
- 2 6 8 0 4

i

NASA CONTRACTOR
REPORT

NASA CR-61386

SKYLAB EXPERIMENT PERFORMANCE

EVALUATION MANUAL

Appendix K: Experiment S009 Nuclear
Emulsion (MSFC)

By J. E. Meyers
Teledyne Brown Engineering Company
Huntsville, Alabama

March 31, 1972

=-5.

Prepared for

N A S A - G E O R G E C . M A R S H A L L SPACE F L I G H T C E N T E R
Marshall Space Flight Center, Alabama 35812



TECHNICAL REPORT STANDARD TITLE PAGE
1. REPORT NO.

NAS'A CR-61386
2. GOVERNMENT ACCESSION NO. 3. RECIPIENT'S CATALOG NO.

4. TITLE/AND SUBTITLE
Skylab Experiment Performance Evaluation Manual

/Appendix K: Experiment S009 Nuclear Emulsion
(MSFC)

5. REPORT DATE

March 1972
6. PERFORMING ORGANIZATION CODE

7. AUTHOR(S)
J. E. Meyers

8. PERFORMING ORGANIZATION REPORT »

9. PERFORMING ORGANIZATION NAME AND ADDRESS

Teledyne Brown Engineering Company
Huntsville, Alabama

10. WORK UNIT NO. •

11 CONTRACT OR GRANT NO.

NAS8-21804

12. SPONSORING AGENCY NAME AND ADDRESS

National Aeronautics and Space Administration
Washington, D. C. 20546

13. TYPE OF REPOR'i & PERIOD COVERED

Contractor Report

14. SPONSORING AGENCY CODE

IB. SUPPLEMENTARY NOTES

Prepared for Astronautics Laboratory, Science and Engineering

16. ABSTRACT

This appendix contains a series of analyses for Experiment S009, Nuclear
Emulsion (MSFC), to be used for evaluating the performance of the Skylab
corollary experiments under preflight, inflight, and post-flight conditions.
Experiment contingency plan workaround procedure and malfunction
analyses are presented in order to assist in making the experiment
operationally successful.

17. KEY WORDS

Skylab Experiments

18. DISTRIBUTION STATEMENT

Unclassified - Unlimited

19, SECURITY CLASS1F. (of this report)
«•,

Unclassified
20. SECURITY CLASSIF. (of thli page)

Unclassified
21. NO. OF PAGES

86
22. PRICE

$3.00

IffiFC - Form 3292 (May i»69)



ACKNOWLEDGEMENTS

The appendices to this manual are prepared by the following personnel:

Appendix M: Thomas, O.K. , Experiment S-l 50, Galactic X-Ray
Mapping, Teledyne Brown Engineering Company, Huntsville,
Alabama, 1-14-72.

Appendix N: Purushotham, K. S. , Experiment S-183, Ultraviolet
Panorama, Teledyne Brown Engineering Company, Huntsville,
Alabama, 3-9-72.

Appendix R: Tonetti, B. B. , Experiment T-020, Foot Controlled
Maneuvering Unit, Teledyne Brown Engineering Company,
Huntsville, Alabama, 3-31-72. (

Appendix K: Meyers, J.E. , Experiment S-009, Nuclear Emulsion,
Teledyne Brown Engineering Company, Huntsville, Alabama,
3-31-72.

11



APPENDIX K. EXPERIMENT S-009, NUCLEAR EMULSION (MSFC)

March 31, 1972

Prepared By:

J. E. Meyers



TABLE OF CONTENTS

Page

SECTION I. Experiment S-009, Nuclear Emulsion
Pre-Flight Operations Evaluation
Analysis K-7

SECTION H. Experiment S-009, Nuclear Emulsion
Interface Block Diagram K-26

SECTION HI. Experiment S-009, Nuclear Emulsion
Systems Diagram K-28

SECTION IV. Experiment S-009, Nuclear Emulsion
Data Requirements Summary K-30

SECTION V. Experiment S-009, Nuclear Emulsion
Data Request Forms K-32

SECTION VI. Experiment S-009, Nuclear Emulsion
Engineering Change Requests K-42

SECTION VII. Experiment S-009, Nuclear Emulsion
Evaluation Sequence K-44

SECTION VIII. Experiment S-009, Nuclear Emulsion
Malfunction and Contingency Plan
Outline K-59

SECTION DC. Experiment S-009, Nuclear Emulsion
Malfunction Analysis K-69

SECTION X. Conclusions and Recommendations K-71

REFERENCES ' K-73

K-2



LIST OF ILLUSTRATIONS

Figure Title Page

K-l. Experiment S-009, Nuclear Emulsion
Functional Block Diagram K-22

K-2. Experiment S-009. Nuclear Emulsion
Interface Block Diagram and Definition K-27

K-3. Experiment S-009, Nuclear Emulsion
Systems Diagram K-29

K-3



LIST OF TABLES

Table Title Page

K-I. Experiment S-009, Nuclear Emulsion Pre-flight
Evaluation Analysis K-8

K-II. Experiment S-009. Nuclear Emulsion Data
Requirement Summary K-31

K-III. Experiment S-009» Nuclear Emulsion Evaluation
Sequence K-45

K-IV. Experiment S-009, Nuclear Emulsion Malfunction
and Contingency Plan Outline - Experiment
Preparation (P) K-60

K-V. Experiment S-009, Nuclear Emulsion Malfunction
and Contingency Plan Outline - Experiment
Operation (O) K-64

K-VI. Experiment S-009, Nuclear Emulsion Malfunction
and Contingency Plan Outline - Experiment
Termination (T) K-68

K-4



DEFINITION OF SYMBOLS

Symbol Difinition

AM Airlock Module

cb circuit breaker

ccw counter clockwise

Compt. Compartment

Condr. Conditioner

CM Command Module

DMA Abrambs Motor Manufacture model designation

FBD Function Block Diagram

FO Functional Objective

FOV - Field of View

Fwd. Forward

GMT Greenwich Mean Time

HOSC Huntsville Operations Support Center

L.AT Lattitude

MDA Multiple Docking Adapter

MDAC-ED McDonnell Douglas Astronautic's Corporation -
Eastern Division

MSC Manned Spacecraft Center

MSFC Marshall Space Flight Center

NRL Naval Research Laboratory

OA Oribtal Assembly

K-5



Symbol

OMSF

OWS

P

pfn

pft

PI

PLT

PS

SAA

SC

SL

STS

TCS

Temp

S3 through S6

Uplink

Z/LV(E)

DEFINITION OF SYMBOLS (Continued)

Definition

Office of Manned Space Flight

Orbital Workshop

Period Adjust readout

Net Probability of Failure

Total Probability of Failure

Principle Investigator

Pilot

Probability of Success

South Atlantic Anomaly

Stromberg-Carls on

Skylab

Structural Transisition

Temperature Control System

Temperature

Limit Switches

Transmit data from the ground to the Orbital
Assembly

Z axis is pointed to the Earth's local verticle.

K-6



SECTION I.

EXPERIMENT S-009, NUCLEAR EMULSION PRE-FLIGHT
OPERATIONS EVALUATION ANALYSIS

K-7



,-•.

•s

c.
•̂ ^

—>
^f

i
m

1 P
RE

-F
LI

GH
T 

OP
ER

AT
IO

N 
EV

AL
UA

TI

o
CO_J

2

ors
o

^

^1̂to

UJ

LUa.

—̂

CO '<c

Ĥ
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3. 5.1.1

Ref. 3. 5
Define the S-009

Experiment /Carrier
System Interfaces

3. 5. 1

Support
Structure

Experiment
Housing

3. 5. 1.2

Support
Structure Frame

3. 5. 1. 3

Detector
Package

3. 5. 1. 1. 1

Carrier
Assembly -0

3. 5. 1. l.Z

Electronics
Assembly

3. 5. 1.2. 1

0-Angle
Mechanism

3. 5. 1.2.2

Launch
Lock Pin

3. 5. 1.2. 3

Open
Pin Lock

3. 5. 1. 3. 1

Roller
Bearing

3. 5. 1. 3.2

Emulsion
Stack

3. 5. 1. 3. 3

Latches

FIGURE K-l. EXPERIMENT S-009, NUCLEAR EMULSION FUNCTIONAL BLOCK DIAGRAM (Sheet 1 of 4)
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3. 5. 1. 1. 1. 1. 1

FIGURE K-L EXPERIMENT S-009, NUCLEAR EMULSION FUNCTIONAL BLOCK DIAGRAM (Sheet 2 of 4)
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3. 5. 1. 1.2. 1

Limit Switches
(S3 thru S6)

3. 5. 1. 1.2.2

Stepping
Motor

3. 5. 1. 1.2. 3

Wiring
Harness

3. S. 1. 1 .2 .4

3. 5. 1. 1.2. 5

Power
Supply

3. 5. 1. 1.2. 6

3. 5. 1. 1.2. 7

Clock Pulse
Generator (Al)

(A

3. 5. 1. 1.2. 5. 1

Filters
(FL-l/FL-2)

3. 5. 1. 1.2. 5.2

Relays
(K1/K2)

3. 5. 1. 1.2. 6. 1

Power
Switch (SI)

3. 5. 1. 1.2.6.2

Reset/Initiate
Switch (S2)

3. 5. 1. 1.2. 6. 3

3. 5. 1. 1.2.7. 1

Stepping Motor
Driver (A2)

3. 5. 1. 1.2.7.2
"

~1

(And)

(Ar

•if And J

LAnd J

FIGURE K-l. EXPERIMENT S-009, NUCLEAR EMULSION FUNCTIONAL BLOCK DIAGRAM (Sheet 3 of 4)
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3. 5. 1. 3.2. 1

Polycarbonate
Sheets

3. 5. 1. 3 .2 .2

Teflon
Tape

3. 5. 1. 3.2. 3

Aluminum
Tape

3. 5. 1. 3 .2 .4

Film
Emulsion

0-
©-
G-

Ref. 3.7

Perform Experiment
Sensitivity Analysis

FIGURE K- l . EXPERIMENT S-009, NUCLEAR EMULSION FUNCTIONAL
BLOCK DIAGRAM (Sheet 4 of 4)
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Multiple Docking Adapter i

r

r~
E

l_

1

Experiment S-009

Support
Structure

-1 H
jXperiment Housing

Electronics
Subassembly

Carrier
Assembly

n

(-

m
Astronaut

(Pilot)

STS

m
Electrical Power

(Panel 202)

1

Detector
Packa Be

i_

r~ "~
Airlock Module

m
Audio

System

-ii
i

4—•j
r

i_

1

Orbital Workshop

EDFilm '— '
Vault

Command Module

m

T

_l

•H

_i

Data Source Remarks

m

m

m
m

Crew

M156-513

Crew
PI/Communicator

C0039-807
C0005-807
C0018-807
C0019-807
C7044-436

CF0002
C0039-807
C0005-807
C0018-807
C0019-807

Crew

PI/C ommumcator

There are crew support and communications /data interfaces among
the astronaut, Experiment S-009 major components, OWS film vault,
CM detector package storage, AM audio system, and ground opera-
tions. The astronaut must handle the experiment's components,
including the removal and installation of the detector package from
the OWS film vault and CM stowage A communications data link is
established between the PI on the ground and the astronaut in the OA

There is an electrical interface between the MDA/STS electrical
power supply and the S-009 Electronics Subassembly Power is
supplied to the electronics Subassembly through the cb S-009 found
on AM/STS panel 202. A POWER switch, located on the experi-
ment housing, receives the input from panel 202, and functions as
the control point for experiment operation An INITIATE/RESET
switch is placed in series with the POWER switch and automatically
opens and closes the detector package during experiment operations

There is a communications and data interface among the astronaut,
AM audio system, and the ground The 0 angle update, and orbital
period adjust data, generated by computer program, is uplinked
once a day by the ground personnel to the astronaut through the AM
audio system The astronaut can verify any corrective settings
through the audio system in contact with the ground

There is a mechanical and environmental interface between the
experiment's detector package and OWS film vault The detector
package is stored in the OWS film vault before launch, launched,
and used during SL-l/SL-2 experiment operations as needed The
detector package film emulsion is susceptible to damage from high
radiation, high and low temperature extremes, and high humidity
condition A crew support interface between the OWS film vault
and the astronaut is explained in Code | 11

There is a mechanical and environmental interface between the
experiment's detector package and the CM storage bay The
detector package is stored in the CM after experiment completion
for return to Earth. The environmental interfaces are explained
in Code [4] , and a crew support interface is explained in Code |T[

Refer to Code |T] .

Refer to Code |T|

FIGURE K-2. EXPERIMENT S-009, NUCLEAR EMULSION INTERFACE BLOCK DIAGRAM AND DEFINITION
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SECTION IV.

EXPERIMENT S-009, NUCLEAR EMULSION DATA
REQUIREMENTS SUMMARY
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~ DR
DATA REQUEST FORM

Sky lab Program Exp
A£

Page 1 of 1_

F Control No. Date
9-22-71

/SysNo. Revision
5TN-SDI/MDA/S-009 1

Mission Period of Interest Op. Need Date Rev Date
SL-1/2 Flight/Experiment Manned . 3-31-72

Request Contact

Nona E. Fleischman NO
Orgoni lotion MSFC, PM-MO-I Ad

Phone 205-453-3657 phc

Reference Document: ERD: SE-010-POZ-2H, 1

Data Recipient Da** R«1

W. Bock All Time
ires* MSFC, SSE-ASTN-SDF Q^

205-453-3810 j

-20-70; SFP: MSC-03625, 10-30-70
MRD Content

Detailed Requirements:
Voice transcripts of astronaut comments are needed from MSC for all S-009 experi-
ment activities. The transcript should be made available to S&E-ASTN-SDI as soon as
possible after experiment startup.

One copy of the log book is requested as soon as possible after CM splashdown.

Comments & Explanation:

These data will be used to measure and evaluate the integrity of experiment/ carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be
fulfilled (see OMSF Program Directive 35, M-D ML 3200. 138, 5-71).

Originator
Namo J. E. Meyers
Organisation Teledyne Brown, ASD-SHI

sionoU 205-532-1561 Oa(e

Request Apioval
Name

Organization
phone

Signature fjate

Integrator
Name

Organization
phono
Signature pate

Implementing Agency
Name

Organ! zation

phono

Signature Date

MSFC - Form 65 (October 1970)
K-33



DATA REQUEST FORM

Sky lab Program

DRF Control No.

Page 1 of 2

Date

9-22-71

Exp/SysNo.

ASTN-SDI/MDA-S-009

Revision

1

Mission

SL-1/2

Period of Interest

Flight/Experiment Manned
Op. Need Date Rev Date

3-31-72

Request Contact

Name E. Fleischman
Organization MSFC, PM-MO-I

Phone 205-453-3657

Data Recipient

Name W. R. Bock

Addre.s MSFC, S&E-ASTN-SDF

Phone 205-453-3810

Date Req '
Real Time

Qty

Reference Document; ERD;

MRD Content
SE-Q10-002-2H. 1-20-70; SFP: MSC-03625. 10-30-70

Detailed Requirements:

S&E-ASTN-SDI needs to verify the AM Bus No. 2 Voltage at the experiment/carrier
interface. This voltage verification is needed 10 min before initializing the procedures
for the performance of the S-009 experiment tasks. The voltage level is required
again when the experiment is actually started (power ON and programmer operating).

A GMT time correlation reference frame for experiment/system data is needed when
S-009 is initialized "START". Voice update and confirmation is adequate.

Astronaut voice loop comments of S-009 experiment operations are required when
installing the detector package, changing the 0 angle, setting the PERIOD ADJUST
rheostat, and operating the INITIATE/RESET switch.

Comments & Explanation:

These data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be
fulfilled (see OMSF Program Directive 35, M-D ML 3200. 138, 5-71).

Origin otor Integrotor

Nome J. E. Meyers
Orgonizotlon Teled

Signature 205-532-1561

Brown> ASD-SHI

Name

Organization
phono
Signature Dote

Request Aprovol Implementing Agency

Name
Organization
phone
$i gn otu re Date

Name
Organization
phono
Signature Date

MSFC - Form 65 (October 1970)
K-34



DRF Confer" No. Exp/Sys No.
ASTN-SDI/MDA/S-009

Revi sion Date
3-31-72

Detailed Requirements:

Measurement No.

M156-513 (Housekeeping)

K502-512

Measurement Name

V AM Bus No. 2 Voltage

Onboard Timing (GMT)

Detailed Requirements; (Continued)

OA ephemeris and attitude data are needed to correlate the experiment detector
package opening and closing with the 30° N and 25° S LAT positions, and the 0 angle.

All of the above data requests are dependent on MSFC/HOSC Skylab Flight Plan
operational timeline updates. S&E-ASTN-SDI will monitor the HOSC operational
timeline updates and will confirm or advise S&E-COMP-RRG as to specific data
requests approximately 60 min before they are needed.

MSFC - Form 65-1 (October 1970)
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Page 1 of _JL

DATA REQUEST FORM
Sky lab Program

DRF Control No.

Exp/SysNo.

ASTN-SDI/MDA/S-009

Date
9-22-71
Revision

1

Mission

SL-1/2

Period of Interest
Flight/Experiment Manned

Op. Need Date Rev Date

3-31-72

Request Contact

None E. Fleischman
Organization MSFC, PM-MO-I

Phone 205-453-3657

Data Recipient

Name W. R. Bock

Addr«« MSFC, S&E-ASTN-SDF
Phone 205-453-3810

Date Req

All Time

Qty

Reference Document; ERD: SE-010-Q02-2H. 1 -20-70: SVP: MSr.-03A25. 1f>-3f>-7n
MRD Content

Detailed Requirements:

S&E-ASTN-SDI requires the capability to monitor and assess the level of AM Bus
No. 2 Voltage for the S-009 experiment. The voltage levels are needed once every
24 hr for the duration of experiment operation. The voltage data may be provided
as tabular autoscan printout.

Four analog temperature measurements are needed to assess the status of the MDA
internal cyclinder environment, and should be recorded using an SC-4020 plotter. The
cylinder temperature measurements are needed 4 times every 24 hr for the duration
of experiment operations.

The OWS film vault temperature is needed when the detector package is stored during
L - 45 days and launch-through package deployment in the MDA.

Comments & Explanation: \

These data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be
fulfilled (see OMSF Program Directive 35, M-D ML 3200. 138, 5-71).

OriflinotQf
Meyers

' Integrolor

N a m e J -
Organization Teledyne Brown, ASD-SHI
Phone 205-532-1561
Signature

Name
Organization
phono
Signature

Request Aproval Implementing Agency
Name
Organization
phone
Signature

Name
Organization
phono
Signature Date

MSFC - Form 65 (October 1970)
K-36



DRP Contir' No. Exp/Sys No.

ASTN-SDI/MDA/S-009
Revi sion

1

I Poge.2_of

Dot*
3-31-72

Detailed Requirements:

Ml56-513 (Housekeeping)
C0039-807

C0005-807

C0018-807
C0019-807
C7044-436

CF0002

V AM Bus No. 2 Voltage
Temp, Internal Fwd. Cyl. 6
Temp, Internal Fwd. Cyl. 2
Temp, Atmospheric Gas 1
Temp, Atmospheric Gas 2
Temp, OWS Film Vault (Compartment Jl)
Temp, Cabin (CM)

Detailed Requirements; (Continued)

The CM storage compartment temperature is required when returning Experiment
S-009 to earth. These data may be provided in any manner that facilitates the
reduction, handling, and reporting.

All of the above data requests are dependent on MSFC/HOSC Skylab Flight Plan
operational timeline updates. S&E-ASTN-SDI will monitor the HOSC operational
timeline updates and will confirm or advise S&E-COMP-RRG as to specific data
requests approximately 60 min before they are needed.

One OWS analog temperature measurement is needed to assess the gross status of the
film vault, and should be recorded digitally. The OWS temperature measurement is
needed once every 24 hr during mission days 1 through 5.

One CM analog temperature measurement is needed to assess the temperature within
the CM, and should be recorded using an SC-4020 plotter. The temperature measure-
ment is needed from CM detector package storage to CM splashdown, with the majority
of measurements occurring during entry and descent, and post landing phases.

MSPC - Form 65-1 (October 1970) K-37



[ Poor 1 of 1

DRF
DATA REQUEST FORM

Skylob Program Exp/S

Mil l ion Period of In te res t
SL-1/2 Flt/Expt, Man

Request Contact

Nome F. H. Butler Name

Oigonilalion PM-MO-I Addre

Phor,. 205-453-3657 Phon.

ZorrirolHo. Oat;

yt No. Revi lion
ASTN-SD/MDA/S009-019

Op. Heed Doto Rev Dole

Data Recip ien t Do'" R«1
Mr. W. R. Bock uPn8

SRrF1 A^TTM ^TTF
MSFC, Alabama 35812 Oly

205-453-3310 l

Reference Doc-jmwm ERD: SE-01 0-002-2H, 1-20-70; SFP: MSC-03625, 10^3T5-70~
MRD Content

Detailed Requirements : Experiment S009 Real-Time Voice Comments

Voice loop of astronaut comments'are needed for initializing procedures, start-up,
update, adjustment, and termination of the S009 experiment tasks! filso, when
installing the detector package, changing the beta angle, and setting the
PERIOD ADJUST switch

Comments & Explanation:

Oriqinotor
Han, Mr. W. R. Bock
O'goniict ion MSFC/SStE-ASTN-SDF
phono 205-453-3810
Vsnoturo Dole

Request Apioval
NO-IB H. Golden
O'goniialion PM-MO-I

Phone 205-453-3735
Sigi.arura Do,,,

In top ro to r
Nome J. R. Riquelmv
Orgonizotion S&E-ASTN-SDF
Phono 205-453-3810
Signature • pole

|mplc-nei\tirig Agency
Homo

Orgoni zatlon

phono

Signature Dott

MSPC - Fora e» (O^trt^r 1570) K-38



D R K <

DATA REQUEST FOR/A

Sky lab Program E*P/S
'A

Minion Period of Interest
SL-1/2

Request Contact

Nom« D. A. Schaefer N n m o
Orgonizolion PM-MO-I Addre

Ph.-. 205-453-3659 Pnone

Pogo 1 of '_

Control Mo. Date

ys Mo. Rcvinon
LSTN-SD/MDA/S009-020

Op. Need Data Rev Dot*

Data Recip ien t ®$?$f9

Mr. W. R. Bock 72 hr
it S&E-ASTN-SDF Q^

MSFC, Alabama 35812 ,
205-453-3810 l

Reference Document: ERD: SE-01 0-002- 2H, 1 -20-70; SFP: MSC-03625, 10-30-70
MRD Content

Detailed Requirements: Experiment S009 Voice Transcripts

Voice transcripts of astronaut comments are required for all S009 experiment
activities. The transcripts should be made available within 72 hours.

Comments & Explcnation:

Orig ina tor
Non,o Mr. W, R. Bock
orooni ic t ion MSFC/S &E - ASTN-SDF
Phono 205-453-3810
Signature Dole

Request Aprovol
Homo H. Golden
0'9=n'»ol'00 PM-MO-I

Phone 205-453-3735
Sigi.atui* pote

In teg ra to r

N0"19 J. R. Riquelmy
Orgoni.ation S&E- ASTN-SDF

Phono 205-453-3810
Sionofjro Dote

Implement ing Agency
r^amo

Organ) zot fon

phono

$i (nature Oot«

MSFC - Korm 45 (Oclobsr J970)
K-39



Poge1o(_L

DATA REQUEST FORM
Skylob Program

DRF Control No.

Exp/SysNo.

' ASTN-SD/MDA/S009-022

Dale
09-22-71

Revision

Mission
S-l/2

Period of Interest
Flt/Expt, Man

Op. Need Dote Rev Date

Request Contact

Ham* D. A. Schaefer
Orgonlzolion PM-MO-I

Phon. 205-453-3659

Data Recipient

Nome

Address

Phone

Mr. W. R. Bock
S&E-ASTN-SDF
MSFC, Alabama 35812
205-453-3810

ftoYd'
24 hr

Otx

Reference Document* ; b&-010-OOZ-ZH, l-ZO-70; S1TP; MSC-OTt)25, 10-30-70

MRD Content

Detailed Requirements: Experiment S009 Film Storage Temperature

The .OWS film vault temperature (compartment Jl) is needed when the detector package
is stored during launch minus 45 days and launch through package deployment in the
MDA.

Comments & Explanation:

Originator Integrator

Name
Organization
phono
Signature

Mr. W. R. Bock
MSFC/S&E-ASTN-SDF
205-453-3810

Date

Name

Organization
phono
Signaturo

J. R. Riquelrhy
S&E-ASTN-SDF
205-453-3810

Dot*

Implementing AgencyRequest AprovoT"

0 rgcni zafion
phono
Signature

H. Golden
PM-MO-I
205-453-3735

Date

Organization

phono
Signature Don

MSFC . Form 65 (October 1970)
K-40



I Poge 1 of

DATA REQUEST FORM
Skylob Program

DRF Control No.

Exp/SysNo.
ASTN-SD/MDA/S009-023

Date
09-22-71
Revision

Mission

SL-1/2

Period of In tares*

Flt/Expt, Man

Op. Need Dote Rev Dote

Request Contoct

Homo D. A. Schaefer
Orgonl lotion PM-MO-I

Ph.n. 205-453-3659

Data Recipient

Name

Addresi

Phono

Mr. W. R. Bock
S&E-ASTN-SDF
MSFC, Alabama 35812
205-453-3810

Date Req
Post-Fit

Qty

ReUrence PoeumcnM ERD; SE-010-002-2H. 1-20-70; SFP;
MRD Content

MSC-03625. 10-30-70

Detailed Requirements:

The CSM S009 detector package storage compartment temperature is required when
returning the experiment to earth. The data may be provided in any manner that
facilitates the reduction, handling, and reporting.

The S009 detector package temperature should be monitored and verified during
recovery and transportation to the principal investigator (PI). The data may be
provided in any manner that facilitates the reduction, handling, and reporting.

Comments & Explanations

Originator Integrator

Namo
O'ooniictlon
phono
Signature

Mr. W-. R. Bock
MSFC/S&E-ASTN-SDF
205-453-3810

Dote

Home

Organization
phono
Signature

J. R. Riquelmy
S&E-ASTN-SDF
205-453-3810

Dote

Request Aptovol Implementing Agtncy

phono

Signature

H. Golden
PM-MO-I
205-453-3735

Dote

Nome

Organ! tallon

phono
Ji gnaturo Date

M3PC - Form 65 (Oclobst t970)
K-41



Engineering Change Requests for Experiment S-009 are N/A.
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SECTION VIII.

EXPERIMENT S-009, NUCLEAR EMULSION MALFUNCTION
AND CONTINGENCY PLAN OUTLINE
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SECTION IX. '

EXPERIMENT S-009, NUCLEAR EMULSION MALFUNCTION ANALYSES

The material contained in this section is an excerpt from Reference 35.
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8. NUCLEAR EMULSION EXPERIMENT, S009

The primary S009 operational functions requiring analysis
are presented in"Table 8.1 Figure 8.1 depicts the relationships
used to develop this table.

Table 8.1 Operational Function and Malfunction Analysis Items,
S009 .

Operational Function Sub-function Malfunction Analysis
Item

8.1 Acquire Galactic
Cosmic Ray Radia-
tion Data

8.1.1 Provide De-
ployment and
Sequencing

8.1.2 Provide Ex-
posure Control

8.1.3 Provide Me-
chanical Con-
trol and
Orientation

8.1.4 Provide
Environmen-
tal Protec-
tion

8.1.1.1 Deployment
(Open/Close) or
Sequencing Failure

8.1.2.1 Shorted Detec-
tor Logic Output

8.1.2.2 Bus Power In-
terruption

8.1.2.3 RESET/INITIATE
sw Open Failure or
Inability to Actuate

8.1.3.1 Beta Angle sel
Failure

8.1.3.2 Carrier Frame
Failure to Rotate

8.1.3.3 Fastener(s)
Fail to Open/Close

8.1.4.1 Emuls ion
Material Punctured
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SECTION X. CONCLUSIONS AND RECOMMENDATIONS

1. The S-009 experiment design requires minimum astronaut involve-
ment for operation.. The astronaut must set up the experiment and make
some minor adjustments, and start the experiment. The electronics
subassembly provides the necessary control sequencing, timing
synchronization, and switching circuitry to permit unattended opera-
tion of the experiment. About once a day the astronaut must make
a time adjustment to the electronics subassembly to ensure that the
detector package opens and closes at the proper times in the orbit.
If the programmer, clock pulse generator, stepping motor drives,
or other components in the electronics subassembly should fail
while the detector package is open, and the package passes into the
data rejection zones (north of the 30° N LAT, and south of the
25° S LAT), there is a high probability that the emulsion stack will be
subjected to radiation fogging. This could cause loss of cosmic
track data, or possibly preclude experiment cosmic data altogether.
It is recommended that the astronaut visually check the detector
package open or closed position more frequently than once during a
24 hr period. The astronaut should correlate the experimental data
gathering and rejection modes with the earth latitude positions
during experiment operations. The astronaut should become aware
of the package being closed when the OA is below the 25° S LAT,
especially during those orbital revolutions that pass through the
South Atlantic Anomaly (SSA). It is expected that this recommenda-
tion will probably impact the astronaut's (PLT) timeline during
SL-l/SL-2.

2. It is concluded that the programmer is probably the most important
single piece of control electronics in the experiment. Any miscount
of the binary counters could preclude the automatic sequence of
operation of the experiment. However, this situation would not
necessarily preclude the ability of the experiment to gather data.
The Skylab crew does have the option to open and close the detector
package (using the INITIATE/RESET switch) for selected orbital
revolutions at the proper earth latitude. -

3. Much concern has been raised about the relative noisiness of the
S-009 experiment during the opening and closing of the detector
package. The problem, as approached by the review item dis-
crepancy writeups, shows that subjective criteria were used to
determine the relative noise of S-009 operation. It is expected,
however, that the noise problem can be either verified or relegated
to an insignificant environmental consideration after the MDA/STS
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Systems Integration test. This test is scheduled to begin in April
1972 at MDAC-ED.

4. It would be highly advantageous to NRL and the experiment perform-
ance evaluation function to have the experiment housing instrumented
mented with telemetry that indicated when the detector package open
and closed events occurred. The event signals could be correlated
to the period adjust, /3 angle, and data gathering/rejection information
for each orbital revolution. If the electronics subassembly should
fail, the ground personnel could request that the flight crew take
appropriate action to continue the experiment on a manual basis,
or save the acquired detector package scientific data. Further
coordination between NRL and MSFC is needed to determine the
feasbility, program impact, and desirability of incorporating
telemetry link to the experiment.

5. A request for deviation was submitted by NRL so that Esso
Beacon 325 grease (MLL-G-3278A) can be used onboard the MDA.
A waiver was issued and granted by MSFC to NRL, as indicated
by PM-SL-DP, NRL, and S&E-ASTN-M. However, S&E-ASTN-SDI
and MMC cannot find the official MSFC waiver. Only a memorandum
indicates that a waiver was issued. It is important that the waiver
be found and verified during the MSFC Design Certification Review;
otherwise, acceptance of the experiment by KSC could be a.
problem.
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