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DEFINITION OF SYMBOLS

А! В

AM

ATM

A Z

С A LIB

ecu
C. L.
C. L.

CM

CMG

CONT

CRT

CSM

D

DAC

DOY

E

ELEV

FBD

FFF

FFM

FO

FOV

FW

HI

HOSC

k

L

LIEF

LIM

M

Both Filter Wheels, A and В are in Zero Position

Air lock Module

Apollo Telescope Mount

Azimuth

Calibration

Crewman Communications Umbilical

Cap is open status
Cap is not open status

Command Module

Control Moment Gyro

Continue

Cathode Ray Tube

Command Service Module

Filter Wheel Select Switches Set for A and В

Data Acquis i t ion Camera

Day of year

Filter Wheel Select Switches Set for В Only

Elevation (Trunnion)

Functional Block Diagram

Filter Flip!Flop

Filter Flip!Flop Memory

Functional Objective

Field of View

Filter Wheel

High

Huntsville Operations Support Center

Azimuth cw limit is met

Azimuth ccw limit is met

Launch Information Exchange Facility

Limit

Elevation cw limit is met

T"6



DEFINITION OF SYMBOLS (CONCLUDED)

MDA

MD/CSU

MSC

MSFC

N

OA

OPP

OWS

P

PABX

PBRS

PC

PCTVS

Pf

PI

PMT

P.O. C.

Ps

R

S

S

SAA

SAL

SEC

SEL

S/I

s.o.
s.o.
sw
TEC

UXM

10 SEC
12 SEC

Multiple Docking Adapter

Motor Drive/Casset te Support Unit

Manned Spacecraft Center

Marshall Space Flight Center

Elevation ccw limit is met

Orbital Assembly

Opposite

Orbital Workshop

Polaroid

Private Automatic Board Exchange

Push botton rotary switch

Printed circuit

Portable Color Television System

Probability of fa i lure

Net probability of fa i lure

Total probability of fa i lure

Principal Investigator

Photomultiplier Tube

Power on Clear

Probability of success

Selected number of sequences

A f i l ter is next to be changed

В fi l ter is next to be changed

South Atlantic Anomaly

Scientific Air lock

Seconds

Select

Speaker/Intercom

Shutter is open status
Shutter is not open status

Switch

Thermal Electric Cooler

Universal Extension Mechanism

10 second pulse (delay)
12 second pulse (delay)
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The photometer system measures three parameters that fully characterize the radiat ion
the skyglow and from the OA corona; i. e. , brightness of the total and of the polarized со

side of the earth. Measurements on the earth's sunlit s ide and at the terminator will be
to characterize the contaminant cloud, and to provide information on skyglow (zodiacal li
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and other regions of the celestial sphere).

or modes:

Mode Objective

0 Calibration
1 Fixed Position
2 Vertical Circle
3 Almucanter
4 Limited Sky Mapping
5 All Sky Mapping
6 Stowage Position Return
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The modes define the actual electro!mechanical operation of the photometer system.

5. These programs are defined by a specific target (gegenschein, ecliptic poles, etc.).

trunnion (elevation) angles, orbital position of program start, duration of performance,
and Scientific Airlock (SAL) location. In all, there are 18 separate programs. A descri
tion of each mode and program is given below:

• Mode 0 CALIBRATION
The calibration mode may be performed with the photometer in any orientation
The photometer is capped and looks at a standard calibration source instead of
the sky. Each of the 10 fi lters is used to observe this calibration source for

one time (10 f i l ters, 2 min 5 sec) prior to the start of every Mode 1 program.

sequence of Modes 2 through 5.
!!Progra m Oa, System Monitor

This program is performed at any shaft (azimuth) and trunnion (elevation)

setting. The photometer is capped, and the sequence counter is used to с yd

provides information on system precision and on typical effects of the changi

The program requires one orbit (94 min) to complete and may be started
anywhere in the orbit. No Data Acquisi t ion Camera (DAC) film is required
for the above program.
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PMT and DAC sunshield dust covers

Photometer head electrical connector dust cap

Canister/SAL seals
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эоsembly fails, the crew is expected to
Communications and Data
!!If the structural integrity of the canister asi

the experiment so as not to compromise ere

e

Vcanister/SAL interface fails, it will i
the PCTVS.

Support
!!If the structural integrity of the canister or

possible to deploy the S!149 experiment and

e

ed to the OWS floor directly below the

Crew Safety
!!The canister shell assembly is interfaced tc

Normally a tripod assembly would be secur<
canister to inhibit X axis movement of the с
the canister would be mounted to the SAL at

•xOо"IIcir

If the tripod cannot be repaired to support tl
terminated.

lat the OWS/SAL wall interface might
hell assembly (measured 52 in. from

Preliminary structural analysis indicates th

the SAL/canister flange interface).

he aft end of the canister assembly

.nister, especially when the canister

The Vehicle Analysis Section (S&E!ASTN!A
than 125 to 150 Ib be applied at anytime to tl
(when mounted in the SAL) without the suppc

h

he crewmen can rope off the immedia

Operability
!!The canister assembly can be isolated from

and UXM cannot be retracted. If desired, t
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• The ejection rod may be binding against the front and back holder brackets, thereby
causing the retainer pin to bind between the ejection tube knob and the retaining
bracket. The crew member would f ind it d i f f icu l t to remove the ejection rod
retaining pin.
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The extension rods provide the means for deploying the UXM and the photometer head into spac

one aft rod designated C. Rods A through В are the same s ize in diameter and length. Rod С

pins on the front end of each extension rod and six holes on the back end of the rod that receive
pins from the succeeding rod. The pins align the threads in the rods for exact mating. The ba
end of the С rod has only four holes to accept the pins from the slewing handle.

All the extension rods have a stripe to indicate when the photometer has been fully retracted. ,
mark is available on each rod (approximately 3 in. from the back end) to indicate the point to w
the rod must be retracted before the extension rod handle can be attached to the rod. All rods

of the mast out of the canister is accomplished by connecting rod A to the UXM mast support tu

the rod. After deploying the rod, the extension rod handle is removed and attached to the next
for deployment. A tube brake is used to clamp the mast in place when attaching or removing
extension rods. All remaining rods are deployed in this manner. After the last rod is deploye
it is further extended (approximately 3 in . ) and preloaded by rotating the slewing handle cw. Т
rod deployment is similar except that only the A and С rods are used and the mast is not preloa

The Pf for the extension rods appears to be small. If the rods should fail, the following s i tuat i
could happen:

it will not be possible to connect the rod or apply a preload to it. If the rod is exec
warped, it may not be possible to extend or retract the rod through the mechanical
control panel. The photometer head cannot be deployed or retrieved.

!!If the extension rods cannot be assembled for photometer head deployment from eit
SAb, the experiment will be terminated.

!!If the extension rods cannot be configured (extended seven rods and fully preloaded]
photometer head deployment from the solar SAb (+Z axis), the photometer cannot j:

a3ГО
 

,!,"a
oT 

• 
£"

•о2£оиin<л

1"1oTT
Jс« 2

• ** 
§

""• £• в
• 'и 

§
•

 
C

L "X
со w

 
о

T!39



се ш
t «л

II. 
о

iS: 
О

: 
<

' 
QО

i 
M

С
О

g. <<1

1 Axnv:иpsооIчиоssни0'ами3о1'12но5J51ч

£8ын<UsJт%>ь.о2;оSы3иj^ рИи»z

ag5szS5Zг

its scanning programs. The photometer calibration program can be accomplished.
A major loss of telemetry measurement data can be expected for the Contamination
and Zodiacal Light/Gegenschein scan programs. Experiment S!149 and PCTVS
measurement data and information would also be lost.

!!If the extension rods cannot be configured for two photometer head deployment
from the anti!oolar SAL (!Z axis), the photometer cannot perform its scanning
programs. The photometer calibration can, however, be accomplished but a
minor loss of telemetry measurement data would be expected. Zodiacal light/
gegenschein program data and Experiment S!149 measurement data would be lost.

Support
!!If the extension rods cannot be configured (extended seven rods and fully preloaded)

for the S!149 experiment or PCTVS deployment from the solar SAL, both the
experiment and television operations would be lost. If the A and С rods cannot be
assembled to support the anti!solar SAL deployment of Experiment S!149, then the

•

Operability
!!It is possible to inadvertently deploy the extension rod through the mechanical centre

panel, so that the rod is lost, if the crew member does not follow the rod deploymen

•
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The extension rod handle, when turned, cannot engage or disengage the rod's forward
threaded section into the preceeding rods. This means that the inner rod is broken, о
thread damage has occurred. The extension rods cannot be attached to the UXM mast
suppport tube or preceeding rod. If the rod was deployed, the crewman could not deta

the rod when turning ccw.

•
Excessive warpage of extension rod may cause the inner rod to bind against the wall o]
the outer rod. Rod warpage may be so severe that binding occurs when trying to deplc
or retrieve the rod through the mechanical control panel. The crewman could not pusl

•

If the extension rod is pushed through the mechanical control panel access hole, the re
will not be visible to the crewman, the panel hole will be open, and a loss of OWS
atmosphere through the rod access hole wil l be evident ( f low of OWS atmosphere wil l

•
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• Mechanical

!!If the spring!loaded retention mechanism breaks, the index pins may disengage

!!If the extension rods cannot be preloaded when deploying the photometer from the si
SAL, the scan programs are lost, but the system monitor programs can stil l be pe:
formed. The S!149 experiment cannot be operated if the above deployment equipme
is not preloaded. The PCTVS cannot scan for the same conditions as mentioned in
mechanical interface. The inabil i ty to preload the seven extension rods constitutes
malfunction that could lead to the e ject ion of the photometer, if they cannot be retr;

!!Th e S!149 experiment cannot be operated from the solar SAL unti l a preload is
applied to the deployment assembly (rods, UXM, and mast support tube).

!!Th e PCTVS cannot be operated (scan) from the solar SAL until a preload is applied
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• The crewman can remove the s l e w i n g handle from the rod without releasing the

* Approximately 37 cw turns of the s lewing handle is required to apply the proper
resis tance preload to the extension rods. If a s ignif icantly greater number of turns
has not applied a preload, either the slewing handle is not properly engaged into the
С rod, or the inner rod attaching assemblies are not fully engaged. The crew membi
should investigate the malfunction before proceeding.

T
JFи

tube plug has provisions for stowage on the same mounting bracket as the slewing handle.
Id any one of the extension rods be inadvertently pushed through the O!ring seal housing,
ving OWS pressure to escape, the tube plug is removed from its stowage bracket and
rted into the mechanical control panel extension rod hole for sealing purposes.
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•crextension occurs, the crewman may be able to retr ieve the deployed rod with the succee
if the rod index pins can be aligned and the stem end threads engaged. This would precluc

t ion of the photometer sys tem. If the overextended rod cannot be recaptured, the photomet

em will be ejected.
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rences 15 through 18.

ejection rod provides the capabi l i ty to eject the extension rod, UXM, orientat ion mechanisi
:he photometer head into space in the event of a crew emergency or an unrecoverable equip
re. If the photometer head cannot be retracted into the canister shell so that the SAL door
.osed, it wi l l be ejected. An internal spring!loaded mechanism placed under compression
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The eject lever is provided for contingency operations which require the capability to eject
the hardware internal to the canister in the event of a malfunction that would not allow retractioi
of the photometer head. Clockwise rotation of the lever unlatches detents to allow attachment
and extension of the ejection rod. The lever knob is detented at both ends of travel and must

d

The Pf for the rod eject latch is considered remote. If the latch should fail to release for
equipment ejection, the following situations could occur:

• Mechanical
!!The ejection rod cannot be deployed to accomplish UXM equipment ejection.

• Electrical

support tube interface cannot be moved forward to accomplish plug and receptacle

• Support
!!Experimen t S!149 and the PCTVS could not be ejected if the need to do so arose.

Experiment S!149 and the PCTVS use the same T!027/S!073 ejection system.1VДVтЭ01U311g10)

•s2•аэSs0s5п)ОТЭSdлH

• The eject lever cannot be pivoted and detented from left!to!right by the astronaut.

• The UXM mast support tube adapter retaining latches cannot be disengaged. The
adapter will not move into the canister assembly when deployed forward. The
crewman can observe the movement of the adapter and latches.

References 15, 18, 19, and 22.

A tube brake is used to provide a restraining force against the rods during extension and
retraction so as to preclude inadvertent loss of rod through the access hole before the UXM
is fully extended or retracted. The tube brake secures a throw!away plug, which is attached
to the UXM mast support tube during launch. The plug is removed and disposed of when
photometer deployment procedures are implemented. When the tube brake is not in use,

it is detented out!of!the!way.

ей3

The Pf for the tube brake is considered remote. If the tube brake should fail during extension
rod deployment or retraction, it could have the following consequences:

!!The tube brake could not restrain the extension rods. 'The A and В extension rods
could inadvertently slip through the rod access hole during deployment.
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30 Vac rms ±10 percent, 400 Hz ±10 percent (square wave)

28 Vdc filtered spacecraft power.

es 15, 18, 37, 38, and 39.

;r switch (SI) applies power to the photometer system. Switch SI is a two pole,
row, hermetically sealed toggle switch that maintains a circuit at either position.
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ir SI is considered remote. If SI should fail, the following effects could occur:
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Electrical
!!If SI fails open, power cannot be applied to the relay and driver assembly

to drive the orientation mechanism and photometer head electrical subsystems.
!!If SI fails closed in the POWER ON condition, the power cannot be cut off. The a

priate cb at panel no. 617 would have to be opened to cut off power to the experim

Communications and Data
!!If SI fails open, no telemetry or DAC film will be acquired. The experiment will

be lost.
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Support
!!If SI fails open. Experiment S!149 cannot be commanded open/close by the astron

be operated.
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Operability
--The crewman can acquire 28 Vdc to the photometer system power supply through

manual control panel EXPERIMENT SELECT s w ( S l l ) , S-149 sw (S12), and reque
ground telemetry command signals S378 or S250 to be executed ON. The Sll sw i
be in the S-149 position and the S12 sw must be positioned to CMD. These conditi
permit 28 Vdc to be delivered to the experiment power supply. The photometer
polarizer circuit will be disabled until telemetry signal S380 or S256 is commandt
from the ground. The S380 or S256 command signal latches circuitry that permit
polarizer wheel to be driven.

i of failure is by crewman observation that all control panel indicator readout lights
Lluminate (see readouts DS-1 through DS-5) when SI is switched to the POWER ON
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3The SAL power cable (stowed in the photometer storage container F591) is connected from
the common control panel at receptacle J6, to OWS panel 518/544, and makes power avail:

| to the photometer system from OWS buses 1 and Z.

!о£u
 
XThe SAL instrumentation cable (stowed in the photometer storage container F591) is conne

from the common control panel at receptacle J7 to OWS panel 518/544, and provides a pati>.и1s12a!а8VIа0

»rtS.0вои§о1•а§лтза3зиа"о1'rertaоg5оиJн

1

and connected to the manual control panel at J9. The J8 panel interface is a feed through ;
cannot be disconnected.

References 15, 18, 36, 37, 38, and 41.
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The shaft switch (SZ) is used to manually orient the photometer head in azimuth (refer to
functional item 3.5. 1.4.3.2).. Switch SZ is a single pole, three position, hermetically sea.
toggle switch, that maintains a circuit at all positions. S2, in the INCH position, rotates t
head in an increasing angular direction; S2, in the DECK position, rotates the head in a de<

1 ing angular direction; the center position is OFF.
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With the automatic programmer connected, SZ is used to manually set the mode initializati
conditions of azimuth. With the shorting plug connected in place of the automatic program
(at the manual control panel), all pointing is done manually. With the shorting plug install
the following automatic stops are provided:

« ч

Octal Degrees

000 0. 000
100 90. 000
200 180.000
300 270. 000
374 354. 375

To move off these points, within the limits of travel, requires momentary placement of th.
SZ to the center position and then to the direction desired. With the automatic programme
connected, stops are provided' at octals 377 (358. 594°) and 374:

rd

я2о

0

(м 
а

2*т £
"" 

и

"•
X

т
 О

«aV0аsEя

хЬ1V
0

^ л•a
_

 
0

"' rf
!4* 

ft

!; !
 a

!2!х
.0

 2
1

 
S

. S
tn 

W
 

ю

T"50



оtoIsо
!
s

I
*

5

C£ 
Ш

О
 1

J

IS°"Js1̂1 o=C
O

z
 <

л

ilis^ D
;

^
 U

J
S

 Q
!

i°8
5

!>
!g

a
 
£
 

.
оS

a £
3

~ " а я

!
I 

5
°

с 
о

 S
 

и
 и

 
н

С 
« 

.2
 

§
 « +

J

*3
!'

и § •§
Д

О
Я

.

Е
5«!

и ~. ^
и

 я
 »

S
 * S

"
Q

. 
0)

^
s

°.
•О '

§г!

fi 
!2

.2 !о

i 1* Ё
"

3

"
"

'3
2

1
3

.S

!||.S
«!»

g
ь а Ц

 
s»a

U
 ц

". 2
 

О
 

« 
X

 «и

w 
! 

!

s 
d

о ^ о
а 

а "а

а «
d 8
в S
H б

3 
w

IIg 2
О

 
О

S g

liо 
os

К 
ы

м
 

О

Т!51



U
J

:rоoo1 
<

I ID

i 
<e

° J
j

scgf

hi о

wg. <cI*H«<иHиQ2«JHОIОЫhЫ0.•X.
и»оsл32оp0h

S £
8 S
H 

S
Ь

 
Э

<l 
2

Ua %J 
S

n§I 
!

>
 

S

&
 

2

22
 

.
W

 
2

S
 

ч
SHJЦов!ЫИг

cannot..д
2'S
0

4
siв •?•

!!If S2 fails open in either INCR or DECR position, the sh
be operated in the failed position but can be operated in 1

3
 
»

S .H
в «
S «
в о
.2 °
!
 »

S.1
О

 
N

lost. Program scans that require the shaft to be initiali
other than octal 040 cannot be set.

•

s* 
i

о !^ 
л

si *
= 1 s
1UU

 
ill 

W
. 

J
S

 —

is!
с

 
d

С 
ад 

С
rt С

 
й

Ь "^ 
о

о° "о
 5

Ope r ability
!!Initia l shaft settings can be set up using an automatic pri

By selecting the proper mode, repetitions, shaft l imit si
programmer and operating the program start switch on i
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shaft position,

s 15, 18, 22, 36, 37, 38, and 41.
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Electrical
!.!If the indicator fails to illuminate, the shaft position can

determined by the crew.
!!If an indicator element is lost it will not display a numer

the indicator can be interpreted by referring to the rema
and knowing that the shaft drive rate is 4 deg/sec.

Pointing and Control
!!Refe r to electrical interface above.
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(ЛMEASUREMENT, PHOTOMETER AND GEGEN
EVALUATION A N A L Y S I S (Sheet 45 of 81)
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Electrical
!!If Sll fails open, there is no effect on T!i
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!!If the polarizer wheel circuit is disabled,

!!If the S!149 MD/CSU circuit is disabled,

•

Operability
!!See functional item 3. 5. 1.3.2. 1. 1. 1.
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£ё1dсIi of switch Sll failure can be observed by the
experiment is operated.
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The FW step switch (S6) controls the position change for FW's A and В located in the cente
housing of the photometer head. Switch S6 is a single pole, three position, hermetically
sealed toggle switch that is spring returned to the center (AUTO) position, and provides a
momentary circuit at MAN!A and MAN!B switch positions. Movement of S6 to MAN!A
steps FW A to the next position. Movement of S6 to MAN!B steps FW В to the next positio
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• Electrical
!!If S6 fails open, power cannot be applied to the logic and relay driver circuits.

The FW stepping motors (Bl and B2) cannot be manually or automatically
moved to the next position.

!!If S6 fails closed in a manual position, FW A or FW В will continue to step
until power is interrupted at the manual control panel.

!!If S6 fails closed in the AUTO position, the FW cannot be positioned manually.
There is no effect on the automatic programmer control circuit, and both FW'

• Operability
— If S6 fails, the FW cannot be electrically synchronized (see functional item

3.5.1.3.3.2.3).

An S6 switch failure indication can be discerned by the crewman when he observes DS!3

registering FW position changes.

•о

References 15, 22, 37, 38, 41 and 42.

The FW auto switch (S7) permits the FW's to sequence step through the filter positions.
Switch S7 is a single pole, three position, hermetically sealed toggle switch that can
maintain a circuit in any of the three positions. With the shorting plug installed and S7.
in position FW A, momentarily initiating PORGRAM START will cause the sequencing
through of the five filters in FW A. Placing S7 in positions 'A&B and initiating PROGRAM
START will cause the sequencing through the five filters in FW A and the five filters in ГИ
In position В no function occurs. With the automatic programmer installed, the same is
true as above except that when S7 is positioned to FW В the five filters in FW В are sequel
through.
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• Electrical
!!If S7 fails open, power cannot be applied to the logic relay driver circuit, and

the automatic programmer sequence circuit to control and operate Bl and B2
that turn the FW's. The FW cannot be sequenced through the selected S7 switiS
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ositions will be
vl START switch
ill be inoperative.
з used to control

!!If S7 fails closed in any one of the three switch positions and 1

completed for the failed S7 switch position when the PROGRA1
is positioned to START. The other two S7 switch functions wi

!!If S7 fails closed in the FW В pos i t ion and the shorting plug.i'
the FW's, then FW A and FW A&B sequence capability is lost
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s between FW A
iterval between
d to control FW

An FW position should change every 12 sec. with 4 sec interval
and FW В when the automatic programmer is used. A 14 sec ir
FW A and FW В will be noted whenever the shorting plug is usei

!

1 properly byThe ground personnel can determine if the FVf ' s have sequencec
observing the change of state for the following telemetry measu

FW A FW в

K7270Z027 K7270T027 K7268Z027 K7268T02'
K7271Z027 K7271T027 K7269Z027 K7269T02'
K7272Z027 K7272T027 K7298Z027 K7298T02:
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:es 15, 22, 37, 38, 41, and 42.

A and В readout (DS!3) is an electro!luminescent indicator of the
sitions. Each FW contains five filters and one open hole. An eig
indicates an out!of!sync condition between the readout circuitry a
likely to occur on power dropout or on initial power application, v
i!nvf.MJtry , Tc re acquire synchronization, S6 must be actuated un

out.
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cannot be deterrr
i Electrical

!!If the indicator fails to illuminate, FW A and FW В positions
Refer to functional item 3. 5. 1.3. 2. 1, 3. 2.

i Operability
The crewman cannot electrically synchronize the FW's using
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The failure of DS!3 readout can be determined by the crewman when operating the photomet

head:

ТЭ1"а•3л1а0оCL

Ю?:Ьтзg<;ь.15(4с6оаIтзаv1•

• The ground personnel can determine if FW A and FW В are synchronized by
monitoring the change of state for those telemetry measurements found in

functional items 3. 5. 1. Ъ. 3. 2. 2:

References 15, 22, 37, 38, 41, and 42.

The FOV readout (DS!3) is an electro!luminescent indicator of the FOV wheel position.
There are six FOV wheel positions. The FOV positions are read on the right hand portion
of the indicator while the FW positions are read on the left hand portion. Loss of
synchronization and re synchronization procedure is the same as for FW readout.

rt

The Pf for the FOV readout is the same as the FW readout; therefore, the fail effects are
similar, except that the FOV position indications are af fected by the FOV step switch (S5).

s

The failure of the FOV readout can be detected by the crewman «hen operating the photome

head:
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• Ground personnel can determine the position of the FOV wheel by analyzing the

K7275Z027 K7275T027
K7274ZQ27 K7274T027
K7273Z027 K7273T027

References 15, 22, 37, 38, 41, and 42.

The FOV step switch S5 controls the position change for the FOV wheel located in the a£t
housing of the photometer head. Switch S5 is a single pole, two position, hermetrically
sealed toggle switch. The switch's STEP position is a momentary contact to establish the
stepping motor circuit, while the other position is spring actuated to brake the circuit
contact. When circuit contact is made, the FOV stepping motor (B3) drives the FOV wheel
to the next position.
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Electrical
!!If S5 fails open/closed in the relaxed position, power cannot be applied to the

logic and relay driver circuit. Motor B3 cannot drive the FOV wheel.
!!If S5 fails open/closed in the STEP position, the B3 will operationally step as

commanded by the automatic programmer so long as the relaxed position of S5

works.

0)

Operability
!!If S5 fails, the ability to select and maintain an FOV so tting for a photometer

scan measurement will be lost. The ability to electrically operate the FOV for
synchronization purposes will be lost. Switch S5 failure can be determined by
the astronaut as shown in functional item 3. 5. 1. 3. 3. 2. 1, except that the respons
is for the FOV as displayed on readout DS!3.

П
)

&

era shutter switch (S14) controls the position of the DAC located on the photometer
witch S14 is a single pole, two position, hermetically sealed toggle switch. The
OPEN/CLOSE position is a momentary contact to make circuit while the AUTO

ition is a maintained contact to make circuit. Momentarily placing the switch in
N/CLOSE position will command the shutter to its alternate position; i. e. , Open

1 or Closed if opened.
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or S14 is considered remote. If S14 should fail, the following effects would occur:О
ч

н

Electrical
!!If S14 fails open, power cannot be applied to the camera automatic sequence

•
circuit.

!!If S14 fails open/closed in the OPEN/CLOSE position, the shutter cannot be
cycled during DAC shutter synchronization procedure.

!!If S14 fails closed in the AUTO SEQ position, the DAC shutter cannot be
synchronized. The manual DAC shutter oepn/close function is lost.

e of S14 can be detected by the astronaut when synchronizing the camera to theи 
Й
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g
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о
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* The astronaut can monitor the camera shutter readout (DS!4) for a bp (shutter

is closed) or blank (shutter is open) display.

» Ground personnel can also monitor the camera's shutter position by evaluating

telemetry measurement K7309T027.
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пега sequence switch (S13) is used to cycle the DAC shutter when operating the
eter head in a manual mode. Switch S13 is a single pole, two position, hermetricall
toggle switch. The START position is a momentary contact to make circuit. Switch
spring returned to the open circuit position. Switch S13 is used only when the shorti]
installed. Placing S13 in the SEQ START position starts a 100 sec camera shutter
sec closed, 1 sec open, then close sequence. To repeat this sequence the SEQ

switch must be reinitiated.
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• Electrical '
!!If S13 fails open/closed, power cannot be applied to the camera sequence

circuit. The DAC shutter cannot be cycled when using the shorting plug. The

S13 function becomes inoperative.

3wвБ!о§иiо|1§иJ3H

g

• The crewman can detect the failure of S13 by monitoring the camera shutter read
(DS!4) position display when moving the S13 to the SEQ START position.

• Ground personnel can monitor the camera's shutter position {refer to telemetry

measurement K7309T027).

и

nces 15, 22, 37, 38, 41, and 42.

.mera shutter readout (DS!4) is an electro!luminescent indicator of the camera shutt*
m. A barber pole (5) readout indicates a closed camera shutter. A blank readout
:es an open camera shutter. The readout and the shutter position may not be in
onization on power dropout or initial power application. Therefore, following initial
application or power dropout, the CAMERA SHUTTER OPEN/CLOSE switch must be
:ed at least twice to be certain the shutter and readout are in synchronization.
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• Electrical
!!If the indicator fails to illuminate, the DAC shutter position cannot be determii

• Operability
— The crewman cannot determine if the DAC shutter is synchronized, by

using the PMT shutter switch (S8).
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functional item 3. 5. 1. 3. 3. 5. 1. 2.

nd personnel should monitor telemetry measurements K7264Z7293 or K7264K7293.
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' gain switch (SIO) is used to maintain the PMT output INTENSITY meter reading
; instrument's range for comprehensive data coverage. Switch SIO is a double pole

circuit contact. Low average intensity meter readings require an increase in gain
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Electrical
!!If SIO fails closed in the HIGH/MED position, the gain intensity circuit is

unaffected in the failed position, and a K7266T027 or K7267T027 telemetry

•

signal will be recorded; but, the intensity meter readout (DS*:5) may indicate
differently when the switch is rotated to MED and LOW.

!!If SIO fails open in the HIGH/MED position, the gain intensity circuit is
unaffected, no gain signal output for telemetry, and DS!5 will read low for the
failed positions.

!!Я SIO fails open/closed in the LOW position, the gain circuitry, telemetry, and
readout are unaffected.

Communications and Data
!!Refe r to comments made in the electrical interface.

•

СОВaадс120ws!dti1о8.g00

•dsa00^

g

The astronaut can monitor DS!5 display to determine the relative indicator positic
when operating SIO to measure light intensity.

•

>•The ground personnel can monitor the change in PMT gain by referring to telemet
measurements K7266Z027 or K7266T027 (high gain), and K7267Z027 or K7267T02

:es 15, 22, 37, 41, and 42.
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The intensity meter readout (DS!5) is a 0 to 5 Vdc indicator that

The Pf for DS!5 is considered remote (see functional item 3. 5. 1.
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The crewman can detect a DS!5 failure if the dial indicator does
placed in the HIGH gain position, PMT shutter and cap open, and
at a high intensity light source. The PMT dark current calibrati
0. 5 Vdc.

References 15, 22, 37, 41, and 42.
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With Experiment S!149 installed and the experiment select switcl
the positioning of S12 to the OPEN position will open the S149 det
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The Pf for S4 is considered remote. If S4 should fail, the follow
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* Mechanical
!!If the program switch fails, the photometer cannot b<
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• Electrical
!!If S4 fails open/closed in the PROGRAM START posi

is lost.
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• Upon program initiation, the astronaut can monitor the с

automatic control panels to determine if the displays cha
first be focused to the automatic programmer light (PRO
light is illuminated, the photometer is operating.

£0rt8.«0• The ground personnel can determine the status of photom
monitoring telemetry measurements:

K7170Z027
M7074Z027
K7270Z027 or K7270T027
K7271Z027 or K7271T027
K7272Z027 or K7272T027
K7264Z7293 or K7264K7293
K7265Z7291 or K7265K7291
K7313Z7294 or K7313K7294

References 15, 22, 37, 41, and 42.
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The common panel cable receptacle (J9) is located on the lower left
manual control panel. When the photometer head is replaced with t
control panel assembly is disconnected, removed, and stowed in tb
A PCTVS control panel is mounted on the canister in place of the m * J

!
 я

 "
о а м

,
S

 2
 5

 „
•

a S
 

а«
8S

. Г
:

l
i
l
l

j; 
я

) га
 .5

i
 
о

°
| 
»

The programmer cable receptacle (J10) is located on the lower rigl
manual control panel. It is used to either connect the automatic pr
photometer circuitry when the programmer is used, or to connect t
as a contingency manual mode oi operation should the automatic prc
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A shorting plug and two dust caps are stowed on the manual control
plug is connected to the manual control panel whenever the cable fr,
programmer is not attached. In this configuration, the photometer
manually or automatically in a filter change A. A&B camera autom
or in a separate camera automatic sequence.iCOr^1s&
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The automatic programmer is used to conduct photometer light intensity measurement s
within given boundaries, at selected time periods, for a number of repetitions. All thes
functions are programmable and accomplished automatically when the crewman comman

assembly.
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References 15, 17, 18, 37, and 43 through 46.

i•srta•d

The automatic programmer's control and display panel functions are:

• Mode— the capability to select seven different photometer programs.

• Reps — the capability to repeat any program 64 times.
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• Orbital Period Adjust— the capability to operate a photometer program over a
range of orbital periods.

• Trunnion Limits — the capability to scan the photometer head in elevation withi
a set of limits.
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• Programmer On—indicates when a program scan is being accomplished.

SiiSIs
|sS

|2
.i

£ 
rt 

_. о 
я! 

с

The mode, reps, orbital period adjust, and trunnion and shaft limit control and display :
selectable and read out with push button, rotary switches (PBRS's). Pressing the incre
(INCR) mechanically steps the switch to the next higher number. Pressing the decrease
steps the switch to the next lower number. In the center of each switch is an octal read
switch position. Each switch has eight positions — zero through seven, inclusively. Th(
position is visually displayed on each switch. The reps, orbital period adjust, and trun
shaft limit functions are read in octal. The mode function is read as a digit.

j:

The programmer ON function is displayed by a lamp. The camera enable switch is
controlled by a single pole, double throw, hermetrically sealed toggle switch. Both sw:

с
а 

а

The Pf for the control and display functions is considered remote. If a PBRS or toggL
switch fails, the automatic programmer control capability for a photometer program sc

гe

Both the crewman and the ground personnel can detect failures to the automatic progran

control and display:
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• The crewman can operate and monitor the control ar
enters them on the panel. If the PBRS does not ope
operate. There is no display for the camera enable

• The ground crew can determine if the automatic pro
properly by monitoring the photometer performance

mces 15, 17, 18, 37, and 43 through 46.

ode PBRS selects and displays one of seven photometer
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In Modes 4 and 5, one sequence is defined as the completion of all the functions required
in proceeding through one FW or position.

In Mode 6 the sequence selection is arbitrary and has no significance.

References 15 and 43 through 46.

0

The proper selection of the octal digits on the orbital period adjust PBRS will duplicate
the existing OA orbital period. The latitude of orbital period adjust is from 88 min 8 sec t
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Since the photometer system, with the programmer, can operate unattended, and since
periodic ground command dumps of onboard recorded data are possible, repetitive

during other long, unattended periods. The orbital period counter permits programs

The orbital period counter is a programmable timer that allows the astronaut to delay the
start of each sequence in any multisequence scanning mode so that the program is

any number other than 00 is entered into two octal pushbutton rotary switches designated
ORBITAL PERIOD ADJUST on the programmer panel. For the 00 entry, the programmer
will step to the next sequence with no delay, i. e. , the orbital timer is not in use in this
condition. The counter is made up of two pulse!counting clocks in series. The f i r s t

for exactly 88 min. At the end of that time, it starts the second clock counting. The
second clock is the programmable part of the time, and it will count for 8 sec for each
octal digit set into the pushbutton switches. For example, 01 (octal) e8 sec, 02з1б sec, up

96 min 24 sec (equivalent to circular orbits ranging from 95 to 316 n. mi. ).

As the orbital counter proceeds with its count, the f i r s t scanning sequence continues to
completion, the shutter closes, the photometer cap closes, and an = 2 min calibration
sequence is performed. When the output of the counter reaches the values selected with th
period switches, a'program start signal is generated and the counters are reset to zero.

to start the next sequence. This series of functions continues until the full number of
programmed sequences is complete.

References 15 and 43 through 46.

over all or part of the sky. UPPER and LOWER refer to extremes in cw or ccw limits,
respectively, when viewed from the canister end for shaft and when viewed from above for
trunnion when the shaft position is 0*. The UPPER trunnion limit is that trunnion setting
where the mount stops after scanning in a cw direction and the LOWER trunnion limit is th;
trunnion setting where the mount stops after scanning in a Ccw direction. Therefore, any

setting in the proper octal equivalent on the trunnion UPPER and LOWER rotary switches.

!

a

с £

llЙ
 

!<
Й

 
О

TJ, 
in

 
h

 
С0

. 
у

 
С

 т
<"» 

to 
J5 

.С
 

С

~
. 

Я
 ". 

о
 £

 'g
^
 

"
1
 
0

 
J3
 |

Т"75



оonО
 ч

о
z

 S
"=•85
о; <и<о: О

i N
1

REMARKS

CRITICALITY

CATEGORY

NUMBER

f
 

M
Ы

 
§

о 
а

2 
<

! 
•

i §EXPEC

DIMENSI

MIN.

FUNCTIONAL BLOCK

NUMBER AND TITLE

"rt

j' 
»

 
3 

!
§ 

.2
 

1
<

Я
о

т 
2

 
и

 
Р

 
с 

i
>

 
и

 
Б

s 
s 

gU
 

s
b

ll 
1 

1
°

°
 

Q
!

J
!

^
^

W
U

) 
>

•
*
 

с

'I 
"•

 
g

 
fa 

° !^ S
 ь J 

7 
« 

I
! 

1 
^ 

а:,!|г 
1 

s 
5

•
g

 
& 

2
 

Я
 

! 
0

 
«
 

g
" " 

|
Н

с
о

ю
с

о
о

о
а

.
и

г  
~

а
 

!
?

•
 

о
д

°
„

,
и

й
"

И
 

О
 

д

g 
I

|
 

:
s

i
|

^
|

S
»

S
 

| 
a

•
 

I" 
H

 
^

•
s'sll 

^
 

.s 
s

1 
1 § ' 

1 1 
3 1 ̂

 •§ » 
я 

"
 

2

* 
J8 S

. 
'

"
"

E
^

S
S

^
'

g 
'? 

с

S
^

4
2

*
|

l
.

p
S

°
°

| 
о

 
2

 
1

 
*
 

u
 

§

i i :i f |8| laiiii " £ o-.-,^  ge  | i i
0

°
2

g
'

j
g

J
;

e
S

'
i

i
>

"
i

3
.

> 
§ 

s 
-S

^
л

я
_

»
£

=
с

й
г

е
!

щ
Д

»
о
 

О
 

ц
 

5
3

 
!

i 
5

 
i
{
 

5
 
l|| 

i
f
l
^

.
g
 

"
 

E
 

' 
js

 I
!

•
^

1
П

^
!
н

^
а

а
л

^
^

Г
Ч

]
°

'
'

"
0 

p
 

^
^

г
!

ч
!

1

щ
«
 

2
^

 
S

 
S

J
*

'
^

^
 —

 1?
^

^
*

'
 

U
«
 

S
^

r
t 

v

§ 
§'?.•& 

i 
§ 1

 1
 'I .§ .s | ^ | 

^
1

 s g о s
j

3
4

)
j

s
j

=
u

J
5

0
a

)
c

°
u

x
c

m
 

£ 
"S 

ej 
^ 

о 
<

y
Н

с
й

н
Н

^Н
а'З

даю
щ

.Д
п

) 
?

.
5

й
Н

о
о

;

5
5

 
5

!
 

*
O

§ 
^

f
 

й  
Й

. 
g

э 
E

 
Q

, 
"2

1
 

1
 с

 
«
*
 

*

» 
&1 

i 
•• 

i
2 i 

r! " 
«> 1

* "2 
•

 
•

 'и
 *o 

^ 
'С

 Л
 

^' 
П

 
a

S
"

*
J 

"
^

 
.

u
w

^
^

^
Е

а
д

^
Е

д
 

^
 

«
 «

Т"76



оел0
"g

lC
5

<
«

O
L 

O
)

ш
 <

л

о
 i2

is"
"
<

. <
с

s

REMARKS

>•H
 

><
«
 

5
 
«

!j 
О

 
ы

•* 8 я
Й

 
w

 
2

Н
И

р

g
5

g

§53
<

 
и

и 
<

о
 

S
2
 

<
 

.
<

 
>

 
S

в! 
В

„
 

(и
 S

S
 
°

5
 
§

Ы
 

м
P. 

Z
 

.
X

 
И

 
2

Ы
 

5
 

3
a

 
s

S 3 '
3 с
S

 
н

Ii2 ^О
 

В
!

Ё
 

Ы

5 $
§ I
6ч 

Z

The UXM is an extendible/retractable scissors!like assembly containing 368 links and 44
spider assemblies. The UXM is designed to support the photometer head at seven rod
lengths (approximately 18 ft) and two rod lengths (approximately 5 ft) when extended throug:
either SAL.

The photometer head is mechanically fastened to the UXM by two screw attachment knobs
which will also accept the S!149 Motor Drive /Cassette and PCTVS camera head. An
alignment stripe must be matched when attaching the head to the orientation yoke.

An electrical connector (PI) is mated using alignment marks. This is accomplished so
that electrical power can be delivered to the orientation mechanism. The cabling from
the head end is routed along each of the four quadrants of the spider assemblies and is
formed so as to coil when the UXM is retracted into the canister.

«С

The Pf for the UXM is considered nominal. If the UXM should fail, the following conseque

• Mechanical
!!The UXM extendible/retractable assembly has moveable bars, links, spider

л•a§.If1о4»4)USgял1ЛIrt

i3nt

if the mechanism is not deployed or retracted correctly. If the extension
rods are not properly engaged, or if the UXM is not preloaded prior to driving
in shaft/trunnion, the mechanism can become unstable and hang!up the canistei
assembly while deploying/retracting the photometer head.

• . Support
!!If the UXM is ejected or cannot be deployed, experiment S!149 and the PCTVS

will be lost.

SX

• Temperature
!!The connecting bars and links are subjected to varing temperature extremes in

the orbital environment. The bars and links are subjected to relatively high
temperature inputs when the deployed mechanism is located in the solar SAL
on the earth's sun side, especially during high 3!angle orbital periods. This

is deployed (seven rod lengths) in the earth's shadow, it is susceptible to cold

links. This situation would preclude UXM retraction.

§ 8.

!!If moisture from the OA vent and dump operations collects on the bar and link
pivot points, it may freeze the joints and cause the UXM to bind during retract
operations if the operations were accomplished during the earth shadow orbital
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315° 340

The photometer head can probably be retracted if one of the alternate shaft positions
is acquired. If the photometer head cannot be retarcted it will be ejected.

•5"•s31иы.j«

^The astronaut and ground personnel can determine shaft mechanism failure by monitoring
DS!1 and the appropriate shaft telemetry measurements (see functional items 3.5. 1. 3. 2. 1
and 3.5. 1.3. 2. 1.3.2).

References 15, 22, 24, 29. 53, 54, 55, 56, and 57.

The photometer head assembly is a light measuring system that has shutters, an optical
train, and photoelectric counter. A 16mm DAC is aligned collinear with the photometer
optics so that sequence photographs may be taken for reference. Sunshields are provided
for both the photometer and camera systems to limit extraneous light and allow data
acquisition to within 18° of the sunline. The DAC is GFE and will not be considered as
part of the T!027/S!073 preflight operations evaluation analysis.
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The optical train is referred to as a Fabry photometer because of its optical system desig
The optical system objective lens (A) is followed by a Ross zero!corrector refocusing len
(B) which reduces convergence of the beam to a value close to that of the light incident on
objective lens. Interference filters and a polarization analyzer are located in this partial]
collimated beam between the equal!curvature negative and positive lenses of the zero!
corrector. The positive element is considered as the collimatmg lens (C). The FOV is
determined by anFOVwheel which is located in the focal plane and can be indexed to a 1, 3
or 6* FOV aperature. A f i e l d lens (D) system focuses an image of the objective on the
cathode of the PMT.

The detector package contains a PMT with a solid state thermo!electric cooling circuit, a
high voltage power supply, an output voltage differential amplifier, and a PMT temperatui
sensing circuit for telemetry. The detector's sensitivity is in the 4000 to 8200 A range.
A solid state thermal electric cooler (TEC) is used to cool the PMT cathode. This
stabilizes the PMT output and reduces the PMT dark current (PMT output with no light
input) value. The PMT amplifier converts the PMT output signal (0 to 1 ЦА) to 0 to 10 V.
This signal is routed down the UXM to a 12. 5 gain amplifier in the canister electronics
(common control panel). The detector package is GFE and will not be considered as
part of the T!027/S!073 preflight operations evaluation analysis.
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References 15, 19, Z9, and 58.
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The photometer utilizes a coupled rotating polaroid half !wave synchro:
detector. The polarizer wheel, located between the aero!corrector Ic
optical system, is 3.9 in. in diameter and rotates continuously at 2 rp
operating. The polarization wheel is driven by a 27 V 400 cycle servo
geared to the periphery of the wheel. The polarizer wheel drives an e
position is sampled 320 times/sec by the AM data system and is corre
plane orientation. The light passing through the rotating polarization ;
instant defines that polarization component. The summation of all of t
ponents yields the total light observed.
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• Electrical
!!If B4 fails, the ability of the photometer to distinguish the
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• Communications and Data
!!If Ml fails, telemetry measurement K7170T027 will be loa
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nominal. If the assembly tails, the following effects would occur:

|• Electrical
!!If the cap fails open, the PMT cannot measure the dark current calibrat

юо§•• с8.Оaи1X!оо
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* Communications and Data
!!If the PMT cap fails closed, telemetry measurement data for the PMT

(M7074T027) will be lost.
!!If CR6 fails, telemetry measurement C7066Z027 or C7066T027 will be 1

• Operability
!!If S5L] fails, DS!4 readout will not properly display the cap's position

(see functional item 3. 5. 1.3.5. 3. 2.2).

' 
|££

M
 »

S. SThe crewman and ground personnel can determine a PMT cap and temperature hous
failure by monitoring the appropriate manual control panel readout and telemetry m
functional items 3. 5. 1. 3. 3. 5. 2. 1 and 3. 5. 1. 3. 3. 5. 2. 2).

•оsI1

w ОSunshields are provided for the photometer and the 16mm DAC to shield out extrane
light and to permit observations to within 18° of the sun. The photometer sunshield
is 6° and the DAC sunshield FOV is 15".

И « 
S

The sunshields are of two piece construction; the detachable extension segment (sol;
sunshield) is removed and stowed when the photometer is installed in the anti!solar
The solar sunshield, when attached, improves the extraneous light rejection qualitb
of the system but has the adverse result of reducing the objective aperature.
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A sunshield cover is provided to cover the inlet end of the solar sunshield (one unit
both the photometer and the DAC solar sunshield), when the photometer is stowed o:
when the solar sunshield has been removed from the photometer. When the solar s
is removed and temproarily stowed, dust caps are provided to cover the aft end of t
solar sunshield. The solar sunshield cover and dust caps are required to minimize
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A 16mm DAC (GFE) is mounted on the photometer hea'
photographic images of an FOV that is collinear with a
photometer. It consists of a camera lens and a Model
lens is an f/0. 95 with a focal length of 25mm. The ca

and should not be changed:

s

£00м

• Focus = 00

• f Stop = 0. 95

• Shutter Speed = 1/60

* Exposure = Time.

The DAC uses 3 film magazines, each loaded with 140
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The stowage container provides stowage and environm
system. The top of the container is the work station f
canister during installation and removal of the photon*

vented through a 50 Jim filter to maintain cleanliness г

fasteners provided on the photometer system canister.

3

СТЭоо"

i0

The power cable (40M32749) and instrumentation cable
portion of the stowage container.

References 15. Z2, 69. and 70.
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Г "1Tripod (FSE)

FIGURET"1. EXPERIMENTT"027/S"073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN /
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3. 5. 1.3. 1

Mechanical
Control Panel

I

Ref.

3. 5. 1. 3. 1. 1

Rod
Lock and Latch

Assembly

3. 5. 1. 3. 1.2

Rod Eject Lever

3. 5. 1.3. 1. 3

Tube Brake

3.5. 1

Tube
(Dispo

.3.1. 3. 1

Plug
sable)

©" 3.5. 1. 3.2

Common
Control Panel

I

Ref.

3.5. 1.3.3

Manual
Control Panel

Ref.
Support Experi!
ment S!H9, Mi!
:rometeoroid Par
ticle Collection

3.5. 1. 3.2.1

Electronics
Installation

3. 5. 1.3.2. 1. 1

Power Supply

3.5. 1.3.2. 1.2

Power Supply and
Instrumentation

R eceptacles

3. 5. 1. 3.2. 1. 3

Shaft
С and D

3. 5. 1. 3.2. 1.4

Trunnion
С and D

3. 5. 1. 3. 2. 1. 1. 1

Power Switch
(SI)

3.5. 1. 3.2. 1. 3. 1

Shaft Switch
(S2)

3.5. 1. 3.2. 1.3.2

Shaft Readout

(DS!1)

3.5. 1. 3.2. 1.4. 1

Trunnion Switch
(S3)

3.5. 1. 3.2. 1.4.2

Trunnion Readout
(DS!Z )

3.5. 1.3.4

Automatic
Programmer
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3. 5. 1.3.3. 1

— »

Experiment
T027/S073 or S149
Select Switch ( S l l )

3. 5. 1.3. З.г

Filter Wheel
С and D

3.5. 1. 3. 3. 3

FOV
С and D

3. 5. 1.3. 3.4

Camera
С and D

3.5. 1.3.3.5

PMT
С and D

3.5. 1.3.3.6

S!149

Switch (S12)

3.5. 1.3.3.7

Program
Start Switch

(S4)

3. 5. 1. 3. 3. 8

Power

Receptacles

3.5. 1.3. 3.9

Plug and Cap

Bracket

3. 5. 1. 3. 3.2.2

Auto Switch
(S7) i — '

1 ]
_l

3.5. 1.3.3. 3. 1

FOV
Readout

r!

.5. 1. 3. 3.2. 1

Step Switch

(S6) 1

С! Л
Г"7~П~з';7~з 1 ^i"J

FW • f

R eadout

J /• N
— 1 "!I And 1

1 3 .5 .1 .3 .3 .3 .2 Ч У *

u ' ' J

i™

1

3. 5. 1.3. 3.4. 1

Shutter
Switch

(S14)

i747r47!TVr?

Shutter
Readout

3. 5. 1.3.3. 5. 1

Shutter
Position

~~\
1
1

L!!

3. 5. 1. 3.3. 5.2

Cap
Position

3. 5. 1. 3. 3. 5. 3

Intensity

Step Switch |

(S5)

. 5 . 1 . 3 . 3 . 4 . 2 1

Sequence /^ ^4

(S13) V^X

•!тт!г!гчггг т 1

" l^_ Shutter , » r j )
Readout 3. 5. 1. 3. 3. 5. 1. 1 ЧГ ^У

Shutter т

3 5 . 1 . 3 . 3 . 5 . 2 . 2 °(707"

» Cap *!Г'ъа\
Readout 3. 5. 1 . 3. 3. 5. 2. 1 41 ^/

1 J Cao Switch Т Г.
3.5.1.3.3.5.3.2 (S9) \V

Meter Г А

(DS!5) 3.5. 1.3.3. 5.3. i V ' y

Gain Switch |
(S10)

i.5. 1.3. 3. 9. 1

Shorting
Plug

i. 5. 1. 3.3. 9.2

Dust Caps HCx
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3. 5. 1.3.4. 1. 1. 1
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3.5. 1.4.3. 1

Trunnion
Mechanism
(Elevation)

3.5. 1.4.3. 1. 1

Yoke

3.5, 1.4.3. 1.2

Motor
(B7)

3.5..1.4.3. 1.3

Encoder
(M2)

3. 5. 1.4.3. 1.4

Bevel Gears

3.5. 1.4.3.2

Shaft
Mechanism
(Azimuth)

3. 5.1.4.3.2. 1

Platform

3.5. 1.4.3. 1. 1. 1

Photometer
Head Fasteners

3.5. 1.4.3. 1. 1.2

Mechanical Locks

3. 5. 1.4.3. 1.2. 1

Patch Heater

3.5. 1.4. 3.2. 1. 1

Mechanism Lock

3.5.1.4.3.2.2 3. 5. 1 .4 .3 .2 .2 . 1

Motor
(B6)

Patch Heater

3. 5. 1.4. 3. 2.3

Encoder
(M3)

3. 5. 1. 4. 3. 2.4

Hub
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3. 5. 1.4.4. 1. 1

3. 5. 1.4.4. 1

Detector Package

3.5. 1.4. 4. Z

Detector Package
Interface Adapter

3.5. 1 .4 .4 .3

Optics Housing
(Af t Section)

3. 5. 1.4.4.4

Opt.cs Housing
(Center Section)

3.5. 1 .4.4.5

Optics Housing
(Fwd Section)

System — ^

3. 5. 1.4.4. 1.2

__ Thermoelectr ic _ /
Cooler /Hea te r \

•

„|
*-\

3. 5. 1.4.4.4. 1

Refocus ing
"" Lens (C) "

_!*\
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3. 5. 1.4.4. 3. 1

Field Lens

(D)

3. 5. 1.4.4. 3. Z

FOV Assembly

3.5. 1.4.4.3.3

PMT
Shutter Assembly

3.5. 1.4.4.3.2. 1

FOV Wheel

3.5. 1.4.4.3.2.

Stepper Motor
(B3)

3.5. 1.4.4.3.2.3

Geneva
Mechanism

3.5. 1.4.4. 3.2.4

Plunger Switch
(SI)

3.5. 1.4.4. 3. 3. 1

Shutter

3.5. 1.4.4. 3. 3.2

Solenoid
Rotating, 45е

(L2)

3. 5. 1.4.4. 3. 3. 3

Proximity Switch
(S2)

3.5. 1.4.4. 3.2.3. 1

Escapement

3.5. 1.4.4.3.2.3.2

Crank/Lock
Wheel

3.5. 1 .4.4.3.2.3.3

Gearing
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3.5. I.4.4.5.Z. 1

Filter Wheels
(A) and (B)

3.5. 1.4.4.5.Z.2

Temperature
Sensor (CR5)

3.5. 1.4.4. 5.2. 3

Stepper Motors

3. 5. 1.4.4. 5.2.4

Geneva
Mechanisms

3. 5. 1.4.4. 5.2. 5

Sequencer
Logic

3. 5. 1.4.4. 5.2.6

Plunger
Switches

3. 5. 1.4.4. 5.2. 3. 1

Motor (B2)
for

Filter Wheel (A)

3.5. 1.4.4.5.2. 3.2

Motor (Bl )
for

Filter Wheel (B)

3. 5. 1.4.4. 5.2. 4. 1

Escapements

3.5. 1.4.4.5.2.4.2

Crank/Lock
Wheels

3.5. 1.4.4. 5.2. 4. 3

Gearing

3. 5. 1.4.4. 5.2.6. 1

Switch (S4)
for

Filter Wheel (A)

3. 5. 1.4.4. 5 .2 .6 .2

Switch (S3)
for

Filter Wheel (B)
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3 , 5 . I . 4. (). 1

Cap A s s e m b l y

> > . = > . 1 . 4 , 0 . 2

C a p / S h u t t r r

3 . 5 . 1 . 4. ('.. 3

i ,hika

3. 5. 1. 4. 6.4

Solenoid, b inoar . .
( Ы )

3. 5. 1. 4.6. 5

Proximity Switch
(S5)

3. 5. I . 4. i.. I . I

Sour i r
( K a d i o a r t i v i ! i

1 . 4 . 0 . 1 . 2

Cap Tcmpe r a t u г с
Sensor ( C H t i ' l

3. 5. 1. 4.9. 1

Body

3. 5. 1. 4. 9.2

S u n s h i e l d

3. 5. 1. 4. 9. 3

Magazine

3. 5. 1.4. 9.1. 1

bens
( 2 5 m m )

3. 5. 1.4.4. 1.2

Shut ter

3. 5. 1.4. 9. 1. 3

Motor

3. 5. 1 .4 .9 . 4

Film (2485)
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3.5. 1. 5. 1

Spare Cables,
Experiment S-183,

Ref . 3.6 1

Perform Experiment
Sensitivity Analysis

FIGURE T-l. EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN /
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EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT,
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT
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FIGURE T"2. EXPERIMENT T"027/S"073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT
INTERFACE BLOCK DIAGRAM AND DEFINITION (Sheet 2 of 2)

Data Source

Ш

and

0

Ш

LD

Ш

S

Hi

О

M700Z!44 0
M7003!44 0

M7004!44 0
M7005!44 0

M7002!44 0
M7003!44 0

M7004!44 0
M7005!44 0

Crew
M700Z!44 0
M7003!44 0
M7004!44 0

M7005!44 0

Crew

Reference S!149

telemetry

Crew
PCTV signal

There are several electr ical interfaces that eventually tie into the experiment. Power
is supplied to the experiment from OWS Bus 1 and 2 through OWS panel Nos. 613, 518
(+Z), and 544 (!Z). Power is provided to the AM data system that drives the electronics
and recorders. The latter supports information gathering from the experiment through

the instrumentation cable.

data may be recorded in all of the three data modes: DATA, EXP 1, and EXP 2. Voice

The experiment telemetry output is routed through the SAL Util i ty Panel Nos. 518 or 544

to the AM Data System. The tape recording DATA switch on panel 204 permits either

the astronaut or the ground controller to operate the tape recorder (CMD posit ion permits

There is an electrical interface between Experiment T!027/S!073 and each of the

Utility Panel Nos. 518 and 544.

panel No. 520 (+Z) or panel No. 540 (!Z). The crew member uses this intercom panel

recorded on the AM recorders us ing the DATA recorder mode.

Panel Nos. 518 and 544. The experiment power and telemetry cables are
attached to the power and instrumentation connectors on the selected SAL

attached to an SAL.

system and the film and the CM. Experiment T!027/S!073 will use three 140!ft
film magazines with Kodak type 2485 f i lm for each mission. The f i lm will be loaded

in the Mauer camera located on the photometer head assembly. Environmental

experiment operation and storage is expected to result in s igni f icant film degradation.

the film will be of usable quality for their objectives.

There is an operability interface between Experiment S!149 and each of the following:

S!14 9 experiment cassette is deployed through the mechanical control panel u s i n g

data interface between the manual control panel and S!149. The manual control
panel selects the experiment (S!149 or T!027/S!073) and activates the motor
drive for the MD/CSU. There is a mechanical interface between Experiment S!149

There are mechanical and operability inter faces between the PCTVS and the

respectively (see code 10 ).

Experiment M!151, Time and Motion Study, will film one sequence each of the
crewman attaching the canister assembly to and removal from each SAL.
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Note:

Information and data taken from

R e f e r e n c e 37.

FIGURET"3. EXPERIMENTT"027/S"073, CONTAMINATION T"027 / S"073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN / ZODIACAL
LIGHT SYSTEMS DIAGRAM (Sheets of 5) ! ГЕМ5 DIAGRAM (Sheet 3 of 5)

T!11 2



н

9.1

3.5

EXPERIMENTS

/ +Z SAL BUS 2 \

' OUTLET 2 '

20A
I

613 || OWS
k>___

EXPERIMENTS

/ +Z SAL BUS 1 \

OUTLET 1

о о
20А

OWS 613

EXPERIMENTS

•OWS2

*

'Z SAL BUS 2 ' Ч____«__
ч

OUTLET 2 '

'О O'
20A

+28V

OWS. 613 |

EXPERIMENTS

/'Z SAL BUS 1 Ч

V
OUTLET 1 '

20A

OWS 613

TO MULTIPLEXERS
24 DATA LINES
•> SIGNAL RETURN

TO EXPERIMENT SELECT SWITCH
5 DATA LINES
5 SHIELDS

FROM COMMAND S Y S T E M
S149 COMMANDS 4 LINES

+2 8V

+28V

SWSH7.3

9.1

3.5

+ Z S A L OUTLETS

POWER

OWS 518

""Z SAL OUTLETS "

POWER —

S063
UV
SYNC

OWS

ON CEILING ABOVE
WARDROOM WINDOW

12 FT
HOSE 1" ID

S E A T O N WILSON
QUICK DISCONNECT
1/4" ID

/ SALT \ / S A L 2 \
( TEMP 2 ] I TEMP 2 1
УбОТО +140'F/ V60 TO +140' Я

ANTI"SOLA R

~ i \ / S A L 2 S
P 1 1 I TEMP 1 \
+290'F УбОТО +114'FJ

1/2"ID

о

s

OPEN

/f=:\
Cio^o

OPEN

DESICCANT
INLET
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О
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E.

NORMALLY THE "г SAL WILL OPERATE OFF OWS
BUS 1 AND THE "Z SAL OFF OWS BUS 2

THE DESICCANT CANISTER 15 CONNECTED TO THE
"Z SAL O N L Y . THE "Z SAL HAS AN OPEN LINE TO
THE FILTER

SAL 1 TEMP 2 OPERATES OFF BUS V5I7

CONNECTION ON ANTI"SOLAR SAL ONLY
BLANK POSITION ON SOLAR SAL

Ncte: Information and data taken from R e f e r e n c e 37.

FIGURE T"3. EXPERIMENTT"027 / S"073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN / ZODIACAL
LIGHT SYSTEMS DIAGRAM (Sheet 4 of 5)
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Reference 37.
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SECTION V.

EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT

DATA REQUEST FORMS
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Data Request Forms (DRF's) have been submitted to HOSC for
processing. The DRF's are not presented herein at the request of the
Laboratory representative.
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SECTION VI.

EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT,
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT

ENGINEERING CHANGE REQUESTS
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Engineering Change Requests for Experiment T-027/S-073 are N/A.
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SECTION VII.

EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT,
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT

EVALUATION SEQUENCE
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TABLET"III . EXPERIMENT T"027/S"073, CONTAMINATION MEASUREMENT, PHOTOMETER AND GEGENSCHEIN / ZOOIACALLIGHT EVALUATION SEQUENCE (Sheet 1 of

• SL!l/SL!Z, SL!3 and SL!4

Orbital Assembly:

• OWS

near Position I at OWS Sta. No.
437.997 (stowage container F591).

through the solar (+Z) or anti!
solar (!Z) SAL's at OWS Sta.
No. ! 467.997. Both SAL's

Any combination of the Commander (CDR), Science
Pilot (SPT), or Pilot (PLT) can be used to set up,

and 39).

will be updated by the PI and recorded in

Flight Support:

• The tripod is stowed between the OWS wall

Ground Support:

established if the Operator (OPR) sets up the

Functional Objectives:

SL!l/SL! г

la (FO!5 through FO!8). 3b(FO!9). 3d(FO!10)

• FO!11 and FO!12: Perform in Ecliptic Programs 2a
(FO!11 ) and 2b (FO!12)

• FO!13 and FO!14: Perform V e r l i c a l Circle Proj!ramr,
2c (FO!13) and 2d (FO!14)

• FO!15 and FO!16: Perform All Sky Map Programs 5a
(FO!15) and 5b (FO!16)

• FO!17 and FO!18: Perform Celestial Poleз (N and S)

e FO!19 and FO!20: Perform GegensclwHn Programs 1 b
(FO!19) and la (FO!20)

• FO!21: Perform Perpendicular to Ecliptic Program За

• FO!23: Perform Eclipt ic Pole (N) Program Id

SL!3 and SL!4

• Refer to SEPEM, Appendix T,
Table T!I, Functional Item 3. 1.2.

Mr. W. R. Bock

Mr. C. Brown

Mr. J. Carbo

Mr. W, A. Clarke

Mr. H. Coroett

Mr. P. Craven

Mr. C. Cress

Mr. C. Defrmctig

Mr. V. Fogel

Mr. L. Fredrick

Mr. M. Fry

Dr. A. Gary

Mr. E. Hafen

Mr. J. Kierein

Mr. J. E. Meyers

Dr. J. Muscari

Mr. A. Oualey

Mr. J. Reaves

Mr. J. Reavia

Mr. W. Те ague

Dr. J. L. WVinberE

Integration Engineer (IE)

Crew Operations Specialist (COS)

Science Representative (SR)

Flight Controller (FC)

SAL/EREP Experiment Team Leader (ETL)

Design Specialist, Electrical (DSE)

Science Representative (SR)

Operations Support Specialist (OSS)

Principal Investigator (PI), T!027, Contamination Measurement, Photo

Experiment Integration Manager (EIM)

Crew Systems (CS)

Qual/Test Representative (QTRJ

Principal Investigator (PI), S!073, Cegenschein/Zodiacal Light

Nui г (Business and Home)

MSFC, Blds. 4610, SbE!ASTN!SDF, 205 453!3810
Z05 881!4419

Martin Marietta Corporation, Denver, Colorado, 303794!5211, Ext. 5458
303 279!6859
205 8С1!53У1

303 798!1263
205 CC1!53S1

MSFC, Bldg. 4610, SbE!ASTN!SDl, 205453!3811
205 881!7604

Martin Marietta Corporation, Houston, Texas, 713333!4150. Ext. 234

MSFC. Bldg. 4481. SbE!SSL!TT, 205 453!3103
205 852!0117

MSC, Bldg. 30, FC6, 713 483!4717

MSFC. Bldg. 4201, SL!EI. 205453!1656
205 881!1315

MSFC, Bldg. 4201, PM!SL!DP, 205453!3182
205 837!2267

MSFC, Bldg. 4201, SL!EI, 205453!1656
205 323!2433

Martin Marietta Corporation, Denver, Colorado, 303794!5211, Ext. 3790
303 237!8743
205 8C1!5361

MSFC, Bldg. 4481, SbE!SSL!TT, 205453!3103
205 883!2552

Martin Marietla Corporation, Denver Colorado, 303794!5211, Ext. 3790

205 881!5381

Martin Marietta Corporation, Denver, Colorado. 303 794!5211,Ext. 4538
303 798!4914

Teledyne Brown Engineering Company, Huntsville, Alabama, 205 53^!1612
205 881!9176

neter Martin Marietta Corporation, Denver, Colorado, 303 794!2859. Fxt. 2381

MSFC, Bldg. 4200, S8.E!R!F, 205453!1123
205 539!3222

MSFC, Bldg. 4612, SbE!ASTN!SMS, 205 453!4375
205 883!2796

MSFC, Bldg. 4707, SbE!QUAL!ATE, 205 453!4660
= 205 852!2635

MSC, Bldg. 4, CC3, 713 483!3048 or 3091

Dudley Observatory, Albany, New York, 518 459!4750
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SECTION VIII.

EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT,
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT
MALFUNCTION AND CONTINGENCY PLAN OUTLINE
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and force the latches open.

P25A3 Open F591 storage container
lid and continue the experiment
preparation.

P25B1 Use channel lock pliers from
PATK, grip black knurled knob, and
unscrew CCW until fasteners either
release or the Clafax shaft assembly
shears.
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P25B3 If the black knob is sheared
from the Calfax shaft assembly,
dispose of knob and spring components.
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P25B4 Attach vice grip pliers to the
exposed portion of the shaft and turn
CCW until the fasteners either release
or the Calfax shaft assembly shears.

P25B5 Refer to Contingency Plan
P25B2.
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P25B6 If the Calfax shaft is sheared
from the bottom retainer bushing,
dispose of shaft component.
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the taper punch.

P25B9 Remove the canister assembl'
from the F591 stowage container and
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P26A3 Use the 3/32!in. long taper
punch and ball peen hammer from
PATK, and drive out pin at jammed

1 attaching pivot block.

P26A4 If pivot blocks are still jammed,
disassemble affected component using
appropriate wrenches from PATK.
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Р26А 5 Use a ball peen hammer from
PATK, and carefully tap one or more
of the end plate guide lands while hold!
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If rod turning pin is broken, the
extension rod end slot cannot be
engaged by the pin so that torque
can be applied to attach the rod.

If the plunger button spring fails,
the latches may not be fully
engaged on the extension rod
slot collar relief.

Disassembly of extension rod
handle may be accomplished by
removing two driver bit screws
on the handle (see Contingency
Plans P232H1 through P232H12).

Alternatives to the 3/16!in. blade
screwdriver are:

• shaft of 1/8!in. Allen bit

• shaftof Phillip's driver No. 1

• grip shaft of 11/32!in.
combination wrench.
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Do not grip the extension rod tube.l

2 ^Use channel lock pliers fro
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Grip only the slotted stem section
of the rod with pliers.

Caution

experiment preparation.3си

Do not overtighten. Only bring I
threads up snugly. 1

Extension rod A cannot be 1
attached to the mast support tube, 1
and the photometer system head 1

Terminate the experiment
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between the rod LATCH assembly
and the mechanical control panel
wall.
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Р211С2 After pressing rod LATCH
down, attach a strip of 1!in. pressure
sensitive tape on the face of the rod
LATCH assembly and secure to the
bottom of the thumb guard housing;
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Нcontinue experiment preparation.

P212A1 Determine what extension rod
indexing pins are bent out of alignment.
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P212A2 Acquire slip joint pliers from
the PATK and bend pins back into align-
ment; continue experiment preparation.
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P212B1 Ensure that at least one index
pin is attached to extension rod before
interfacing it to the mast support tube;
continue experiment preparation.
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Р212С 1 Remove outer extension rod
and stow in rod stowage rack.

5 я
S 

с
ч .5

<Й 
оt»

0
 

ш

11to 
со

|
 
с

Ы
 

и

О
 

м

2 £
ft £

Р212С 2 Remove rod handle from
extension rod and stow handle on
canister.
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P212C3 Acquire vice grip from PATK
and attach to stem section.
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P212C4 Pull stem section for retrac!
tion of photometer head and release the
rod LATCH.

ijfa
t!

КШ
!с

P212C5 Ensure that the rod LATCH is !
engaged into the mast support tube slot.
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isitive tape and retain nea
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12J1 Remove extension rod handle
I stow on canister assembly.
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12J2 Determine the nature and exte
stem section damage. If only the pi
sheared from the inner rod, refer t<
itingency Plans P212I3 through
12110. If the tip of the inner rod is
t, refer to Contingency Plans
12C1 through P212C9.
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P210A2.
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P232H2 Restrain the rod/handle
assembly, obtain hi torque driver bit
No. 1 and spin handle from PATK,
remove two screws from rod handle,
and retain screws.

h

P232H3 Pull knurled portion of rod
handle back away from attached forw;
section of rod handle.

>
. 

. Ь

P232H4 Pivot two rod latches open b
simultaneously depressing the rear
portion of the latch using one 3/16!in
Allen bit and the 3/16!in. blade drive

с 
„,

P232H5 Pull back the forward sectio
of the rod handle while depressing th<
two rod latches.

» « и

Р232Н6 If the handle does not releas
from the extension rod, obtain 3/32!i
long taper punch and ball poen hammi
from PATK.

1
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Р232Н 7 Drive out the 1/8!in. rod
t u r n i n g pin from the handle and retain
pin.

P232H8 Repeat Contingency Plans
P232H4 and P232H5.

P232H9 If the handle is released f rom
the extension rod, determine handle
component malfunct ion and r e a s s e m b l e
extension rod handle.

P232H10 If the handle is deemed
inoperable, re fer to Contingency Plans
P210A3 and P210A4.
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P232H11 Install the inoperable rod
handle on the canister carry ing post
and secure with p r e s s u r e sens i t ive
tape.

P232H12 If the handle is not re leased
from the extension rod, determine if
rod damage has occurred.

P232H13 If extension rod A is damaged,
proceed to Contingency Plan P232H16.

1
P232H14 R e t u r n the operable extension£V00rtDOС<U
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Р232Н1 5 Stow the operable rod handle
on the canister c a r r y i n g post, and
continue experiment preparation.
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P232H16 Return the inoperable
extension rod to the rod rack and
engage the stem section end threads
after reassembling handle on the rod; |
terminate the experiment nominally.
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Р233А 1 Obtain 3/4!in. pressure
sensitive tape and wrap the expanding
end of the pins after attaching the pins
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| to the tripod and legs; continue
experiment preparation.

P234A1 Obtain 3/4!in. pressure
sensitive tape and retain near tripod.
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Р234А 2 Ensure that the hand screw is
attached through the tripod leg, OWS
grid floor, and tripod/OWS floor nut
plate.

•оо.0
,

"

P234A3 Wrap several turns of tape
about the exposed hand screw threads.

P234A4 Attach one 4! in. С !clamp to
the tripod leg mounting flange and OWS
floor grid, tighten C!clamp, and
continue experiment preparation.
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P234B1 Refer to Contingency Plan
P234A4.

P237A1 Obtain slip joint pliers, cutter
pliers, and safety wire from PATK;
attach tripod bracket to canister
mounting boss.
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P237A2 W r a p several turns of safety

wire between canister mounting boss
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continue experiment preparation.
1

P238A1 Remove experiment canister i
from SAL, inspect canis ter and SAL j
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A

mounting f langes for d e b r i s , remove
d e b r i s , and continue experiment
preparat ion.
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P238A2 Inspect canister and SAL ''•
mounting f lange seals for damage.

P238A3 If seal damage is evident and
extensive, terminate the experiment
nominally,

P238A4 If seal damage is evident but
not extensive, continue experiment
preparation.

P238A5 Inspect the backside of the
canister f l a n g e plate at each one of the
latch dog sur faces to determine indica!

ы>с"а00

.сиSJ<мосо
Р238А 6 If latch galling is evident at

1 the canister f lange, cycle the SAL
HANDLE RELEASE to EXPERIMENT
LOCK and EXPERIMENT UNLOCK
posit ion — three times.
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L
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P238A7 Determine functional operation
of SAL latching dogs.

P238A8 Reattach the experiment
canister to the SAL and continue
experiment preparat ion.
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Р242А 1 Substitute experiment SI 8
SAL INST cable for T027/S073 SA
INST cable.
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Р242А 2 Connect to appropriate
receptacles and continue experimi
preparation.
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PZ42A3 If the SI 83 SAL INST cab
being used, check connector pins
T027/S073 SAL INST cable and
straighten if bent.

4
0W«ЬОaо01цVсJc2сs

P242A4 Use pin straightener and
continue experiment preparation.
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P242B1 Substitute experiment SI!
SAL PWR cable for T027/S073 SA
PWR cable.

P242.BZ Connect to appropriate
receptacles and continue experim<
preparation.
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Р242В З If the S183 SAL PWR cab
being used, check the connector p
on T027/S073 SAL PWR cable and
straighten if bent.

чОыюйа§оInVс!С201СS

Р242В4 Use pin straightener and
continue experiment preparation.

сP3815A1 Refer to Contingency Pla
P210A1 through P210A4.
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Р3815В1 Notify the ground support
personnel of extension rod damag<
secure from experiment photomet
deployment.
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P3815B2 Retrac t the photometer into
the canister , engage the rod LATCH
into the mast support tube slot, ar.d
stow the rod and handle.

z

P3815B3 Close the SAL doors and aws
f u r t h e r upl ink i n s t r u c t i o n s .

P3815C1 R e f e r to Cont ingency Plans

О•о00ffl
T

iоcос0)

ыОСОА

Р212А 1 and P212A2.оосJD(DnjСа<и 
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P3815D1 R e f e r to C o n t i n g e n c y Plan
P212B1.
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Р3815Е 1 Not i f y the ground support
personnel of extension rod f a i l u r e anc
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s e c u r e f rom exper iment photometer
deployment.

•0оhс.5с0"*

Р3815Е 2 R e f e r to Cont ingency Plans
P212C1 through P212C3.

G
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(ЧоhсctiсоnJ
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Р3815Е З U n s c r e w the stem section
CCW, and dispose of it in the t ra sh
container or bag.

P3S15E4 Release extension rod handlt
f r o m stowage, disconnect and stow
remaining В rods.

P3815E5 Retract extension rod A,
engage the rod LATCH into mast
support tube slot, and stow the rod
and handle. p•

 1
L• Î

B

о

Ц111•

P3815E6 Close the SAL doors, re fer t
Contingency Plans P212C7 through
P212C9, and await f u r t h e r uplink • •̂u••̂1i n s t ruct ions .
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SECTION IX.

EXPERIMENT T-027/S-073, CONTAMINATION MEASUREMENT,
PHOTOMETER AND GEGENSCHEIN/ZODIACAL LIGHT

MALFUNCTION ANALYSES
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2. CONTAMINATION MEASUREMENT, T027

The T027 experiment consists of two separate hardware
systems, each retrieving different and independent data. One
system is the Sample Array, and the other system is the Photometer.

The primary Sample Array and Photometer operational functions
requiring analysis are presented in Table 2.1. Figure 2.1 thru
2.5 depict the relationships used to develop this table and also
presents those items analyzed in this issue of the document.

Table 2.1 Operational Functions and Malfunction Analysis Items,
T027

Operational Function Sub'Function Malfunction Analysis
Item

2.1 Provide Sample
Array
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© Table 2.1 Operational Functions and Malfunction Analysis Items,
T027 (Continued)

Operational Function Sub'Function Malfunction Analysis
Item

2.2 Provide Photometer
System

2.2.1 Provide
Electronics

2.2.2 Provide
Power and
Timing

2.2.1.1 PMT failure
2.2.1.2 PMT Shutter
Control Failure

2.2.1.3 PMT Cap Con'
trol Failure

2.2.1.4 FOV Control
Failure

2.7.1.5 Filter Wheel
Control Failure

2.2.1.6 Polarizer
Wh e e l С о n t г о 1
Failure

2.2.1.7 Trunnion Con'
trol Failure

2.2.1.8 Shaft Control
Failure

2.2.1.9 Camera Con'
trol Failure

2.2.2.1 Input Powor
Failure

2.2.2.2 Failure to
Provide Logic
Power/Timing

2.2.2.3 Fails to Sup'
ply 115 Volts, 400
Hz Power

2.2.2.4 Fails to
Supply 27 Volts,
400 Hz Power

2.2.2.5 Fails to
Supply Camera
Power

2.2.2.6 Fails to
Supply OP AMP
Power

2.2.2.7 Fails to
Supply Solenoid
Power

2.2.2.8 Fails to
Supply Stepper
Motor Power

T'237



© Table 2.1 Operational Functions and Malfunction Analysis Items,
T027 (Continued)

Operational Function Sub 'Function

2.2.3 Provide
Mechanical
Functions

2.2.4 Provide
Optics

Malfunction Analysis
Item

2.2.3.1 Stowage Con'
tainer Fasteners
Fail Open/Closed

2.2.3.2 Calfax Fas'
teners Failure

2.2.3.3 Front End
Plate Failure

2.2.3.4 UXM Handle
Failure

2.2.3.5 UXM Rod A
Failure

2.2.3.6 UXM Rod В
or С Failure

2.2.3.7 UXM Latch
Failure

2.2.3.8 UXM Mast
Failure

2.2.3.9 Shaft or
Trunnion Lock
Failure

2.2.3.10 Head Mount'
ing Failure

2.2.3.11 UXM Crank
Failure

2.2.3.12 Camera
Magazine Failure

2.2.4.1 Lens
Contamination
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Figure 2.3 Malfunction Analysis Diagram,
T027 Photometer Electronics
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Figure 2.5 Malfunction Analys i s Diagram,
T027 Photometer Mechanical Function
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Mechanical malfunction items 2. 2. 3 through 2. 2.4 eliminated from
SEPEM at Laboratory's request.
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3. GEGENSCHEIN/ZODIACAL LIGHT, S073

The S073 experiment employs the T027, Contamination Measure-
ment, photometer system. T027 and S073 require data regarding
contamination, starlight, gegenschein, and zodiacal light, there-
fore a single observing program is used to obtain the photometric
and photographic data used by each experiment. As a result, the
T027 (2.2) photometer system hardware is used for S073 and no
additional malfunction analysis is required for S073.
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SECTION X. CONCLUSIONS AND RECOMMENDATIONS

1. The T!027/S!073 experiment has the most sophisticated and com!
plex experiment of the Skylab corollary experiments. It is a piece
of precision machinery made up of many servo!mechanisms and
is controlled by an automatic electronic programmer. Obviously,
there are many possibilities for hardware failure; however, con!
fidence has been gained from reviewing quality and acceptance test
results. Rigorous testing of the photometer system has proven
that the equipment performed well under severe operating condi!
tions.

2. The analyses performed in Sections I and VIII resulted in making
the investigator aware that some hardware failures can cause a
significant impact on the continued operation of the experiment,
and possibly jeopardize some secondary mission objectives.
Failure of the extension/retraction subsystems imposes severe
restrictions on the photometer experiment operations and could
impact other experiments that use the SAL. If the photometer
ejection system fails, then other Skylab experiments that use the
SAL can not be scheduled.

The orientation mechanism, extension/retraction, ejection and
photomultiplier tube are considered critical T!027/S073 experi!
ment subsystems. Failure of the orientation mechanism or the
extension/retraction subsystems will cause the photometer system
to be ejected. Failure of the ejection subsystem will cause the
loss of the SAL. Failure of the photomultiplier tube subsystem
will cause the experiment to be terminated.

3. The crew procedures specified in Table III have been coordinated
with Mr. W. Teague of MSC, and are considered up!to!date.
Additional contingency plans will be added to Table VIII, as time
permits their development.
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