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I. Introduction 

A. Gene ral 

2. 

This memo contains the status. of each fli ght 

assigned and spare IMU (pages G to .15. The status 

lists !RIG and PIPA performance problems for all potential 

flight IMUs. The IMUs are tabulated in order of increasing 

serial number. The conclusions for each IMU are supported 

by noted performanc e problems. A series of performance 

limits were generated from Apollo gyro population studies ':< to 

flag actual or potential problem units. Units e xhibiting statis

tical p arameters above the performance limits are indicated 

as sigma, RMSSD, or range instabilities. The limits are 

conservative but allow units to requalify if more recent data 

(last nine points) are within limits. App endix A summarizes 

these results. 

For each IMU the pertinent problems are tabulated 

and as a conclusion the flightw orthy status is given with 

suggested diagnostic tests where applicable. 

All IMUs are summarized in Table A according 

to their flight quality status. Problem instruments are indicated 

by an asterisk. 

IRIG s (with r e commended diagnostic tests) 

Gyros exhibiting an ADIA instab ility should be 

subjected to bearing diagnostic tests to distinguis h between 

a whe el and a gravity transient problem . Wattmeter, ball 

beat fr equency and run-down lim e are suggeste d tests. 

Units exhibiting a BD and/ or ADSRA instability 

should be subjected to damping fluid diagnostic tests such 

>:< ISS Memo # 999 , 11Drifl Statistics and Flightworlhy Recommendations 

of IRIGS Assigned lo Flight Q 1_12l ity IMUs . 11 
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3. 

as float freedom and gravity transient. 

Since the prese nt short .term transient test does not 

adequate ly evalua te the c ause of a gravity sensitive drift change, 

it is sugges ted th a t a, more complete diagnostic test be implemented. 

Changes in gravity s e nsit ive drift can be caused by a structural 

movement of the c enter of gravity, fluid filling a float cavity, or a 

gravity transient either of a short or long time constant. Changes 

in gravity sensitive drift due to fluid filling cavities or float 

structural changes should stabilize with time and will thus result 

in a stable drift level change. Distinguishing gravity transient 

problems from a fluid contamination requires 
1
in addition to the 

short term (30 minute) transie nt test presently run, drift measure

ments after long storage periods (more than a week). Storage 

positions should be recorded betwe en tes t s and more than one 

storage orienta tion is necessary . 

B. PIPAs 

(1) Bias and SF Shifts 

With regard to accelerome ter bias, shifts occurring across 

test configuration changes appear to be common to some IMUs. 

These systems will probably show additional bias shifts across space

craft installation or other configuration changes. A flight compensation 

will have to be selected after spacecraft installation to allow for this 

expected bias shift. In spite of these shifts (indicated by ~:0 :, in the 

IRIG and PIP Performance Problem Section), the PIPA should perform 

well in fli ght. 

Ma ny PIPAs h ad a conside r able number of shifts in their scale 

fac tor and b i as te r ms . Mosi of these shifts we re caused by a test 

and/ or configurat ion change or were induc ed and late r corrected by 

degaussing. In view of the ab ove, only those shifts occurring since 

the latesL degauss ing an d adjustment a r e n ote d in the IRIG and PIP 

Per formance Problems secLion . For r e fe r enc e and to aid in 

assessing the status of each PIP, the max im um s hift s in sca le fa c tor 
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and bias prior to the latest degaussings are tabulated in Appendix B. 

The six point transient tests for accelerometers with unex

plained bias or scale factor shifts should be carefully reviewed. 
' 

The results of s ix point transient tests on PIPAs are presented as 

Appendix E. 

(2) Diagnostic tests 
2 The six point transient specification is 0. ·36 cm/sec . However, 

experience has shown that good units will typically exhibit peak 

transients of less than 0. 10 cm/ sec 2. Consistent peak transient 

measurements > 0. 10 cm/ sec 2 are indicative of excessive gas 

within the damping fluid. Continued deterioration is expected. 

Accelerometers exhibiting repeated bias instabilities and six point 

transients consistently greater than 0. 1 cm/ sec 
2 

should be removed. 

Units with initial indications of bias instabilities or a single 6 point 

transient> 0. 1 cm/sec
2 

should be subjected to additional bias and 

six point transient measurements. 
. ,.·: .. 



• 

PAGE 5 

TARLE A 

ST A 1 1 IS OF I NERT 1 AL INSTR llM E t'--l T ASS I GN MEN TS 

JRIGS PIPAS Gt:N IMlJ 
----- -----

X y z X y z SIN SIN VEHICLE 
-------

SYSTEMS VJ I TH NO APPARENT PRORLEMS 
---------------------------------

RA117 8Al02 8Al01 3AP333 3AP334 3AP335 222 34 CM-1 18 
8A208 8A209 8A20 7 2AP1R6 3AP307 2AP175 NIA 44 CM 

SYSTEMS \.JI TH RECOMMENr-JE 1• OT AGNOSTICS 

lOAl 
10Jti'~ 
Jo.Ar,:: lO A5 2AP165 2AP284R 2AP267 NIA 35 CM 

SYSTEMS WITH RECOMMEl\lflf:I) REMOVALS 

RA 142 
RA 128 
RA114 

fj A 1 3 6'i0 r 8 A l 4 :-s 
8Al21 8Al20 
8All5 8Al09':,,:, 

?A P2 19R 2AP1R9 2AP209 
ZAPllOR ~R2Z6*~2A P282 
3AP325 2AP261 2AP148 

TF NTATTVE ASSIGNMENTS 

SKYLAB IV - IMU SIN 34 
R E SC U E V E H I C L E - I M lJ S / i\1 2 5 

'~ D I A GN OS T IC S REC OMMEN 1 ·, r: I) 

NIA 9 CM 
213 25 CM-119 
NIA 30 CM 

10A7 - BO INSTAB lL lTY HAS BEEN OBSERVED. SEE PG 13. 

**REMOVA L AND/OR. DIA~NnSTlCS RECOMMENDEO 
RA 1 3 6 - L AR GE A f\ 1 A l r,, S T A B I L I T Y - POT E NT l A L W HE E L PR O R L E M • S E E P G 
2 A P 2 7 6 - LA R GE R l A '- A r--m S C A L E F AC T C1 R. R ll.t•i P • S E E P G 9 • 
8 A 1 0 9 - L A R G E BI l I f\J ~ l Al-~ 1 L I TY • S E E PG 1 0 • 
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3. IRIG AND PIP PERFORMANCE PROBLEMS 

Problems and comments for each IMU represented in Table A are 

tabulated on the following pages. The IMUs are reviewed in order of 

increasing serial number. 



COMMANO MOOl ll. E 

1 RI f~ t' Nrl P JP PERFO RMAN CE PROBLEMS 

IMIJ S/N 9 (LAST TEST DAlf - l P ](~S-18SE73;PJPAS-25SE73) 

IRIGS 

X (Rtll42) 

Y (8Al36l 

Z (8 AJ4 3 ) 

DATE 

09JL70 
17DE70 
17DE70 
21AP71 

WAIVERS:El444,El477,El482 
NBD (RMSSO) BORDE RLINE 

ADIA (01)= 23.6 MERU/G 
ADSRA (01)=15 ~ERU/G 
DELTA AOIA=l 6 .l MER ll/G 
AOIA (Dl )= l R.4 Mf:Rll/1, 
ADIA (RMSSD) AORDERLINE 

ACCEPTED ON WAIVER E-1481 
PRELOADING PROB LEMS 

PAGE 7 

TOTAL 
WHEEL 
HOU RS 

1145 

1616 

1795 

COM ME NTS: GRAV JTv TRANSIENT TESTS ON 14AP70 ANO 2RDE70 SHOWED 
NO Fi ll lll PRORLEMS FOR THEY Af\l D Z GYROS. GRAVIJY 
TRAf\JSTI-NT TES TS ON 140C71 AND 12N072 SHOWED NO FLLJO 
PR n RI. E ," S • A S OF 2 0 J A 7 2 BA LL BE AT DAT A FOR THE Y G YR 0 
INDJCA TFS A SUBSTANDARD WHEEL. 

PIPAS 

X (2 AP ?l9R) 

Y ( 2 i\ PlR9 ) 

Z (?A P20 9 ) 

DATE 

19SE73 

13 . .JL 70 

13 ,JL 70 
10 N0 72 

PROBLEM 

DELTA lG BIAS= 

DELTA lG RIAS= 
(S EE APPENOIX 

OFLTA lG RIA S= 
DELTA 1 r, RIAS= 
( SEE APPEND IX 

• 40 CM/SEC 

.47 CM/SEC 
R ) 

. 36 CM/SEC 

. 36 CM/SEC 
R ) 

so • 

SQ• 

so. 
so. 

AGE IN 
MONTHS 

56 

92 

91 

CONTJ NlJFO 
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TMlJ S/N 9 (CONTINlJf:f)) 

COMMENTS: NULi. RES [l LllTTnN TEST RIIN [11\J 19JA73 FOR X PIPA. Rl:SF-. 

SU Mfv1 ARY: 

CONCL USIONS: 

LECTFD R-J4 AND RE RAN NlJLL. RESllllJTICl N TEST ON 05FF.73. 

1. STARiLllY IIF THE C0~1PClNENT RETEST RIAS DATA 01\1 THE 
X-PJ PA PA~l96R) REMAl t\1 S OlJESTIONARLE. 

2 • . Y-PJPA JG BIAS PRORLEM (MINOR) 
3. Z-PJPA J G RIAS PRORLEM (MINOR) 

A. DIM~NnSTlC TESTING FOR THE Y-GYRO INDICATES A 
SU RSIA N1 •t\ RI ) i--1HEEL. THE REL1ABILITY OF THEY !RIG IS 
CONS l f) F f) ~f) QllESTJO I\I ABLE AND SHOLJLO NOT BE USEf1 IN A 
FLIPH SYST~M IF ADDITIONAL INVENTORY IS AVAILABLE. 

B. QUESTILJf\ •ARLE BIAS DATA FOR THE X-PIPA. 



PAGE g 
CO MM AND MOnlJLE 

lPJG /\N fl PIP PE Rr-fl RM/\NCE PRORL F.: MS 

l M lJ S / N 2 5 ( L A ST T E ST n /I -r t- - 0 9D E 7 3 l 

OATE PROBLEM 

X ( 8Al28) 
N/A 

Y (8Al2ll 
N/A 

Z (RA120) 
N/A 

\r-/H Ef:L 
HOI JR S 

27 26 

2202 

2255 

CO MM ENTS: I RJ~S ASS l ~NE D ON 09AP73.GR/\VITY TRANSIENT TESTS ON 
OAJ l\-rn . n-U1W/0 ,30MR72 t1, 1f) 11MY73 SHOWED NO FLUID 
PRO RLfMS . 

PIPAS DATE 

X (2AP110R) 

Y ( 2.l\P276) 
01JL68 

Z ( 2AP2R2) 
25MY67 

PROR LEM 

(SEE APPENDIX B) 

**lG BIAS (Dll~.52 CM/SEC SO. 
ABNORMAL PERFORMANCE DATA 
RAMPING BIAS AND SCALF. FACTOR 

**lG.RIAS (Dll=.66 CM/SEC SC 

AGE IN 
Mllf\J TH S 

58 

R5 

R3 

** THE SHIFT JN °1PA nATA OCCURREO ACROSS LOCATION AND/OR TEST 
CONFIGURAl JO N CHA NG E AND IS PRO RABLY DUE TO SAID CHA NGE. 

COM MHJTS : NlJLL Rf-S llllJTI ON TEST ON X PIPA ON 14Jl:72. THEY 

Sll MfJ.AR Y: 

CONCLIISlrJNS : 

P I PA ~if'. S F x H I B 1 T E O A !3 ' 01-< MA L LON G TER M PERFOR MANCE 
TR t t,il l s. 

1. Ael\lO!H-1A l Pf-R FORi'1/\N CE OAT A H lR TH E Y-::-PIPA. 

A. REMOVF Y-PIP/\ AT THF EAR LI ES T fl f1SS J F3 LF Tl fvl E Tn flR TAlfJ 
THE MM' 11'-ill t•' 011/\NT IT Y (Jf-= Pf::RH)RMANCI: DATA FOR TH E 
R F PL AC r H : N 1 1 r, S 1 R lJ Ml:: NT • 
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J 1-< I G /11\Jf) PIP PERFORMA "JCE PRflBLEMS 

IMtJ S/N 30 (LAST TEST l l/\ T f-- : 1RH~S-050C73;PIPAS-110C73) 

IR I GS 

X (RA114) 

Y (RAll.5) 

Z ( RA 109) 

DATE 

22DE69 
01 DE 72 
040C73 

PR ORLEM 

N/A 

N/A 

WHfEL 
HrJtJRS 

2630 

2605 

2492 
NRI) (01)= 6.1 MERlJ 
NBD (D1)=10.9 MERU 
DELTA NRf)= 5.3 MERlJ 
NPD ( RANGf) TNSTARILITY 
NRD (SIG f,,.1 1\ ) HJSTABILI TY 
NRD (RMSSD) JNSTARILITY 

COMt✓i ENTS: IRIGS ASSIG NED 17N072. GRAVITY TRANSIENT TESTS ON 

PI PAS DATE 

X ( 3AP325) 

Y (2AP261) 

Z (2 AP14 8) 

14DF"i ? \ Hl Jl:1 1-D NU FLlJIO PROBLl:MS .TH f X ANO Y IRIGS 
WERE SH!Rf:f) fOR 30 DAYS AT 30 DEG F. 

PROBLEM 

N/A 

N/A 

N/A 

AGE IN 
MONTHS 

76 

86 

96 

C OM M E NT S : P F. R Hl R t"' A 1\1 C 1:- 0 F A CC E L ER UM E T E R S I S ADE OU A TE • 

SU MMAR Y : 

1 • N B r: ! l I' I S ·1 /I H 1 L I T J E S ( S I G N I F I C A 1\1 T ) 

Cf"INCl_llSirlNS: 

A • T HE 7 - r , Y ,~ 0 R F O l J I R E S I) I J\ G NO S T J C T E S T S A S S fl C I A l F. n 
W 1 T f ' n I 1\ , l ~ I S T A B I L 1 T I E S • ( R f M l7 V A L R E C (l M M E N f) E D ) 

NnlF : SFF-· JI\JT Rn DUCT1dN ,·- 1;~ ~FCnMMFNnEn DIAG NOS TIC TESTING . 
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SKYLAR IV 

JRlG AN n PIP PERFORMANCE PR □ RLE M S 

IMlJ SIN 34 (LAST TEST D/\Tf-- :J4N073) 

IRIG DATE PROBLEM 

TOTAL 
WHEEL 
HOUR S 

X ( 8A 11 7) 2385 
05FE70 
11AU70 

ADIA (01)=17.9 MERlJ/G 
OELTA NBn= 5.5 MERlJ 
NBD (RMSSD) ROROFRLINE 
ADJA (RMSSO) BORDERLINE 

Y (AA102) 2363 

13AU69 
20AU70 
21JE71 

ACCEPTEO ON WAIVERS - Cl241 
RMS OEV. OF ROT=5.7 SEC 
(S PEC .=5.0 SEC) 
Cl234 NYLASI NT RE TAI NER S IN 
LIEU OF SPECIFIED PART 
El412 AXIAL COMP LIANCE O.O.S. 
ADIA (D1)=17.8 MERU/G 
ADJA ( Dl l= 20.l ME Rll/G 
DELTA NBD= 5.9 MERU 

Z (8Al01) 2377 

PJPAS 

13AU69 

ACCF PTEO ON WA IVFRS - Cl231 
NYL AS I NT RETAI NERS IN LIEU OF 
SPECIFIED PART. 
El415 AXIAL CO MPLIANCE O.O.S. 
DELTA ADSRA=l2.3 MERU/G 

COMMENTS: AOIAY I NST ABILITY. MW ANO RALL BEAT DATA TAKEN MA Y 
1972 ~H ll\.\'FD TH AT THERE WERE NO I..JHEEL PROALEMS FOR THE 
Y I RJG . r,RAVJTY TRA NSIENT TEST ON X IRIG-19 N071 ,Y 
IRIG-l? ~v10 . AND Z IRIG-13MY70 AND Y,Z !RIGS ON 
25J F~l. ?0SE7 ?.AND 25AP73 SHOWED NO FLUID PRO BLEMS . 
GRAV T IY ·1Rt..r,1 SJEN T TEST ON X TRIG,R A117, SHOW ED A 10 
M E R IJ T f1 /\ i\1 S J f- NT • 

DATE PRORLEM 
AGE I N 
MON THS 

X ( 3A P333) 76 
** OELTA lG AIAS= .41 CM/SEC. SO. 
**D~LTA lG BJ/\S=.49 CM/SEC. SO. 

Y ( 3AP334 ) 

19 MR69 
13/\ P73 

19 MR69 
76 

** l G RIAS ( Oll=. 50 CM/ SEC . SQ. 

CO NTJ hHIF.[) 
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1 MlJ 34 ( en NT I NUf D) 

76 
N/A 

C OM rv. EN T S : P E R f-( 1 R f1i l\ NC 1- (l F TH E AC C E L E RO ME T E R S I S AD E O lJ A T E • 

*'~ THE SHIFT lN P lP/\ rJATA OCClJRREf1 ACROSS LOCATION ANf)/OR TEST 
CDf\JFJGllRA"flU N CHANGE ANO IS PROBABLY DlJ E TE1 SAID CHANGE. 

1. ALT~1 1ur.1-, ALL GYROS HAVE EXHIBITED BIAS AND DRIFT 
INST AR.1 1 JTTES THE SYSTEM IS C(ll\lSIDERED ADECJUATE TO 
MEEl ~ ISSl~ N REQU IRE MENTS . 
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J RJr~ /11\11 ) PJP PE RFflR MA NCE PRORLEMS 

IMIJ S/N 35 (LAST TEST f1A Tl- :?4/\l173) 

IRIGS DATE 

X (lOA-1) 

PROBLfM 

TOTAL 
\..J HEEL 
HOURS 

865 

v c1- ~ 
~,· 24AU73 

N/A 

670 

Z (10/1-5) 

NBO (Dll= 6.0 
NBD 
NBD 
NBD 
~DSRA 

N/A 

(RANGE) 
(SIGMA) 
(R MSSO) 
(R MSSD) 

MERLJ 
INSTABILITY 
RORDERLH.: E 
ROR OERLIJ\JE 
BOR OERLI NE 

492 

COMMENTS: IRIGS ASSJG ~E O 11 MY73. 

PI PAS DATE 

X (2AP165) 
08FE71 

Y (?AP?R4R) 

Z (2AP267) 
08FE71 

PRORLEM 

**lG BIAS (Oll=0.71 CM/SEC.SQ. 

(SEE APPENDIX Bl 

**DELTA lG BIAS=0.44 CM/SEC.SQ. 

AGE IN 
MONTHS 

95 

55 

86 

,:.* THE SHIFT 11'1 P ' PA OA TA OCCU RK F.D ACROSS LDCATIO"I Ahln/ll R TEST 
COI\J F I GlJ R A ·1 J I ti\ Cf-1AH; E Al'J[) IS PR.0 131\ RL Y DUE TO SAID CHA NGF. 

CO M~ ENTS: PJ PAS AS SI G~Fn 17 MY7 3 . 

Sl JMf11AR Y: 

c nNCLll SION: 

P FRFlWMAl\• CE 11F THE ACC ELERCJMF TERS IS AOEQllATE. 

1. NROY I NS TtP J LIT Y 

A • 1 H f Y - (~ v f I ~ t- D l I I R £: 5=. () 1 .ft r.. N (l S T I C T E S T S A S SO C I A T E D H IT H 
HI /\S lN\ ·l iK lLlllFS . ( REMnVAL NO T RECOMME NDED AT THIS 
T I MF. l 
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COMMAND MOOllt.E 

JRIG t,N[) PIP PERFORMANCE PROBLEMS 

I MU S / N 4 4 ( L I\ ST T E S T I) A T F : J R I G S- 1 9 f\J O 7 3 ; P I P A S - 2 9 NO 7 3 ) 

IRIG DATE 
-----

X (8A20R) 
05JE70 
24AU70 
09JA71 
09 JA 71 

y (RA20 9 ) 
09J A71 
04JE71 
()l,J E 71 
l 70C 72 

z (8A207) 
25AU70 
09 JA 71 

COM MENTS: 

PIPAS 

X ( 2AP1R6) 

Y ( ''.lt\P3 07) 

Z { 2t\f> l7 5 l 

DATE 

24JL 73 
150C73 

25AU71 

PROBLEM 

DELTA ADSRA=l2.4 MERU/G 
DELTA ADSRA=l3.4 MERlJ/G 
ADSRA (01)=17.4 MERlJ/G 
DELTA ADIA=l6.2 MERU/G 

ADIA (Dll=l9.2 MERU/G 
DELTA NBD= 5.7 MERU 
ADIA (01)=17.3 MERU/G 
DELTA NBD= 5.4 MERU 

ADSRA (Dll=17.1 MERU/G 
ADIA (Dl)=21.6 MERU/G 
NBD (RMSSD) BORDERLINE 

TOTAL 
~JH E F. L 
HOURS 

1978 

1870 

18 56 

!RIGS ASSIGNED ON 11MY73. DATA TAKEN DURING .AlJ70 AND 
JA71 ARI- <J lll-STIONARLE. RETAINER FREQUENCY ON THE 
X-GY~O ~AS BEEN NO NPERIODIC THROUGHOUT THE Ll~E OF 
THIS Tl'JSl RlJ MF. NT. GRAVITY TRANSIENT TEST ON 22SE73 
SHOWtD !\ill FLUID PROBLEMS. 

PROBLEM 

**lG RJAS(Dl)=0.52 CM/SEC.SQ. 
**D ELTA BIAS=0.44 CM/SEC.SQ. 

* * DELTA SF=380 PPM 

N/A 

AGE IN 
MONTHS 

93 

7 8 

95 

,:":< THE SH I FT ] 11 P 1 PA DA TA OCC URRE D ACROS S LOCATIO N AND/f JI~ TEST 
CONF I GLJ R Al I llf\J C.HAf\GF AND 1 S PROF,M~L Y nuE TO SAID CH/d\J~F . 

CO NT I i\ 1}FD 
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I MU S/N 44 (CONTINUED) 

COMMENTS: PE RFflR M/\I\I Ct- C1F THE ACCELEROMETERS IS ADEQUAT E. THE 
7.-PJ PA (?AP-175) WAS INSTALLED 7N073. THE PREVIOlJ S 
Z-PlPA ( 3AP326R) WAS REMOVED FOR FAILING PEAK 
TRANSJ ~NT TFST (0.47 CM/S EC. SC.). 

CONCLUSION 

1. PAST OAIA (LAST TWO YEARS) INDICATES ALL INSTRU~ENTS 
ARE FLJG HTWORT HY. 
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APP~Nnix A - PART 1 - ALL TESTS 

IRIGS SHOWING DRJFT STATISTICS ABOVE MIT PERFORMANCE LIMITS 
' 

1------l --------------- ------l---------------------1---------------------I 
I I NBD I ADSRA I ADIA I 
I UNIT l- --------------------1---------------------I---------------------I 
I S/N IR ANGEIS IGMAIRMSSD I N IRA NGEISIGMA IRMSSDI N IRANGEISIGMAIR MSSD I N I 
l------l-----l-----l-----l---l-----l---- -t-----l ---l-----1-----1-----l---t 
l 8A l 01 I I I I I 18.71 I 4.01 38I I I I I 
l------l-----l-----l-----1---1-----1---- -I-----I---I-----I- ~--1-----1---1 
l8Al 02 I 9.91 2.31 I 561 I I I I 27.6I I 7.01 421 
l------ l ----- l-----l-----1--- 1-----I-----I-----I---I----- I-----I----- I---I 
l8Al09 I 11.31 2.31 2.61 5q 1 I I I I I I I I 
l------l-----l----- l------l---l-----l-----1-----1---I-----I-----I-----I---I 
I 8 A 1 l t~ I I I I I I I I I 2 9 • 3 I 8 • 2 I I 3 6 I 
l------1-----1----- I- ----I---I-----I-- ---I-----I---I-----I--_ --1-----1--- 1 
l 8A ll5 I 10.21 2.11 I 531 I I I 32.41 12.11 I 361 
1------ 1-----1----- 1-----1---1----- -----1-----1---1-----1-----1-----1---1 
l 8A ll7 I 11.41 2.2 1 I 5?1 20.9 5.31 I 35I I I I I 
l------1-----1----- 1-----1---1----- -----1-----1---1-----l-----l -·----I---I 
l 8A l 21 I . I I I I I I I 30.51 9.RI I 301 
1------ 1----- 1-- -- 1----- 1-- --1----- -----1---- -1---1-----1-----1----- 1---1 
l8Al36 I I I I I I 4.51 241 27.61 I 8. 51 251 
1------1-----1-----1-----1---1----- -----1-----1---1-----1-----1-----1---1 
IRA?.07 I I I I I 22 .2 6.01 4.51 281 I 8.01 A. 41 281 
1------J-----1----- 1-----1---1----- -----1-----1---1-----1-----1-----1---1 
l8A208 I 8.61 2.21 I 46 1 23.1 5.21 5.61 321 I I I I 
1--- ---1-----1-----1-----1---1----- -----1-----1---1-----1-----1-----1---1 
IAA 209 I 9.11 2.21 I 461 I I I 31.41 I 6. 1+1 301 
1------1-----1-----1----- 1---I----- -----1-----1---1-----1-----1-----l---l 
llOA 7 I 8.81 2.41 2.01 121 I 4.51 101 I I I I 
1------1-----1-----1-----1---1 - ---- -----1-----1---1-----1-----1-----1---1 

• 
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AP PENf 1J Y A - PART 2 - LAST NINE POINTS 

I R I G S S H fl H I NG 11 ~ T F T S ·1 A T J ST I C S A RO V E M I T P E R FOR MAN C f L I M I T S 

------l--------------------l--------------------1--------------------I 
I NBD I ADSRA I ADIA I 

LJNJT l--------------------l --------------------1--------------------I 
S/N I RANGEi SIGMA! RHSSDI RANGE i SIG MA ! RMSSDI R/\NGEI SIGMA! RMSSDI 

------1------1------1------1------1------1------1------1------1------1 
RA109 I 8.91 3.01 3.01 I I I I I I 
------1------1------1------1------1------1------1------1------1-------1 
RA 11 7 I I I ? • 2 I I I I I I 6. 51 
--- ---1------1------I------I------I------I------I------I------I------I 
RA 13 6 I I I I I I I I I 6. 41 
------1------1------1------I------I------I------I -----1------1------1 
8Al42 I I I ?.11 I I I I I I 

l------l------1------1------1------I------I------I------I------I------I 
IBA207 I I I 2.01 I I I I I I 
l------l------l------l------1------1------I------I------I------I-- ----I 
llOA 7 I 8.41 2.61 2. 1+1 I I 4.71 I I I 
l------l------l------l------l------l------l------l------1------1-- ----1 
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APPENDIX B 

PI PA SCALE FA CT OR ANO lG BIAS SHIFTS 

THE FrlLLflWJNG TA RLE SHOWS PIPA S.F. ANf) lG RJAS 
SHIFT S AFlER ACCE PTA NCE AND FI NA L STARILITY TEST (FST) ANO 
BEFORE L /lTFSl DFGAUSSJNG . SHIFTS WERE NOT TAKEN ACROSS 
DEG AU S S TN (~ ti f\i n /\ n ,l US T ME r-n • THEY WERE TAKEN ACROSS NEG L E CT E f1 
DATA ( NOTF Jl. 

I Mt I MAXIMUM SHIFT 

S/N AXIS PlPA S.F.(PPM) lG BIAS(CM/SEC SQ) 

--------- -------------- ·---
9 X ?AP2 ]9 R •'- J, ,,. ,,. 

y 2t\PlP9 284 O.97 
z ?AP209 210 o.56 

25 X ?liPJ}OR 2 R3 0.25 
y 2AP ?. 76 •'- ..... -,. ,,. 

z ? AP2P 2 •'- J, .,. .,. 

30 X -~ AP 3 25 ..... >:, .... 
y 2/\P?Al ,:, ,:, 

z ?AP14R J, ..... ...- .... 

34 X ·.., A f) -~3 3 )~ ,:.c 

y 3 AP :-'>34 -·- .,_ .... .... 
l ·.., A f-l335 ::( * 

35 X ;APJA5 ··- ,:, .... 
y 2AP7~4R 21 1. 16 
z ?AP ?h 1 ,·- .,. ,. .,. 

44 X ?APlP-6 ··- ··-.... .... 
y 3AP30 7 •'- .,. ,,.. ..,. 

z ?A P i-t5 ,:c * 

* NOT APPi Jr.AP.L•-
( NOTE ll DATA s ~• ll\,/1\1 JN PARENTHESES I N DE L CO 11 (.)lJAR TER LY PERFORMAf\JCE 

DAT A s l I \ r: ! , r, y II • 



' 

• 

APPE ND IX C 

!RIG I NDEX 

I R I G SIN !MU SIN 
-------- -------

AAlOl 34 
HA102 34 
kA 109 30 
RA 114 30 
RA115 30 
RA117 34 
P. Al20 25 
P.A l21 25 
RA128 25 
RA136 9 
RA142 9 
RA 143 9 
RA207 44 
HA208 44 
HA209 44 

lOAl 35 
10A5 35 
10A7 35 
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APPfNOIX n 
----------
PIPA I NOFX 

----------
.. 

PTPA SIN IMU SIN 
-------- -------

?APllOR 25 
?AP14R 30 
?AP165 35 
?AP175 44 
2AP186 44 
?AP189 9 
?AP209 9 
?AP219R 9 
?AP252 22 
2AP261 30 
2AP267 35 
?AP276 25 
?.AP282 25 
2AP284R 35 

' 3AP307 44 
3AP325 30 

• 3AP333 34 
3AP334 34 
3AP335 34 

• 
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APPENOIX E 
----------

PJPA S 1 X POINT TRANSIENT DATA 
-----------------------------

~ 

THF i-=n11nw1NG TA BLE S HD\,J S THE MAX I MUM VALUE OF THF: 
PIPA S IX JJr l J l\!l TRANSIENT TF.ST RECORDFD AT DE LCO/ MIL WAUKEE 
SI NCE MAY l en O. 

I r-,1 l I DATE MAXIMUM VALlJ E 
-------------

SIN AX l S PIP~ (C M/ SfC /S ECl 
------------

9 X ?AP719R 19JA73 0.05 
y ?/\P lfl9 14J L7 0 O.lR 
z 2AJJ209 14,JL 70 0.06 

25 X ZAPllOR 110C71 0.06 
y 2AP?76 05JE72 0.05 
z 2Ai.J2k2 280C 71 0.05 

30 X ·-. A 1.J3?5 11AP73 0.04 
y ?AP?61 05DE72 0.04 

• z 2AP14H 12AP73 0.07 

34 X :-. AP:B3 13AP73 0.04 ,. y 3AP334 16AU73 0.05 
z ?, A P:-1 35 16AP73 0.05 

35 X 2AP]f,5 19JL 7 3 0.05 
y 2AP21-<4R 19JL73 0.08 
7. ?AP?h7 20JL73 0.05 

44 X 2AP1R6 09lJC72 0.05 
y 3AP307 090C72 0.04 
z ? AP 1 -r 5 07F E7 ? 0.04 

• 


