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FOREWORD

The green pages of this Specification provide the additional
'MOL System performance and design requirements which come under

DORIAN Security procedures for their statement.

The MOL System must conform to the requirements as

specified in the combined document consisting of both white and green

pages.

T ey,
i
i

JOHN L. MARTIN, JR. S

Brig Gen, USAF
. Director-for Spec1a1 Projects, OSAF

RUSSELLA BERG
Brig Gen, USAF
Deputy Director for MOL
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i Specification No, SS-MOL 1
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FOREWORD

Based upon the results of the System Engineering Analysis
effort to date, various technical reviews, and numerous discussions
between the MOL Participants, some revisions or changes have
been recommended and accepted.

DA ot bt il

For convenience purposes, these revisions or changes have
been incorporated into a revised MOL System Specification,
SS-MOL 1. -
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Changes or revisions to the original MOL System Specification
Y are identified by lines or bars inserted in the outside margin
3 adjacent to each affected sentence or paragraph. In addition,
; where complete paragraphs-have been relocated within the text,
the old paragraph number is indicated in the margin.

All MOL Program participants will insure that their individual
and consolidated efforts are properly oriented to.comply with the
requirements included in this Specification.
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[ PRELMNARY SPECIFICATION CHANGE NOTICE e 20 Jan BE
& FinaL No. 1 RN
m . SUPERSEDING
4 1. ECP NO. 2. CONTRACT END ITEM NO. 3. SPEC. NO.
NA MOL System S5S-MOL-1
4. CONTRACT 5. CONTRACTUAL AUTHORITY FILE OPPOSITE SPEC. PAGE NO.
Program 632A CCN 2-6
6. EFFECTIVITY
MOL Program
7. TEXT CHANGE
Change Applicable Document Paragraph 2.1.2 as follows: (U)
a) Change MS-SSD-63-14 - Spare Parts Provisioning Requirements to read:
"MS-SSD-63-14A Spare Parts Provisioning Requirements"
(T -IIIM Associates)
b) Add the following:
MS-SSD-62-13A - Spare Parts for Support of Contractors engaged in
(14 Jan 64) Development and Feasibility Demonstration of Test
{(OV Associates) Systems. :
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4. CONTRACT , 5. CONTRACTUAL AUTHCRITY FILE OPPCSITE SPEC. P!
CCN 2~
8.
7.

Paragrapn 2.3 Other Documents (U)

-

Change MS-DCAS ‘Exhibit 61-87 ~ Wespon System/Equipment Oper:
“and Maintenance Records to read:
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2.0 APPLICABLE DOCUMENTS (U)

Military specifications, standards, exhibits, manuals, regulations,
publications, bulletins, pamphlets, and other documents are herein
specified as appropriate to obtain first tier compliance for the MOL

System.

A two-letter prefix code is provided to assist in associating those
documents which are applicable to a particular type of specification
requirement. This prefix code is indicated in the applicable sections
of this specification, such as Safety, General Design and Construction

Requirements, Workmanship, etc. The key to the prefix code follows:

Code Paragraph Reference
CV -Civils vv v v v v i v e v e e e et ees. 3.2.2,4
DG - Design and Construction
(Guidance only) . .o v v v v v v v ce e ee. 3.2

DR - Design and Construction
Requirements . .. .. ... ... 3.2.1

EE - Electrical............ T N |
EI - Electromagnetic Interference. ... ... ... 3.2.1.8
"EV - Environmental Criteria. . ... ... e e oo .. 3.2.2.8

GP - Human Performance (Guidance) . .. ... .. 3. 2.2.5

HP - Human Performance (applicable). . ...... 3.2.2.5
HY - Hydraulic............ ce e e ees 3.2.2.3
IC - Interchangeability.................. 3.2.1.6
IM - Identification and Marking . . .. ... coee. 3.2.1.9

MP - Materials, Parts, and Processes . . .. ... 3.2.1.,2
MS - Maintenance Support. « « . v« v v v v v e e .. 3.2,2.7

SF - Safety. . ............ e e e e e 3.2.2.6
ST - Storage.............. e e. 2 302.1,10
WK -~ Workmanship ....... s s s s e s s s . 3.2.1.7
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2.1 SPECIFICATIONS, STANDARDS, AND EXHIBITS

2,1.1 MIL Specifications

MIL-A-8421B
(Para3.1.3.5.2)

EI - MIL-B-5087B

EE - MIL-C-5015
IM - MIL-C-18012

IM - MIL-C-25050

EE - MIL-C-26482
(Suppl 1)

DR - MIL-D-70327

EE - MIL-E-4158E

e e

o DR - MIL-E-5400G

.ff;;%

‘ EE - MIL-E-19600
b EE - MIL-E-0025366B
; MP - MIL-F-007179B
S

S TP

General Specification for Air
Transportability Requirement,
5 May 1960

Bonding, Electrical Lightning
Protection for Aerospace Systems

Connectors, Electric, AN Type
Control Configuration and Markings

Colors, Aero Lights and Lighting
Equipment, General Specification
for

Connectors, Electric, Circular,
Miniature Quick Disconnect,
10 Aug 1962

Drawings, Engineering and
Associated Lists

Electronic Equipment, Ground,
General Requirement for

Electronic Equipment, Aircraft,
General Specification for

General Specification for
Electronic Modules

Electrical and Electronic Equipment
and Systems, Guided Missiles,
Installation, General Specification
for

Finishes and Coatings, General
Specifications for Protection of
Aerospace Weapons Systems,
Structures and Parts

TR s

o

i TR O ot A

I M
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o~ e .~ HY - MIL-H-25475A Hydraulic Systems., Missile, Design,
[nstatlation Test and Data Reguire-
ment, General Requirement for

HP - MIL-H-27894A Human Enginecring Required for
: Aerospace Sysiems and Equipment

MIL-HDBK-300 Technical nformation File of AGE

(Para 3.2. 1. 3) for Air Weapon System
-IC - MIL-I-8500B Int :rrhangezbility and Replace-
- abiity of Craviponent Parts
- MIL-M-8C9CC M. uility Requirement, Ground
© (Para3.1.3.5. 1) Suzport Equipment, General
& : Svpecificatinn

DR - MIL-M-8555 Missiles, (iuide.  Design and
Consiruction, Geazral Specification
for

. yé Ny GP —MIL-M-26512C "~ I\/[cliﬂ‘ai"‘(abi'lhy PrograrRequr
6&/0%“)&}‘ e L mer- Cor ;\CIOSPM
o \Y DEeR vent, with-FXceptions as

- MIL~-M-383i0 Mass Pw periies Control Require-
(Para3.3.1.1.1. 5v Missile and Space
IM ~ MIL-N-18307 Nomenclaiure and Nameplates for
- Aer “‘aeut cal Electronic and
Asscciared Equipment
ST - MIL-P-116C ' T2: nervatins, Nethods of
e HY - MIL-P-551RC Prematic Systems, Aircraftr
(Supnl I} Deosizn, Installation and Data
I rement for
DR - MIL-P-90248 zolaging, Alr Weapon Systems,
Sprcification and General Design
Reguirement for
. DR - MIL-(-9355A Quality Control System Require-
ments :
; .) \fl : )
ﬂ' \ )/
\ } GP - MIL - STD - 470
~
’ GP MIL STD &G
e ‘ND“\‘ 2-3
. % 3 (\\E}\\L %‘\ % Nk
Sl 5
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— ~ DR -

EE -

SF -

IM -
DG -
IM -
EV -

1C -

WK -

HP -

HP -

MIL-S-852B

MIL-S-8512B
Para 3.1.3.5.1

MIL-R-38100

MIL-S-38130

MIL-STD-130A
MIL-STD- 143A
MIL-STD-195
MIL-STD-210

MIL-STD-447

MIL-STD-454

MIL-STD-785

MIL-STD-795

MIL-STD-803A-1

MIL-STD-803A-2

—QFRRET. SPECIAL HANDLING

Handling Ground Equipment.
General Requirements for

Support Equipment, Aeronautical,
Special General Specification for
the Design of

Reliability Assurance Program for
Established Reliability Parts

Safety Engineering of Systems, and
Associated Subsystems and
Equipment

Identification Marking of U. S.
Military Property

Specifications and Standards, Order
of Precedence for the Selection of

Marking of Connections for
Electric Assemblies

Climatic Extremes for Military
Equipment

Definition of Interchangeable
Substitute and Replacement Items,
29 May 1962

Standard General Requirements for
Electronic Equipment

Requirements for Reliability
Program (for Systems and
Equipments)

Colors

Human Engineering Design Criteria
for Aerospace System Ground
Equipment

Human Engineering Design Criteria

for Aerospace System Facilities and
Facility Equipment

R
LR
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GP

EV

IM

GP

EE

IM

]

MIL-STD-803A-3

MIL-STD-810A

MIL-STD-1247

MIL-T-27382

MIL-W-8160D
(Amend. 1)

MS-24123A

MP - MS-33586A

Human Engineering Design Criteria
for Aerospace Vehicle Equipment
(AVE). (If available)

Environmental Test Methods for
Aerospace and Ground Equipment

Identification of Pipe, Hose, and
Tube Lines for Aircraft, Missiles,
Space Vehicles, and Associated
Support Equipment and Facilities

Training Equipment, Subsystem,
Technical Data, Preparation of

Wiring, Guided Missiles, Installa-
tion of, General Specification for

Plate Identification

Metals, Definition of Dissimilar

Air Force BMD/BSD/SSD Exhibits

IM

GP

IM

EI
SF

EE

GP

IM

BMD 58-20A

BMD 59-17C

BMD 59-31

SSD Ex 61-47A
(Para 3.3.9. 2. 2)

SSD 64-4

SSD 64-5

BMD 60-1

SSD 61-70A

SSDL-70-1

 —QERRET-SPECIAL HANDLING

Gas, Fluid Line Identification

Training Equipment Procurement
for AFBM and Military Space
Systems

Color Requirement for Space
System Ground Equipment and
Facility Items

Computcr Program Subsystem
Development Milestones

Electromagnetic Compatibility
Requirements for Manned Space-

craft, General Specification for

General Specification for Wiring
Harness in Manned Spacecraft

PSS Testing for Ballistic Missile
and Space Systems

Identification Requirements

Deleted
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WK - SSD 62-117

DG - SSD 62-128

GP - SSD 62-162

EV - SSD 65-7

ST - SSD 62-181

MS - SSD 63-14

DR - SSD 63-3

Reliability and Quality Assurance
Program Required

Titan III AGE Design Requirements

é’z DG- 8SD 62-130 Facilities Requirement, General
f‘ Specification
GP - SSD 62-131 PSS Requirement, General

Specification

Basic Data for PSS Development
Specification

Environmental Criteria for the
MOL System

Preservation to Packaging, Packing

and Container Marking of Equipment,

and Spare Parts for Shipment and
Storage for Space/Satellite Systems

Spare Parts Provisioning
Requirements

Engineering for Transportability

2 2.1.3 Federal Standards
13 ‘ " IM - FED-STD-5 Standard Guides for Preparation of
: Item Identifications by Government -
; Q‘[ Z Suppliers z.
3 Q Xi‘ Jj" FED-STD-222 Fitte{Tobeprovided) i
é ’).O{” (Para 3.3.2.2.5.15)
"\;} .
¥ IM - FED-STD-595 Colors -
2.2 MANUALS, REGULATIONS, PUBLICATIONS '
o b
L 2.2.1 Air Force Regulations (AFR) ;-
. "GP - AFR 30-8 Development of a Personnel ;
: Subsystem for Aerospace Systems L
5 SF - AFR 32-20 Responsibilities for Explosive :
R : Safety Program - e
HP - 50-19 Management of Training Equipment i
paragraphs 1, 2, 4a(l), 5, 6, 10; -
all other paragraphs are GP. &_\ 3

Rusiechio R0, o]
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q — IM - AFR 71-6 Preservation, Packaging, Packing, %
: and Marking Policy =
4

&

DG - AFR 73-1 Defense Standardization Program ;
IM - AFR 74-2 Identify Calibrations Requirements .

of Systems, Subsystems and F~

Equipment

HP - AFR 84-7 Requirements for Contractor 3

: Operating Procedures and g

Flight Crews &

SF - AFR 160-3 Hazardous Noise Exposure

2.2.2 Air Force Manuals {AFM)

7
%,
[
s
N
B |
#
P
i,
d

SF - AFM 32-3 Accident Prevention Handbook 5
SF - AFM 127-100 Explosives Safety Manual 3
SF - AFM 71-4 Packaging and Handling of

ad Dangerous Materials for Trans-

ii portation by Military Aircraft

s ,\’ CV - AFM 86-8 Airfield and Airspace Criteria

3

i DR - AFM 88-2 Definitive De51gns of Air Force

o3 Structures

‘? SF - AFM 127-201 Accident Prevention Handbook

3

2.2.3 Air Force Procurement Instructions (AFPI)

1

l SF - AFPI 7-4047 Safety and Accident Prevention

? SF - AFPI 7-4048 Safety Precautions for : ?

B : Dangerous Materials ¥

: 2.2.4 Air Force Pamphlets (AFP) ' . %

‘% MP- AFP 88-002-1 Evaluation of New Materials and/or ; :

e . Methods of Construction for Air .

g -Force Facilities

- A

CV - AFP 88-009-1 A Miscellaneous Instructions and
' Criteria for Design and Con-
struction of Air Force Facilities

T
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AFSC Regulations (AFSCR)

HP - AFSCR 80-16 Personnel Subsystems Program for
Aerospace, Support and Command
and Control Systems (Paras. 1,
5-a-D. All other paragraphs are
GP).

MP - AFSCR 400-3 Joint Use of Contractors’' In-
Production Support Materials and
Operational Support Spares in
Selected Missile Programs

AFSC Manuals (AFSCM)

DR - AFSCM 80-1 Handbook of Instructions for
Aircraft Designers, Vol I, II, Il
DG - AFSCM 80-3 Handbook of Instructions for
Aerospace Personnel Subsystem
Designers (HIAPSD)
DR - AFSCM 80-5 Handbook of Instructions for Ground
Equipment Designers (HIGED)
DR - AFSCM 80-6 Handbook of Instructions for AGE
Designers (HIAGED)
DR - AFSCM 80-7 | Handbook of Instructions for
Aerospace Vehicle Equipment Design
DR - AFSCM 80-8 Handbook of Instruction for
Missile Designers
DR - AFSCM 80-9 Handbook of Instructions for
' Aerospace Systems Designers
DG - AFSCM 81-1 Specifications and Standards
Manual
AFSCM 310-1 Deleted
(AFLCM 310-1)
AFSCM 375-1 Configuration Management

During (All) Phase

AFSCM 375-5 Deleted
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2.3

PH -

_QEPRET- SPECIAL HANDLING

AFSCM 95-1

Bulletins

EE -

DR -

ANA Bulletin
400T

USAF Bulletin
No. 515

OTHER DOCUMENTS

IM -

MP -

5
2}\%&0?'«“ IMS -

Jla:’/\ \

DG -

SF -

CP
EE -

MS -

GP -

DG

AFLCM 65-3
(Part IV)

ASPR 7-105.7
DCAS Exhibit
61-87

DOD Manual 200A

ICC Tariff
No. 15

NEC

T.O. 33-1-14

WADC TR52-321

— SEEREF P

Deleted

Electronic Equipment, Aircraft &
Guided Missiles, Applicable
Documents, March 1963

Control of Non-Conforming Supplies

Source and Maintenance Coding
USAF Aeronautical and Supporting
Equipment

Material Inspection and Receiving
report "DD Form 250"

Weapon System/Equipment
Operations and Maintenance Records

Defense Standardization Manual

Requirements for Transport of
Explosives

NASA Life Science Data Book
National Electric Code - 1959
Repair, Calibration and Certifica-
tion of Precision Measurement
Equipment

Anthropometry of Flying Personnel,
1950 dated Sept. 1954

Department of Defense Index of

Specifications and Standards,
Parts 1, 2 and 3 '

2-9

b 24
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DG --

(Para 3.3.2.2.9.2)

SSBD 65-22

No. 250-649-1
(Para 3.3.2.2.6.2.8)

AFWTR 550-2
SSDM 80-1

AFBSD TR62-2

SPECIAL HANDLING

Meteorological Note No. 2,
Atmospheric and Wind Design
Criteria for PMR, Titan IIIX/Agena,
by Martin Company/Denver,

dtd 7 August 1964

Structural Criteria for the Manned
Orbiting Laboratory (MOL)
Laboratory Vehicle System

Titan IIIM System Performance/
Design Requirements, General
Specification 12 November 1965
U.S. Navy Submarine Atmosphere
Habitability Data Book, Rev i,
Navy Bureau of Ships

WTR Range Safety Handbook
Flight Test Documentation Manual

Storable Propellants Handbook

SPECIAL [ANDLING
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2.4 Additions to Applicable Documents Listing

The following comprise additions to the foregoing list of
documents applicable to the MOL mission payload.
a. Additions
MIL-STD-150A Photographic Lens

—SEERET—  SPECIAT MANDLING
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3.2 SYSTEM DESIGN AND CONSTRUCTION STANDARDS

The System Design and Construction Standards contained herein shall
be applicable to the performance, design, development, and test of
the systéem equipment, as well as to the design disciplines, such as
mechanical and electrical. Design requirements of this type shall be
imposed by specifying the incorporation of the established rhilitary
standards and specifications as applicable in the individual contract
end item (CEI) specifications. The documents listed in Section 2 with
the prefix DG shall be used as general guides in the design and con-

struction of the MOL Program equipment,.

3.2.1 - General Design and Construction Requirements

Requirements specified herein shall apply to the design and construc-
tion of all system equipment. Those documents listed in Section 2

with the prefix letters DR form a part of this requirement.

3.2.1.1 Selection of Specifications and Standards

The selection of specifications and standards for the identification,
control, and procurement of the commodities required to design and
fabricate the equipment under contract shall be in accordance with
MIL-STD-143A and the requirements of this specification. Only those
military documents listed in ANA Bulletin 400T and/or DOD Index of
Specifications and Standards shall be interpreted as being Group I
documents as defined in MIL-STD- 143A. Specifications and Standards
of Governmental Agencies other than DOD {e. g., NASA, FAA, etc.)
shall be interpreted as being Group III documents as defined in

MIL-STD-143A.

Any Group III documents selected for use shall automatically necessi-
tate the preparation of a specification control drawing and shall be so
drafted to establish the specific document being referenced, its date

of issue, and contractor control responsibility for its use.

Military Standards shall be employed to the maximum extent.

37
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- ~ All standards or specifications, other than those established and ap-
proved for use by the Air Force, must be approved by the procuring

agency prior to incorporation into the system specification.

3.2.1,2 Materials, Parts, and Processes

Materials, parts, and processes selected for this system shall be se-
lected with attention given to the stringent requirements of temperature,
temperature gradients, thermal conductivity, toxic contamination po-
tential in crew atmospheric environments, vibration, shock, loads,
pressure,I lightweight construction, and simplicity of manufacture. To
ensure compliance with optimum utilization of procedures, processes,
methods, etc., the following shall be adhered to:

(a) Attention shall be directed to prevent
unnecessary use of strategic and/or critical
materials. A strategic and critical materials
list can be obtained from the procuringagency.’

{b) The use of non-standard materials, parts, and
processes shall be justified as to the reason
for their use in lieu of standard items as well

;TS ~ as substantiation of their suitability for the

intended application by submittal of engineering
analyses, test reports, etc., to demonstrate
that the replacement has satisfactory per-
formance characteristics.

{c) Those documents listed in Section 2 with the
prefix letters MP apply to the Materials,
Parts, and Processes requirements.

3,2.1.3 Standard and Commercial Parts

MIL-HDBK- 300 shall be used to ensure the use of standard and com-
Imercial parts. Qualified parts shall be used. To comply with this

requirement, the following definitions and procedures apply:

(a) Military Specified Parts, Military Standard
Parts, and MIL-Spec Parts are interpreted as
those parts controlled by, and procurable
under, the documents classed as Group I in
MIL-STD-143A.

)'w'-ﬂ&'rwnwv?wwﬁ' '
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gl s

- : : (b) Government Standard Parts are defined as
those parts controlled by and procurable under
. the documents classed as Group II and III in
MIL-STD-143A.

(c) Industry Standard Parts shall be understood to
be those parts controlled by and procurable
under the documents classed as Group IV in
MIL-STD- 143A.

(d) Design Activity Standard Parts, Company
Standard Parts, and Commercial Parts shall
be understood to be those parts controlled by
and procurable under the documents classed
as Group V in MIL-STD-143A.

LR

(e) Full utilization shall be made of Inter-Service
Data Exchange Program (IDEP). (U)

3.2.1.4 Moisture and Fungus Resistance

Non-nutrient materials shall be used which will resist damage from |

moisture and fungus. Protective coatings will not be acceptable as

’ moisture and fungus preventatives on parts which will losethecoatings
- during the normal course of inspection, maintenance, and periodic

testing. '"Moisture' shall be considered as containing salt from

marine atmosphere (see MIL-STD-210). The tests necessary to

satisf{y this requirement are specified under MIL-STD-810A. |

3,.2.1.5 Corrosion of Metal Parts ix
3.2.1.5.1 Electrolytic Corrosion of Metal Parts §
T, The use of dissimilar metals and protection against electrolytic cor- k’
N rosion shall be controlled in accordance with MIL-E-5400G and Lo
7 MS 33586A. Care shall be taken to prevent equipment corrosion in i
5 the Laboratory due to moisture under zero g convitions. The moist a
; E
% salt atmosphere created by man's presence may increase such §
4 electrolytic problems. b
4 3.2.1.5.2 Stress Corrosion B
: o f
2 Materials, techniques, and processes shall be selected and employed g
, with regard to heat treatment procedures, corrosion protection, %
P L 3
: 3-39 ?
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- finish, and assembly and installation such that sustained/residual

surface tensgile stresses, stress concentrations and the hazard of
stress corrosion, cracking, and hydrogen embrittlement are

minimized.

3.2.1.5.3 -~ - Protective Methods

Protective methods and materials for cleaning, surface treatment,
and application of finishes and protective coatings shall comply with
MIL-F-007179B,.

3.2.1.5.4 Materials Compatibility

Materials and surfaces which may be exposed to contact with effluents
shall be selected for compatibility with these effluents insofar as
design considerations permit. Suitable compatibility data are given
in the Storable Propellants Handbook, AFBSD-TR-62-2.

3.2. 1.6 Interchangeability and Replaceability

3.2.1.6.1 Interchangeability and Replaceability in Terms of

In-Flight Maintenance Requirements

Insofar as possible, the design and manufacture of all MOL: subsystem
and experimental equipment shall not preclude the use of: common
parts such as valves; electronic components such as transistors,
capacitors, or printed circuit modules; or, equipment in which one
unit or component can be utilized for several functions in many items
of the same or different equipments. Connectors, fasteners, small
tubing, and piping shall be designed such that satisfactory inter-
changeability can be accomplished for many of these common items to
alleviate spare part requirements and variety of types of special tools
required for interchangeable, or noninterchangeable but replaceable,
parts of a common nature. Applicable documents are listed in

Section 2 with the prefix letters IC.

3.2.1.7 Workmanship

The workmanship requirements of MIL-STD-454 shall be implemented

with the aid of written standards for workmanship.

3-40
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3.2.1.7.1 Quality Assurance

Quality assurance requirements must be implemented during the
design and manufacturing phases to assure timely implementation of
adequate and appropriate controls in accordance with MIL-(-9858A
and USAF Specification Bulletin No. 515. This will ensure that the
materials, workmanship, and performance comply with specified
standards, and that components have been manufactured and tested to

approved drawings and specifications.

3.2.1,7.2 Inspection and Test Equipment Selection

The calibration system requirements shall comply with

MIL-Q-9858A. (U)

©3.2.1.7.3 Material Review Engineering and Quality Assurance

At the earliest practical point, the material review representatives
shall be determined. The material review procedures shall comply

with USAF Specification Bulletin No. 515.

3.2.1.7. 4 Vendor and Subcontractor Selection and Control

The contractor shall have a plan and/or procedure for supplier
‘selection and control. The system shall provide for continued
assessment of suppliers. Provisions shall exist for requiring
quality control systems in the plants of suppliers and lower tier

subcontractors in accordance with MIL-Q-9858A. Specification

control drawings shall comply with MIL-D-70327. |

3.2.1.8 Electromagnetic Interference

The General Design and Construction Requirements for Electro-
magnetic Interference (EMI) shall comply with SSD Exhibit 64-4.
Applicable specifications are listed in Section 2 with the prefix
letters EI.

SPECIAL HANDLING
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3.2.1.9 Identification and Marking

Equipment, assemblies, and parts shall be marked for identification

in accordance with MIL-STD-130A. Specific identification require-

ments include such conditions as:

(a) Equipment which may be damaged by operation
in excess of the rated duty cycle shall be so
marked. :

{b) Items with limited operating lifetime or shelf
life shall be so marked, and a log shall be
maintained and attached to the subject item.

(c) Critical components, as defined by
AFSCM 375-1, Exhibit VI, shall bear a high
visibility and unique marker, plaque, or decal
which will immediately identify these com-
ponents. This identification shall not be used
on any other type item, other than those
classified as critical.

TR A T O I L NS T R T M ST T s e v )"’.’” e T e -
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(d) Applicable documents related to Specification
and Marking are listed in Section 2 with the

b,
ey ),., g T S AR T8 T TR S T A N e Y )vrn
. iU AR i O Sl SR A Do AT D G a1 . i

z - prefix letters IM.
b 3.2.1.10 Storage
‘. The system shall be designed to minimize the degrading effects of
storage environments, In the event that unwarranted system weight,
W
; bulk, environmental limitations, etc., are involved in achieving
A ~ storage protection, special protective containers, covers, etc., may
: be used. Special design attention shall be devoted to critical items in
accordance with AFSCM 375-1. System design criteria relative tothe
in-orbit storage of maintenance items needed during the orbital
mission shall be established by design activities. These criteria
shall be incorporated into CEI specification and critical component
specifications. Applicable documents relating to Storage listed in
Section 2 are preceded with the prefix letters ST.
X 3.2.2 Design Disciplines
The design criteria listed shall be limited to specific designdisciplines
o~ and/or types of equipment. @
Y 342
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3.2.2.1 Electrical

The electrical design discipline requirements have been prepared

under SSD Exhibit 64-5. The applicable documents for this subject

ST 0 SO
Sl ol ot e

are listed in Section 2. 0 with the prefix letters EE.

A
3.2.2.2 Mechanical
4 The general mechanical design discipline requirements specified in

AFM 88-2 shall be applied to AVE, MGE, and OGE,

R

NI

3.2.2,3 Hydraulic and Pneumatic

s

.

Applicable Hydraulic and Pneumatic reference documents are listed

-

4 in Section 2. 0 with the prefix letters HY.
‘_’ : .
P 3.2.2.4 © Civil

~Applicable civil engineering reference documents are listed in

Section 2. 0 with the prefix letters CV.

Q 3.2.2.5 " Human Engineering

)!"?*‘“ﬂ??’“""w* ANt i b S s o e ey g SOG T - )“'””""“’"Pﬁ

Applicable human engineering reference documents are listed in

i

i - ' Section 2.0 with the prefix letters HP for directly applicable documents
-j ‘and the prefix letters GP for those considered as guidance.
E - 3.2.2.6 Safety

Applicable safety reference documents are listed in Section 2.0 with

-the prefix letters SF.

"4 3.2.2.7 Maintenance Support and Spares Provisioning

Applicable maintenance support and spares provisioning reference

et Ll

documents are listed in Section 2. 0 with the prefix letters MS or MP.

B

3.2.2.8 Environmental Criteria

R TV YR e 32 U S TOW I o 0y

Applicable environmental criteria reference documents are listed in

FATES

WG
S

Section 2.0 with the prefix letters EV.
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3.3.4 Mission Payload System Segment

/ The specifications of the Mission Payloads will be provided under

separate cover.

3.3.4.1 Allocated Performance and Design Requirements

3.3.4.1.1 Effectiveness

Effectiveness requirements for this segment are specified in para-
graph 3.1.3.1.2.

3.3.4.1.2 Weight
The weight allocation for this segment is specified in para-

‘ﬁg:r‘?}i-/h. ?; ?i ‘1. L l"/j/tcf)ltn/ SLoweR

3.3.4.2 Peculiar Performance and Design Requirements

3.3.4.2.1 Flight Crew Training Equipment

Training equipment, as appropriate, shall be provided to accomplish
Flight Crew Training in accordance with 3.3.12. Portions of the
Mission Payload procedures trainers shall be designed for integration

into the MOL Mission Simulators.

" 3.3.4.3 Functional Interfaces

(Functional interfaces shall be listed here when defined by the cogni-

zant Interface Control Working Group-ICWG. )

3.3.4.4 Contract End Items

(The contractor shall provide for incorporation in this paragraph a
list of the Contract End Items by CEI specification number, nomen-
clature, and the CEI into which it installs. This paragraph shall list

all end items being provided under these. system segments.)
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3.3.4 Mission Payload System Segment
(Note: the green pages under paragraph 3. 3.4 supersede the

white pages under paragraph 3.3.4).

3.3.4.1 Mission Payload System Segment Components
The Mission Payload System Segment consists of three

sections as follows:

a. Mission Module Section
This section includes the following major subsystems:

(1) Thermal Control

(2) Tracking Mirror Drive

(3) Acquisition and Tracking (Manned-Automatic only)
(4) Navigation and Control

(5) FElectric Power and Distribution

(6) Data Editor, Scanner, and Digitizer (Manned-

Automatic)
(7) MP consoles and Displays
(8) Terrain Camera

b. Photographic Section
This section includes the following major subsystems:

(1) Camera
(2) Image Motion Detector
(3) Primary Optics (Camera Optical Assembly and

Tracking Mirror)

(4) Film Handling
(5) Film Processor (Manned-Automatic only)

c. Data Re-entry Vehicle Section
This section includes the following major subsystems:

(1) Launch Mechanisms and Support
(2) Data Re-entry Vehicle

3-104.1
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3.3.4.2 General Performance Allocations

3.3.4.2.1 Weights
The Mission Payload System Segment budget is as follows:

Manned- Automatic Automatic

Mission Module Section 2840
Photographic Section 5203
Data Re-entry Vehicle Section 390
8433 1b.
3.3.4,2.2 Disturbances Due to Mission Payload Equipment

The torque disturbances due to outgassing, magnetic

materials and other sources of external torque shall not exceed 0. 25 ft.

lbs. or a total of 5 x 104 ft. 1b sec for the 30-day mission. The torque

disturbances due to internal moving parts shall not cause changes in OV
angular momentum which exceed the following during the period beginning

one minute before and ending immediately after an active photographic pass:
+ 25 ft.lb.sec

j—_25 ft.lb.sec
+ 25 ft.1lb.sec

Yaw angular momentum
Pitch angular momentum

Roll angular momentum

3.3.4.2.3 Design Considerations
Mission Payload System design criteria shall be such as to

. minimize launch base test requirements and to maximize payload security.

3.3.4.2.4 Flight Termination System
There are no functional flight termination system requirements

for the Mission Payload. Launch abort and equipment recovery will include

security provisions for Mission Payload System equipments (e.g., target
cues).
3.3.4.2.5 Explosive Devices, Squib Simulator, etc.

Chapter 10 of AFWTRM 550-2 provides guidance to range

users regarding design, installation, and checkout of ordnance items.

Generally, explosive devices must be designed to permit installation as

late as possible during the pre-launch phase.

3-104.2
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3.3.4.2.6 Launch Safety
The design of the Mission Payload System shall be such that

hazards to personnel during the pre-launch, checkout, and launch operation
is minimized. Applicable documents on ground safety are listed in Section

2.0 with the prefix letters SF.

3.3.4,2.7 Weight and Balance
There shall not be a requirement for weight and balance
Final weight and balance adjustment shall

equipment at the launch base.
be performed during the Mission Payload/Laboratory Vehicle integration

and checkout prior to shipment to the launch base.

3.3.4.2.8 Alignment

There shall not be a requirement for alignment equipment

at the launch base. Final alignments and adjustments shall be performed
during the Mission Module/Laboratory Module integration and checkout
prior to shipment to the launch base.

After insertion into orbit and activation, provision shall be
made for the crew to perform precision alignments and adjustments as

required.
As a design objective for the automatic mode, provision shall

be made to check alignment via telemetry and make corrections by ground

command.
It shall be a design requirement for both modes that precision

alignment and adjustment of the main optics and camera be capable of being

performed automatically in orbit.

3.3.4.2.9 Minimum Time Between Targets
The time in seconds between adjacent targets achievable by

.érg—— + 3 or .éé—)-‘— + 3 seconds,

the system shall be no greater than

whichever is larger, whereAZ and 4£- are the stereo and obliquity angle

changes, respectively, in degrees commanded between targets.
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3.3.4.3 Mission Module Section

3.3.4.3.1 Mission Module Structure

The mission module structure shall support the mission

payload and protect it from deleterious shock and vibration during powered

flight, It shall also, during orbital flight, maintain vibration at a level

which will not degrade mission performance below specification requirements.
Separation devices for items such as the structural door,

when actuated, will not cause damage to the payload and peripheral equip-

ment, misalign equipment outside adjustment capability, or cause con-

tamination of sensitive equipment to occur.

3.3.4.3.2 Thermal Control Subsystem

3.3.4.3.2.1 General
It is required that the thermal control system not limit the

photographic sensor operation.

3.3.4.3.2.2 Ground Conditioning
Immediately prior to launch (T-48 hours), the ground

conditioning system, in conjunction with the AVE temperature control
system, shall provide on orbit temperature conditions. The requirement
shall be that the internal temperatures on the ground shall be within the
expected orbital flight tolerances. Prior to this time, the limits may be

extended provided no irreversible affects occur. (See 3.3.4.6.4 for

AGE requirements)

3.3.4.3.2.3 Powered Flight
The thermal control subsystem shall be activated prior to

launch to achieve and maintain optics temperatures at orbital design values.

3.3.4.3.2.4 Orbital Flight
The thermal control system shall maintain the photographic

section equipment at a temperature that will provide specified system
performance. Gradients shall be controlled so that resolution of the image

will not be degraded below specification performance.

3.3.4.3.3 Navigation and Control Requirements

3.3.4.3.3.1 General
The Navigation and Control Subsystem (NCS) shall provide

for the control of the cameras, optical equipment, and other mission

ST 3-104.4
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payload functions. The Satellite Control Facility shall be used to the

maximum extent for the determination of the parameters used by the NCS.
The NCS shall employ the computer subsystem specified in paragraph
3.3.2.2.5.2.4. The NCS shall receive an ephemeris table and the position
of the targets as earth referenced coordinates for calculation of pointing

The NCS shall be designed to support the Mission Payload System

angles.
The NCS shall

Segment in either the manned-automatic or automatic modes.
be capable of servicing a tracking station pass coincident with photo-

graphic operations.
3.3.4.3.3.2 Main Optics Tracking
The NCS shall provide closed loop control of the tracking

mirror. The accuracy and resolution of the digital interface with the

motors and instruments shall be designed for compatibility with the
During a single forward to rearward track, the

mirror servomechanisms.
NCS shall provide for mono or stereo photography of a single target or

a target cluster. Target cluster reQuirements are specified in Section

3.3.4.3.3. 7.
3.3.4.3.3.3 Orbital Position Determination

The NCS shall determine the position of the vehicle on
A

orbit by interpolating an ephemeris table furnished by the SCF.

description of the orbit spans required for photography shall be accepted

from any SCF tracking station by the NCS. Orbital position as defined by

the NCS during the photographic spans shall have the following two sigma
accuracies 1-1/2 revolutions after the orbit definition has been loaded

(2-1/2 revolutions after the determination span):

In-track 0.3 nm
Cross~track 0.l nm
Altitude 0.lnmn

As an objective the two sigma in-track error shall be no greater than

0.1 nm (2-1/2 revs after the determination span).

SPECIAL HANDLING
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Manned- Automatic Configuration

Manual hand controller inputs shall be accepted from the

crewmen to correct the in-track and cross-track reference.

3.3.4.3.3.4 Image Motion Compensation
By further processing the orbit ephemeris information

(3. 3.‘4. 3.3.3) and accelerometer inputs, the image motion shall be determined
to sufficient accuracy to reduce the image rate at the center of the format
to that required by 3.1.1.4.7. An image motion detector shall be provided.
The NCS shall provide information to the image motion detector equating
to a V/h error no greater than one percent. The image motion detector
shall return error signals or measurements. -

As an objective, the image motion detector shall measure

both the in-track image motion error and the cross component resulting
from yaw error.

Manned- Automatic Configuration
Manual hand controller inputs shall be accepted from the
These corrections shall apply to the

astronaut to correct image rates.
orbit reference, and affect following targets. The processing of image

motion detector inputs to the NCS shall be a crew option.

3.3.4.3.3.5 Payload Attitude Measurement
A star acquisition and tracking system (SATS) shall be
The mounts for this system shall

integrated into the mission module.
be positioned and designed for the maximum correlation between the

SATS reference and the optics pointing reference., The specific stars to

be tracked during photographic operations shall be determined by ground

data processing. Assuming an in-track error no greater than that

specified in 3. 3. 4. 3.3. 3, the SATS shall establish the attitude of its
mounting axes with respect to the local vertical and the orbit plane with

two sigma errors no greater than 1.5 minutes. Prior to acquisition, the

NCS shall point the axis of the tracker to the line of siglt to the star with

an error no greater than 2 degrees. The reliability of the SATS for the

mission duration shall be 0.95.

SPECIAL HANDLING ~ *¢
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3.3.4.3.3.6 Camera Control
The Navigation and Control System (NCS) shall provide open
loop adjustments and commands, and off-axis image motion compensation

The open loop adjustments shall include exposure, slit control,
Commands

control.
focus (correction for slant range), and a cycle command.

shall be provided to the platen and/or slit as required for across-the-format
IMC. Calculations for this IMC control shall be performed by the NCS.

The focus sensor shall provide signals correlating with the
apparent error in focus for the scene under observation. Open loop
operations shall be provided by recording focus error signals for ground
analysis and subsequent platen commands in all modes. In addition, the

manned-automatic mode shall have open loop focus capability which can be

controlled by the crew,

The NCS shall provide information to telemetry and the
camera data lamps. This information shall include a convenient rev. and
frame identifier, time of exposure of the center of the frame, which can
be correlated to within one millisecond of GMT, the eXposure getting, and
information allowing the determination of the angle between the LOS to

the target and the local vertical with an error no greater than 2 minutes
of arc (2¢° ).

Manned-Automatic Version
The NCS shall provide control signals to select the film to

be positioned for each exposure.

3.3.4.3.3.7 Sequential Control
The NCS shall provide for the sequential control of the
This function shall include the execution

Mission Payload System Segment,
of real time commands within one second of their receipt, and the execution
of stored commands within 200 msec, of the time indicated by their

associated time label. Stored commands shall be employed for housekeeping

tasks not directly related to photography.

3"104. 7




NRO APPROVED FOR
RELEASE 1 JULY 2015

s
P craioN
e

During a single forward to rearward motion of the tracking

mirror, the NCS shall sequence the events required to photograph a single
Nominally, a single target will be photo-
The various

target, or a cluster of targets.
graphed in stereo with three different exposure settings.
exposures will be taken to improve the resolution of both the highlights

and the shadows. When photographing target clusters, the available time
and camera cycle constraints may limit photography to the one exposure
setting calculated by the NCS using sun angle and scene content information.
The cluster or target definition provided by the ground shall specify the
exposure ground rule, stereo angle, and specific target for each frame,

Clustered targets may be defined as offsets to the first target in the cluster
to be photographed.

Manned- Automatic Version
When photographing a target cluster, manual hand controller

input correcting position for the first frame shall apply to all targets in

the cluster. Rate corrections shall be accepted throughout the sequence.

3.3.4.3.3.8 Thermal Door Control
The NCS shall control the thermal door servos, The door

positions shall be controlled to limit the heat energy entering the tracking

mirror bay without obstructing the light from the target by more than 2 %.

3.3.4.3.3.9 Target Acquisition and Selection {Manned-Automatic)

Two acquisition and tracking scopes shall be provided to assist

the crew in their selection of the target and the reduction of pointing
errors. The NCS shall provide for the closed loop control of these two
optical devices using an interface similar to that provided for the primary

tracking mirror. Both crew stations shall have the capability to observe

the image from either acquisition and tracking scope, or from the

primary optics. Manual hand controller inputs shall be accepted from

the . crew to - perform the functions listed in 3.3.4,3.3.3. and 3.3.4.3.3.4

3-104.8




NRO APPROVED FOR
RELEASE 1 JULY 2015

and to slew the acquisition scopes in a manual search mode. The NCS

shall store and process a matrix relating the axis of the main optical

system to the axes of the two acquisition and tracking scopes.

Alternate targets (or target clusters) shall be available

to the crew to permit the circumvention of weather. The selection of

options for the target or cluster following any given target or cluster
shall be prepared at the Mission Control Center. The target options shall

be transmitted to the vehicle either as earth referenced coordinates, or
as designators of targets stored in the vehicle.

Controls shall be provided for the designation of targets
by the crew and for their comments relating to the estimated quality
of the photography.

The NCS shall provide open loop commands to the target

cue system, These commands shall result in the automatic presentation

of the target cueing aids required by the crew to center the targets or

properly position the offset reference.

3.3.4.3.3,10 NCS Communications
Two data services shall be provided to the telemetry
real time diagnostic data and a stored

system from the NCS computer:
mission reporting service.
Real time diagnostic data shall be provided at a rate

between one and five kilobits per second. These data shall contribute to

the analysis of control system performance. This diagnostic data shall

include all control signals interfacing with the computer software.

The mission reporting service shall provide a summary

of system operation during the photographic pass. This service shall be

provided at a rate between 500 and 1200 bits per second to permit direct
transfer to data lines between the tracking station and the Mission Control
Center. Operational data on each photograph shall be included. In addition,
critical instrumentation data shall be reported as a backup to the vehicle

telemetry recorder/SGLS ground station/SCF data processing system.

3-104.9
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The NCS shall accept data from the MCC (via tracking

stations) as specified in Section 3.3.2.2.5,2. Data required by the NCS

shall be organized into words and blocks of words. Both the words and
blocks shall be tested for validity.

For all possible conditions of communications noise, the
coding shall assure that distorted data is not acted upon by the NCS. As
a secondéry requirement, the coding shall assure efficient information
transfer with any bit error rate less than 10—3. Coding used for command

feedback (telemetry verification) shall permit continuation of a block after

experiencing a temporary loss of telemetry reception. The NCS shall

extract portions of data and circulate these data through government

furnished decryption equipment.
As a design objective the NCS shall accept data at a rate

of ten kilobits per second. Coincident photographic operations are not

Efficient operation of 10 kbps
5

required when accepting data at 10 kbps.
is not required at bit error rates greater than 10  ~.

3.3.4.3.3.11 Reliability (U)
The NCS shall be designed to survive failure such that

after any single failure, the NCS shall be capable of supporting a productive
mission. Redundancy shall be utilized and it shall be a design objective
that this redundancy be achieved with a minimum of additional equipment
configured so that failure may reduce capability but not abort the mission.
The design of the NCS and the arrangement of the
equipment shall be such that each of the redundant elements will be able

to be tested and checked individually.

3.3.4.3. 4 Electrical Power and Distribution Subsystem

The Mission Payload equipment shall be designed to the
same requirement specified for the Laboratory in paragraph 3.3.2.2.8.7
except that relative to paragraph 3.3.2.2.8.7.2, specified performance
shall be achieved within 30 seconds after a power interruption of up to one
second, provided the timing signal is restored/retained correctly. The
electrical power allocation for this segment is specified in paragraph
3.3.1.1.2.4. The allocation per referenced paragraph shall be supplied
to the Mission Payload Segment by the Laboratory Vehicle Segment.

163
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3.3.4.3.5 Data Readout Subsystem (Manned Flights Only)
A readout subsystem shall be provided for the transmission

of photographic information to the ground. The primary requirements for
this system are quality and security. The secondary requirements are
quantity, economy, crew convenience, and reliability. A standard

SCF S-band data link operating at 20 MBPS shall be employed.

3.3.4.3.5.1 Resolution
As a design objective, the data readout subsystem shall

scan and transmit pictures with no loss in resolution. It is required that

the loss in photographic resolution due to scanning and digitizing shall

be no greater than 20 percent.

3.3.4.3.5.2 Quantity
The readout subsystem shall read out the maximum area

of photographic material consistent with the other requirements in

Section 3. 3.4.3.5. The subsystem shall scan and transmit 5 square

inches in 4 minutes.
3.3.4.3.5.,3 Operational Employment
Operation of the readout subsystem shall require a minimum

The scanner shall accept portions of various pictures

of the crew's time.
which have been edited by the flight crew,
' Crew assistance shall not be required during the

readout station pass. Readout will be performed only at stations equipped

with advanced SGLS. Stations equipped for readout shall be the
New Hampshire Station, the Vandenberg Station, the Hawaii Station and

the Station. It shall be a design objective to record

data in encrypted form at the tracking station, and process the encrypted

data at user facilities..
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3.3.4.3.6 Acquisition and Tracking Scopes (Manned-Automatic)

Two acquisition and tracking scopes for redundancy and
efficiency of target acquisition are required. The optical axes of the
scopes shall be capable of being trained from +70° to -40° in-track
and + 45° cross-track. Position and tracking rate data from the scopes

will be fed to the computer for main optics acquisition.

3.3.4.3.6.1 Magnification Range
The scope image will be a 5X magnification with a capability

It shall be a design objective to also provide 1X for wide

to change to 25X.

field of view.

3.3.4.3.6.2 Field of View
The apparent field of view will be 200, but at the magni-

fication of the eyepiece (5X) the crew will see a 4° field.
3.3.4.3.6.3 Alignment

The scopes will have the capability of being boresighted
with the main optics while on-orbit.

3.3.4.3.6.4 Display
' The view from each scope will be available at both stations.

3.3.4.3.6.5 Scope Control
The acquisition and tracking scopes will be servo driven
The input signals

using independently controlled positioning servo systems.
will be supplied from the NCS and from the controlling crewman's hand-

controller motion. Each crewman will have control capability for both

The gimbal arrangement and optical-dynamical effects should

scopes.
The torquer and

be as close as possible to the Tracking Mirror Control.
equilization design will give consideration to crewman abilities and should

maximize efficient use of this capability., Consideration of a quickened

reticle, wave form input spectrum and noise effects should be included in

order to simplify the tracking task, provide specified accuracy, damping

and response for the overall subsystem. The slew rate capability of the

acquisition and tracking scopes shall be at least 20 degrees per second

in both pitch and roll.

P
&
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- 3.3.4.4 Data Re-entry Vehicle Section

3.3.4.4.1 General Requirements

Manned- Automatic Configuration
The Data Re-entry Vehicle Section (DRVS) shall include one

Data Re-entry Vehicle (DRV) with provisions for a second DRV, DRV
structural supports, launcher tube assembly, release mechanism, and '
auxiliary electrical and mechanical equipment required to evaluate DRV
status, and to control DRV release and separation.

The DRYVS shall be located in the Laboratory Module (LM)

which shall provide the required space and environmental control. The

DRV launcher tube shall be adequate to contain and support one DRV in
the launch, ascent, orbit, and deboost environments; and its centerline
shall be oriented 90 degrees to the orbiting vehicle (OV) roll axis. In the
event a DRV does not eject from the DRV launcher, the capability shall

exist to retrieve the DRV film and reseal the DRV launcher tube as required.

Automatic Configuration
The Gemini B will be replaced by a Support Module (SM).

The Support Module shall serve as the nose fairing of the flight vehicle,

and shall be designed to withstand the launch and ascent environment.

The DRVS shall include six DRV's and shall support,
house, and protect the DRV's and film transport and chute assembly, and
auxiliary electrical and mechanical equipment required to evaluate DRV

status, to control DRV release and separation, and to provide environmental

control.

3.3.4.4.2 DRYVS Structure and Packaging

a. DRV Installation and Removal
The DRV will be fully accessible while attached

to the DRVS support structure.

3-104.13
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b. Retro-rocket Ignitor-installation

If required because of shipping regulations, provisions

shall be made to ingtall the ignitors or initiators at the Launch Complex

without disassembling the DRV, and without invalidating any previous testing.

3.3.4.4.3 DRVS Environmental Control

General
The environmental control shall maintain the internal DRV

o

temperature within 70° ngo F. This will be accomplished, using both

passive and active thermal control as required. '
The DRV and film chute (automatic mode) shall provide

a light tight contamination free environment for the film.

Manned- Automatic Configuration
The DRV and/or launcher tube shall have provisions for

controlled venting so that DRV internal pressure does not exceed the

external pressure by more than 5 psi when separated from the OV or in

the event of loss of Laboratory Module pressure. Manual pressure

relief shall be provided for controlled access to the DRV launcher tube.

Automatic Configuration
The DRV and film chute shall be pressure sealed as

necessary, so that the Laboratory Module pressure can be maintained
Pressure makeup shall be provided to maintain the DRV and film

at 5.0 psia.
chute internal pressure at 5 + 0.5 psia.

3.3.4.4.4 Minimum Acceptable Reliability Level
The DRVS shall have a minimum acceptable reliability

level of:

Manned-Automatic Configuration

DRVS reliability - 0.97
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Automatic Conflguration

DRVS reliability
a. Return of the first DRV - 0.95

b. Return of all six DRV's - O.75

3.3.4.4.5 Prelaunch Testing
At the launch pad, the DRVS will be capable of all necessary

prelaunch tests as part of an overall system test while fully assembled
and mated with the Laboratory Module.

3.3.4.4.6 Data Re-entry Vehicle (DRV)
The DRV shall be the Mark V, modified as necessary to

withstand a pressure differential of 5 psi.
3. General
(L) The DRV and its components will be designed
and qualified to withstand at least 60 days in a Vvacuum space environment
without degrading its subsequent operational capabllity or reliabllity.
The DRV shall not significantly contaminate the Laboratory Module liveable

environment with toxic products. Contamination shall be avoided by the

proper selection of DRV materials or preventlon of outgassing of toxic

materials. The DRV will provide thermal and environmental protectlon for

the film during launch, orblt, and re-entry operations; and will supply

status data to the telemetry subsystem. Its capabilities (with or without

manual assistance) shall include: preparation for de-orbit, and re-entry

and separation from the DRVS support structure.
(2) After separation and spin-up, the DRV will
deboost itself from orbit by firing the retro-rocket, and despinning,

if required, to a rate which will allow the proper re-entry angle and proper

parachute deployment. The deboost operation shall result in no damage or

detrimental effects to the Orbiting Vehicle, including the primary payload
optics. Approximately at the time of separation, the DRV will commence
transmitting an RF signal modulated to provide minimum operational de-
cision data and which will act as a tracking and retrieval aid. A re-
dundant tracking aid shall be required. This deboost must also be

successful from the emergency mode attitude limits, including both N-S and

S-N re-entry.
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(3) After re-entry, the DRV will descend via a

parachute designed for aerial retrieval. The descent rate at 10,000 feet

will not exceed 25 ft/sec, under standard atmosphere conditions. DRV

primary and secondary recovery modes shall be aerial and water, respectively.

(4) The DRV will survive water impact, and the
retrieval aids will remain active until the sink system 1s activated, i.e.
the DRV will continue to float for a minimum of 50 hours, with the sink
system flooding and sinking the capsule after a maximum of 90 hours in the
ocean.

(5) The DRV will contain a system for self-de-

struction if it does not re-enter within a designated area.

b. Data Re-entry Vehicle Separation
The DRV separation and push-off subsystem are to be
considered part of the DRVS. The DRV shall be ejected so as to place it
in the correct attitude, and then spin stabilize prior to ignition of the

retro-rocket.

c. Deboost and Re-entry Dispersions
In the case of proper film handling and with the OV

under the control of the primary stabilization system at DRV separation,
the impact point of the DRV will be within a rectangle + 75 nm in-track
and + 8 mm crosstrack (three sigma). Impact is defined as the latitude
and longitude of the DRV upon descending to 50,000 ft. 1In the case where
the vehicle is in the emergency mode, the successful dispersion rectangle

will be increased by a factor of 2 in each dimension.

d. DRV Electrical Subsystem
All power required in the DRV will be supplied by the

Laboratory Module until receipt by the DRV of that signal which will be
used to activate the DRV battery during the deboost sequence. The DRV
will require no more than two electrical signals to prepare it for deboost.
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