages should be placed in the side opposite the spring bungees.
The foam on this side is additionally recessed to prevent the packages from

popping out in zero-g (fig. 3.16-19).

When 14 rehydratable packages are

heated, no foil-backed food pouches can be heated. A maximum of six foil-
backed food pouches can be heated in conjunction with 12 rehydratable
packages. When foil-backed pouches are heated, only four rehydratable
packages can be heated on the side of the spring bungees. The foil-backed
pouches may be stacked up to three deep.
able packages are inserted with two packages each on the outside recessed

foam cutouts (fig. 3.16-20).
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Figure 3.16-19.- Food warmer.
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Figure 3.16-20.- Food warmer-food pouches and packages.

410

3.16-42



JSC-12770

TABLE 3.16-2.- FOOD PREPARATION AND DINING DISPLAY AND CONTROL FUNCTIONS

Location | Type Nomenclature/ Function Remarks
position
Galley SW Oven fan
ON |Enables power to
the three fans
OFF |Disables power to
the three fans
gauge | Temperature Indicates the hot Water temperature
water tempera- at 100° to 220°
ture F (37.8° to
104.4° C)
SW Volume, oz Selects the volume |[Volume selection
of water to be of 0.5 to 8 oz
dispensed by the |[(14.8 to 237 ¢
rehydration cm3) in 1/2-0z
station (14.8-cm3)
increments
pb/1t {Hot Allows hot water to |Yellow HOT push
be dispensed button will light
when pushed.
When the selected
volume of water
has been dis-
pensed, the push-
button will begin
to flash on and
off. The 1light
will go out when
the food package
is retracted and
the lever arm/
limit switch is
released
3.16-43
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Location | Type Nomenclature/ Function Remarks
position
Galley pb/1t {Cold Allows cold water Blue COLD push-
to be dispensed button will 1ight
when pushed
When the selected
volume of water
has been dis-
pensed, the push-
button will begin
to flash on and
off. The light
will go out when
the food package
is retracted and
the Tlever arm/
1imit switch is
released
Sw Rehydration Serves as an inter- |[Food container
station lever lock so that makes contact
arm/limit water can be dis- with rehydration
switch pensed only when station lever.
a food container Crewmember does
is connected to not physically
the needle actuate lever
viv |MV3 Valve is located
behind the
Ambient H20 Serves as a manual Teflon cloth
~ supply OFF ambient supply panel on the
shutoff valve, upper lefthand
if the galley corner. The
water system leaks Teflon cloth
ambient/hot panel is
water on orbit. attached with
Valve shuts off Velcro
only the ambient
water supply to
the galley
3.16-44

412

——



TABLE 3.16-2.- Continued

JSC-12770

Location | Type Nomenclature/ Function Remarks
position
Galley ON Serves as the nom-

conn

SW

Test connectors

J104

J105

DC power

Over/RHS  ON

OFF

Water Heaters ON

inal open posi-
tion of the man-
ual shutoff
valve

Serves as a GSE test
connector

Serves as a GSE test
connector

Activates the galley
oven heaters and
the rehydration
station system

Deactivates the
galley oven heat-
ers and the re-
hydration station
system

Activates the six
galley water tank
strip heaters

Test connectors

J104 and J105,
DC power Bus A
and Bus B
switches, and
flush port TP4
connector are
located behind
the Teflon
panel on the
upper right-
hand corner
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Location Type Nomenclature/ Function Remarks
position
Water
dispenser OFF
Deactivates the six
galley water tank
strip heaters
QD Flush port TP4 Serves as the

QD

vlv

Auxiliary port
potable water

Ambient/chilled
water valve

galley water sys-
tem GSE flushing
port

Allows crewmembers
to obtain ambient
potable water in
event the MV3
valve is shut off
(fig. 3.16-14)

Provides per-
sonal hygiene
water to crew

AMB | Provides ambient Water temp. at
water to the food 65°to 75° F
rehydration unit (18° to 24° ()

OFF |Main shutoff of Will not shutoff
water to dis- the water sup-
penser assembly ply to the

personal
hygiene QD

CHD |Provides chilled Water temp. at
water to the food 45°to 55° F
rehydration unit (7° to 13° C)

3.16-46
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TABLE 3.16-2.- Continued

JSC-12770

Location

Type

Nomenclature/
position

Function

Remarks

Water
dispenser

SW

sw/ind

sw/ind

Water quantity
selector

2,3,4,8

PWR

FILL

Four-position

rotary dial pro-
vides for 2-, 3-,
4-, and 8-o0z
water quantity
selections

Provides power to
the electronic
food rehydration
system. To en-
gage, the button
is pushed and an
indicating