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HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

MIS BIPOlifjetiiiiU7-7 

EXCLUDED FROM AUTOMATIC 
REGRADING; DOD DIR 5200:10 

DG ARRL 

SECRET/DORIAN 



RESERVE PAYLOAD DELTA 

1 MARK V DR V 	 475 

WIDEBAND SCAN SYSTEM 485 
960 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

VI BIE01..SYSTEM 

ET 	/ 
NRO APPROVED FOR 
	 littiffit VA BY 	SYSTEI( Eltt 

RELEA* 1 JULY 2015 	ORBITING VEHICLE SYSTEM SEGMENT W.UGHT SUMMARY - 15 OCTOBER lc,1 68  

SYSTEM SEGMENT AVE: 

INCLUDING GFE) SPEC. CURRENT 

PERCENT 

EST. 

O1. CORRENT 
WEIGHT 

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 
& CREW 29,810 29.426 33.0 47.4 19.6 

TIIIM CAPABILITY - 90°  INCL, 

80/187 NM, LAT 	45°  N 	 30,889 

PAYLOAD MARGIN 	 1,463 



4 • 

  

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

POTENTIAL WEIGHT CHANGES  WM VIA BYEMAR SYST  

ESTTMAT ED 
WEIGHT CHANGE  

o AWG 24 WIRE CATEGORY OF USE REFINEMENT 	 + 20 

o DELETE STRUCTURAL STIFFNESS REQUIREMENT FOR 

ACQUISITION TRACKING SCOPE 	 - 59 

ATTITUDE GYRO REQUIREMENTS ON VEHICLE STIFFNESS 	 + '15 

o MISSION MODULE VENT FILTERS 	 + 15 

o EMI TEST WIRING 	 + 5 

o DELETE POWER SYSTEM CONTROL UNIT 	 - 10 

FUEL CELL SYSTEM CHANGE 	 -150 

ADD OVERBOARD DUMP INHIBITS 	 + 10 

o ADD CONTAMINATION SHROUDS 	 + 10 

o STRENGTHEN CAMERA OPTICAL ASSEMBLY 	 + 40 

STRENGTHEN ACQUISITION TRACKING SCOPE FOR HIGHER 

LOADS AND ACOUSTICS 	 + 25 , 

• ADD GEMINI -B SUN SHAFTING PROTECTION 	 + 2 

• INCREASE GEMINI -B .MODE B ABORT SIDE LOADS • 	 + 6 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

Ott T 	• 

111111V1h, MAAR SYSTEM ONLY 
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70 '-69 



V?'  70 "'SP 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

9 	CKET/DORIAN 

HANDIE 	UTEli Otra th 	S  
BY 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

POTENTIAL WEIGHT CHANGES  
(CUITdWarli) 

4 	 yt  

RANDLE VIA TIIEN SYSTE1 

o STRENGTHEN MISSION MODULE FRAMES 	 + 25 

t, RECENT INTERFACE CHANGES 

/ ADD MISSION MODULE ACCESS 
	

+ 10 

/ REVISE WIRE HARNESS DESIGN 
	

+ 25 

/ REVISE PLUMBING INSTALLATION 
	

+ 5 

/ .SUPPORT FOR ADDED EQUIPMENT (PERIPHERAL DISPLAY -+' 	5 

AND VIBRATION AMPLIFIER ELECTRONICS) 

/ ADD CAPTIVE, FASTENERS + 	5 

• / ADD COOLANT SYSTEM FILTERS + 	2 

/ ADD CLEARANCE FOR HAND CONTROLLERS + 	2 

ADD, FIXTURES FOR HANDLING OF FILM ON-ORBIT + 	5 

TOTAL + 23 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

SECRET 	/DC),U.AN 

OV PEAK AND AVERAGE POWER 

15, OCTC.)13i.:R 1968 

HANDLE VIA BYEMAN SYSTEM rta 

AVERAGE POWER (WATTS) 

PEAK POWER (WATTS) 

ALLOCATION 
CURRENT 
REPORT 

VARIANCE 
WITH 

ALLOCATION 

1822 1609 - 213 

A) TRACKING MIRROR SLEW 4326 3954' - 372 

B) PHOTOGRAPHIC OPERATIONS 4426 '4160 - 266 

C) MISSION PAYLOAD CHECKOUT 4370 4102 - 268 

Dl) MISSION PAYLOAD ACTIVATION/ 
PREPARATION 4301 4105 - 196 

D2) OTHER MISSION PAYLOAD OPERATION 4209 3697 - 512 

E) 	SGLS STATION 3342 -3129 - 213 

-}") 	WI DEBAND STATION 3851 3339 - 512.  

_ G) SGLS k WIDEBAND STATIONS 3937 3727 - 210 

H) ALL OTHER ORBITAL 4196 3857 - 339 

I) EARLY OR LATE ORBIT 4439 4102 - 337 

J) LAUNCH AND ASCENT 2791 ' 2260 . - 510,  :. 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

SECRET 	/DORIAN 

1 2 IA•  MOAN MIN 



Mt tit VEEN SYSTEM WILY 

	  DOA 
NRO APPROVED FOR 
	

6 

RELEASE 1 JULY 2015 

	

REACTANT CONSUMPTION COMPARISON. 	 HANDLE VIA BYGIAN SYSTEM DIM 

PC -3A4 
,  FUEL CELL 
	

(BASELINE) 	PC -8B 	 A-C 

BASELINE REACTANTS 	
1293 

(LBS) 

-REACTANT CONSUMPTION 

RATE (#/iNVH) 
	 .948 	 .985 	 .936 

•AVERAGE POWER 

CAPABILITY (WATTS) 	• 1825 1800 1892 
WITH BASELINE REACTANTS*  

A WATTS 0 -25 +67 

Q REACTANT • .18 -46 

* EXCLUDING 10% RESERVE FOR CELL CHARACTERISTICS, LOAD 
UNCERTAINTIES, AND TIMELINE EFFECTS. 

HANDLE VIA BYEMAN 

—grE"tegT4D°R1AN 
	 CONTROL SYSTEM ONLY 

nYg g17 7Y0 



HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

—FrErE3-R-E-T-tDORIAN 

B YE - p?$. - 69 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

• 

—S-B-e-RET1 DORIAN 	 BANDIE Ylik BYEMAN SYSIEM Oi  

TRACKING MIRROR MATERIALS 

24 October.1968 

CIO 



Ata,:f:ust. 

111111111A WM!. 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 
	

SCCIILVDORIAN 

ULE/CERVIT 
	 TIME VIA BYEMAN sIsia g411 

BACKGROUND 

o • BASELINE CHANGE TO LOW COEFFICIENT MATERIAL 

o RELATED TRACKING MIRROR SLAT DELETION AND THERMAL DOOR SIMPLIFICATION 

EK WORK SPECIFICATION REVISIONS: 

PRIMARY MIRROR - 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 WHEN SCHEDULE REQUIRES 

72-INCH CERVIT (MACHINED) IN GRIND (10" THICK) 

72-INCH ULE IN POLISH (10" THICK) , 9 A PEAK-TO-PEAK 

. 72-INCH CERVIT /pa INCH THICK BEING MACHINED AT OMENS ILLINOIS 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY • 

--Seelft-E-T4DORIAN 

   

   

BEE VIA BYEMAN SYSTEM OKY 
mid V790 11.6C1 



FUMONTHS 

Q 	 12 MONTHS  J 
A 

18 MONTHS 

NRO.APPR&VED FOR 
RELEASE 1 JULY 2015 	 --SeeItE"1/ DORIAN 

tinit VIA 131784 SYSij vair 

CURRENT MOL  PROGRAM SCHEDULE  

TRACKING MIRRORS 

ORDER 

9-68 

	

BLANK 	TM INST. 	DELIVERY 

	

NEED- 	 FOB ROCHESTER 
DATES 

3-69 MFG.. ALLOWANCE 

10-68 4-69 .  FM-I 

1-69 7-69 FM-2 

5-69 • I1-69 FM- 3 

9-.69 3-70 FM-4 

12-69 6-70 FM -a5 

HANDLE VIA BYEMAN 
	

OR IAN . 
CONTROL SYSTEM ONLY 

HANDLE VIA BIM SYSTEM ONLY 
lAvtit g 770 "69 



WEIGHT (12" THICK) 

NOMINAL 	 980 

MAXIMUM 	 1000 

RIGIDITY 	 4A 

940 , 	900 

990 930 

2-1/2A 3 A 

THERMAL EXPANS100 
COEFFICIENT, (x 10")/°C) 

SP/DR REQUIREMENT 4 .05 	 + .05 

UNE Ilk MEMO SISIEti 

NRO APPROVED FOR 
RELEAST 1 JULY 2015 -Streit-Er-PI/DORIAN 

HANDLE VIA 4YEMAN SYSTEM Dal 

TRACKING MIRROR  PROPERTIES  

FUSED SILICA • 
	

CER-VIT 	 U LE 

CORE CONSTRUCTION 	SLOTTED 	 MACHINED 	 WELDED 

	

RECENT NOMINAL AT 20°C +.54 	 - .08 
	 - .04 

• 

STRESS CONCENTRATION CORNERS, SLOTS 
	

FILLETS 
	

CORNERS 

0 • MANUFACTURABILITY 
	

GOOD 
	

EXCELLENT 
	

EXCELLENT 

HANDLE VIA BYEMAN 	 -Beeltrt/DORIAN 
CONTROL SYSTEM ONLY 

BYE.. 
07 70 "68 



COEFFICIENT OF EXPANSION MEASUREMENTS 

CERVIT VS ULE (EK DATA) 
NAME VIA BOA SYSTEM mie 

CERVIT 
or. 	 •••■■■■.■ 	 ••■••..• 

BYE- 790 - 68 

NRO AiPOROWED FOR 
RELE SE 1 JI)LY 2015 

0. 2 	.. 

U 
0 
,0 

s
o 	0.1 

7.0  
'4C 0.0 
C14 

14 
It. 
0 

•0.1 - ...  
14 

(
-4
. 

114 
14 
0 .0.2 -1- 0 

MIIII••••• •■■•111.1. ■•••■•■•■• ■11.11•111. 411■1••• Ig•=11.M. 	 ■•■••••• 

CERVIT 
ULE 

ULE 

411■1101111. /MI.& ■■••■••• 

e  

5 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

1\4,... 

• 

10 	A 	20 ' 
	

Is 	310---"" 

TEMPERATURE, DEGREES CENTIGRADE 



r DORI AN NRO APPRWED FOR 
RELEASE 1 JULY 2015 

Neff VIA OMAN SYSTEM .7fri  RESOLUTION LOSS VS. DOOR OPEN TIME 

TIME - SECONDS 

—frFeR-Lall DO RI AN 

766 

HANDLE VIA BY EMAN 

CONTROL SYSTEM ONLY 

- 	. . 

10 
COEFFICIENT OF THERMAL EXPANSION 

.10 	10  

CONDITIONS: 

21 MARCH 

50°  N LATITUDE 

REVOLUTION #1 

TRACKING MIRROR ONLY 

Z 
0 
H 

W 

.025 x 10 -6/0 

Win ON SIM KY 

• 

600 	7Q0 

BYE- ' 477ye) -69 

.05 x 10 4/oc  



NRO APPROVED FOR 
RELEASE T'JULY 2015 

SI:CI-LET/DORIAN 
Ina VIA SYRIAN Mini 

RESOLUTION LOSS FOR CONSECUTIVE ORBITS 

5- 
COEFFICIENT OF 

THERMAL EXPANSION 

.05 *10 -6/0 C 

CONDITIONS: 
6 

6 MINUTES DOOR OPEN/REV 

21 MARCH 

50°  N LATITUDE 

VIEWFACTOR . 83 

TRACKING MIRROR ONLY .ots x -6/0c  

I . 
I'R..,  

I ""-• 	I. 

J. I 

411.1110 

1 

HANDLE VIA BYEMAN 

CONTROL SYSTEM ONLY 

3 5 	 6 	 16 

REVOLUTION NUMBER 

SECRET/DORIAN 

NA 1113111 T61E111141' 

BYE - (6? 7•0 -68 



NRO APPR,gVED FOR 
RELEASE 1 JULY 2015 

	

---SHERSITIDORIAN 
	

MIRE VIA 
RYEAIAN SYSTEM 1M1LY 

SUMMARY 

BOTH CERVIT AND ULE ACCEPTABLE FROM WEIGHT, STRUCTURAL, AND 

PROCESSING STANDPOINTS 

CONTROL OF COEFFICIENT OF EXPANSION MORE FAVORABLE FOR ULE 

WILL SIGN UP FOR .03 x I0-6/°C FOR LATER BLANKS 

LOW COEFFICIENT OF EXPANSION VITAL TO MISSION SUCCESS 

RECOMMEND SELECTION OF .03 x 10-6/°C COEFFICIENT OF EXPANSION 

ULE FOR TRACKING MIRROR MATERIAL 

HANDLE VIA BYEMA:N 
	

SECRET 	/DORIAN 
CONTROL SYSTEM ONLY 	 • 

	 A 

BYE 117700  68 



NRO AP ROVED FOR 
RELEA E 1 JULY 2015 

-9ffetter/ DORIAN 

HANDLE VIA BYEMAN SYSTEM ONtt 

IMPLEMENTATION PLAN 

o AUTHORIZE EKC TO PROCURE SDC 72-INCH ULE TRACKING MIRROR BLANKS 

ULE BOULES TO BE SUPPLIED GFE 

o REDIRECT CERVIT CONTRACT WITHIN PRESENT FUNDS FROM SIX .  

LIGHTWEIGHT MACHINED BLANKS TO: 

3 SOLID MASTER BLANKS 

1 - 82-INCH MASTER SPHERE CHAMBER. IIG 

1 72-INCH MASTER PLANO CHAMBER 111A 

I - 72-INCH MASTER PLANO CHAMBER 11113 

LIGHTWEIGHT 72-INCH MACHINED BLANKS (.03 x 10-6/°C 

COEFFICIENT GOAL) 
	 • 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 

SECRET 	/DORIAN 

BYE 1770 -es 



NRO APF4Q,VED FOR 
RELEAE 1 JULY 2015 

HANDLE VIA Nam SYSTEM ONLY 

PRINCIPLE OF FAIIRY-PEROT INTERFEROMETER 

(PATH LENGTH DIFFERENCE and COSI) 

•r 



NRO APP °CAVED FOR 
RELEAS 1 JULY 2015 

4 

HANDLE 11111 BIEMAN SISUa 

• 

STRUCTURES 

LOADS STATUS/SYSTEM DESIGN IMPACT 

it1a °"t'l sal% BYE ?7j -6s 

r 

A. 

H.  A N. 	 • 1. 

• 



BYE - (77Y0 -68 
■ Val ilk SIMI SYSTEM Et111 

HANDLE CIA E 1i11 /41 EMS 111 

o LOADING CONDITIONS 

TYPICAL TRANSIENT LOADS ANALYSIS FLOW 

o OV MODEL DESCRIPTION 

o LOADS CONTRACT STATUS 

o CAMERA OPTICS ASSY BARREL STRUCT DEV TEST FAILURE 

BARREL TEST RESULTS 

o BARREL STRUCTURAL FIX 

TRACKING MIRROR ASSY STATUS 

o LAB VEHICLE STATUS 

o OVERALL LOADS APPROACH SUMMARY 

HANDLE VIA BYEMAN CONTROL 	-BeelteT-DORIAN.  
SYSTEM ONLY 

NRO AFtRiiiVED FOR 
	 -SiteReT DORIAN' 

RELEASE 1 4,ULY 2015 

BRIErina CONTENT 
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NRO APPRCIVED FOR 
RELEASE 1 JI,ILY 2015 

 
6,Th,,atillo625ZO76:14ail 

 
6 	 Vi  

 

0717 07 LOAD C7C1777; TO DAT= 

 

 

LOAD crux 1 (41MIL 1%6) 
STATIC ELASTIC 
8 MASS OV MODEL COUPLED TO BOOSTER 
50 1411T.3 OV 	DP= =CITED 

• ALL TRAINM=NT LOADIN3 CONDITIONS EXAMINED 

 

HANDLE VIA BYRON SYSTEM 011LI 

LOAD CYCLE 2 (NOVEIZIDER 1966) 

STATIC ELASTIC 
DISTMIDUTED aim!. IIISTI:CD 
12tiVRUN3 MASS= 1701:11710/3 UNIMEZZOLIIZED COSIPARTMENT 
2 SPRUNG MA.. 	IN 142.4 (C,T.COL.ETE 0111ENTATION) 
ALL TRANSIENT LOAD= con-orricu3 	cz) 

LOAD CYCLE 3 WED/WARY 1011 
STATIC ELASTIC • ACQUIZITION•TRACEING SCOPE pacyrtno=uNc= ADDITIONS 

OV SHELL SWIM= REDUCED 
CO, tL'tECTF~E1 CUIENTATION 021 Lel MACS • VARIED STIFF 11166611ot 

=ME SPRUNG MAS3 DIRDCACIE (6 D07) 
3 cr• STAGE I SHUTDOWN 
2 THRUST TERMINATION CASES 

• -6156111,74 DOT;ADI . 
HANDLL VIA DYELLAN CONTROL 

„,, 	 SYSTEM ONLY 
• 

BYE- 770-69 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

I...,7.717:71\TC1* C(..7.7.17)T.TIONS 

 

 

FLIGHT LOADS ANALYSIS  V.*It OA ma MN ant 

o TRANSIENT CONDITIONS 

SRM THRUST BUILDUP (LAUNCH) 

STAGE I IGNITION 

STAGE I SHUTDOWN 

STAGE U IGNITION 

STAGE II SHUTDOWN 

THRUST TERMINATION (STAGE 0) 

STEADY STATE FLIGHT LOADS 

MAX BUFFET 

MAX QaP 

MAX ACCELERATION (STAGE 0, I, & U) 

LOAD RELIEF SWITCH IN AND OUT 

SEVERAL INTERMEDIATE STAGE .0 POINTS 

• 

 

  

 

BYE- g9770 • -68 



AANOIE 1117% 1111MMI VSTEll 

NRO APPROWED FOR 
RELEASE 1 JULY 2015 

HANDLE VIA BYEMAN SYSTEM ONLY 

DYNAMIC DATA REQUIREMENTS 

O ASCENT 

STRUCTURAL LOADS FOR VEHICLE AND SUBSYSTEMS 

'EQUIPMENT ACCELERATIONS 

- DYNAMIC CLEARANCES 

MOUNT LOADS 

O ORBIT 

- DYNAMIC PERFORMANCE 

BYE. gepyo  -69 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

T YPICAL TRANSIENT.  LOA DS A NAL YSIS FLOW CHAR T 

BYE - 776  -69 

(STAGE I SHUTDOWN) 

LOAD. ACC. 

DISPLACEMENT 

TRANSFORMATIONS 	a V. 	y RELATIVE 

(DAC) 	
, DA TA 	 DISPLACEMENT 

ACCELERATION 

WO IA RIEMAN SYSTEM 

I** 	 MOMENTS 
- 	I CORE/ SRM 

-----e- SH EA RS 
-.•..

i . 
 • DA TA 	_------ AX IA L 

LOADS 

SRM/ CORE 

I/ F LOADS 

HANDLE VIA BRIAN SYSTEM ONLY 

LOADS 
TOTAL 

VEHICLE 

MODAL 

ANAL YSIS CORE 

MASS 

STIFFNESS  

( MMC) 

• 

ENGINE-

SHUTDOWN 

THRUST 

HISTORIES 

(AGC) 

( 27 SHUTDOWNS 

T- 3A, & C 

VEHICLE 

TRANSIENT 

RESPONSE 

(MODAL 

COORDINATE 

RESPONSE) 

CORE /SRM 

TRANSFORMATIONS 

(MMC) 

O. V. 

MODE SHAPES 	 

• (DAC) 	• 



24 mAzzas 

144 DEGP.MS Or 
FiAEEDOM CAMERA OPTICAL. 

ASSEMPLY (COM 

HANDLE VIA BYEMAN CONTROL 
t: 	SYSTEM ONLY —einetelf- DORIAN 

STEM 11.11!  

T...771.1!7 
NRO APPRCIVED FOR 
RELEASE' 1 JOLY 2015 	 LOADS CYCLE 4 pyrilmitc mOD:Z.L. 

HARE VIA BYRAN SYSTEM 

TRACK MIRROR ASSEMBLY 
12 MASSES 
72 DEanroz OF • 

. . FREEDOM 

THERMAL COVER 
(SLIDING MASK) • 

.• 3 MALT= 

9 DEMILTZ Or • 
FREEDOM 

'• SUMMARY - 

110 MASSES 

613 DEGREES OF FREEDOM- 

BYE 	?c, 



NRO APPRCIVED FOR 
RELEASE 1 JULY 2015 LOAF. CYCLE 4 DYNAMIC MODEL 

HAM VIA BYEMAN SYSTEM UNIT 

EQUIPMENT SUPPORT STRUCTURE 
(13/RDCAGE) 

OV CANTILEVER MODES 

12.  ItAKZES Grp tria 

23 mAssr.s.  LV SHELL 

ZOS DEGREES OF rnmEncett 

11 MASSES 

33 DEGREES OF FREEDOM FORWARD UNPRESf3URIZED 
COMPARTMENT 

BYE - 	-69 

25 MASSES 

ISO DEGREES 07 FREEDOM 



NIRO APPROIED FOR 
RELEASE 'I JULY 2015 

HANDLE VIA BYEMAN SYSTEM OM 
CO7ITII4CT STATI71 or M,Ar.n 

EX 
cpu 

GE STACLICIG kArDIROR ASSY. 
LOAD CYCLES I. 2.- 3A 

MDAC.WD • LABORATORY VEHICLE 
-(STUFFED LM + 14=1 

/ LOADS CYCLE 3A + DYN 1.2, 3A 

- CAMERA - 
CS AfICT..„ 

+ 5, + 2, + 2 
• i. T" to  z 

OM 	OM 

PITCH 
AXIS 

Mn&C-ED 
GEMINI B 

/ NASA GEMINI STRUCT CAPABILITY 

+ LOADS CYCLE 3A STAGE I SHUTDOWN EST FOR STRAPS 
+ LOCAL. POP GUN. ENVIR. 

V. 	/ ON CONTRACT TO PROVIDE STRUCT ANAL FOR FINAL. DESIGN LOADS, (L. C. 4) 
\ HANDLE VIA ISTEMAN CONTROL 

X.ITiltLS=1dLsuninfiaawc. oiaa."VggBAgLlaQBIAigj.*4..wt.w..A wet* 

BYE - .%?7,0 69  
BOLE Ilk 	SYSTEM MY 



7W ,  GEN I NSTABILI FY 
ALLOWABLE 

8, 000 

70% BETWEF 000 
LU 

V) 

100 80 0 1 20 0 	20 40 60 80 100 
CIRCUMFERENTIAL STATION (DEG) 

ELEMENT CONTAINING 
MA 1 N MOUNT • 

PREDICTED ELEMENT OF 
MAX. LOAD INTENSITY 

,+1  

BYE-V710 -6s 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 CI RCUMFERUJIAL 	t; f. SS DI SIR BUT ION 

JUST F 01.?:...'Ar,),D 	IN ,r`,10iINT 



OUTLINE OF DOUBLER 

PROPOSEL7E61.\\LI  iz  y ot 
(VIEW LOOKING INTO CE OF SUPPORT FITTING) 	"tom inn mint ne  

EXISTING FRAMES AND 
I NTERCOSTALS 

• NRO APPRGk'ED FOR 
RELEASE .1 JULY 2015 

PARTIAL FRAME 

01■11! •1•1=10 

27.91 

28.90- 

-42. 	

 

61 
ADDED FRAMES 

112.68 

-4-] 24.75 

4L 41 	 

32.12 

117.15 

	 143.10 

159.76 	 

A 

Mg VIA ram SYSTEM ON Y  

BYE-g9'-No '69 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

DOZILAN 

*WE VIA HYMAN Stlar 

SECRET 	DORIAN • 

44, 	 e4 • 

HANDLE VIA BYEMAN CONTROL 
SYSTEM ONLY 

CAMERA OPTICS ASSY-STATUS/ CURRENT ACTIVITIES 

IMPLEMENT FIX AND RETEST TO +5, +2, +2 LIMIT 

o EVALUATE DESIGN FOR CYCLE 4 LOADS 

PRELIMINARY RESULTS (STAGE I SHUTDOWN) INDICATE LOCALIZED 

MARGINAL CAPABILITY (FWD 40 INCHES) 

o RECONFIGURE TEST SET-UP FOR CYCLE 4 LOADS 

/ TEST TO FAILURE 

MODIFICATION ACTION, IF REQUIRED 

SMALL NEG MARGINS - LOCAL MOD OR REASSESSMENT OF DESIGN 

CRITERIA (FACTORS OF SAFETY) 

• MINIMAL SCHEDULE/COST IMPACT 

LARGE NEG MARGINS • REQUIRES REDESIGN 

NNE VIA HUMAN mu DULY 
BYE - `17 f4 '69 



VIA 	SISU Will  BYE -gq7qo -69 

NRQ APPROVED FOR 
RELEASE 1 ytaeitifr spzcia  HANDLING 	

HANDY 
17' Ittif# %VI gin 

1.414, Al 
	 • 	•••••• 	4* *••••• 

11111W WINOS IWO 

•• • —SEER- =cm. cips:DuKet 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

SEcara DC:ULAN 

TRACKING MIRROR ASSY STRUCTURE 

o BACKGROUND 

/ 	prtrunumny FOURTH LOAD CYCLE RESULTS INDICATED 

NEGATIVE STRUCTURAL MARGIN AT TWO GENERAL LOCATIONS 

ON THE TRIPOD/ GIMDAL STRUCTURE 

Mau 

    

    

IMPACT 

"PATCH-TYPE" FIX TO DE IMPLEMENTED IN. AREAor 

SHAFT/ TUBE TRANSITION 

POSSIBLE CHANGE IN DOLT/ TORQUE ARRANGEMENT AT 

ATTACHMENT OF 9" BEARING HOUSING 

IMPACT CONSIDERED MINOR BY GE 	• 

STATUS 
GE WISHES TO KEEP MAC IN HOLD MODE UNTIL FOURTH 

LOAD CYCLE RESULTS ARE OFFICIAL 
• 

-5S6RIBT- DORIAN 
HANDLE VIA BYEMAN CONTROL 

SYSTEM ONLY 

69 BYE 	0  



NRO APPROVED FOR 
RELEASE 1 JLfLY 2015 —crerri- accami 

HANDLE 
I'm Blum stroi oNLY 

TRACKING MIRROR ASSY BEARINGS 

o BACKGROUND 

PRELIMINARY rounTH LOAD CYCLE RESULTS INDICATE 
CRITICAL BALL LOADS ON Z. 4" (PITCH) BEARINGS 

9 IMPACT 
/ 	'POSSIBLE PERFORMANCE DEGRADATION RESULTING 

FROM EXTREME BRINELLING INDUCED BY HIGH. • 
OSCILLATORY LOADING 

o STATUS . 
GE HAS CONFIGURED CYCLIC LOAD TEST OF PITCH 
BEARINGS USING PREDICTED BALL LOAD TIME-HISTORIES 

AS INPUT. "BEFORE AND AFTEIVVALUES OF TORQUE 
RIPPLE WILL BE COMPARED 

HANDLE VIA BYIMAN CONTROL —MGM*. DORIAN 
SYSTEM ONLY 

• 

BYE - 'V 7 ?o -69 



MODULAR 

17
EQUIP

\ 	RACKS SENT 

-PRESSURE - 
SHELL 

TITAN ill AND 
INTERFACE. 

FORWARD 
UNPRESSUR I ZED 
COMPARTMENT:  

ACTS 
PANEL 

SECTION 

,AFT SECTION 

MISSION 
MODULE 

o 

RA D IATOR AND 
METEOROID 
SHIELD 

FORWARD 
GEMINI 	 DOME - 

- INTERFACE 

YID BYBRI 	tou BYE - nO -FR 

NRO APP/ RQ,VED FOR 
RELEASE 1 JULY 2015 

MOL mAJOR ASSEMBLY BREAKDOWN 
V529-7A 

IMRE W14 



    

NRO APPROVED FOR 
RELEASE 1 JUEY 2015 

• PRIMARY STRUCTURE - FUPC, PC. MMPS 

/ NO PROBLEM - DESIGN TO STATIC ELASTIC MAX 

FAME VIA 
Brnq Mai WM 

o FUPC • TANKS, FUEL CELL SUPPORTS, ETC. 

/ TO DATE - NO PROBLEM 

I.  WILL BE REVIEWED FOR ALL TRANSIENT CONDITIONS 

o BIRDCAGE 

UPR BAY 6 LOADS (STAGE I SHUTDOWN) > CURRENT DESIGN CAPABILITY 

L. C. 4 MASS IN BAY 6 EXCESSIVE (300+  LB GE HARNESS, LATER WT APPROX 

ZOO+ LB) 

• 	PRELIM ANALYSIS INDICATES REDUCED LOADS <DESIGN CAPABILITY 

ADD'L LATERAL SUPPORTS IN UPR PC ADS TO BAY 6 FEASIBLE 

▪ PRELIM ANAL INDICATES REDUCED LOADS <DESIGN CAPABILITY 

NEWER MODEL WITH ABOVE FIXES TO BE DRIVEN WITH L. C. 4 TRANSIENTS 

• DETERMINE STRUCTURE/MASS LOADS 

By e -46417610 
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NRO APPROVED FOR 
RELEASE 1 JULY 2015 

LOAD CYCLE 4 TRANSIENT LOADS SCHEDULE 
NADU VIA Ma 

SYSTEM OM 

CONDITION 
ANALYSIS 

COMPLETE 
REVIEW 

COMPLETE 
DATA 

TRANSMITTAL 

A.  STAGE 1 SHUTDOWN LOADS 9/9 	. 9/Z3 10/7 
(ACTUAL) (ACTUAL) 

B.  PRE-LAUNCH 8/26 9/9 9/13 
(ACTUAL) (ACTUAL) 

C.  LAUNCH 10/14 10/28 11/1 

D.  STAGE II IGNITION 10/14 10/28 11/1 

E.  STAGE II SHUTDOWN 10/28-  11/11 11/15 

F.  STAGE I IGNITION 10/28 11/11 11/15 

THRUST TERMINATION 10/Z8 11/11 	' 11/15 
(CRITICAL•CASES) 

. THRUST TERMINATION 12 / 11' 12 / 5 12/28 
(REMAINING.CASES) 



4460,14,0434i 

HANOIE VIA BlEIN 	*I 

	T DO ufai . 
NRO APPIROWED FOR 
RELEASE 1 JULY 2015 

SUMMARY 
flANDIE VIA BYEIAAN SYSTEM ORS, 

PRELIMINARY CYCLE 4 LOADS EVALUATION 

/ 	STATIC ELASTIC - PRIMARY STRUCTURE - NO PROBLEM 

TRANSIENT - STAGE I SHUTDOWN (TRADITIONALLY MOST CRITICAL) 

TRACING MIRROR ASSY 

/ 	TRIPOD/ GIMBAL - MINOR IMPACT 

/ 	2.4" BEARINGS - CYCLICAL TEST PERFORMED USING 

ACTUAL LOAD-TIME HISTORIES 

PRELIMINARY RESULTS LOOK GOOD 

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 

HANDLE VIA BYEMAN CONTROL 	--SEGRET' DORIAN 
SYSTEM ONLY 

B YE siq 770 —68 
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- 

HANDLE VIA BY 

0 V 

DAC /Associate Effort 

Aerodyn 	 Trajectory • 

"le 
Cal 

Load 	I L alculati 
<1  

4 

I •  

Martin Effort 

N SIM ONLY 

lAssoc Contractor Loads 
Inputs - Dyn Modeling / 

Subsys Modest 
Data Output Requirements 

via IFS  

V 

• v.* amaNabk,,,, 

BYE. / 7qo .68 

Engi.ne 
• Data 	 Constraints 	 Parameters 

• 

DAC/MMC 
IFS 101002, 101004 

(OV/T-III) 
Incorporation 

Prelim Design 
Based on (N-1) 

Cycle 

Determine Base-
line Section Pro-
perties; Develop 

RFA 

Redesign as 
Required 
Based on Nth 

Cycle 

Determine Revised 
Section Properties; 
Repeat RFA, if 

Required 

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

Assoc -Contractor 
IFS Incorporation 

194— cern B/LV 
107-- MPE/LV 

DAC 
SA FSI, Exhibit 
10012, XX012. 
Incorporation 

• CEIR.: SOW 

LC)! 
NRO APPROVED FOR 	 • 
RELEASE 1 JULY 2015 . 

DAC/Associate Effort 



NRO APPROVED FOR 
RELEASE 1 JLALY 2015 

MOL CONTAMINATION 
	

HANDLE P14 BYEMAN SYSTEM ONLY 

o SOURCES & CRITICAL EQUIPMENT 

o NON-MOL PROPULSION TEST RESULTS 

o ACTS PROPULSION CONTAMINATION 

STEADY STATE 

PULSING 

o RELATED EFFORT 

o SUMMARY 

 

BYE 

 



li NRO A ROVED FOR 
RELE1, E 1 JURY 2015 

POTENTIAL ORBITING VEHICLE CONTAMINATION SOURCES  HANDLE VIA INMAN SYSTEM gel 

o ASSEMBLY & CHECKOUT 

o TRANSPORTATION & PRE-LAUNCH 

LAUNCH & ASCENT 

STAGE "0" SEPARATION 

STAGE II IGNITION 

STAGE II RETROS 

ON ORBIT 

MATERIAL OUTGASSING 

VARIOUS DUMPS, L E. , MOLECULAR SIEVE, URINE, ETC. 
• • - 	, • - - 	•- • - 

• ATTITUDE CONTROL & TRANSLATION SYSTEM (ACTS) ---\,. 

. ORBIT ADJUST 

ATTITUDE CONTROL 

•••■■••■•■•■■■•■■•■■•■•■•••■ •••■•■••■■■•a*.i....... 

BYE-S7770  68 HANDLE VIA BYE AAR SYSTEM ONLY 
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HANDLE VIA BYEMAN SYSTEM ONLY 

BYE -(677 yo -g$ 

3. 

NRO APPROVED FOR 
RELEASE I'JULY 2015 
	

E CRF.11V IX)RIAN 

IfAltir YM BYENIIN SYSTEM ONLY 
ON-ORBIT CONFIGURATION  

ORBIT ADJUST OPE RATION 

100# THRUST FOR 120 - 200 SECONDS EVERY 3 - S DAYS 

SLIDING MASK - CLOSED 

o STAR TRACKER - TUCKED POSITION 

o HORIZON SENSOR OPERATING 

o ATS FAIRING CLOSED 

M. SION PAYLOAD OPERATION 

ATTITUDE ENGINES (220 THRUST) ENABLED FOR .7 SEC AT AN 
AVERAGE OF 40'SEC INTERVALS 

HORIZON SENSOR OPERATING 

SLIDING MASK OPEN ' 

STAR TRACKER OPERATING 

ATS OPEN & OPERATING 

HANDLE VIA BYEMAN CONTROL 
SYSTEM ONLY 



/770 -69 HANDLE V A BYEMAN SYSTEM ONLY 
BYE - 

NRO APPROVED FOR 
RELEASE 1 JUL'Y 2015 POTENTIAL EXTERNAL CONTAMINATION SOURCES 

SOURCES NOT SHOWN, 
ASCENT ATMOSPHERE 

STAGE ZERO ROCKETS 

STAGE I ENGINE STAGE II RETRO ROCKETS (3) 

 

  

SRM STAGING ROCKETS---'-•\N  • 

      

      

ACTS 

 

MM VENT LOCATIONS ( REF) 

   

    

    

     

      

0 

O 

1 o 
o 

X500 	 X345 X3I0 

X556 	X485 	 X380 	X326 

X75 (OV) 

H2O (CONDENSATE & FUEL CELLS) ( X572;.I5°  OFF- Z AXIS) X220 (T-III) X500 (T-III) 

URINE: STAGE 31 
FECES (X592) FIRE IN THE HOLE 
MOLECULAR 	SIEVE ( X542) A 
FUEL CELL PURGE (668- 6 PLACES) 

MM DOOR JETTISON 
LM WASTE EJECTA 	 EXPLOSIVE SECTION 

X7
f  
I0 

1 

 X746 	X650 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

SYSTEM DNIY HANDLE VIA BYEMAN 
INTRODUCTORY CONTAMINATION MOVIE  

0 	TWO FILM CLIPS 

BELL 23 LB MINUTEMAN THRUSTOR 

MARQUARDT 22 LB THRUSTOR 

a 	YELLOWISH/BROWN VISCOUS LIQUID PRODUCED DURING 
PULSE MODE OPERATION OF BOTH THRUSTORS 

CONTAMINATION FOUND INSIDE AND OUTSIDE OF 
PLUME BOUNDARY 

B YE 7(0770:69 



A I )C MINUTU,1AN PIGGYBACK TEST 
SAMPLE LOCATION SCHEMATIC AEDC MARK I CHAMBER 

AEROSPACE ENVIRONMENTAL FACI LI TY . 

29 FT 
8-112 IN. 

-9 

20 FT 	 
13 FT 

3 	0  

X ir 	 

120 IN. 

NOZZLE EXIT 
PLANE . 

ENGINE 

51. IN. 
23 IN. 

10 IN. 

NRO APPRQJIED FOR 
RELEASE 1 JULY 2015 V1785-1A 

PAULI VIA BYEMAN SYSTEM BIT 

BYE -q170:6` 



TEST COUPON 
18.5 BY 19 IN. , 
MOUNTED 3 IN. 

- BELOW NOZZLE 
LIP 

MARQUARDT 
22 LB IHRUSTOR 

6 FT DIA 

PHOTO V IEWPORT 

r 

NRO APPRGWED FOR 	 • 
RELEASE 1 JI,JLY 2015 

EDWARDS RTF PIGGYBACK TEST 

FACILITY AND TEST CONFIGURATION 	 wed VIA RIM SYSTEM WU 

CYLINDRICAL VACUUM CHAMBER VIEWED FROM ABOVE 

10 FT L 
CRYOPANEL TV MONITOR 

V IEWPORT 

ACCESS, 
DOOR 

BYE '1.97 '70 -68 



NRO APPRQVED FOR 
RELEASE 1 JULY 2015 

PP:TIE IA MIR SYSTEM ONLY 

NON-MOL TESTING, MOVIE 

• 

HANDLE IA EON STEM EU 

BYE 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

DESCRIPTION OF BASELINE MOL PLUME TEST AT AFDC 

OBJECTIVES  

MEASURE STEADY STATE AND PULSE MODE PLUME CONTAMINATION 

MEASURE PLUME IMPINGEMENT HEATING RATES AND PRESSURES 

EVALUATE UNSTEADY PRESSURES WITHIN THE PLUME AT POINTS OF 
IMPINC.,EMENT 

TEST POTENTIAL CONTAMINATION FIXES 

TEST FACILITY  

CELL 8V OF THE AEROSPACE ENVIRONMENTAL FACILITY AT AEDC 

LIQUID HELIUM CRYO-LINERS MAINTAIN ALTITUDE 400,000 
FT DURING STEADY STATE FIRING 

TEST HARDWARE  

1 LB THRUST (VACUUM) TIIRUSTOR MANUFACTURED BY MARQUARDT • 

TWO TEST PANELS ORIENTED VERTICALLY TO ASSESS EFFECTS OF GRAVITY 
i 

TEMPERATURE - PRESSURE PANEL 

CONTAMINATION PANEL 

ei4A,47, 

BYE - <077o -ps 

smals it. 
 



	-••••■••••••••••■••■•••••••■•••••••••••■•• 

R. 

• • 

8V CHAMBER TEST INSTALLATION 

• 
• 

BYE gy770 *"68 	/- 

Attitude Control 
(PUIse Mode) 	 

Thruster Location 

DAC Panel 

----Vrewport 

I 
	 96. 0" 

■ i 1 	1 	 Clear Dia. 
I 

I__ _. _ --J --I 
• i 

Orbit Adjust 
(S toady-State) 	 

Thruster Location 

G.E.. Panels 
• 

• 

• 

NRO API:42040ED FOR 
RELEASE 1 JULY 2015 

MOLE VIA !RENA SYSTEM ONLY 

iANDLE VIA HEM SYSTEM OHM 
1 
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AEDC 
AEROSPACE ENVIRONUENTAL FACILITY ROHE Y/A OYEMAN SYSTEM ONLY 

IDLE VIK MEW SIMI OW 



NRO APPROVED FOR 
RELEASE 1 .DULY 2015 

• 

• 

• 
 /P/fE49//1/61,T4,-zz_71e,  7 /e17  

Pr, 1T RI RYON SYSTEM 
ONLY 

BYE—c07?0 —68 
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..111.111.•1111IPIPMMI 

 

 

STEADY STATE CONTAMINATION MOVIE 
nAsillIE VIA BYEMAN SYSTEM,  

     

PRE-FIRE COLD PANEL (-60°F MINIMUM) 

THERMAL CONTROL SAMPLES ARE CLEAN 

GLASS SAMPLES ARE CLEAR 

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

THERMAL CONTROL SAMPLES HAVE YELLOWED 

GLASS SAMPLES ARE OPAQUE 

POST-FIRE HEATED PANEL (AFTER 6 205 SEC FIRINGS) 

THERMAL CONTROL SAMPLES HAVE NOT DISCOLORED 

GLASS SAMPLES HAVE NOT.BECOME OPAQUE 

4 

HABIL YIA BYEf1ANSYSIN WIt1  
BYE— 	—69 
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STEADY STATE MOVIE 

•4*.111.66.6,  

NIRO ejiPRRQyED FOR 
RELEASE 1 JULY 2015 

as 

PAW Vs BYEMAN SYSTEM 01111 



NRO AP QVED FOR 
RELEA E 1 JULY 2015 

• i 

STEADY STATE 

THRUSTOR PLUME IMPINGEMENT CONTAMINATION TEST RESULTS TO DATE 

SUBSCALE AEDC 8V CHAMBER 

1141?CiE VIA EON I 
SYSIIM ONLY 

o UNHEATED TEST PANEL (e*.• - 60°F) 

/ 	CONTAMINANT DEPOSITED ON TEST PANEL AND SPECIMENS 

o UNHEATED TEST PANEL WITH LINE-OF-SIGHT BARRIER (FENCE) 

AT SCALED VIEWPORT LOCATION 

/ 	NO SIGNIFICANT REDUCTION IN AMOUNT OF CONTAMINANT 

o UNHEATED TEST PANEL WITH LINE-OF-SIGHT BARRIER AT SCALED 
LM/MM INTERFACE LOCATION 

/ AMOUNT OF CONTAMINANT DEPOSITED. AFT OF FENCE 

SIGNIFICANTLY REDUCED 

o HEATED TEST PANEL WITH FENCE AT SCALED LM/MM INTERFACE 
LOCATION (0%0+ 70 TO + I20°F) 

/ AMOUNT.OF CONTAMINANT DEPOSITED ON PANEL BOTH FWD AND 

AFT OF FENCE SIGNIFICANTLY REDUCED 

A 



BYE — 	7?so —69 DANDLE VIA liTEKM snTry may 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 ACTS MODULE CONFIGURATION 

V2102-3 

if4N9i IN  a  

Nur 
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NRO APPRQ,yED FOR 
RELEASE 1 JULY 2015 

PULSE MODE CONTAMINATION MOVIE' 
	

RINI VIA IWO SYS111, UNIT 

BASELINE THRUSTOR CONFIGURATION 

- PRE -FIRE 

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

AFTER 8000 PULSES (20 MS ON, 1 SEC OFF) 

o 	BASELINE THRUSTOR WITH PANEL FENCE FIX 

- PRE -FIRE 

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

THRUSTOR WITH SHROUD FIX 

• FIRST 10 PULSES (20 MS ON, 1 SEC OFF) 

▪ AFTER 1000 PULSES (20 MS ON, 1 SEC OFF) 



ACTS 
MODULE 

IMPINGEMENT 
SHOCK 

PLUME BOUNDARY 
MULL VIA BYEMAN SYSTEM ONLY 

SHOCK WAVE 

RESIDUE BARRIER, 
OR "SHROUD" 

SHOCK WAVE 

TANGENTIAL THRUSTOR 

FORWARD COMPARTMENT EXTERNAL SURFACE 
(CORRUGATED) 

BYE - sg.7 	-69 
MOLE VIA BYEMAN MU MU 

NRO APPRCIVED FOR 
RELEASE 1 JULY 2015 

TANGENTIAL THRUSTOR FLOWFIELD IN PRESENCE OF SHROUD 
V2145-3-  
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.+ 7FIliLiiW'.iw`yY 

OUR VIA MENAI SYSTEM ONO 

NRO APPROVED FOR 
RELEASE 1 #JLY 2015 

• 

#4411 P 
IN MAN SYSTEM ONLI 

PULSING MOVIE 

BYE- g9 790 -68 



Q. LITTLE OR NO DISCERNIBLE CONTAMINATION  

• PROTECTIVE FENCE AT FORWARD RADIATOR LOCATION 

UNHEATED SHROUD AROUND NOZZLE WITH COLLECTOR 

HEATED SHROUD AROUND NOZZLE - CONTAMINATION 

DECOMPOSED 

/ 

,/ BYE  — asrawy.....1661......... ..■,•.'''' tie  

1.70 68 

EA MIMI SYSTEM On 

NRO PiPPRO\hp FOR 
RELWE 1 JULY 2015 

PULSE MODE CONTAMINATION TEST RESULTS TO DATE  

NAINII VIA RYLMAN SYSTEM ONLY 

SIGNIFICANT CONTAMINATION 

BASELINE TEST WITH NO CORRECTIVE FIXES 

HEATED NOZZ 1.F.  (200°F) 

HEATED PROPELLANTS ( >100°F) 

MIXTURE RATIO CHANGE (1.0 TO 2.0) 

• HEATED AND UNHEATED SHROUD WITH CONTAMINANT 

RETENTION DEVICE 



NRO APP ED FOR 
RELEASE JULY 2015 AFDC PLUME CONTMIINATION TESTS 

1968 1969 

A M J 	J A S ON D I  J F MA MJ 

8•V TEST CELL 	 • 

. 	CHECKOUT 	• 

-ra 
PLUME MAPPING 

STEADY STATE CONTAMINATION st••MIS 

. 

PULSE CONTAMINATION • -,, 
(TANGENTIAL) 	 . 

STEADY STATE (GE EQUIPO 

CELL MAINTENANCE . 

PULSE. CONTAM; RADIAL 

MZC. TESTS . 

MA.RK / CELL • 

PLANNING 

SETUP CHECKOUT 
. 	, 	• 

FULL SCALE TESTS • lamerx6mir=sz1, 

. 	 . • . 
. 	. 

BYE ig7790 -69 



sYE 	-69 MANI! VIA BYEMAN SYSTEM BALT 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 	 ADDITIONAL PLUME CONTAMINATION EFFORT 

  

  

o AEROSPACE CORPORATION LABORATORIES 

THERMO CHEMISTRY & PROPERTIES OF CONTAMINATION 

• TRANSPORT TESTS/ANALYSES OF CONTAMINATION 

*him vid 
OYENAN SYSTEM ONLY 

o NASA - MSC 

- EVA RETRIEVAL OF THERMAL CONTROL SAMPLES - 3RD 
MANNED FLIGHT 

o NASA. - LEWIS 

- PLUME TESTS OF 5 LB HYPERGOLIC THRUSTOR - EARLY 1969 

NASA - HUNTSVILLE 

ANALYSES IN SUPPORT OF APOLLO APPLICATION PROGRAM 
(AAP) CURRENT EFFORT 

PLANS/DOCUMENTATION FOR AAP EXPERIMENTS -23 (LAUNCH 
CONTAMINATION) AND -27 (ON-ORBIT CONTAMINATION) 

o AFRPL 

PLANS FOR PULSE MODE CONTAMINATION TESTS OF MOL 
THRUSTOR IN EARLY 1969 	' 



    

-zsaKselowseraratevadvVatilna=4:47., 

NRO APP OWED FOR 
RELEA 	1 JULY 2015 

   

SUMMARY 

iViDtE YID iiEMAN SYSTEM ONLY 

o TEST RESULTS NEARING COMPLETION 

SIGNIFICANT CONTAMINATION PRODUCED 

'CONTROL APPEARS FEASIBLE ' 

o ANALYTICAL EFFORTS IN PROCESS 

TEST DATA REDUCTION 

VEHICLE TEMPERATURE PROFILES 

THERMAL CONTROL COATING SENSITIVITY 

o FUTURE TESTING PLANNED 

22 LB MOL ENGINE IN MARK I 

INVESTIGATE PULSING FIXES 

IMPACT 

STEADY STATE 

IF DEGRADATION EXCEEDS.  ALLOWABLE REVERSE THRUSTORS 
OR SEAL EQUIPMENT • 

• 	PULSING 

• DEGRADATION APPEARS EXCESSIVE 

SHROUDS PROVIDE EFFECTIVE CONTROL 

CONTAINMENT REMAINS PROBLEM 



NRO AP 0,.VED FOR 
RELEAS 1 JULY 2015 RANDLE VIA BYEMAfI SYSrE ONLY 

APOLLO 7 DISCR.EPANCY LIST/MOL RELATED  

o EXCESSIVE CABIN FAN NOISE 

o LOSS OF AC BUSS #1 

o WATER CONDENSATE IN CABIN & SUIT HOSE 

0 
	BIOMEDICAL INSTRUMENTATION SENSOR OVERHEATED 

WINDOW. CONTAMINATION 

0 
	SEXTANT CONTAMINATION 

eV 

BYE- 17-go 
+1.,■%44.11.444 
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