NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Technical Memorandum 33-5856
Volume {, Addendum 1

Mariner Mars 1971 Television Picture Catalog

Experiment Design and Picture Data

Dennis Croshy

“(NASA-CR-140700) HMARLINER MARS 1971 . T AT5=10
. TELEVISION PICTURE CATALOG. VOLUME 1, 175-10890
. ADDEWDUM 1: EXPERIMENT DESIGN AND

- PICTURE DATR (Jet Propulsion Lab. a7
\HC $4.75 J )

Unclas
- ‘CSCL 03B 63/91L,53159h

JET PROPULSION LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA

August 15, 1974



TECHNICAL REPORT STANDARD TITLE PAGE

33‘5855 Vol. I 2. Government Accession MNo.

1. Report No.
eport Mo« Addendum 1

3. Recipient’s Catalog MNo.

4, Title and Subtitle

MARTNER MARS 1971 TELEVISION PICTURE CATALOG
EXPERIMENT DESIGN AND PICTURE DATA

5. Report Date August 15, 1971,

6. Performing Orgonization Code

7. Author(s) Dennis Crosby

8, Performing Organization Report MNo.

9. Performing Crganization Name and Address

JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91103

10, Work Unit No.

11. Contract or Grant No.
NAS 7-100

12, Sponsoring Agency MName and Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546

13. Type of Report and Period Covered
Technical Memorandum

14, Spomsoring Agency Code

15. Supplementary Notes

156, Abstract

This addendum to the Mariner Mars 1971 Television Picture Catalog, Volume I,
comprises footprint plots of the Mariner 9 television mapping of the Martian
surface from Rev 100 through Rev 676 and catalogs of the pictures and their

quadrangle locations.

17. Key Words (Selected by Author(s)) 18, Distribution Statement
Mariner Mars 1971 Project Unclassified -~ Unlimited

Planetary Exploration, Advanced
Planetary Surfaces
Flanetary Mapping

19, Security Classif. (of this report} | 20, Security Classif. (of this page) [ 21. No. of Pages | 22, Price

Tnelassified Unclagsified

Lo




HOW TO FILL OQUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items |, 4, 5, 9, 12, ond 13 agree with the corresponding information on the
report cover, Use all capital letters for title (item 4), Leave items 2, &, and 14
blank. Complete the remaining items os follows:

3. Recipient's Catalog No. Reserved for use by report recipients,

7. Author(s), Include corresponding information from the report cover, In
addition, list the affiliation of an author if it differs from thot of the
performing organization,

8. Performing Organization Report Mo, Insert if performing organization
wishes to assign this number,

10. Work Unit No, - Use the agency-wide code (for example, 923-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized.,
Mon-NASA performing organizations will leave this blank,

11, Insert the number of the contract or grant under which the report was
prepared,

15. Supplementary Notes, Enter information not included elsewhere but useful,
such as: Prepared in cooperation with, ., Translation of (or by}, .. Presented
at conference of. ., To be published in. . .

16, Abstract. Include a brief {not to exceed 200 words) foctual summary of the
most significant information contained in the report, If possible, the
abstract of a classified report should be unclassified, |If the report contains
a significant bibliography or literature survey, mention it here,

17. Key Words. Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging.

18, Distribution Statement. Enter one of the authorized statements used to
denote releascbility to the public or a limitation on dissemination for
reasons other than security of defense information. Authorized statements
are “Unclassified=Unlimited, " "U,S. Government and Contractors only, "
"U. 5, Government Agencies only, " and "NASA and NASA Contractors only, "

19. -Security Classification (of repart), NOTE: Reports carrying a security
classificotion will require additional markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DeD 5220, 22-M). '

20. Security Classification {of this page). NOTE: Because this page may be
used in preparing announcements, bibliographies, ond data banks, it should
be unclassified if possible. |f a classification is required, indicate sepa-
rately the classification of the title and the obstract by following these items
with either "(U)" for unclassified, or "(C}" or "(5)" as applicable for
clossified items,

21. No, of Pages. Insert the number of pages.

22, Price. Insert the price set by the Clearinghouse for Federal Scientific ond
Technical Information or the Government Printing Office, if known.




TECHNICAL REPORT STANDARD TITLE PAGE

1. Report Mo. 33-681 2. Government Accession No.

3. Recipient’s Catalog No.

4. Title and Subtitle

MARINER MARS 1971 ATTITGDE CONTROL
SUBSYSTEM

5. Report Date September 15, 1971

4. Performing Organization Code

7. Authors) Rance S. Edmnds

8. Performing QOrganization Report No.

?. Performing Organization Nome and Address

JET PROPULSION LABORATORY
Califernia Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91103

10, Work Unit No.

11. Contract or Grant No.
NAS 7-100

12, Sponsoring Agency Name ond Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546

13, Type of Report and Period Covered
Technical Memorandum

14, Sponsoring Agency Code

15, Supplementary Motes

16. Abstroct

The Mariner Mars 1971 attitude conirol subsystem (ACS) is a three-axis
stabilized system that evolved from the Ranger and early Mariner designs.

It is comprised of a Sun sensor set, a Canopus tracker, an inertial reference
unit, two Cold Gas Reaction Control Assemblies, two rocket engine gimbal
actuators, and an attitude confrol electronics unit. The subsystem has the
following eight operating modes: launch, Sun acquisition, roll search,
celestial cruise, alle-axes inertial, roll inertial, commanded turn, and

thrust vector control.

In the celestial cruise mode, the position cmtrol is held to +0.25 deg. -
Commanded turn rates are +0.18 deg/s. The attitude control logic in con-
junction with command inputs from other spacecraft subsystems establishes
the ACS operating mode., The logic utilizes Sun and Canopus acquisition
signals generated within the ACS to perform automatic mode switching so
that dependence of ground control is minimized when operating in the Sun
acquisition, roll search, and celestial cruise modes. The total ACS weight
is 29.8 ke (65.7 1b}, and includes 2.4 kg (5.4 1b) of nitrogen gas. Total
power requirements vary from 9 W for the celestial cruise mode to Sh W for

the ccommanded turn mode.

17. Key Words (Selected by Author(s)) 18. Distribution Statement

Mariner Mars 1971 Project Unclassified -+ Unlimited

Planetary Spacecraft, Advanced

19, Security Classif. (of this report) | 20, Security Classif, (of this page) | 21. No. of Pages | 22, Price

Unclassified Unclassified

127




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover. Use all capital letters for title (item 4), Leave items 2, 6, and 14
blank, Complete the remaining items as follows:

3. Recipient's Catalog No, Reserved for use by report recipients.

7. Author(s), Include corresponding information from the report cover, In
-oddition, list the affiliation of an author if it differs from thot of the
performing organization,

8. Performing Organization Report No, Insert if performing organization
wishes to assign this number,

10. Work Unit No, Use the agency-wide code (for exomple, 923-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized,
Mon-NASA perfarming organizations will leave this blank.

11, Insert the number of the contract or grant under which the report wos
prepored.

15. Supplementary Notes, Enter information not included elsewhere but useful,
such as: Prepared in cooperation with. .. Translation of {or by). ., Presented
at conference of. .. To be published in. ..

16. Abstract, Include a brief (not to exceed 200 words) factual summary of the
most significant information contained in the report, If possible, the
abstract of a clossified report should be unclassified. |f the report contains
a significant bibliography or literature survey, mention it here.

17. Key Words. Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging.

18, Distribution Statement, Enter one of the authorized statements used to
denote releasability to the public or a limitation on dissemination for
" reasons other than security of defense information, -Authorized statements
are "Unclassified~Unlimited, " "U,S, Government and Contractors only, "
"U.5. Government Agencies only, ” and "NASA and NASA Contractors only, "

19. Security Classification (of report). NOTE: Reports carrying a security
classification will require additiona! markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DeD 5220, 22-M),

20. Security Classification (of this poge). NOTE: Because this poge may be
used in preparing announcements, bibliographies, and data banks, it should
be unclassified if possible. If a classification is required, indicate sepa-
rately the clossification of the title and the abstract by foltowing these items
with either "(U)" for unclassified, or "(C)" or "(5)" as applicable for
classified items,

21. No. of Poges, Insert the number of pages,

22, Price, Insert the price set by the Clearinghouse for Federal Scientific and
Technical Information or the Government Printing Qffice, if known.




Page 1 of 2

TECHNICAL REPORT STANDARD TITLE PAGE

1, Report No. 33-703 2. Government Accession No. | 3. Recipient’s Catalog No.
4, Title ond Subtitle 5. Report Date potoper 15, 197k
VIKING ORBITER 1975 THRUST VECTOR CONTROL :
SYSTRM ACCURACY 4. Performing Orgonization Code
7+ Author(s) 1, F. McGlinchey 8. Performing Organization Report No.
9. Performing Organization Name and Address {0, Work Unit Mo,
JET PROPULSION LABORATORY
California Institute of Tschnology 11. Contract or Grant No.
4800 Cak Grove Drive NAS 7-100
Pasadena, California 91103 13. Type of Report and Period Covered

12, Sponsoring Agency Name and Address Technical H andum

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546

14, Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

The purpose of the Thrust Vector Control (TIVC) System is to point the engine

- thrust at the vehicle center of mass and thus maintain astiitude stability
during propulsive maneuvers. This is accomplished by mounting the engine
in a two-axis gimbal system. The TVC system then controls the pointing of
the engine by closed loop control of two linear actuators which extend or
retract and rotate the engine in its gimbal system.

The velocity vector (AV) pointing error incurred during a propulsive maneuver
is made up of several parts, and the TVC system error is one of these. This
error arises because the center of mass and engine thrust are not perfectly

aligned.

It is the purpose of this memorandum to assess the magnitude of the TVC gystem
portion of the AV pointing error and to provide simplified and linearized
models for predicting its magnitude for the various propulsive maneuvers.

The accuracy of the linearized analysis is verified using a detailed nenlinear
gix~-degreec-of-freedom computer simmlation.

The Jet Propulsion Isboratory is responsible for the Viking Orbiter System,
which is part of the overall Viking Project managed by the Viking Project

17. Key Words (Selected by Author(s)) 18. Distribution Statement
Control and Guidance Tnelassified -- Unlimited
Planetary Spacecraft, Advanced
Propulsion, Liguid
Viking Project

19. Security Classif, (of this report) | 20, Security Classif. (of this page) | 21. No. of Pages | 22, Price
Unclassified Unclassified 36




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Moke items 1, 4, 5, %, 12, and 13 agree with the corresponding information on the
report cover, Use all capital letters for title (item 4), Leave items 2, &, and 14 -
blank. Complete the remaining items as follows:

3. Recipient's Catalog No. Reserved for use by report recipients,

7. Author(s). Include correspending information from the report cover, In
addition, list the affiliation of an author if it differs from that of the
performing organization,

8. Performing Orgonization Report No. Insert if performing organization
wishes to assign this number,

10. Work Unit No, Use the agency-wide code (for example, 923-50-10-06-72),
which uniguely identifies the work unit under which the work was authorized,
Non-MNASA performing organizations will leave this blank.

11. Insert the number of the contract or grant under which the report was
prepared,

15. Supplementary Notes, Enter information not included elsewhere but useful,
such as: Prepared in cooperation with, ., Translation of (or by). ., Presented
at conference of. ., To be published in. ..

16, Abstract, Include a brief (not to exceed 200 words) factual summary of the
most significant information contained in the report, If possible, the
abstract of a classified report should be unclassified. |f the report contains
a significant bibliography or literature survey, mention it here,

17, Key Words, Insert terms or short phrases sefected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging.

18. Distribution Statement. Enter one of the authorized statements used to
denote releasability to the public or a limitation on dissemination for
reasons other than security of defense information, Authorized statements’
are "Unclassified—Unlimited, " "U.S. Government and Contractors only, "
"U.S, Government Agencies only, " and "NASA and NASA Contractors only, " ‘

19. Security Classification {of report). NOTE: Reports carrying a Securityz.7 o
clossification will require additional markings giving security and down~ -
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DoD 5220, 22-M),

- 20, Security Classification (of this page). NOTE: Because this page may be _
~~ used in preparing announcements, bibliographies, and data banks, it should
be unclassified if possible. If a classification is required, indicate sepo-
rately the classification of the title and the abstract by following these items
with either "(U)" for unclassified, or "(C)" or "(5)" as applicable for
clossified items,

21. No. of Pages. Insert the number of pages.

22, Price. Insert the price set by the Clearinghouse for Federal Scientific and
Technical Information or the Government Printing Office, if known,




Page 2 of 2

TECHNICAL REPORT STANDARD TITLE PAGE

1. Report No. 33.703 2. Government Accession No. | 3. Recipient’s Catalog No.

4. Title and Subtitle 5. Report Date

. 6. Performing Orgonization Code

7. Author(s) 8. Performing Organization Report No.

9. Performing Organization Name and Address 10. Work Unit No.

JET PROPULSION LABORATORY
California Institute of Technology 11. Controct or Grant No.

4800 Oak Grove Drive NAS 7-100

Pasadena, California 91103 13. Type of Report and Period Covered

12, Sponsoring Agency Name and Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 14
Washington, D.C. 20546 -

Sponsoring Agency Code

15, Supplementary Notes

16. Abstract

Office at Langley Research Center for NASA, The spacecraft will be launched
on a Titan III-E/Centsur launch vehicle in August 1975.

17. Key Words (Selected by Author(s)) 18. Distribution Statement

19, Security Classif, {of this report) 20, Security Classif. (of this page) 21. No. of Pages | 22, Price




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover, Use all capital letters for title (item 4), Leave items 2, 6, and 14
blank, Complete the remaining items os follows:

3. Recipient's Catalog No. Reserved for use by report recipients,

7. Author(s), Include corresponding information from the report cover, In
addition, list the affiliation of en author if it differs from that of the
performing organization,

8. Performing Orgonization Report Mo, Insert if performing organization
wishes to assign this number,

10. Work Unit No, Use the agency-wide code (for example, $23-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized.
Non-NASA performing organizations will leave this blank,

11. Insert the number of the contract or grant under which the report was
prepared,

15. Supplementary Notes, Enter information not included elsewhere but useful,
such as: Prepared in cooperation with, ., Translation of {or by), .. Presented
at conference of. .. To be published in, .,

16. Abstract, Include a brief {not to exceed 200 words) factual summary of the
most significant information contained in the report. |f possible, the
abstract of a classified report should be unclassified, |If the report contains
a significant bibliography or literature survey, mention it here,

17. Key Words, Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise ta be used for cotaleging,

18, Distribution Statement, Enter one of the authorized statements used to
denote releasability to the public or a limitation on dissemination for
reasons other than security of defense information. Authorized statements
are "Unclassified—Unlimited, " "U.S, Government and Contractors only, "
"U.S. Government Agencies only, " and "NASA and NASA Contractors only, *

19. Security Classification (of report), NOTE: Reports carrying a security
classification will require additional markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DoD 5220, 22-M).

20. Security Classification (of this page). NOTE: Because this page may be
used in preparing announcements, bibliographies, and data banks, it should
be unclassified if possible. If a classification is required, indicate sepa-
rately the classification of the title and the abstract by following these items
with either "(U)" for unclassified, or "(C)" or "(S)" es applicable for
classified items,

21. Mo, of Pages, Insert the number of pages,

22, Price. Insert the price set by the Clearinghouse for Federal Scientific and
Technical Information or the Government Printing Office, if known,




TECHNICAL REPORT STANDARD TITLE PAGE

1. Report Mo. 33-706 2. Government Accession No. | 3. Recipient’s Catalog MNo.

4. Title and Subtitle 5. Report Date goioher 15, 1974
IRAJECTORT S TION FOR THE TNER 6. Performing Organization Code
JUPITER/SATURN 1977 PROJECT y

7. Auth 8. Performing Organization Report No.

Uthors)  James S. Dyer, Ralph F. Miles, Jr. 8 -
?. Perfarming Organization Name and Address 10, Work Unit Neo.
JET PROPULSION LABORATORY
Czlifornia Institute of Technology 11. Contract or Grant No.
4800 Oak Grove Drive NAS 7-100
Pasadena, California 91103 13. Type of Report and Period Covered
i h
12, Sponsering Agency Name and Address Technical Memorandum
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION :
. d
Washington, D.C. 20546 14, Sponsoring Agency Code

15,

Supplementary Notes

16.

Abstract

This article describes the use of decision analysis to facilitate a group
decision-making problem in the selection of trajectories for the two Space-

craft of the Mariner Jupiter/Saturn 1977 Project.

This NASA project ineludes

the participation of some 80 scientists divided by specialization amomg 11
science teams, A set of 32 candidate trajectory pairs was developed by the

Prolect in collsboration with the science teams,

Each science team then

ordinally ranked and assigned cardinal utility function values to the
trajectory pairs. The data and statistics derived from collective choice
rules were used by the scientists in selecting the science-preferred

trajectory pair.

17. Key Words (Selected by Author(s))

19, Security Classif, {(of this report)

Mariner Jupiter-Saturm 1977 Project
Orbits and Trajectories

18, Distribution Statement

Unclassgified -~ Unlimited

Unclasgified Unclassified

20. Security Classif, (of this page)

21. No. of Pages | 22, Price
2




HOW TO FILL OUT THE TECHMNICAL REPORT STANDARD TITLE PAGE

Maoke items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover. Use all capital letters for title (item 4). Leave items 2, 6, and 14
blank. Complete the remaining items as follows:

3. Recipient's Catalog No. Reserved for use by report recipients,

7. Author(s). Include corresponding infarmation from the report cover. In
addition, list the affiliation of an author if it differs from that of the
performing organization,

8. Performing Qrganization Report No, Insert if performing arganization
wishes to assign this number,

10, Work Unit No. Use the agency-wide code (for exomple, 923-50-10-06-72),
which uniquely identifies the work unit under which the werk was authorized.
Non-MASA performing organizations will leave this blank,

11. Insert the number of the contract or gront under which the report was
prepared,

15, Supplementary Notes. Enter information not included elsewhere but useful,
such as: Prepared in cooperation with. .. Translation of {or by). . . Presented
at conference of.., To be published in. ..

16, Abstract. Include a brief {not to exceed 200 words) foctual summary of the
most significant information contained in the report, |f possible, the
abstroct of a classified report should be unclassified. [f the report contains
a significant bibliography or literature survey, mention it here.

17. Key Words. Insert terms or short phrases selected by the author that identify
the principol subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging,

18. Distribution Statement. Enter one of the authorized statements used to
denote releasability to the public or a limitation on dissemination for
reasons other than security of defense information, Authorized statements
are "Unclassified~Unlimited, " "UJ, S, Government and Contractors only, *
"U.S. Government Agencies only, " and "NASA and NASA Contractors only, "

19. Security Classification (of report). NOTE: Reports carrying a security
classification will require additional markings giving security and down=
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DoD 5220. 22-M),

20. Security Classification (of this page). NOTE: Because this page may be
used in preparing announcements, bibliographies, and data banks, it should
be unclassified if possible. If a classification is required, indicate sepa-
rately the classification of the title and the abstract by following these items
with either "(U)" for unclassified, or "{C)" or "(S)" as applicable for
classified items, ‘

21. No. of Pages. Insert the number of pages.

22, Price, Insert the price set by the Clearinghouse for Federal Scientific and
.Technical Information or the Government Printing Office, if known,




TECHNICAL REPORT STAMDARD TITLE PAGE

1. Report No. 33-713

2. Government Accession No. | 3.

Recipient’s Catalog No.

4. Title and Subtitle

SWMBOLIC INTEGRATION OF A CLASS OF

50

Report Date
PO P9 October 15, 197h

ALGEBRATC FUNCTIONS é. Performing Orgonization Code
7+« Author 8. Performing Organization Report MNo.
©  Baward W. Ne srrorming
10. Werk Unit No,

?. Performing Organization Name and Address

JET PROPULSION LABORATORY
California Institute of Technology
4800 Qak Grove Drive

Pasadena, California 91103

11.

Contract or Grant No.
NAS 7-100

13.

12, Sponsoring Agency Mame and Address
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Washington, D.C. 20546

Type of Report and Period Covered

Technical Memorandumn

14.

Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

An algoritlm, based on a series of analyses by Carlson, is presented for
the symbolic integration of a class of algebraic functions. This class
consists of functioms made up of rational expressions of an integration vari-
able x and square roots of polynomials, trigonametric and hyperbolic functions

of x.

The algorittm is constituted of four major components, viz., (i) re-

duction of input integrand to canonical form, (ii) intermediate internal

representation of integral, (iii) classification of output, and (iv) reduction
and simplification of output to well-known functions.
tion, the algorithmic outline as well as some simple examples will be described.

In the oral presenta-

17. Key Words (Selected by Author(s})

Computer Programs
Mathematical Sciences

18. Distribution Stotement
Unclassifled -- Tnlimited

19. Security Classif, {of this report)
Unclassified

20, Security Classif. (of this poge)
Unclassified

21, No. of Pages | 22, Price

16




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover. Use all capital letters for title (item 4), Leave items 2, 6, and 14
blenk, Complete the remaining items as follows:

3.
7.

10.

17.

18.

1%,

20.

21,
22,

Recipient's Catalog Mo, Reserved for use by report recipients,

Author(s), Include corresponding information from the report cover, In
addition, list the affiliation of on author if it differs from that of the
performing organization,

Performing Orgonization Report No, Insert if performing organization
wishes to assign this number,

Work Unit No, Use the agency-wide code (for example, 923-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized.
MNon-NASA performing organizations will leave this blank,

. Insert the number of the contract or grant under which the report was

prepared,

Supplementary Notes, Enter information not included elsewhere but usefu!,
such as: Prepared in cooperation with, ., Translation of (or by). .. Presented
at conference of. .. To be published in,,,

Abstract, Include o brief (not to exceed 200 words) factual summary of the
most significant information contained in the report. If possible, the
abstract of o classified report should be unclassified, |f the report contains
a significant bibliography or literature survey, mention it here.

Key Words, Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging.

Distribution Statement, Enter one of the authorized statements used to

denote releasability to the public or a limitation on dissemination for

reasons other than security of defense information, Authorized statements

are "Unclassified—Unlimited, " "U, 5, Government and Contractors only, *
"U.S5. Government Agencies only, " and "NASA and NASA Contractors only, "

Security Classification (of report), NOTE: Reports carrying a security
classification will require additional markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DeD 5220. 22-M).

Security Classification (of this page). NOTE: Because this page may be
used in preparing ennouncements, bibliographies, and data banks, it should
be unclassified if possible, f a classification is required, indicate sepa~
rately the classification of the title and the abstract by following these items
with either “(U)" for unclassified, or "{C)" or "(S)" as applicable for
classified items,

No. of Pages. Insert the number of pages.

Price, Insert the price set by the Clearinghouse for Federal Scientific ond
Technicol Information or the Government Printing Office, if known,




TECHNICAL REPORT STANDARD TITLE PAGE

1. Report No, }j2.23 2. Government Accession No. | 3. Recipient’s Catalog Mo,

4. Title and Subtitle 5. Report Date .\ cber 15, 1974
2

THE DEEP SPACE NETWORK PROGRESS REFORT
JULY AND AUGUST 197L

6. Performing Organization Code

7+ Author (s} JPL Staff 8. Performing Organization Report No.

?. Performing Organization Name and Address 10, Work Unit No.

JET PROPULSION LABORATORY
California Institute of Technelogy
4800 Osk Grove Drive

Pasadensa, California 91103

11. Contract or Grant No.
NAS 7-100

13. Type of Report and Period Covered
DSN Progress Report

12, Sponsoring Agency MName and Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION i Seomorine Aceny Code
Washington, D.C. 20546 > P

15. Supplementary Motes

16. Abstract

This report describes work performed for the JPL/NASA Deep Space Network
(DSN). Progress is presented on DSN supporting research and techmology,
advanced development and engineering, and implementation, and DSH operations
which pertain to mission-independent or muliiple-mission development as
well as to support of fiight projects. Each issue contains a description

of the functions and facilities of the DEN.

17. Key Words (Selected by Author(s)) 18, Distribution Stotement

Antennas and Transmission Lines Onclassified -~ Unlimited
Information Theory
Telemetry and Command
Tracking

19. Security Classif. (of this report) 20, Security Classif, (of this page) 21, No. of Pages | 22, Price
Unclagsified Unclassified 151




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover, Use all capital letters for title {(item 4), Leove items 2, &, and 14
blank, Complete the remaining items as follows:

3. Recipient's Catalog No. Reserved for use by report recipients,

7. Author(s), Include correspending information from the report cover, In
addition, list the affiliation of an author if it differs from that of the
performing orgaonization,

8. Performing Organization Report No, Insert if performing organization
wishes to assign this number,

10. Work Unit No, Use the agency-wide code {for example, $23-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized,
Non-NASA performing orgonizations will leave this blank,

11, Insert the number of the contract or grant under which the report was
prepared,

15. Supplementary Notes, Enter information not included elsewhere but useful,
such as: Prepared in cooperation with, , , Translation of (or by), .. Presented
at conference of, ., To be published in, ..

16. Abstract, Include a brief {not to exceed 200 words) factual summary of the
most significant information contained in the report. |f possible, the ‘
abstract of a classified report should be unclassified, If the report contains
a significant bibliography or literature survey, mention it here,

17. Key Words, Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and thot are sufficienty
specific and precise to be used for cataloging,

18, Distribution Statement, Enter one of the authorized statements used to
denote reteasability to the public or a limitation on dissemination for
reasons other than security of defense information. Authorized statements
are "Unclassified—Unlimited, " "U.S. Government and Contractors only, "
"U.5. Government Agencies only, * and "NASA and NASA Contractors only, "

19. Security Classification (of report), NOTE: Reports carrying a security
classification will require additional markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DoD 5220, 22-M).

20, Security Classification (of this page). NOTE: Because this page may be
used in preparing announcements, bibliographies, ond data banks, it should
be unclassified if possible. If a classification is required, indicate sepa-
rately the classification of the title and the abstract by following these items
with either "(U)" for unclassified, or "(C)" or "(S)" as applicable for
classified items,

21. No. of Pages. Insert the number of pages,

22, Price, Insert the price set by the Clearinghouse for Federal Scientific and
Technical Information or the Government Printing Office, if known,




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Technical Memorandum 33-585
Volume | Addendum 1

Mariner Mars 1971 Television Picture Catalog

Experiment Design and Picture Data

Dennis Crosby

JET PROPULSION LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA

August 15, 1974



Prepared Under Contract No, NAS 7-100
National Aeronautics and Space Administration



Preface

The work described in this repori was performed by the Space Sciences Division of the
Jet Propulsion Laboratory, under the cognizance of the Mariner Mars 1971 Project.

FIL:p

JPL TECHNICAL MEMORANDUM 33.685, VOL, |, ADD. 1



Contents

I. Introduction . . . . . . . . . . 1
A. Science Cycles . . . . . . . . . 1
B. Science Sequences . . . . . . . . 1
Il. Mercator Projections: Wide-Angle Camera Coverage . . 5

Itl. Polar Stereographic Projections of the South Pole:
Wide-Angle Camera Coverage . . . . . . . ib

IV. Polar Stereographic Projections of the South Pole:
Narrow-Angle Camera Coverage . . . . . . 25

V. Polar Stereographic Projections of the North Pole:

Wide-Angle Camera Coverage . . . . . . . 37
VI. Polar Stereographic Projections of the North Pole:
Narrow-Angle Camera Coverage . . . . . . 45
‘Table
1. Surface feature locations . . . . . . . . 3
Figures
1. Index map . . . . . . . . . . 2

Mercator Projections: Wide-Angle Camera Coverage

2. Mapping Cycle |, Geodesy, Revs 100-138 . . . . 7

Mapping Cycle |1, Geodesy, Revs 139-177;

Mapping Cycle |11, Mapping, Revs 178216 . . . . 8
4. Mapping Cycles | and Il, Mapping, Revs 100-177 . . . 9
5. Mapping Cycle |, Non- Mappmg and Non- Geodesv,

Revs 100-138 . . . . . 10
6. Mapping Cycle I, Non- Mapplng and Non-Geodesy,

Revs 139-177 . . . . . . . . 1
7. Mapping Cycle 111, Non- Mappmg and Non-Geodesy,

Revs 178-216 . . . . . . . 12
8. Extended Mission, Phase |, Revs 218-262 . . . . 13
9, Extended Mission, Phase Il, Revs 416-676 . . . . 14

Polar Stereographic Projections of the South Pole: Wide-Angle
Camera Coverage

10." Mapping Cycle IA, Non-Global, Revs 100-118 . . . 17
11. Mapping Cycle 1A, Global, Revs 100-118 . . . . 18

JPL. TECHNICAL MEMORANDUM 33-5685, VOL. |, ADD. 1

PREGEDING PAGE BLANK NOT FILMEN



Contents (contd)

12. Mapping Cycle IB, Non-Glohal, Revs 119-138 . . . . 19
13. Mapping Cycle IB, Global, Revs 119-138 . . . . 20
14. Mapping Cycle Il, Revs 139177 . . . . . 21
15. Mapping Cycle IH, Revs 178-217 . . . . . . 22
16. Extended Mission, Phase I, Revs 218-262 . . . . 23

Polar Stereographic Projections of the South Pole: Narrow-Angle
Camera Coverage

17. Mapping Cycle i, Revs 100-138 . . . . . . 27
18. Mapping Cycle I1A, Revs 139-169 . . . . . . 28
19. Mapping Cycle II1B, Revs 160-177 . . . . . . 29
20. Mapping Cycle ItIA, Revs 178-188 . . . . . . 30
21. Mapping Cycle 111B, Revs 189-204 . - . . . . . 31
22. Mapping Cycle IIIC, Revs 205-217 . . . . . . 32
23. Extended Mission, Phase |A, Revs 218-226 . . . . 33
24, Extended Mission, Phase IB, Revs 227-235 . . . . 34
25. Extended Mission, Phase IC, Revs 236-262 . . . . 35

Polar Stereographic Projections of the North Pole: Wide-Angle
Camera Coverage

26. Mapping Cycle |, Revs 139-177 . . . . . . 39
27. Mapping Cycle [HHA, Revs 178-196 . . . . . . 40
28. Mapping Cycle 1B, Revs 197-217 . . . . . . 41
29. Extended Mission, Phase |, Revs 218-262 . . . . 42
30. Extended Mission, Phase I1A, Non-Global,

Revs 416-431 . . . . . . . . . 43
31. Extended Mission, Phase |1B, Non-Global,

Revs 436-676 . . . . . . . . . 44

Polar Stereographic Projections of the North Pole: Narrow-Angle
Camera Coverage

32. Mapping Cycle |11, Revs 178217 . . . . . . 47
33. Extended Mission, Phase |, Revs 218-262 . . . . 48
34. Extended Mission, Phases I, l11, IV, Revs 416-676 . . . 49

JPL TECHNICAL MEMORANDUM 33-585, VOL. |, ADD. 1



Abstract

This addendum to the Mariner Mars 1971 Television Ficture Catalog, Volume I, com-
prises footprint plots of the Mariner 9 television mapping of the Martian surface from
Rev 100 through Rev 676 and catalogs of the pictures and their quadrangle locations.
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l. Introduction

The air-brushed reliel maps included in this addendum to
the Mariner Mars 1971 Television Picture Catalog, Vol. I, show
a portion of the Mariner 9 television coverage of the surface of
Mars. The footprint plots are Mercator projections in the inter-
val 70°S to 70°N latitude, polar stereographic projections in
the interval 65°S to 908 latitude for the south pole, and 65° N
to 90°N latitude for the north pole. The footprint outlines are
rectified, and the planet limb is shown as a jagged linc.

The footprints are identified either by the data automation
subsystem (DAS) time or by the revolution number followed
by the last four digits of the DAS time. These identificrs appear
at reticle 1 (upper left hand corner of the picture), unless this
corner is outside the plot area. In this case, they are located at
the first corner (rotated clockwise) that appears within the plot
area.

Because the Martian surface was obscured by dust during
the first 100 revolutions of Mariner 9, the footprint plots for

the pictures taken during this period were not generated.

The pictures are subdivided into combinations of the fol-
towing science cycles and science sequences:

A. Science Cycles

(1} Mapping cycle 1, Revs 100-138.

JPL TECHNICAL MEMORANDUM 33-585, VOL. |, ADD. 1

(2) Mapping cycle 11, Revs 139-177.

(3) Mapping cycle 111, Revs 178-217,

(4) Extended mission, Phase [, Revs 218-262.

(3) Extended mission, Phase II, Revs 416-676.

B. Science Sequences

(1) Mapping.

(2) Geodesy.

(3) Global and/or atmospheric.

(4) Targeted (all those not listed above),

Each map in this document may be obtained from the Na-
tional Space Science Data Center (NSSDC) at larger scales
(1:25,000,000 for Mescator and 1:5,000,000 for stereographic)
as line drawings without surface features. A reference set of
positive transparencies of these maps is filed in the Science

Data Library at the Jet Propulsion Laboratory.

Figure 1 is an index map of the quadrangle locations. Loca-
tions of the surface features are listed in Table 1.
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Table 1. Surface feature locations,
AREA LAT  LONG AREA LAT  LONG AREA LAl LONG ARLA AT

ACHILLIS PONS Jy 3n DELTOTON SINUS -7 305 MEMNOML A -290 145

ACIDALIUM: MAHE s 3n DEUCALIONIS REwld -16 344 MEKIPLANT S1NUS _— a Ei"“ :”"#.3” =73 50
ACIDALIUS FONS S0 73 OEUTHERONILUS 35 259 MERUL 3 puy h8 haelaLls -7 a5
AEOLLS -5 210 Dla -6l B MESOGALA n 160 HIMA UBREVIS -72 299
AERTA 15 309 DIACRIA w7 164 MOAH 1F 340 SALALUS SLNS -1l 328
AETHERIA 35 240 DIOSCURTA 44 312 MOER1S LACUS y 271 MANGE K -up 196
BETHIOPIS 5 238 EDEN 18 351 MOrS ARGENT INA -70 30 stanula 62 15n
ALBA ¥l 107 EDOM -3 345 MOKPHEDS LACUS 35 23N SERPENTIS, MAKc -2 221
AMAZON1S 3 154 ELECTRIS =45 180 HELTAKR _oa bl SILOE FONS 38 5
AMLNTHES 5 256 ELYS1UM 23 216 NEITH REGIC S p7e SIuo1s =48 16t
AONIUS SINUS -51 115 EO0S -15 Ak MEREMTHFS 17 265 SINAL (THAUMAS1A) -17 s
ARABIA a2 324 ERIUANIA -4 220 NERETUUM FRETUn -43 51 SIHENUMe MAKE -32 154
BRAM -3 14 ERTTHRAE UM MARL -33 2% WILIACUS LACUS 1 23 SIRENUM SThUS ~35 131
ARAXES -27 125 EUNOSTOS 12 2an NTLOKLRAS 15 58 SITHONIUS LACUS 53 237
ARCAGIA 49 125 EUPHRATES 15 234 NICUSYRTIS 39 280 SOLIS LACUS -2? a5
ARETHUSA LAGUS 59 338 EUXIAUG Lacus e 157 NIX OLYMPICA 20 138 S0uTH POLAR CaP CENTER -84 n
ARGTHE T -5 30 GANGES 8 63 NOACHIS -43 350 STk a8 202
ARGYRE 11 -8 72 GEHON 15 358 NOCTIS LACLS -12 a5 Ry -20 97
ARNON 50 335 GOMER SINUS -5 25 NGLUS ALCTGNEUS 32 2% SYRTLS MAJOH 10 e
ASCRAEUS LACUS 19 105 GOHGONUM S 1HUS -30 140 NOLUS GORDTI g 129 STHTIS MINGR =10 261
ATLANT1S -33 166 GYNDES 95 215 NOLUS LADCOONTLS 20 2uB TAIS a0 57
AURQRAE SINUS -12 49 HADHIAGCUMs MARE, =35 275 NORTH POLAH CA+ CEMTER K9 29 TEMPL 45 b5
AUSONT & -a7 247 HAMMONTS CORNY -5 120 NOTT S1MUG -63  20u THAks IS -2 105
AUSTRALE r MARE -63 26 HEBES LACUS -1 a3 NOTUS -71 212 THAUMAL T A -3k Bu
BATHYS PORTUS -41 110 HECATES LACUS 38 205 NOVISSIMA THYLE -2 3tn THOANA PALUS 29 2uR
BIULIS FONS 17 133 HELLAS -4 295 NOVUS MONS -7 320 THOTH 33 255
BOKEOSYRTIS s5 300 HELLESPONTICA, UEPRESSLO —BO 2y NUBIS LACUS 20 260 THYLE 1 -hg 152
BOKEUMr MARE 57 ET HELLESPONTUS -4 322 DEHUTHIA -2 298 THYLE 11 -ub 225
BOSFORDS -4l 75 HEFHAESTUS 21 240 067615 HEGLO -4 60 THYLES COLL1S -7l 232
CANDOR 5 74 HERCUL1S PONS 50 180 oLYMPIA B0 gln THYLE> MOnS -73 154
CAPRI CORNU =24 50 HESPERLA -19 240 0PI 1R -5 Py THYMIAMATA i &
CARALIS FONS -4 1585 HIODEKEL 15 34k ORTYLLA 61 asn TIPHYS FRETUM =56 210
CASIUS 40 264 HOUGERTA 31 139 0xia 21 16 TITaNUM SINUS -an 169
CASTORIUS LACUS 54 155 HOUGERIUS LACUS 20 125 axla MALUS it 18 TITHONIYS LaCuy -2 B>
CEBRENIA 47 215 HYBLAEUS 26 233 xS 10 21 TRACTUS ALuUS LAUSTRAL (5] -5 100
CECKOPIA 65 310 HYPEHRBOREUS LALUS 75 &0 PALINUHT FRETUM -58  jug TRACTYS ALLUS (HORLAL L) 25 P75
CERAUNIUS 25 95 HYPELANOTIUS MONS -6 28 PAMBOTIS LACUS 7 ziA THILACRIA (AUSUNIA BORLALTS)  -20 275
CERBERUS 10 200 TAPYGLA -16 293 PANLRATA ez o10 TRLIGNIS SEs -6 245
CHALCE -4a o ICARLA -40 122 PANDOHAE FHE TUM _z5 345 TRIVIUM CHAROMITL 1A 200
CHAQS 39 218 IDAEUS FON 30 52 PARVAs DEPNESSIO 72 175 TYRRHERUMr MARL 22 292
CHERSUNESLS =54 261 151015 REGLO 20 275 PAvONTS LACUS 1 120 UCHRONT A 70 260
LHRONIUM» MARE ~60 1aa LSMENIUS LACUS “n 334 PLNEUS —ug ;a0 ULTIMUM PROM. =73 179
CHRYSE 9 35 JANUNA 15 35 PHAL THONTIS o 0% ULYx1S FRE Ty -73 195
CRKYSOKERAS -5% 99 JUNEHTAE FOUS -5 62 PHI% O 15 120 uMLe A 49 287
CIMMERIUM: MARL -32 207 LAESTRYGON -5 198 PHLLGRA 31 19 urGeLA - 53 2u4
CLARITAS -3z 102 LAESTRYGONUM S1NUS -3z 200 PHOEMICTS LACUS -1%  10A VULLANT PELAGUE =35 L5
COLOE PALUS u3 297 LEMURLA 65 210 PROMETHLL S1NUS —ut 267 KANTHE 14 52
COPALS PALUS 56 275 LIBYA -1 70 PIGPONTLS | 45 1d0 KANTRUS -4t 230
COPHATES 1% 61 LUNAE PALUS 20 65 PROFONTIS 1T 54 180 YAGnIS FRE UM -3
CROCEA -5 2a% MAEOTIS PALUS 51 124 PROTED HEGID ~u3 a0 TAONLS HEGIO -35 s
CYCLOFIA -2 225 MAGNAY DEPRESSIC -79 270 PROTGHILLS i 11 2ER LACUS w7 289
CYCLOPUM SINUS -10 227 MAREGTLS LACUS 3z 92 PRUMEFHET % LR -63 P50 ZERHYR1A -1e 180
CYDONI1A 46 156 MARGARITIFEH S1HNUS -13 22 PYRHMAE HEGIO -25 22

DREDAL1A -25 120 MELAS LACUS ~-15 Tu RASEMA -2h 191




Il. Mercator Projections:
Wide-Angle Camera Coverage
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DAS-Time Quad

Rev DAS-Time Quad

Mapping Cycle |, Geodesy, Revs 100-138.

Rev

120 5166733 ME=30 120 5884583 MC-26
LD3 5166773 MC-24 120 5884653 MC-26
100 5154B43 ML-2L 120 SBB4TZY MC-26
e S1649L3 MC-24 120 SAB4TI3 M(C-§9
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103 527292} MC-21 126 6100323 MC~3G
105 5344603 MC-3% 126 61233931 MC-27
195 5344673 WC-2B 126 6103463 ML-27
105 5344743 MC-28 126 5180533 MC-27
1LS 5354R17 MC-ZA 126 610GH03 M(-20
1€5  5344R83 NC-22 177 4136303 ML-)0
194 53A0517% MC-25 127 6138373 MC-20
106 53H0583 “C-25 127 6136443 RC-24
166 53ACH53 MC~-25 127 6136513 MC-24
166 5386723 NC-18 127 6136583 MC-L#
166 5380793 MC-LR 128 6172281 #C-13Q
107 54156491 MC-28 128 4172352 MC-30
10T 5416563 MC-71 128 6122423 HL-27
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107 54168773 MC-22 129 6208193 “C-3G
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118 5524843 ML-26 L3l b28CZ93 MC-2%
L1& 3524713 MC-2& L3l &290383 MC-1&
110 5524783 MC-18 132 6316763 MC-I0
111 55604A3 MC-30 132 6316133 MC-27
LIl 5580553 MC=29 132 6316203 M(-27
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Fig. 3. Mapping Cycle H, Geodesy, Revs 139.177; Mapgping Cycla [t, Mapping, Revs 178-216.
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Fig. 9.
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Extanded Mission, Phase 11, Revs 416-676.
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lil. Polar Stereographic Projections of the South Pole:
Wide-Angle Camera Coverage
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IV. Polar Stereographic Projections of the South Pole:
Narrow-Angle Camera Coverage
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Fig. 20. Mapping Cycle |}11A, Ravs 178-188.
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Fig. 21. Mapping Cycle |HB, Revs 189-204.
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Fig. 23. Extended Mission, Phase 1A, Revs 218-226.
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V. Polar Stereographic Projections of the North Pole:
Wide-Angle Camera Coverage
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Fig. 26. Mapping Cycle 11, Revs 139-177.
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Fig. 31, Extended Mission, Phase 1iB, Non-Global, Revs 436-676,
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VI. Polar Stereographic Projections of the North Pole:
Narrow-Angle Camera Coverage
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Mapping Cycle 11, Revs 178-217.

Fig. 32.
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IV, Revs 416-678,

Extended Mission, Phases {1, 1},

Fig. 34.
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