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3.5. 1

Ref. 3. 5
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FIGURE Q-l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES

FUNCTIONAL BLOCK DIAGRAM (Sheet 1 of 1 5)
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FIGURE Q-l. EXPERIMENTT-013, CREW/VEHICLE DISTURBANCES FUNCTIONAL BLOCK DIAGRAM (Sheet 2 of 15)
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Amplifier

FIGURE Q- l . EXPERIMENT T-01 3, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 3 of 15)

Q-22
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FIGURE Q-l. EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 4 of 15).
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3. 5. 2. 1
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FIGURE Q- l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 5 of 1 5)
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dc-dc Converter
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LIMS
Power Supply
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Modulation

Encoder
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FIGURE Q-l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 6 of 15)
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3. 5. 4. 1. 1

Input
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FIGURE Q - l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 7 of 1 5)
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FIGURE Q-l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 8 of 15) .
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FIGURE Q- l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 9 of 1 5)
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3. 5. 4. 3. 2. 1

Analog
Sampler

Controller
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Analog
Input

Sampler

FIGURE Q-l. EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 10 of 15)
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3. 5. 4. 3. 3. 1

&-

Comparator

3. 5. 4. 3. 3. 2

Buffe r

3. 5. 4. 3. 3. 3

Digital to
Analog Converter

3. 5. 4. 3. 3. 4

Reference
Voltage

Regulator

(A

i

^N
nd

^

FIGURE Q-l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 11 of 1 5)
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3. 5. 4. 3. 5. 1

Automatic
Reset

3. 5. 4. 3. 5.2. 1

3. 5.4. 3. 5.2

Clock

Divide r

3. 5.4. 3. 5. 2."2

Crystal
Oscillator

FIGURE Q-l. EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 12 of 15)
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3. 5.4. 3. 6. 1

Data
Driver

3. 5.4. 3. 6. 2

Data
Formatter

3. 5. 4. 3. 6. 3

Clock
Output Drive r

FIGURE Q-l . EXPERIMENT T-01 3, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 13 of 15)
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3. 5. 6. 1

0

Data Acquisition
Camera

3. 5. 6.2

Portable
Flood Light

3. 5. 6. 3

SO-168 Color
Interior Film

3. 5. 6.4

400-ft Magazine
Transport
Mechanism

3. 5. 6. 5

10mm Lens

3. 5. 6.6

Automatic
Spotmeter

3. 5. 6.7

Remote
Camera Cable

— */An

i

FIGURE Q-l. EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 14 of 15)
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0
0
0
0
0
0

0
0

0

Ref. 3. 6

Perform Experiment
Sensitivity Analysis

FIGURE Q-l . EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
FUNCTIONAL BLOCK DIAGRAM (Sheet 1 5 of 1 5)
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Orbital Workshop

Airlock Module Apollo Telescope Mount

0
AM

Time Input

-

AM Data System

m
Tape

Recorder

m
Transmitter

"1

1

" 01
ATM/APCS

L_

. !

ATM Data System

. 0

Transmitter

_l

Code

m
m
m
m
m
m
m
m

m
(To)

(m

0

0

0

Data Source

M7003-440
M7005-440

C rew

Crew

Crew

Crew and Return Film

Crew

Crew

Crew

S7000T013 - S7011T013
G7021T013 - G7024T013
G7054T013 - G7063T013

G7017T013
G7052T013

M7075T013 - M7077T013
K7329T013

Refer to Code [T| .

K7328T013

Crew

Crew

R015-7D2 - R031-702
G023-702 - G028-702
M529-702 - M532-702
MI64-702 - M165-702
G037-702 - G038-702

K38^-702

Refe r to Code (H) .

Remarks

There is an electrical interface between the cb panel No. 612 and each of the following: portable
floodlights and cameras. The cb panel No. 612 supplies power to the cameras and floodlights by way

There is a support interface between the portable floodlights and Experiment T-013. The floodlights

There is a support interface between the two Data Acquisition Cameras (DAC) and Experiment T-013.
The DAC's and film. Reference Code [4 [ , will provide film coverage of the test sequences.

There is a support interface between the film and Experiment T-Oi3. Each of the two DAC's will use
one 400-ft magazine loaded with color interior film, SO-168.

There is a support interface between the film vault and the film. The film vault will provide environ-
mental protection for the film when not in use.

There is an electrical interface between cb panel No. 613 and each of the following: FMS and EDS.
The cb panel No, 613 supplies power to the FMS and the EDS.

There is a communication and data interface between cb panel No. 617 and the EDS. The instru-
mentation portion of the panel is used during experiment operations to allow the tape recording of
the EDS output data.

There is a communication and data interface between the AM tape recorders and the EDS.
The data sources listed will be recorded at 5. 76 kbits/sec on track A of the AM tape recorders.

There is a communication and data interface between the AM tape recorders and the OWS
transmitter. The data stored on the AM tape recorders will be dumped to ground receivers
by the AM Data System transmitter.

There is a data interface between the AM time input and the EDS. The AM time input is used to
time correlate the data from the EDS with the ATM/APCS and movie coverage of the experiment.

There is an electrical interface between Instrumentation Panel No. 542 and the AM tape
recorders. Panel No. 542 provides remote operation of the AM tape recorders from the OWS
forward compartment.

There is an operability interface between the astronauts and Experiment T-013. There is a pointing
and control interface between the astronauts and the ATM/APCS. As the astronaut performs
various experiment tasks, his movements are monitored by the experiment equipment and sent to
the AM data system for tape recording and transmission. The effects of these astronaut motions
on the OWS are sensed by the ATM/APCS and transmitted real time.

Refer to Code 0 .

Refer to Code [l2] .
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N M

EXPERIMENT DATA SYSTEM (EDS)FORCE MEASURING SYSTEM (FMS)

SIGNAL

CONDITIONER

ASSY

FORCE MEASUR ING UNIT (FMU) NO 1

FORCE MEASUR ING UNIT (FMU) NO 2

I 10 TURNS
5K>-*-0-| 5K

OUTPUTS FROM POTENTIOMETERS
TO EOS VIA LIMS DATA CABLE

LIMBS MOTION SENSING SYSTEM (LIMS)

LTR PCN OR ENGR

FROM AM PCM INTERFACE
BOX SWSH OWG 7.3A

*• TOPANEU617
EXP SELECT SW 1

*• DWG 9.1

CALIBRATION
A •*-! BAR .

PLATE— ̂
\

\

b
3--C

^ SENSING
tr PLATE

^^HOLES DRILLED
FOR PORTABLE
HAND HOLD

X.

CAGING /* ~j CAGING

VJ |V

/[H--I- -CD
/ CAGING PIN^

. J MNmTIONER / ARR>AYCELL

A*J A3SY / SECTION A-A *RRAY

FORCE MEASURING UNIT (TYPICAL)

2 REQUIRED

LOAD CELL GEOMETRY

FIXED
FOOT RESTRAINTS
FUU 1 ONLY

CREWMAN WEARING SUIT ASSEMBLY

ADJUSTMENT
MECHANISM 7.8 IN.

POTENTIOMETER
320'

ADJUSTMENT
MECHANISM 1 1/2 IN

LI THROUGH LI 6
ARE POTENTIOMETER
TRANSDUCERS

EXOSKELETAL STRUCTURE

COMMENTS:

|3> T013 DATA REPLACES SUBFRAME 2 DATA

ON AM EXPERIMENTS 1 RECORDER AND IS

DUMPED AFTER EXPERIMENT RUN.

n^> T013 DATA FORMAT

1
2

3
4
5
6
7
8
9
10

11
12
1
2
3
4
5
6
7

8
9

10
11
12

WORD 1

SYNC

Fl

L2
F3
L6

F5
L10
F7
SPARE

F9
LIMS CAL C3

Fll

TIME

Fl
. L2

F3
L6
F5
L10

F7
SPARE

F9

FMU2CAL. C2

Fll

WORD 2

SYNC

F2

L3
F4
L7

Fb
Lll

F8
SPARE

F10
FMU1 CAL Cl
F12
TIME

F2
L3
F4
L7
F6
Lll

F8
SPARE

F10
SPARE

F12 |

WORD 3

SYNC

LI

L4
L5
L8
L9
L12

L13
SPARE

L14
L15
Lib

TIME

LI
L4
L5
L8
L9

L12
L13

SPARE

L14
L15

LI 6

8 BITSAVORD, 72 WORDS AT 10 SPS

SYNC CODE: 0110110011110101 00000000

T013

Q-38
FIGURE Q-3. EXPERIMENTT-013, CREW/VEHICLE DISTURBANCES SYSTEMS DIAGRAM
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DATA REQUEST FORM
Sky lab Program

DKF ConfrolMo.

tixp/Sy s HO
ASTN-SD/OWS/TO1 3-033

o 1 of 3_

I'ato
12/2/71

Revision

SL-1/2, 3 fc 4

Period of fn t c rss i

, Fit

Op. Heed Data Rev Dots

Reqye t t Contoct Dcta R ccipicn* Doto Rat;

H onl O

Of goni lotion

Phono

H amo

AdcJtcs

Phone

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

MRD Con t int

Deto i 'cd R

MOPS Format for Experiment T013

Provide MPOS format for the following pavatneters associated with the operation
of experiment T013 Crew Vehicle Disturbances

Comir, s-nti & Expl en c.'icnj

0 f i o i n o to r Integrator

Mr. W. R. Bock
MSFC/S8cE-ASTN-SDF
205-453-3810

J. R. Riquelmy
Orgon izof .on S &E-ASTN-SDF

Phono ' 205-453-3810
Si cnaf'jro Dote

A f t fOvc !

0 r ̂  tt'T I O f i

f-f.or.c

Sir.i,cturc Dote

f i ration

phone

Si t>n aturo Oct.

1970)
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j Page 2— of _3

DRF Cont ro l Ho .

D e t a i l e d R equipments:

Meas. No.

G7017 T013
G7021 T013
G7022 T013
G7023 T013
G7024 T013
G7052 T013
G7054 T013
G7055 TO 13
G7056 TO 13
G7057 T013
G7058 T013
G7059 T013
G7060 TO 13

:G706l T013
G7062 T013
G7063 T013

S7000 TO 13
S7001 T013
S7002 T013
S7003 T013
S7004 T013
S7005 T 013
S7006 T013
S7007 T013
S7008 T013
S7009 T013
S7010 T013
S7011 T013

K7328 T013
K7329 T013

M7075 T013
M7076 T013
M7077 T013

G023 702
G024 702
G025 702
G026 702
G027 702
G028 702
G037 702
G038 702

Exp/Sys Ho. Rev i s ion Do!*
ASTN-SD/OWS/T01 3-033 12/2/71

Title

Lims, Angle Right Shoulder' Rear
11 " Left Upper Arm
" " Right Elbow
11 " " Shoulder Forward
" " " Upper Arm
" " Left Knee
" " " Shoulder Forward
• i ii ii it ReSLY
11 " Right Hip Forward
" " Left Elbow
" " Right Hip Rear
" " " Thigh
" " Left Hip Rear
ti it it ' i . Forward

" " Right Knee
" " Left Thigh

FMU #2, Load Cell #3
11 #2 " " #2
" #2 " " #6
n #! n .1 #3

" #1 " " #2
H ti 1 H " & 1fr I fr 1
„ #1 „ ,, #5
n #j it it ^4

" n " •• #1
" #1 " " #6
11 #2 " " #5
" #2 " " #4

Event, Timing Reference
" Identification Word

Voltage, FMU #1 Calibration Bridge Reference
M n #2 " " "
11 Lims Calibration Full Scale

Angle, Inner Gimbal CMG #1
" Outer " " #1

Inner " " #2.
11 Outer " " #2

Inner " " #3
" Outer " " #3
" " " Star Tracker
" Inner " " "

11SKC - Form 6S-1 (Ortobrr 1970}
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D R F C o n t r o l

Porj.1 3 Of 3

No. Exp/Sys No. Revis ion Dot?
ASTN-SD/OWS/T013-033 12/2/71

De. lo i lcd R e q u i r e m e n t s : '

Me as

K382

M164
Ml 65
M5-29
M530
M531
M532

R015
R016
R017
R018
ROZ3
R024
R025
R026
R027
R028
R029
R030
R031

. No. Title

702 EPC System Resolver Output (Pitch and Yaw)

702 Voltage, Yaw Fine Sun Sensor Command
702 " Pitch " " " "

•7-0.2. " A.S.S. Output, X Primary
702 " ." " X Redundant
702 " •" " Y Primary '
702 " " .. " Y Redundant ;

702 EPC Pitch Rate Gyro Command
702 " Yaw " " "
702 Rate Outer Gimbal CMC. #1
702 " " " " #2
702 Vehicle X Rate Gyro #1 Output
702 . " Y " " #1 "
702 " Z " " #1 "
702 " X " " #2 "
702 " Y " " #2 "
702 " Z " " #2 "
702 " X " " #3 "
702 " Y " " #3 "
702 " Z " " #3 "

MG'FC - F'crcn S5-1 (October 1970)
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Page 1 of -1

DATA REQUEST FORM
Skyiab Program

DRF Control No.

Exp/SxsNo.

ASTN-SDI/OWS/T013

Date

5-5-72
Revision

Mission

SL-4

Period of Interest

Fit
Op. Need Dote Rev Date

Request Contact

Nome

Organization

Phone

Dole Recipient Date Rfcq

Name Mr. W, R. Bock
Address S& E - ASTN-SDF

phon,' MSFC, Alabama 35812
205-453-3810

Oty

Reference Document; T-013ERD. Exp. Operations Handbook
MRD Content

Detailed Requirements:

MOPS Format for Experiment TO 13

Provide MOPS format for the following parameter associated with the operation of
experiment T013 Crew/Vehicle Disturbances.

MEAS. NO.

M7003-440

TITLE

Voltage-PDCS, OWS Bus 2

Comments & Explanation:

Originator Integrator

Name
Organization
phone
Signature

Mr. B. B. Tonetti
Tcledyne Brown Engr. , ASD-SHI
205-532-1561

Date

Name j. R. Riquelmy
Organiza t ion MSFC, S&tE - ASTN-SDF
Phono 205-453-3810
Signature Oo,e

"Request Ap to veil Implementing Agency

Name

0 rgani zation
phone

Signature Date

Name

Qrgani zation

phone
Si gnoture Date

MSFC - Form 65 (October 1970)
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SECTION VI.

EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
ENGINEERING CHANGE REQUESTS
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No Engineering Change Requests for
Experiment T-013 are recommended.
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SECTION VII.

EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
EVALUATION SEQUENCE
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SECTION IX.

EXPERIMENT T-013, CREW/VEHICLE DISTURBANCES
MALFUNCTION ANALYSES
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Malfunction Analyses for Experiment T-013 are TBS.
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SECTION X. CONCLUSIONS AND RECOMMENDATIONS

1. The success of Experiment T-013 is dependent on the correct data
measurements by the FMS and the proper data collection, correla-
tion, and transmission by the EDS. The logic and electronic com-
ponents of the EDS are dependent on the proper performance of all
subsystem components. If any of the subsystem components mal-
function, then the EDS will not work properly and the experiment
will be compromised.

2. The nature of the experiment used in Experiment T-013 does not
allow the astronauts to detect any but the most obvious mechanical
malfunctions. Because the output of the FMS and EDS is not avail-
able on a real time basis to the astronauts, they must depend upon
ground interpretation of data to verify proper experiment operation.

3. The experiment equipment does not lend itself to contingency plans
for correcting equipment malfunctions. There is little the astro-
nauts can do to detect equipment malfunction or to initiate correc-
tive action.
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