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e

5 a s“"s
NRGAPPROVSD FOR ) '
RE SE 1 JULY 2015 R ragree ot
ORBITING VEHICLE WEIGHT HISTORY HMBLE VIA BYEMAN SveiT, i Y
B | e s ey e < g : C g C e e L g ey
SPEC. WEIGHT rmc' UDING . l
; , PENDING CHANLES
3 . | 30, 178
5 , b osssmin ’
" 30 —. [N W el e
‘ g} _ ACE 1. _ )
2 | . =TT ~~ | 29,810
8 CURRENT WEIGHT I CLU ING{ PENDING| CH ANGES at
[ // : . : e e - 39. 426 2
[ 1 T R N T /{ —~ T wmfe . o —— i ) :
» . - ! . 4
2 ] ' ’ H .
' L S 29, 056
" . '
'53 ! A - SPEC. ?VEIGHT ‘ |
I3 ‘ !
E l | I , f
! ) o ' ' '
28 . [ ——m v PR . e - ; 1 . . . . . - . . -
g H . [ N > - . :
1 a1 0 =l >0 m oo ) ot JO o | & > 10
o) D,&" '8@0 mg% T VI g S5 o Wi O iu, ;
nl <1in Zia:-m ! 2l E e ' 1 & w0 & in
e eie 19T mm mmee F e ~ 1968 -~ o e P
' EXCLUDED FROM AUTOMATIC

HANDLE VIA BYEMAN o REGRA%‘B%%%} Zg;_;’oo e : N
CONTROL SYSTEM ONLY | _ o /

—G-EG-R-E#DORIAN .
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e

Nomipmeds A S e

MAABEE VIA BYEWAN SYSTEN UNLY

ORBIT]NG VEHICLE SYSTEM SEGMENT WEIGHT SUMMARY - 15 OCTOBER 1968

SYSTEM SEGMENT AVE

PERCENT OF CORRENT

' HANDLE VIA BYEMAN
CONTROL SYSTEM ONLY

S T e T

T mmmmm wr

P! VOV LA M.

WEIGHT
(INCLUDING GFE) SPEC. CURRENT EST. CALC. ACT.
MAC AVE & GFE 5,997 5,952 23.0 66.0 11.0
DAC AVE & GFE 14,617 14, 254 42.8 47.1 10.1
GE AVE & GFE 2, 800 2, 865 45.0 54.0 1.0
EK AVE ’ 5,792 5,751 8.0 29.0 63.0
HS PSA AVE 142 142 100 0 0
WHIRLPOOL - FOOD 102 102 0 100. 0
FLIGHT CREW . 360 360 100 0. 0
ORBITING VEHICLE | . o
b CREW . 29,810 29, 426 33.0, 47.4 19.6
TIHIM CAPABILITY - 90° INCL,
80/187 NM, 'LAT | 45° N 30,889
PAYLOAD MARGIN 1,463
RESERVE PAYLOAD DELTA A
} MARK V DRV - 478
WIDEBAND SCAN SYSTEM 485
950
— , — . . ;

e
U R
IR

e g

a0

SERR R FER T o]
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NRO APPRGYED FOR : W

RLEE 1yame POTENTIAL WEIGHT CHANGES | HANOLE VIA By SYSm?! Bl
i
ESTIMAT ED

i WEIGHT CHANGE

- ~ ©  AWG 24 WIRE CATEGORY OF USE REFINEMENT s20
- 3 .o DELETE STRUCTURAL STIFFNESS REQUlREMENT FOR )
| § ~ ACQUISITION TRACKING SCOPE ‘ - 59
; "o ATTLTUDE GYRO REQUIREMENTS ON VEHICLE STIFFNESS ' T | ’
: o MISSION MODULE VENT FILTERS | s f

: o EMI TEST WIRING | S L + 5
o' DELETE POWER SYSTEM CONTROL UNIT =~ - 10
© " FUEL CELL SYSTEM GHANGE L o -150.

©  ADD OVERBOARD DUMP INHIBITS . + 10 '
_ o ADD CONTAMINATION SHROUDS ~ o B +10 o
o STRENGTHEN CAMERA oénc_AL ASSEMBLY Co + 40 |
@ - STRENGTHEN ACQUISITION TRACKING SCOPE FOR HIGHER ‘ g
LOADS AND ACOUSTICS . +25 3
©  ADD GEMINI-B SUN SHAFTING PROTECTION | LT SN | :é
o INCREASE GEMINI-B MODE B ABORT SIDE LOADS - 3 + b £

HANDLE VIA BYEMAN o o . . . - ,:

CONTROL SYSTEM ONLY | '

. '}-mﬁ; m Bmm smu‘ N




SECHREE/ DU AN
R

NRO APPROVED FOR K T
RELEASE 1JULY 2015 : , ' :
< Oy N AL O HANCES HANDLE VIA BYERAN SYSTER DR
g o STRENGTHEN MISSION MODULE FRAMES +'25 3
& 4 RECENT INTERFACE CHANGES |
/  ADD MISSION MODULE ACCESS ' . + 10 )
4 '/ REVISE WIRE HARNESS DESIGN | | + 25
i | / REVISE PLUMBING INSTALLATION L 45 \
1 / SUPPORT FOR ADDED EQUIPMENT (PERIPHERAL DISPLAY Cw s |
AND VIBRATION AMPLIFIER ELECTRONICS) ‘ - f X
- | ADD CAPTIVE FASTENERS ! - - ' + 5 ‘
| _ADD COOLANT SYSTEM FILTERS S ' | + 2
é .| ADD CLEARANCE FOR HAND CONTROLLIR § - o+ 2 ‘
/  ADD FIXTURES FOR HANDLING OF FILM ON-ORBIT ¢85
A4 : ~ TOTAL - + 23 L
. .
HANDLE VIA BYEMAN | . ‘ . : £
CONTROL SYSTEM ONLY : | ' f ;
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RELEASE 1JULY 2015

=R BT/ DCUANT 15 OCTOBER 19068

OV PEAK AND AVERAGE POWER HANDLE VIA BYEHAN SYSTEN DRRY

VARIANCE
CURRENT WITH
| | ALLOCATION REPORT  ALLOCATION
4 AVERAGE POWER (WATTS) 1822 . 1609 - 213 i
: ‘«j PEAK POWER (WATTS) |
a ' A) TRACKING MIRROR SLEW 4326 3954 . 312 :
:‘ B) PHOTOGRAPHIC OPERATIONS 4426 i '4160 S I
C) MISSION PAYLOAD CHECKOUT 4370 Y - 268
D)) MissION }:?;é%OAD ACTIVATION/ | sor al0s e ;
Dz) OTHER MISSION PAYLOAD OPERATION 4209 3697 - 512 l
E) SGLS STATION . Bz 3129 - 213
F) WIDEBAND STATION - 3es1 3339 - 512
. G) SGLS & WIDEBAND STATIONS S 3937 3121 - 210
H) ALL OTHER ORBITAL 4196 '4 3857 - 339
) EARLY OR LATE ORBIT EEVIC N 4102 | -337
1) LAUNCH AND ASCENT C2t . 2260, - 530 ?
'HANDLE VIA BYEMAN G
CONTROL SYSTEM ONLY o
| | | ~SEGRET/DORIAN | '*
| BYE o :§§
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NRO APPROVED FOR ' ' v
RELEASE 1JULY 2015

REACTANT CONSUMPTION COMPARISON . FANDLE VIR BYERAN SYSTEN DY

- N PC-3A4
_ FUEL CELL (BASELINE) PC-8B A-C

. BASELINE REACTANTS 1293 . -
S (LBS) .

R - REACTANT CONSUMPTION | , ‘ o :
| mrz(ulxwm . .+ 948 | .985 - .936

T T AT

.*AVERAGE POWER |
CAPABILITY (WATTS) . 1825 1800 . - 1892
WITH BASELINE REACTANTS o - :

ad
i
e

TR ST R

A SR e L R R G RN 2l
v

T

 AWATTS | .0 SRR L TR +67

‘ * ’ ’ : . ¥

AREACTANT - - 0o s -46 .

t EXCLUDING lO% RESERVE FOR CELL CHARACTERISTICS LOAD 2
UNCERTMNTIES AND TIMELINE EFFECTS. '

HANDLE VIA BYEMAN
—sssa-s:r-momAN CONT ROL SYSTEM ONLY

“‘Mﬁv&%ﬂ"%’qﬁi W“"J:& fﬁ-&«%mﬁm\* -"‘W“"*‘ M*‘%}Mf !\ TSR 2, A VT I e it

ﬁlﬂﬁlﬁmwmw..w.srm mwf o | “ - B YE- 8‘7770 .
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RELEASE 1 JULY 2015

—SEC€REY/DORIAN

4'.I‘RACK1N‘G MIRROR MATERIALS

$o
[N .
t

{ HANDLE VIA BYEMAN —6E-E€RETTDORIAN

{ CONTROL SYSTEM ONLY

Ny PO ’ R T o 3 15 o S ol s 8 2 SR T 9S00 M v 10 1 Fo

Bt SRR RS A 00 i el ety s e e

A e ST Y

iy

tq

RANDLE VIA BYEWAN SYSTEM ORXE

t

24 October-1968

- 1

BYE-§77% -eo



ke

Aiust. },f' i




o~ - " e ——— T - Rt - PO mge A e .-
~ ; ' .‘ ™.

NRO APPROVED FOR ‘ :
RELEASE 1 JULY 2015 -SEERET/DORIAN

ULE/CERVIT ; MANDLE VIA BYEMAN SYSTEM GRK

- BACKGROUND

© ' BASELINE CHANGE TO LOW COEFFICIENT MATERIAL .
o RELATED TRACKING MIRROR SLAT DELETION AND THERMAL DOOR alMPLIFICATlON
o EK WORK SPECIFICATION REVISIONS:

D PRIMAR\' MXRROR ULE - FLIGHTS 5 AND SUBS

FLIGHTS 3 AND 4 SCHEDULE PERMITTING

NEWTONIAN AND ROSS FOLDING MIRRORS - ULE
ALL FLIGHTS '
TRACKING MIRROR - LOW COEFFICIENT MATERIAL - ALL FLIGHTS

CERVIT/ULE CHOICE TO BE MADE WHE N SCHEDULE REQUIRES
e N 72-INCH CERVIT (MACHINED) IN GRIND (10" THICK)
P e © * 72-INCH ULE IN POLISH (10" THICK) ~ ,9 A PEAK-TO-PEAK
| - - '+ . 72-INCH CERVIT 42 INCH THICK BEING MACHINED AT OWENS ILLINOIS

, .
“- .

A

|
—SEERET+DORIAN 3
HANDLE VIA BYEMAN ' %
CONTROL SYSTEM ONLY 1
7
k;‘\ . N N
“*::'g&_:; Py TS T e e : oy . . L o . s . " i i — -‘//

* MNDIE Y16 BYENAN SYSTEN MY
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RELEASE 1JULY 2015 =SEEeR"T/DORIAN
CURRENT MOL PROGRAM SCHEDULE
TRACKING MIRRORS
, ¢ MONTHS -
- ‘ 8 MONTHS ) :
A 12 MONTHS ]

; ORDER -  BLANK TM INST. DELIVERY
NEED - - , FOB ROCHESTER
DATES ~
9-68 3-69
. 10-68 469
1-69 o 1-69
5-69 1169
L 969 . 370

e | . 6-70 '
;-_ .
@\ . HANDLE VIA BYEMAN . —SEGRET/DORIAN.

, CONTROL SYSTEM ONLY |

4 SISTEN opry

MFG, ALLOWANCE

FM-1

l
/

* FANDLE VA BYEUAN SYSTEM ORLY

EYE‘ g7770 68
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NRO APPRGYED FOR ) : v
RELEASE 1 JULY 2015 “SECREF/DORIAN .
HANDLE iz BYEMAN SvSTEM ORLY
TRACKING MIRROR PROPERTIES
FUSED SILICA CER-VIT ULE
. o CORE CONSTRUCTION SLOTTED MACHINED WELDED -
o WEIGHT (12" THICK)
z | \ |
! NOMINAL 980 940 900 i
MAXIMUM - 1000 990 930 g
o RIGIDITY 4a 2-1/2A 34
- o  THERMAL EXPANSION - :
: . .COEFFICIENT, (x 10-8/°C) | '
ST SP/DR REQUIREMENT -- 4.05 +.0s
;,. . . ' . e
b RECENT NOMINAL AT 20°C  +.54 -.08 . - .04
"o STRESS CONGENTRATION CORNERS, SLOTS . FILLETS CORNERS
~, o . MANUFACTURABILITY GOOD EXCELLENT EXCELLENT |
| HANDLE VIA BYEMAN -SEERET/DORIAN . §
CONTROL SYSTEM ONLY - i
‘,{ o E
' t‘-i‘m‘- .
5’*‘,“&:_ _ .,.»'/

gyl VA Dy StSTEN BN
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RELEASE 1 JULY 2015

COEFFICIENT OF EXPANSION MEASUREMENTS

0.2 .I_. . CERVIT VS ULE (EK DATA) BANDLE Y e —

0.1. <+

0.0 ..

Y« J B

*

-
[
) 1
12 4

i

i

/

o , COEFFICIENT OF EXPANSION (X 10°¢/°¢)

- t
. . a R 4 Y i . A i d
. .. 5 10 15 200 25 30 35 40
. HANDLE VIA BYEM . TEMPERATURE, DEGREES CENTIGRADE :
kcomaox,sys'rsu ONLY - o | /
N R e




NRO APPR@VED FOR f =SEERPETT DORIAN . . o
RELEASE 1_J_ULY 2015 . '
RESOLUTION LOSS VS. DOOR OPEN TIME HANBLE VIR BYENAN Sysrey oy
10
| COEFFICIENT OF THERMAL EXPANSION
s .10 x 10 -6/.0C
: \k ) )
LNy
Yy
(3
Z .
o .
SR ¢ CONDITIONS:

21 MARCH
50° N LATITUDE
" REVOLUTION #1
TRACKING MIRROR ONLY

_ .05x10 "6/oc

- RESOLUTION LOSS
=

' y | Y
x / ‘ i
RN 160 260 300 TTTTTR06 . w00 600 7Q0 !
HANDL AAN - o '
$ £-VIA BY EMAN TIME - SECONDS
5 'CONTROL SYSTEM ONLY | : ;

| —SEGRET? DORIAN |

P ol Y

- mmmmmsmﬁ“ o o ~ | BYE--X???O -68
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RELEASE TJULY 2015

59

HANDLE VIA BYEMAN
CONTROL SYSTEM ONLY

e

| —SEGRET/DORIAN N
WANDLE VIA BYEKAN SYSTE 93

"RESOLUTION 1.OSS FOR CONSECUTIVE ORBITS

COEFFICIENT OF

QRNAL EXPANSION
‘ 6.
s . J .05x10 Ioc _
& :
é
. ] - -
g -~ - | CONDITIONS: '
o "] 6 MINUTES DOOR OPEN/REV
.4 < 21 MARCH L
- 50° N LATITUDE
o .
R VIEWFACTOR .83 ~] 6
& TRACKING MIRROR ONLY | -025 %10 "“/o
‘ n‘ : - v ' ‘ - ' - P\‘
‘v ' | (I~ ! ~
- . ) I~ [ .
’ ' ' 1~ ! -~ .
T - ’ .
E [_—-_—J ‘ <
b . : SV -
; o 1 2 3 4 5 6 N 16

REVOLUTION NUMBER

AT TSI e vy

BANOLE YA BYEAN STSTEN Y

 -SEGRETDORIAN

BYE - (7770 -89 |
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RELEASE TJULY 2015 ‘

—SEGRET/DORIAN | HARDLE VIA BYER3N gporey oy

! o BOTH CERVIT AND ULE ACCEPTABLE FROM WEIGHT, STRUCTURAL, AND

. PROCESSING STANDPOINTS
o CONTROL OF COEFFICIENT OF EXPANSION MORE FAVORABLE FOR ULE -

WILL SIGN UP FOR .03 x 10” 6/9°¢ FOR LATER BLANKS ’
1 o - LOW COEFFICIENT OF EXPANSION VITAL TO MISSION SUCCESS
q' RECOMMEND SELECTION OF , 03 x 10°¢/°¢ conrfxcgnnr,or'nxpmsxon
ULE FOR TRACKING MIRROR MATERIAL

i :
l . . -’ ; B ) '
i HANDLE VIA BYEMAN = —SEGRETDORIAN A
. CONTROL SYSTEM ONLY | , . . . ‘<
i - i
| :.
i
\ /
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NRO ARPROYED FOR _ = ! ' \
RELEASE 1JULY 2015 :
FANDLE vz BYEuAN SYSTEM only
~SEERET/DORIAN |
IJMPLEMENTATION PLAN
* o AUTHORIZE EKC TO PROCURE SIX 72-INCH ULE TRACKING MIRROR BLANKS
o _ ULE BOULES TO BE SUPPLIED GFE
|
% o  REDIRECT CERVIT CONTRACT WITHIN PRESENT FUNDS FROM SIX )
! ‘ ’ . ) . . ’ ! :
SR . LIGHTWEIGHT MACHINED BLANKS TO: , |
| 3 SOLID MASTER BLANKS
| 1 - 82-INCH MASTER SPHERE CHAMBER 1IG |
1 1 - 72-INCH MASTER PLANO CHAMBER 1lIA
A 7 1-72-INCH MASTER PLANO CHAMBER ILB j
' - e ' ' '
~3 LIGHTWEIGHT 72-INCH MACHINED BLANKS (.03 x 10”%/°C ' ‘.
COEFFICIENT GOAL) . . .
| HANDLE VIA BYEMAN —SEGRET/DORIAN . - -
_ . CONTROL SYSTEM ONLY : 4 ' | /
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. HANDLE ViA Byeway SYSTEM| ONLY -

. PRINCIPLE OF FABRY-PEROT INTERFEROMETER

(PATH LENGTH DIFFERENCE 2nd COS @)

,-‘%Jgib' R
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HANDLE VA BYEHAN SYSTER TR

STRUCTURES

LOADS STATUS/SYSTEM DESIGN IMPACT

R . ] .
L L . s i oo gzt g eate st da /
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' . —SEERET DORIAN -
NRO APPR@VED FOR

RELEASE 1 JULY 2015
‘ BRIEZFING CONTENT

o  LOADING CONDITIONS

o OV MODEL DESCRIPTION

‘o LOADS CONTRACT STATUS

) TYPICAL TRANSIENT LOADS ANALYSIS FLOW

o CAMERA OPTICS ASSY BARREL STRUCT DEV TEST FAILURE

"o ' BARREL TEST RESULTS
o ' BARREL STRUCTURAL FIX
° ,_'rnl;gxmo MIRROR ASSY sr.&rus
o I:AB vm;ncu: srArus

©  OVERALL LOADS APPROACH SUMMARY

. HANDLE VIA BYEMAN CONTROL -SEERET-DORIAN

WANDLE 1A BYERRY sysre O

. BYSTEM ONLY /
e - -
C g | | BYE- {7770 68
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NRO APPRQVED FOR —oUeRR—-DOTRIAN . . v .
RELEASE 1 JYLY 2015 .

ITTTORY OF LOAD CTCLTS TO DATE

HANDLE VIA BYFMAN SYSTEM ONLY.
° LOAD CYCLEZ 1 (APRIL 1969%)

STATIC ELASTIC
~ : 8 MAZI OV MODEL COUPLED TO BOUSTER
50 MaN3 OV MODIEL RDASE BXCITED
< ALL TRANSIENT LOADING CONDITIONS EXAMINED

‘e LOAD CYCLE2 (NOVEMBER 1966)
~ STATIC ELASTIC
. DI3TRIDUTED CHELL METIICD
12 SDRUNG MASSES I TORWARD UNPREISURIZED COMPARTMINT
2 BPRUNG MATSES IN MM (CDCOLETE ORITNTATION) '
RAIDIENT LOADDC ccgmmm e AnRED ’

.0 LOAD CYCLE 3 (FEBRUAR? l“é?) .
o 8TATIC ELASTIC - ACQUW‘TZGN-TMM 8COPR PRO’I‘UBEZ!ANCE ADDITIONS
OV SHELL STIFFNESS REDUCED y
CORRECTED CRIENTATION OF M2 MALS « VAR!ED STIFFNEC3
' WMLE SPRUNG MAS3 DIRDCAGE (6 DOB')
3 o GTAGE I SHUTDOWN

. 2 THRUST TERMINATION CASES o y
- ' . -8EGRAET nomm o S
L HANDLE VIA BYEMAN comnox, S : o i
N SYSTEM ONLY | | s
L L . BYE- (777076
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NRO APPROWED FOR

, AADTIS COTIDTTE ' ' v
RELEASE 1 JULY 2015 LTG0 CeniTTLIONS :

FLIGHT LOADS ANALYS!S

LT Lrp—.

o TRANSIENT CONDITIONS

. _SRM THRUST DUILDUP (LAUNCH)
L . STAGE I IGNITION |
STAGE 1 SHUTDOWN
STAGE 11 IGNITION
STAGE 1l SHUTDOWN
. THRUST TERMINATION (STAGE 0)

" o STEADY STATE FLIGHT LOADS

MAX BUFFET

MAXQep ,
MAX ACCELERATION (STAGEO, I, & If)
LOAD RELIEF SWITCH IN AND OUT
SEVERAL INTERMEDIATE STAGE 0 POINTS

T g — e g s

C pmswmessmOT  BYE-§9770 -e8
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HANDLE VIA BYEMAN SYSTEW ONLY

DYNAMIC DATA REQUIREMENTS

ASCENT

'~ STRUCTURAL LOADS FOR VEHICLE AND SUBSYSTEMS . ' :
—~ 'EQUIPMENT ACCELERATIONS o : '

- DYNAMIC CLEARANCES . T o o
~ MOUNT LOADS | S : . : - %

® oRBIT
'~ DYNAMIC PERFORMANCE |
° ! t
' . -
.?”

o R R L 9B Nl v s i £ T G Beiia WA P15
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NRO APPRQYVED FOR ' ‘ v
RELEASE 1 JULY 2015 . . Crre - v ey .
TYPICAL TRANSIENT LOADS ANALYSIS FLOW CHART
B HARDLE VIA BYEMAN SYSTEM ONLY
' ' | (STAGE I SHUTDOWN)
O. V. | LOAD. ACC. '
MODE SHAPES ’-—~ | TOTAL | & DISPLACEMENT _ LOADS
. i, . . }
(DAC) " VEHIC LE TRANSFORMA TIONS f—af O+ V- o~ RELATIVE
i ’ | iDATA | DISPLACEMENT
{DAC) S .
. ' MODAL
| TSWACCELERATION
S_TORE e I ANALYSIS | ‘ . o \ .
MASS & " VEHICLE
STIFFNESS TRANSIENT
(MMC) 1 i  RESPONSE
| J \
| (MODAL ~ ———~MOMENTS |
! s : i
_ | COORDINATE | CORE/SRM SHEARS
| RESPONSE) . DATA | AXIAL
- A : LOADS
P ) . : : ‘ SRM/CORE
S ] ' CORE/SRM
; 1/F LOADS
. ¢ | ENGINE- TRANSFORMA TIONS | /
.| SHUTDOWN ' (MMC) i :
; i . ' -
. ¢ THRUST 27 SHUTDOWNS - | |
. | HISTORIES ‘
; ‘ -1 i - - -
L (aGO)  GEMINI, T-3A, & C
_‘&\ |

.

..-g_mmmmnsvmnm :

BYE -4g 770 ~e8
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NRO APPRGVED FOR : ‘ ' v
RELEASE /1 JULY 2015 _ LOADS CYCLE ¢ DVHAMIC MODIL

| HAYBLE VIR BYEWAN SYSTEM Dy

™t

24 MASSES

R - 144 DEGREES OF
CAMERA OPTICAL ' FREEDOM
ASGEMBLY (COA)

) | 12 MASSES " ‘;
| TRACK MIRROR ASSEMBLY 72 DEGREES OF
- S FREEDOM ».
|
i |

. o | | 3 MASOES I
| © THERMAL COVER | \_ _/ o 2 9 DEGRIES OF At

. (SLIDING MASK) - - R ; ' : FREZDOM
'  SUMMARY . . '
| 110 MASSES oo k ‘s ;
| ¢13 DEGREES OF FREEDOM N
i i
’x nmm.t VIA BYEMAN CONTROL ‘ o | Y

. SYSTEMONLY ~ TSECRET- DORIAN

oo . . I —
 pouwpmASSEOT . - ‘ BYE - g‘777o 6
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N ” w . ) 9 .
RELEASE 1LY 2015 v 'LOALS CYCLE ¢ DYNAMIC MODZL ’ -
| FANDLE VIA BYEMAN SYSTEM DKLY
12 MACSES - GEMINI B
23 MASSES - LV SHELL
. OV CANTILEVER MODES 205 DEGREES OF FREEDOM

v . , - 11 MASSES
- FORWARD UNPRESSURIZED 33 DEGREES OF FREEDOM
o "COMPARTMENT |

-

23 MASSES

' EQUIPMENT SUPPORT STRUCTURE 1A 150 DEGREES OF FREEDOM
(BIRDCAGE) 1 _ i

o pemamE BYE §77%0
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NRO APPROWED FOR . : I
RELEASE 1 JULY 2015 .

‘ HAKDLE VER BYZHAN SYSTEM ONY
COMTRACT BTATUS OF LOADY

]
o 0
C | &
. /4
X - CAMERA - :
CPIICS - ASDY. - - ’;f‘;f;;“
GE IRACIENG MIRROR ASSY, +5, +2, +2

1LOAD CYCLES 1, 2,-3A -l.+2.+2

‘umc.wn = LABORATORY VEHICLE
' {STUFFED LM + me

/ LOADSCYCLEM+DYN 1, 2, A

[ MDAC-ED S : A -
| &= GEMINI B - . | | : L
i / MNASA GEMINI s'rauc'r CAPABILITY Lo ) | B !
P + LOADS CYCLE 3A STAGE I SHUTDOWN EST FOR STRAPS i
| 4+ LOCAL POP GUN ENVIR /_ . . ’;
& /| ONCONTRACT TO PROVIDE STRUCT ANAL FOR FINAL DESIGN LOADS (L.C. 4) - - /
HANDLE VIA BYEMAN CONTROL /
“unSYETEM ONLY N i BECRET DORIAN ettt ot i et

B_YE - %97?0 ;6'8

| ~,=5WW s s



NRO APPROVEDFOR

RELEASE 1 JULY 2015 CIRCUSTIRINTIAL STRESS DISTRIBUTION N .

JUST FORVARD OF MATN MOUNT

. 8,000

707 GEN INSTABILITY

-; ~ ALLOWABLE

s (@]

; =

b <

Y 000 - __ 70% BETWEEMNHTANE IR

9 . LLEKTTNG ALLOWABLEN

. %

* ' - ‘/O}\Q _ A”QQ][;‘;,.,; ' B = .

:\. // e ]t \ \I\\ PED LOAD AT

. ‘ 207

" T

020 74060 80 100 -

; CIRCUI}/\FERENTIAL STATION (DEG) |
! ELEMENT CONTAINING
1 "/MAIN MOUNT -

\'PREDICTED ELEMENT OF
ke MAX. LOAD INTENSITY

BYE—{777C };éé



| s T pROPOSED GEUMLIRY Ui FiK T
-NRO APPRGWED FOR v
 RELEASE 1 JULY 2015 _ AVIEW LOOKING INTO Q_ OF SUPPORT FITTING)
| NE OF DOUBLER | EXISTING FRAMES AND
OUTLINE O \ \ INTERCOSTALS
PARTIAL FRAME
[ \
L ,} l !
! L 60
| |
= % )
— q »
- ‘ ) A
N I l.
e NI . |
.J 24,75 |==-
B - 27, 9] = 4] 41—
: “ADDED FRAMES — |
o ] —_— 112, 68 ———32, 12~
e 117.15 -—
{ — — 143,10 -
\ - 159.76 -~

L

S
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NRO APPRGVED FOR : ,
RELEASE 1 JULY 2015 -SEERET- DOIIAN

CAMERA OPTICS ASSY-STATUS/ CURRENT ACTIVITIES
; o  IMPLEMENT FIX AND RETEST TO 45, #2, +2 LIMIT
; ' o  EVALUATE DESIGN FOR CYCLE 4 LOADS
/  PRELIMINARY RESULTS (STAGE I SHUTDOWN) INDICATE LOCALIZED \
MARGINAL CAPABILITY (FWD 40 INCHES) = o
P o . RECONFIGURE TEST SET-UP FOR CYCLE 4 LOADS
FE /  TEST TO FAILURE
P o MODIFICATION ACTION, IF REQUIRED N
.~ ]/  SMALL NEG MARGINS - LOCAL MOD OR REASSESSMENT OF DESIGN
|~ - . CRITERIA (FACTORS OF SAFETY) |
- MINIMAL SCHEDULE/COST IMPACT
EEE /  LARGE NEG MARGINS - REQUIRES REDESIGN .
e | | —SBGRET-DORIAN . , .
"'{ HANDLE VIA BYEMAN CONTROL '
{.&.’e | SYSTEM ONLY ‘ |
» ‘ﬁiﬁ;&.i; e ,,;‘.. e N o e o
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RELEASE 1 JULY 2015 ' , —SEGREF DORIAN '

' ) v ”Mﬂl[ /] Wmﬂ
TRACKING MIRROR ASSY STRUCTURE . ) Oy

©  BACKGROUND -
/' PRELIMINARY FOURTH LOAD CYCLE RESULTS INDICATED
‘ - NEGATIVE STRUCTURAL MARGIN AT TWO GENERAL LOCATIONS .
o ON THE TRIPOD/ GIMBAL STRUCTURE |

o  IMPACT | \ .
Y "PATCH-TYPE' FIX TO BE DAPLEMENTED IN AREA OF
SHAFT/ TUBE TRANSITION

A Y

/ POSSIBLE CHANGE IN BOLT/ TORQUE ARRANGEMENT AT
| ATTACHMENT OF 9" BEARING HOUSING

/. DMPACT CONSIDERED MINOR BY GE
o s'rxrvs
] " GE WISHES TO KEEP MAC IN HOLD MODE UNTIL FOURTH

- o LOAD CYCLE RESULTS ARE OE‘FICIAL !

e - .
, ;

HM\DLE VIA BYEMAN CONTROL
. 8YSTEM ONLY

5, 3 e . " L N mdo ; - " s . o T

mummmmv
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NRO APPROVED FOR - ) ' v . '
RELEASE 1JULY 2015 } —SoeRES DORIAN Mol My
Oty
TRACKING MIRROR ASSY BEARINGS
o BACKGROUND
| "/ ' PRELIMINARY FOURTH LOAD C¥CLE RESULTS INDICATE
CRITICAL BALL LOADS ON 2. 4" (PITCH) BEARINGS
e IMPACT :
/  POSSIBLE PERFORMANCE DEGRADATION RESULTING

| FROM EXTREMZ BRINELLING INDUCED BY HIGH. “
| OSCILLATORY LOADING
-~ o  BTATUS o
: | -/  GE HAS CONFIGURED CYCLIC LOAD TEST OF PITCH

BEARINGS USING PREDICTED BALL LOAD TIME-HISTORIES

AS INPUT, "BEFORE AND AFTER"VALUES OF TORQUE

. RIPPLE WILL BE COMPARED
- '
i HANDLE VIA BYIMAN CONTROL —SEGRET DORIAN ‘ E
, | SYSTEM ONLY ' S ‘ .
N | h ¥
“%“ﬁmmM" s ; — ; . " . ot -/r‘
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FORWARD
UNPRESSURIZED

\\.

_ CoMPARTMENT\‘-, N

T TSR

MOL TIAJOR ASS

DOME

R e

Eran

[ ) pW,

_FORWARD

By

V529274

LY ERcZAKDOWN

WAE "Fm STSTEN oy

i

TITAN 111 AND

| INTERFACE-—-\ |
SHELL T T

=" AFT SECTION

D SECTION —mission

- MODULE
/= RADIATOR AND |
‘ METEOROID

SHIELD

!

H
i
4
!

g
H
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: LAB MODULE .
NRO APPROVED FOR .
RELEASE 1.JUkY 2015 '

o PRIMARY STRUCTURE - FUPC, PC, MMPS

%\

EANDLE vy BYEway STSEN
/ NOPROBLEM - DESIGN TO STATIC ELASTIC (MAX %_5@ .

o FUPC - TANKS, FUEL CELL SUPPORTS, ETC.
‘ /] TODATE - NO PROBLEM

/" WILL BE REVIEWED FOR ALL TRANSIENT CONDITIONS
o - BIRDCAGE
/  UPR BAY 6 LOADS (STAGE 1 SHUTDOWN) > CURRENT DESIGN CAPABILITY

/ L. C. 4 MASS IN BAY 6 EXCESSIVE (300* LB GE HARNESS, LATER WT APPROX
+ ' ) ‘
: 200" LB)

- PRELIM ANALYSIS INDICATES REDUCED LOADS < DESIGN CAPABILITY
o ADD'L LATERAL SUPPORTS IN uég PC ADJ TO BAY 6 FEASIBLE
' . PRELIM .ANAL'INDICATES REDUCED LOADS <DESIGN CAPABILITY
'/ 'NEWER MODEL WITH ABOVE FIXES 'rd BE DRIVEN WITH L. C. 4 TRANSIENTS
. - DETERMINE STRUCTURE/MASS LOADS |

bd -

TR
5 .

-

LANOLE VI EYENAN
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RELEASE 1JULY 2015

-

4

_I:_OADVCYCLE 4 TRANSIENT LOADS SCHEDULE

ANALYSIS

z CONDITION COMPLETE
: A, STAGE | SHUTDOWN LOADS 9/9 .
| ‘ A {ACTUAL)
i B. PRE-LAUNCH 8/26
i o (ACTUAL)
g . )
it C. LAUNCH S . 10/14
- D. STAGE Il IGNITION - 10/14
E. STAGE Il SHUTDOWN o 10/28
F. STAGE 1 IGNITION o 10/28
. G, THRUST TERMINATION 10/28
" (CRITICAL'CASES) S -
H. THRUST TERMINATION ~ ~~  12/11

(REMAINING. CASES)

L
3
%

i\h | '.

| mm'm SyTEN QY

REVIEW
COMPLETE -

©9/23
(ACTUAL)

9/9

(ACTUAL) -

19)23
10/28
1/
11/11

111

12/25

Y

HARDLE yyp EYEHN syomry o

DATA
. TRANSMITTAL -

10/7
9/13
11/1
/1
11/15
11718

11/1%

12/28

BYE-Z9790 e _
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RELEASE 1 JULY 2015

SUMMARY
WANDLE VIA BYEWAN SvsTey nry
o PRELIMINARY CYCLE 4 LOADS EVALUATION
/  STATIC ELASTIC - PRIMARY STRUCTURE - NO PROBLEM

/k - TRANSIENT - STAGE I SHUTDOWN (TRADITIONALLY MOST CRITICAL)
<« TRACING MIRROR ASSY

/ TRIPOD/ GMBAL - MINOR IMPACT

- /  2.4' BEARINGS - CYCLICAL TEST PERFORMED USING i
. '~ ACTUAL LOAD-TIME HISTORIES

'« PRELIMINARY RESULTS LOOK GOOD ‘ A

- CAMERA OPTICS ASSY | |

. ./ BARREL (POST-FIX) - MARGINAL LOCALIZED CAPABILITY §
- LAB VEHICLE

/  EQUIPMENT SUPPORT RACK - MINOR IMPACT

. / - . FWD UNPRESS COMPT ~ NO PROBLEM

| o- ALL CONDITIONS TO BE EVALUATED FOLLOWING RECEIPT OF TOTAL ¢
PACKAGE 15 NOVEMBER 1968 . -+ . Ll |
% '
| HANDLE VIA BYEMAN CONTROL  —SEGRET DORIAN |
~ SYSTEM ONLY | - | | o

mnummm“m“““ e o . BYE-$7790 68
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Jor—

TTTIOW OF LOETTY

DAC/Associate Effort

.

PR
PAN L

Determine Revised

Section Propertics;

Repeat RFA, if
Required

Assoc Contractor

? 1F'S Incorporation Redesign as
-- Required -

i | 104-- Gem B/LV[ T ,
: 107-- MPE/LV Based on Nth
LI PR Cycle
S |
o
L . | )
{ DAC 4! _
‘| SAFSL Exhibit B
4 10012, XXolz S
| Incorporation (%) y
L CEI & SOW

i

Prelim Design |-
Based on (N«1) |~
Cycle

Determine Base-

line Section Pro-

perties; Develop
RFA ‘

DAC/Associate Effort

\

HANDLE yi BYEuN SYSTEM onpy

b

via IFS

Assoc Contractor Loads

Inputs - Dyn Modeling /
Subsys Modes

Data Output Requirements

v

DAC Effort: Dyn
Model(Subsys. A)
Loads Transform
Mass Matrix
Damping Matrix
Modal Coupling

Lioad <

: - ' ‘ 4 '
. : Calculation
‘ - .
— - - ™ “
. DAC/MMC . Aerodyn / Trajectory \ Engine ;
1IFS 101002, 101004 " Data Constraints Parameters
(OV /T-11) A |
Incorporation ’ | :
" Martin Effort

BYE-{7770 -¢q
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iNDig
MOL CONTAMINATION VA Brygy SVSTEW oy
° SOURCES & CRITICAL EQUIPMENT
. 0 NON-MOL PROPULSION TEST RESULTS .

o ACTS PROPUILSION CONTAMINATION

. ’ - STEADY STATE - (o

‘- PULSING =
. -
o RELATED EFFORT M
- . . o SUMMARY
- ' t )
z | * | |
N - ' BYE *g7770 ~68 = v
LR o ) ; o ) . ) e _h“/f p
: - v 7
o . o - ) Lo el 4
o HANDLE IA BYEMAX SYSTEM DHLY. - o o S i,//ﬁ/(&
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NRO APP/ROVED FOR - . . '
RELEFEE 1 JULY 2015 L
POTENTIAL ORBITING VEHICLE CONTAMINATION SOURCES DL
, A— EVIA BYEIAN Svstem gy
: o ASSEMBLY & CHECKOUT !
o TRANSPORTATION & PRE-LAUNCH
{ o LAUNCH & ASCENT , : » -
- STAGE "O" SEPARATION
- STAGE II IGNITION '
° - STAGEI RETROS '
: ‘o~ ON ORBIT
| - MATERIAL OUTGASSING
- VARIOUS DUMPS, LE., MOLECULAR sn:v;; URINE, ETC.
. e NP .\\\
s ATTITUDE CONTROL & TRANSLATION SYSTEM (ACTS)
ORBIT ADJUST | . - }
ATTITUDE CONTROL N | |
: . R et e
i A .
i - :
f ‘
| ) |
. _ _

.-",':ﬁﬁiﬁii"m’nmsv'smavnm, o o BYE-Z7790 68
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NRO APPROVED FOR : ‘ .

RELEASE T’.{ULY 2015 - —SEGREF [ DORIAN
| HANDLE YIA BYEMAN SYSTEM ONLY,
ON-ORBIT CONFIGURATION .
_ ORBIT ADJUST OPERATION
o 1004 THRUST FOR 120 - 200 SECONDS EVERY 3 - § DAYS .
‘ o * SLIDING MASK - CLOSED
o  STAR TRACKER - TUCKED POSITION \
o  HORIZON SENSOR OPERATING |
o  ATS FAIRING CLOSED
MISSION PAYLOAD OPR MT!ON
o ATTITUDE ENGINES (22# THRUST) ENABLED FOR .7 SEC AT AN
.. ° " AVERAGE OF 40'SEC INTERVALS
o  HORIZON SENSOR OPERATING
i o  SLIDING MASK OPEN - i 2
o  STAR TRACKER OPERATING
| o . ATS OPEN & OPERATING - | o
R HANDLE VIA BYEMAN CONTROL
i . SYSTEM ONLY | o !,,
‘ o  —SEGRET{DORIAN | 7

o EANDLE YIA BYEMAN SYSTEM ONLY

-
!
|
t
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POTENTIAL EXTERNAL cormwwmio\s SGURCES
ASCeiT aTosPHERe o o LT p—
STAGE ZERO ROCKETS .

STAGE I ENGINE STAGE IL RETRO ROCKETS (3)

o ' SRM STAGING ROCKETS ———~_

ACTS___\ MM VENT LOCATIONS ( REF)—— ' | .

62

-~_‘_ QZQQ O.‘ o . )
.‘. -% -

/

1 |

-~

D “

A

MM DOOR JETTISON ~

A 1 L—
710 1 X500 X345 |30 /7 l
X746 T X556 X485 X360 X326 |

LM WASTE EJECTA EXPLOSIVE SECTION ‘ ~ X75(0V)
0 (CONDENSATE 8 FUEL ceu.s (X572;.15° OFF— Z AXIS) - X220 (T-I0) X500 (T-2I0)
INE . | A | | - STAGE IL —
FECES (X592) | | FIRE IN THE HOLE -

MOLECULAR SIEVE (X542) » ' - . .
FUEL CELL .PURGE(GGB 6 PLACES) . -

o E T A sy ¢ e W i A4 aron s o e e e -

..’-ﬂAllnlimnvmnsvmum. S | BYE-—%???O -68
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| RANDLE VIA BYEMAN]sysrey ONLY
INTRODUCTORY CONTAMINATION MOVIE : |

o TWO FILM CLIPS
. - BELL 23 LB MINUTEMAN THRUSTOR
i - MARQUARDT 22 LB THRUSTOR
7o YELLOWISH/ BROWN VISCOUS LIQUID PRODUCED DURING
%;» 'PULSE MODE OPERATION OF BOTH THRUSTORS -
©  CONTAMINATION FOUND INSIDE AND OUTSIDE OF
: - PLUME BOUNDARY o
- 1
i .
\
i BYE - ?q770




EE&Q@Z@’EB&% AP C MINUTERMAN PIGGYBACK TEST ‘ ‘ VﬁSS-]A -
’ : SAMPLE LOCATION SCHEMATIC AEDC MARK | CHAMBER
) AEROSPACE ENVIRONMENTAL FACILITY . ,
! - | . v ) BARDLE VIR BYEMAN SYSTEM DFIY

i |
| . | ,
' _ \ :
' i

29 FT
8-1/2 IN.

. . ' '. N i ‘ |
| A . K_ f___;_-_ﬁ B\\J__/ |
| | [ NOZZLE EXI/
- PLANE -
ENG INE

fﬁ‘w’:“ AR e

. HAMDLE VA YEMON SYSTEM WY
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RELEASE 1 JULY 2015
] EDWARDS RTF P1GGYBACK TEST |
FACILITY AND TEST CONFIGURATION - ARRLE VA BYEHAN SYSTEN DY
~ CYLINDRICAL VACUUM CHAMBER V IEWED FROM ABOVE
-— — 10FTL -—
~ CRYOPANEL ~ - —TV MONITOR
\ | N VIEWPORT
N , 7 , I
{ h\ . ' |
TEST COUPON |
18.5BY 19 IN., |
| MOUNTED 3 IN.” P2
TEST STAND BELOW NOZZLE [
- P g’l]
| =¥ é 6 FT DIA
) ' ' ‘. %
| » N MARQUARDT Z\ACCESS,
22 LBTHRUSTOR Z* “DOOR. ||
=« I
I N N B o
N “\— CRYOPANEL o \—~PHOTO VIEWPORT | S/

BYE- {7770 -68
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FAX2LE VA BYFMAN SYSTEM ONLY

NON-MOL TESTING MOVIE
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bt Sy e s

e mﬂ“ﬂmmm S

DESCRIPTION OF BASELINE MOL PLUME TEST AT AEDC

OBJECTIVES

MEASURE STEADY STATF. AND PULSE MODE PLUME CQN'fAMn\IATI()N
‘MF.AS URE PLUME IMPINGEMENT HEATING RA’I'ES AND PRESSURES

! EVALUATE UNSTEADY PRE»')SURES WITHIN THE PLUME AT POINTS OF
IMPINVEMENI‘

-TEST POTENTIAL CONTAMINATION FIXES .
TEST FACILITY

CELL 8V OF THE AEROSPACE ENVIRONMENTAL FACILITY AT AEDC

LIQUID HELIUM CRYO-LINERS MAIN'I'AIN ALTITUDE 400, 000 ‘ g
- FT DURING STEADY STATE FIRING » ; :

TEST HARDWARE |
1 LB THRUST (VACUUM) THRUSTOR MANUFACTURED BY MARQUARDT

TWO TEST PANELS ORIENTED VER‘I‘ICALLY TO ASSESS EFFECTS OF GRAVI’I’Y
o
TEMPERAT URE - PRESSURE PANEL

CON rAMINATIQN PANEL

M . : .
. %"'-?a‘%m'wmww-‘ A SN i
: '

o it o ot
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NRO APPROWED FOR : ' S
- RELEASE 1JULY 2015 :

HANDLE VIA BYEWAN SysTen ONLY

'Attitude Control

- At DAC Panel
¢ (Pulse Mode) ——
' Thruster Location \ |

;-:—Vl"ewport_ T i

0.0m_ _{L] 11
- Clear Dia.

Orbxt Adjust
| (Steady-State)
Thruster Locatnon

. . .
B F e e LT D

N I “A"G.E..‘Panels
8V CHAMBER TEST INSTALLATION

BYE -'87770 -sé .
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- AEROSPACE ENVIRONMENTAL FACILITY  mmemou sy

g,

; .
H
,

'
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NRO APPR@VEL FOR ' , .
JULY 2015 .

STEADY STATE CONTAMINATION MOVIE

o PRE-FIRE COLD PANEL (- -60°F MINIMUM)

- . THERMAL CONTROL SAMPLES ARE CLEAN

3 . . . |
: |

' - ' GLASS SAMPLES ARE CLEAR 3

o POST-FIRE COLD PANEL (AFTER 6 205 SEC FIRINGS)

_, mm ik BYENAN smm um

’ - THERMAL CONTROL SAMPLES HAVE YELLOWED
- GLASS SAMPLES ARE OPAQUE
‘o POST-FIRE HEATED PANEL (AFTER 6 205 SEC FIRINGS)
- - . THERMAL CONTROL SAMPLES HAVE NOT DISCOLORED
. = GLASS SAMPLES HAVE NOT'BECOME OPAQUE
s e 33 AT e i e AT ¥ Y 2 ““..w e oy AT AN AT B Y LY R

SNSRI

LR BN 3 e ke

LI
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PNSLE VIR BYERAN Svsyiy guy
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NRO APPRQVED FOR » ! ' v
RELEASE 1JULY 2015 ' '

sl

STEADY STATE

Ky
A B¥E syor
THRUSTOR PLUME IMPINGEMENT CONTAMINATION TEST RESULTS TO DATE ONLy
SUBSCALE AEDC 8V CHAMBER

. o UNHEATED TEST PANEL (~ - 60°F) | :
. ‘ /  CONTAMINANT DEPOSITED ON TEST PANEL AND SPECIMENS
I’ . ‘ . . ) ‘
| ° UNHEATED TEST PANEL WITH LINE-OF-SIGHT BARRIER (FENCE) |
- AT SCALED VIEWPORT LOCATION

¥ NO SIGNIFICANT REDUCTION IN AMOUNT OF CONTAMINANT

©  UNHEATED TEST PANEL WITH LINE-OF-SIGHT BARRIER AT SCALED
LM/MM INTERFACE LOCATION |
/ AMOUNT OF CONTAMINANT DEPOSITED. AF’I‘ OF FENCE

A . SIGNIFICANTLY REDUCED
R ©  HEATED TEST PANEL WITH FENCE AT SCALED LM/MM INTERFACE
N . LOCATION (~+ 70 TO + 120°F) o
o ./ AMOUNT.OF CONTAMINANT DEPOSITED ON PANEL BOTH FWD AND
{ : '
: AFT OF FENCE SIGNIFICANTLY REDUCED
' A Py .
ONDLE VIA BYEMAN SYSTEN ORLE. - | B
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ACTS MODULE CONFIGURATION

STA. 710,000

- V2192-3

HANBLE yyy BTy ONLy

STA 721. 000

<Ay e it
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NRO APPRQYED FOR ' ' : v
RELEASE 1Jl:|LY 2015
. , - PULSE MODE CONTAMINATION MOVIE ML SYEMAN Syyyry oy
B
B |
o  BASELINE THRUSTOR CONFIGURATION
-  PRE-FIRE .
|

| ‘ - AFTER 3000 PULSES (20 MS ON, 1 SEC OFF)
- AFTER 8000 PULSES (20 MS ON, 1 SEC OFF) \
B | o  BASELINE THRUSTOR WITH PANEL FENCE FIX
. - PRE-FIRE . ‘ - o - o7

- AFTER 3000 PULSES (20 MS ON, 1 SEC OFF)

g ‘ © . THRUSTOR WITH SHROUD FIX

» .. - - FIRST 10 PULSES (20 MS ON, 1 SEC OFF)

- AFTER 1000 PULSES (20 MS ON, 1SEC OFF) ;
. ‘ : . {
f ; . . &

b |

P * {
Y N
| : . :
| R BYE - %7770 ~68
| * WANDLE VIK BYEMIN SYSTEH UNLY | . |
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NRO APPRQYED FOR ’

TSR T ~ TANGENTIAL THRUSTOR FLOWFIELD IN PRESENCE OF SHROUD veld>3

% - MANBLE VIA BYEMAN S1S
3 | PLUME BOUNDARY / l T oy

SHOCK WAVE |

459
.///
RESIDUE BARRIER, |

OR "'SHROUD"
) '\ /

/“"" ﬂ
"

W 3 © SHOCK WAVE

ACTS  \ [ = | IMP |NGEMENT

MODULE -\/ ‘ N SHOCK ,
TANGENTIAL THRUSTOR B -

e e

\ FORWARD COMPARTMENT EXTERNAL SUR

FACE
(CORRUGATED)

| o S . YE - o ~68
WADLE VA BYENAN STOTEM ONI® | ® g777 .

i_'.‘-_‘.._‘...,.;';._—«- PO
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PULSING MOVIE
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NRO P\‘PPRO\ED FOR : ) ‘ @ .
RELE/}SE 1 JUI:Y 2015 _ f . ,

! PULSE MODE CONTAMINATION TEST RESULTS TO DATE

' - VORE VA BYEMAN sysrey gy

SIGNIFICANT CONTAMINATION

| - ' BASELINE TEST WITH NO CORRECTIVE FIXES
. - HEATED NOZZLE (200°F) :
-  HEATED PROPELLANTS (> 100°F) _ ‘
. !

- MIXTURE RATIO CHANGE (1.0 TO 2.0) :

; .

- HEATED AND UNHEATED SHROUD WITH CONTAMINANT -

RETENTION DEVICE
LITTLE OR NO DISCERNIBLE CONTAMINATION

. - PROTECTIVE FENCE AT FORWARD RADIATOR LOCATION

- UNHEATED SHROUD AROUND NOZZLE WITH COLLECTOR |

3 - HEATED SHROUD AROUND NOZZLE - CONTAMINATION

DECOMPOSED o §

‘ |

N » | S
BYE= Y790 ™°

Ny

VA BHEUA STSTEN ORLY
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NRO APPREVED FOR Y . e ' _ . L ' .
RELEASE éfmzm : ' . AEDC PLUME CONTAMMNATION TESTS .

T 1968 . 1069 AN SYSTE owy

- | : AlMmlalilatsloinip HalriMmIial vty |
8-V TEST CELL

° CHECKOUT ~ = |
PLUME MAPPING . = ' .
STEADY STATE CONTAMINATION Lt )

PULSE CONTAMINATION ‘ : T T
(TANGENTIAL) .

STEADY STATE (GE EQUIP;) - &=
'CELL MAINTENANCE ‘ . R = , 4 ‘
~ PULSE CONTAM: RADIAL | 1 ] e - - |
. MISC. TESTS . | 11 -

 MARKICELL - | .
PLANNING | ., 4 . _T.mme‘m -
SET-UP CHECKOUT - frcag
FULL SCALE TESTS o | - L
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" NRO APPRGYED FOR -
RELEASE 1JULY 2015 ADDITIONAL PLUME CONTAMINATION FX‘K‘ORT

LTI BYemay SYSTEN oty
o AEROSPACE CORPORATION LABORAT ORIES ’

-  THERMO CHEMISTRY & PROPERTIES OF CONTAMINATION
- TRANSPORT TESTS/ANALYSES OF CONTAMINATION

\ ‘ o NASA - MSC

' - EVA RETRIEVAL OF THERMAL CONTROL SAMPLES - 3RD | ‘
MANNED FLIGHT )

o NASA LEWIS

- PLUME TESTS OF 5 LB HYPERGOLIC THRUSTOR EARLY 1969

o NASA - HUNTSVILLE

R ANALYSES IN SUPPORT OF APOLLO APPLICATION PROGRAM :
v (AAP) CURRENT EFFORT '

. = PLANS/DOCUMENTATION FOR AAP EXPERIMENTS -23 (LAUNCH
CON'TAMINATION) AND -27 (ON~ORBIT CONTAMINA TION)

. . -

'o' AFRPL
h t
' .- . PLANS FOR PULSE MODE CONTAMINATION TESTS OF MOL . -
THRUSTOR IN EARLY 1969 . * , ‘. :
Y ¢
i y,
H'\.-:\.M _ M/
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'RELEAGE 1JULY 2015 : '

{
{

0 o SUMMARY . ' , !
SR | - o semntE ik BYEMAN SYSTEH oy

+

o  TEST RESULTS NEARING COMPLETION |
- . SIGNIFICANT CONTAMINATION PRODUCED
' - 'CONTROL APPEARS FEASIBLE - o . | -
o  ANALYTICAL EFFORTS IN PROCESS | .
| - TEST DATA REDUCTION P ' - :
- VEHICLE TEMPERAT URE PROFILES .
- THERMAL CONTROL COATING SENSITIVITY
o  FUTURE TESTING PLANNED |
" . 22 LBMOL ENGINE IN MARK I
.. INVESTIGATE PULSING FIXES -
o IMPACT |
- ' STEADY STATE

. IF DEGRADATION EXCEEDS ALLOWABLE REVERSE THRUSTORS
OR SEAL EQUIPMENT -

- .PULSING
- . DEGRADATION APPEARS EXCESSIVE "

- SHROUDS PROVIDE EFFECTIVE CONTROL -

-  CONTAINMENT REMAINS PROBLEM

i . g7770~68
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APOLLO 7 DISCREPANCY LIST/MOL RELATED

‘o EXCESSIVE CABIN FAN NOISE

o LLOSS OF AC BUSS #1
o WATER CONDENSATE IN CABIN & SUIT HOSE
o ’BIOMEDiC;AL INSTRUMENTATIOII\I SENSOR‘ OVERH.-EA.T ED
o  WINDOW CONTAMINATION
o SEXTAN'f CONTAMINAT.I‘ON‘

v

WARDLE YIA BYERAN Sy57ry gy
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