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32



HOR 6060
Voluzio U

TABLE 3-3

Engine Sen-sor DRE!ii6M & ltoab

HS Item No. Photo/Draw•.ng o. Title

1,9,17 Pnhoto £6

2 Pnoto F.4
PSK-15920 Manifold, Lubrication Pressure-Assy of (Rework)

3 Pnotz £15 -

5,6 Photo E13 -
""S l6937 Isolation Tee Assy

10 Paoto E4& -

11 Photo E15 -

""-10-6O5-0i Bracket, Chip Detector

12 Phof o E10 -

13 Photo El --

ii ,l Photo E14

18 Photo E5

19 SK79730-180 Power Lever Angle Installation
" SK79730-181 Bracket, Shaft Clamp
" SK79730-182 Clamp, Synchro Shaft
"It SK79730-183 Bracket, Synchro Mtg.
"" SK79730-18h Platform, Synchro, Mtg.

15 Photo E3

33



HSER 6080
Volume U

TABLE 3-3

(CON4TINUED)

]i:; 1L i HO. r1hu/n/Oz.-ina No. Title

16 Photo R2

20,122 SK79730-100 Floumeter, Fuel Flow to -Filter
"S"I(9'(30-i01 Bushing, Reducer-Screw Thd to 'lare Tube

Connection
I " SK79730-102 Tube Assy, Fuel Floumeter

21,22, SK79"30-i50 Electrical Inst. All Existing Aircraft
36 Note 5 Sensors

23,37, SK79"(30-150 Electrical Inst.- All Existing Aircraft

120,121 Sensors

5,30,32,2h Photo Ell ---

26 Photo E9

29 Photo E8 ----

31 Photo E'r ----

3h SK79730-200 Bleed Band Switch.
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72 SK79730-30 Hydraulic Filter 4 P
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lo'( SK79730-80 Hydraulic Pump Case Leakage
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Transmission Input 6
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77 SK79730-40 Total Pressure (Airspeedi

""8 SK79730-50 Static Pressure (Altitude)

SK79730-51 Assy, Tube, Static Pressure

L8(,t41,u12,113 SK79730-150 Electrical Inst, All Existing Aircraft

Sensors

109,1.1.0,111 SK79730-150 Electrical Inst, All Existing Aircraft
Note 5 Sensors

80 SKU9730-120 Collective Pitcb. Synchro

'' 38
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TABLE 3-6 °j

E • •~tt'ni j , Tard st rimiotation ].:qitiment Draw.Ngv,•

Drwin,; No.- Title

SKY9850-1 Electronic Equipment, Installation UH-l

SK'79850-2 Bracket, Support Rack

SKY9850-3 Bracket, Mounting, Data Entry Panel

SK795- Bracket, MountingConr, Recorder

SK7"9850-4 Bracket, Mounting, Connector, Recorder

SK'(985o-6 Connector Mounting Plate MNU

SK'(9850-7 Equipment Mounting Deck, Main •

SK79850-8 Equ'ipment Mounting Deck, Left

SK'(9850-9 Equipment Mounting Deck, Right

SK79850-10 Equipment Weights and Location

39



TABLE 3.7 HSER 6080

Volume 11

i Q~rENCr,, /1 LINE REPLACEABLE UNITS FLOWN

# 112 BIEARING (ENGINE)
)120 GEABOX INPUTz (BALL)

2 #3 BEARING (EE7u4E)
420 GEARBOX INPUT (ROLLER)

14 BEARING (ENGINE)90- GEARBOX INPUT (BALL)

4 #1 NOZZLE (ENGINE)
90° GEARBOX INPUT ROLLER

5 COMPRESSOR (ENGINE)
9g0 GEARBOX OUTPUT (BALL)

6 N TURBINE (ENGINE)
980 GEARBOX OUTPUT (ROLLER)

7 MAIN MAST BEARING (TRANSMISSION)r 8 TAIL ROTOR QUILL (ROLLER) (TANSMISSION)

9 INPUT QUILL (TRANSMISSION)

10 #2 NOZZLE (ENGINE)
420 GEARBOX INPUT (BALL)

11 #4 BEARING (ENGINE)
420 GEARBOX INPUT (ROLLER)

12 SET #* GOOD BASELINE LRU's

(ENGINE, TRANSMISSION PARTS, 420 90" GEARBOX)

13 SET #2 GOOD BASELINE LRU's

-14 SET #3 GOOD BASELINE LRU's

15 SET #4 GOOD BASELINE LRU's

16 #2 BEARING (ENGINE)
900 GEARBOX INPUT (BALL)

17 #3 BEARING (ENGINE)
900 GEARBOX INPUT (ROLLER)

18 COMPRESSOR (ENGINE)
900 GEARBOX OUTPUT (BALL) '0

F -nmw .-•m• mm mm mmm• • w • •m mmm mm



TABLE 3.7 CONTINUED HSER 6080

Volume Ia

:'[.X~l.DNc.:: II UINE REPLACEABLE UNITS FLOWN

19 FUEL CORTROL (ENGINE)
9,0* GEARBOX OUTPUTT (ROLM)

20 N. TURBINE (ENG•IE)

21 #2 NOZZLE (ENGINE)

22 P'1 NOZZLE (ZKGINE)

23 FUEL CONTROL (ENGINE)

2k4 'M AIN MST B.EARING (TRMAIMSSSION)-

25 .TAIL ROTOR QUILL. (BALL) (TRANSMrSSION)

P6 TAIL ROTOR QUILL (ROLLER) (TPW.NSZ.ffSSION)

27 INPUT QUILL (TRA-NSMISSION)

S;8 TAIL ROTOR QUILL (BALL) (TRANSMJSSION)
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TRANSMISSION OIL COOLER FLOW METER INSTALLATION
ON THE UH--IH AIRCRAFrT

Ulf-M ASDAPS TES- ýMD PROGRAt-AI

FIGURE 41



FUEL FLOW AND TEMPERATURE SENSOR INSTALLATION,
THE UH-lti- AiRCRAF'T

Ufl-75f ASWAPS TEC-T BL") P'ROGRAM

FIGURE L-If'



AIRCRtAFrT INSTALLATION OF THE x*G.V. SYNICHRC'
FOR THE LM3 ENGINE

UI4-Off AIOASPS TCST Oro PQL*-)Gf.lA

FIGURE L1~-9
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COLLECTIVE PITCH SYNCHRO INSTAý-LATIO

ON THE UH--1H AIRCRAFT

FIGUJRE -1-22
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HYDRA ULIC BYPASS TEMPEPATURE AND FLOW METER
INSTALLATION ON THE UH IH AIRCRAFT

FIGURE 4-23
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44

(TENGINE INLET GAS PRODUCER TURBINE E•NTRANCE•

iAXIAL COMPRESSOR ENTRANCE- (POWER TURBINE ENTRANCE

A•20 CENTRIFUGAL COMPRESSOR ENTRANCE 0,9 EXHAUST DIFFUSER ENTRANCE

SCOMPRESSOR DIFFUSER EXIT @ EXHAUST DIFFUSER EXIT

(•COMBUSTOR STATIC PORT

•,• ~FIGURE 4-25 T53 ENGINE STATION D;AGRAM UH--1H
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TRANSMISSION SENSORS UH-iH

2

A44

3

7 -~I OIL PRESSURE
2 OIL TEMPERATURE IN
3 FILTER DIFFERENTIAL

(EXTERN AL & INTERNAL)
4 CHIP DETECTOR
5 OIL TEMPERATURE OUT
.6 VIBRATION
7 OIL COOLER FLOW

LFIGURE 
4-27
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420 GEARBOX SENSORS UH-IH

~ I

OIL TEM PERATURE 
-- ,*

90 GEARBOX

'*-TRANSMISSION

i; \ -OIL LEVEL

CHIP DETECTOR

70 FIGURE 4-28
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900 GEARBOX SENSORS UH-IH

I!

-w-42 GEARBOX

OIL TEMPERATURE
TAIL ROTOR DRIVESHAFT

OIL LEVEL

CHIP DETECTOR

FIGURE 4-29
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HSER 6080
TABLE 4.2 Volume H

CHRONOLOGICAL LISTING OF HARDWARE PROBLEMS V
PATE PROBLEM CORRECTwZVE ACTION

1/1/71 thru Misc. Aircraft Wiring Discrepancies Corrected Winrrg errors
1/15/71 after completion of installation (Phase C)

1/20/71 Hyd. 1by-pass flow readings erractic Defective flowmeter; returned to
manufacturer for repair under
warrantee

2/17/71 and Malfunction of DDP Hb ground based Contacted Honeywell Rep. who

2/18/71 computer repaired multiply and divide P.C.
card

2/24/71 Recorder problem - tape not moving in Repaired defective cassette.
cassette

Im

3/1/71 MEU unit #1 - Error in thermocouple Replaced defective filtering
readings capacitors

3/12/71 Fuel flow signal scattered (A/C 011) Replaced flowmeter and modified
adapter

Note: On A/C 011, Misc. repairs to
engine harnessing were necessary due
to removing & replacing of engines
with discrepant parts.

4/13/71 MEU Unit #1 - power supply problem, Replaced power transistor in
5V power supply failed. regulator circuit.

4/20/71 A/C #011 - Fuel temp. inoperative Found broken wire on thermocouple
due to engine change, replaced
thermocouple

74



HSER 6080
TABLE 4.2 (CONTINUED! Volume II

DATE PROBLEM CORRECTrWE ACTION

Sri/25/71 MEU Unit 1l hydraulic pump bypass Replaced-operational amplifier
readout inoperative in signal condiasobing circuitry

rMEU 1, foreign matter In electignics n1EU -disassembled. cleaned.

units due to aircraft landing on beach reassembled. and tested

6/21/71 A/C H1011, T1 probe dammaged on replaced T1 probe
installation

7/8/71 A/C 1011, Hydraulic supply pressure. Replaced transducer
transducer failed

7/20/71 MAAP failed to operate correctly Found broken wire in MEU #1
replaced broken wire

7/30/71 A/C #1011, #2 bearing A " thermo- repaired thermocouple
couple intermittent

8/9/71 MEU #1, +28 volt supply failed due to Replaced connector and repaired
broken connector on engine harness on +28V supply.
A/C #1011

8/10/71 A/C #1011, EGT (average) readout Found engine EGT harness to be
incorrect shorted. Repaired harness

8/16/71 A/C #1011, PLA signal not present Replaced PLA sensor.

8/18/71 A/C #1011, Wf signal intermittent Replaced Wf sensor

8/25/71 A/C #1011, T3 probe intermittent Replaced T3 probe

Thru 8/31/71

f ' .75
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- TABLE 4.2 .(CONTWNUEDP)t -"

DATE PROBLEM CORRECTIVE ACTION

9/14/71 Electrical connecto•r on DC 'drift and Connector replaced
cold junCtio-ncompensation P.C. card
was discovered to-be broken

9/14/71 Multiplexing circuit in AUX box defective Replaced P.C. card

17
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FIGURE 5-1

AIDAPS DATA COLLECTION AND ON SITE REVIEW

SENSORS (46) SWITCHES (26)j SELF HEAL-TH- (10),
Ii 

ff(n6TIGNA CONDITIONINGý-
(AS REQUIRED)

DIGTALCON VERSIN

AIRBORNE COMPUTER
(DATA STORAGE)
(LIMIT ANALYSIS)
(GAS PATH ANALYSIS)DATA OUTPUT

MAAP .FDEP FDEP

MESSAGES MAAP DATA

& TAPE RECORDER DISPLAY

I-COUNTERS AND
------- ENTRY

I DIGITAL RECORDER

AIRBORNE COMPONENTS (7 TRACK)

GROUND COMPONENTS

DDP 116 COMPUTER
CONVERT TO ,.,
ENGINEERING UNITS TELETYPEWRITER
DISPLAY ON PARAMETER
TELETYPEWRITER PARA L______" ____.. .. _ 'FUNCTIONAL

1 CHECK

DIGITAL TAPE VIA AIR TO HAMILTON STANDARD
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TABLE 5-1 AIDAPS PARAMETER DEFOGTITOI

1.(.x1II: I'AIAMETVES j(GAS PATHI

KAMVE OPFRATU4G SM4PI.E'SI ./1

YN10 RANGE FAIS A.I

Gas. Pr..ilute.'r S.4hod Ni20000 to'26000 RPNI 4I NIA
Psw.-wr Turbine Slived N-' 6000 to GG00 BMW -1
VotWI Flo.w WV 200 1.0900 P211s *l

I'.urTurhinte Toritrq ()2 200 to 1600 ft. lbs. .1
v.,os.ql,n~o~r lDiisv:trg Pressure PS3 .10 to 110 psi .1-

C..molns83411 hitlet TeuilperttirC TT'1  0 to 120OF2
Airvraftl'st Tet lln-smure ~ P., 9 to IQ ptlsi
A.We1r.1g ExIrj'm 6iu()iertreTr to 1100 0 F .1 N./A

exri:tcs ithg reinjivi-iKtures kGr11 o oI10FIec

s.niprti-ssr Inlet Matite. PressurePS t16saIN/

liva:ring2D1 Ufcerentifll TFemperature fl2AT mto30FI-20/I01'
Wai~driu :1 &, *1 Differentiaul Temperature BI3IAT Abt 0O >2*FI)
Poiwer Leve'r Angle k.A 0 to 1007, 4 N/A
C'o~lrctF.'r Pitch AnglIe CPA - 0 to loo0', 4 N/A
Inltel (uiue V. - Angle IGV 0 to 1004ý 4 N/A
Vuel P~ressure P Fuel 4 .1 psi
Acre.SIIIV Cr:, tixx (.'ill Detector ACGCD 2
lk-a ring '2 Chip IN-tector 1l2C D2
bearing :1 K- -1 (hip) lktector WICD 2

voei Fil1tor t)Irfcrentill Pressure Switch FFAP 2 >11 psi
Highlt. Fuel P'IumpI Flow Switch ItfBP SW 2
Lefrt Fuel Il1111hl) Flow Switch 1I'BP SW
Inlet Alir Filter D~ifferential Pressure Inlet Filter

Citgine lrivc'n Fuel Pump Pressure Switch Fuel Pump AP2
Oil Press.ure Switch FOP SW 2
Oil Filter 0iffervntial l'uscurc Switch EOF AP 2 >Ij PI )
lle-urlng :1 & .1 Pressure Switch 113P 2 >A psi
Walm'Irn 2 Pressure Switch 112P 2 NR psi
lilvv( Rland Position Switch Blip SW 2
Trninanilssion Oil Temperature TOT 0 to 300*F 2 >230"F
Tr'ansmission Oill Pressure TOP 0 to 100 r'si 2 < 29 psi/> 70 psi
()il Cooler Flow OCF .05 to 15 gpm 2 > 12 gpm
()il Temperature Switch TOT SW 2

Cull )it reasu re Sw itch T O P SW 
2

lnterivil oil FIlter Differential pressure
Switch TIOF 66P 2 >20 psi
Extecrnal oil Filter IDifferent~il Pressure

.11tc TFOF AP 0 15 psi
(i CI Samnple' Chip Detector TOC D 2

I7
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[FTABLE 5-1 (CONT'D), A1DAPS PARAMETER DEFINITION

. ii~ NAME.IyT:piA1frR SYMBOL RAN~GE FRMsiVLU

SIII1e111%, T ni-atret In'2 /1111P gvmas lljxIWl` Io 1to 2. gpni 2 0O.145gpm,
Ipuitip Tv IIIIII.:raturs Iv Hit 6mp) -IT 2 5OF

Suipply I'n*exii n* Swittvh (I .1w) lISP) SW2
Tilt4', Di)ffrgi-etillg Pre~surc' %vitch IIYI) FJILT .1P 2 >60 psi

CGEAIIBOX I'AANItEN'EltS

qzo2 Diffrr(. r1itiat TI *F* mg. ruurie 0GI2.W' (to 200~F 2 >1300F
4e'(1'Iip INi1,4*tottr Ws2CD2

90 rr D i'.fi- 1tiai 'I'vli' wp. turv (;90A'1 2 N-.'130OF
9',O Chip lLrtsp(;IcD

T I ::ItSiiM NR 2RO to 350 RPM * ) k2i p

Strti KDCitteryi~i VOILig" DCiv 15 2 to :30V I 21k2V

N'8
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FIGURE 5-12 GAS PRODUCER SPEED BASELINES

FOR FLIGHT TEST ENGINES
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w 230000 -- -

200
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COMPRESSOR DISCHARGE PRESSURE.-P5 3/ i
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FIGURE 5-13 COMPRESSOR TEMPERATURE BASELINES .FOR FLIGHT TEST ENGINES
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FIGURE 5-14 FUEL'FLOW BASELINES

FOR FLiGHT TEST ENGINES
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FIGURE 5-15 SHAFT HORSEPOWER BASEUNES FOR- FLIGHT TEST ENGINES
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FIGURE 5-16 EXHAUST GAS j'EMPERATURE BASELINES FOp FLIGHT TEST ENGINES
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FIGURE 5-17 GAS PRODUCER SPEED BASELINE FOR VERIFICATION ENGINES
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FIGURE 5-13 COMPRESSOR TEMPERATURE BASELINES FOR VERIFICATION ENGINES
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FIGURE 5-19 FUEL FLOW BASELINES FOR VERIFICATION ENGINES
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FIGURE 5-20 SHAFT HORSEPOWER BASELINES

FOR VERIFICATION ENGINES
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j FIGURE 21 EXHAUST GAS TEMPERATURE

-2 BASEUNES FOR VERIFICATION ENGINES
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FIGURE 5-23 AIDAPS FLIGHT PROFILE

1. 3 MINUTE HOVER: AMBIENT PRESSURE

AMBIENT TEMPERATURE

2, MAINTAIN CONSTANT I. A. 5, AND ALTITUDE DURING RUNS AT 100 N2

%Ntc TIME TEMP NI IAS ALT TORQUE
(MIN) ( 0C) (% IND) (KNOTS) (FT) (PSI)

83 TO 87 5
87 TO 91 10

91TO 95 10
95TO100 5

3. VIBRAT ION DATA PROFIL1E A

5. RPEA PROILE2PAOVE.-

TIM

OTIME TORQUE ALT IAS
S (PSI) (FT) (KNOTS)

GROUND RUN (FULL POWER)
HOVER
NORMAL CLIMB (500 FPM/#0 KTS)
LOW POWER LEVEL FLIGHT C75 KTS)
MEDIUM POWER LEVEL FLIGHT (95 KTS)
H'GH POWER LEVEL FLIGHT (115 KTS)
NO'RMAL DESCENT (500 FPM/80 KTS)

4. REPEAT VIBRATION PROFILE 3 ABOVE.

5. REPEAT PROFILE 2 ABOVE.

NOTES
1. BLANKS TO BE COMPLETED BY CREW DURING FLIGHT.
2. CALCULATE•oNic AS FOLLOWS.

%NicOJVh IND+ NiTi FROM ATTACHED CURVE

Siml lnulmml umnpnm m ll • mUUHU0 2K

-i wmm•mww
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AIDAPS ON-SITE DATA REVIEW LISTING

AIDAPS RECORD NUMBER 000731 STANDARD RECORD

TIME 03283
SYNCH 01021 01021 01021 01021 FRAME IDENTIFIERS
NI 092.21 092.21 092.21 092.34
N2 100.33 100.49 100.16 100.33
NP 101.99 102.50 101.99 102.16
PS3 066.64 066.49 066.84 066.94
TT3 0439.6 0437.5 0439.9 0442.3

EGT 0874.8 0872.4 0875.7 0869.2
TT9 0910.5 0900.7 0891.8 0954.2 RING PATTERN

0912.9 0944.5 0917.7 0921.0
0910.5 0973.6 0933.9 0943.6

WF 0544.4 0526.5 0540.7 0529.5
02 0368.6 0380.6 0366.2 0383.0
PEF 25.951 26.143 25.983 26.143 Q2 SENSOR REFERENCE
PT PS 13.654 13.654 13.063
P1 13. 154
TT1 082.53 082.61
DCJSG -04.461 02.544
LRIFT -04.526 -03.581 -04.551 -04.531 COMPUTER HEALTH
OCH 08.384 08.384
PP WF 0.1647 0.1186
F TOP 082.20 082.08 049.09 048.57 2 EOP/2 TOP
PEF 26. 015 26.111 26. 047 25. 887 OIL SENSOR REFERENCE
HSP 0990.0 1055.4 PRESSURE SEN PRESSURE SENSOR REF.
REF 10. 025 10.141 B2DT/B3DT
B23T 245.06 233.72
G4 9T 047.88 001.80 G42DT/G90DT
HT FT 095.89 064.69 HST/T FUEL
HP DT 034.70 039.41
H TOT 100.19 100.00 115.88 116.85 2 EOT/2 TOT
ACEB 113.48
ACIB 26.108
DC SB 27.952 26.427 DCEB/SBV
DG 4 01021. 00959. 00126. PACKED SWITCHES
711 010.1. 00959. 00126.
PLA S 00.054 00.054 00.054 00.054
PLA C -04.196 -04.196 -.04.191 -04.206
LGV S 00.844 00.844 00.819 00.829 SINE 0
LGV C -04.081 -04.076 -04. C"6 -04.096 COSINE 0
liP S 01.404 01.349 01.3b69 01.384
FPC 03.984 04.004 03.989 03.994
CPA S 01.194 01.189 01.184 01.199
CPA C -04.041 -04.041 -04.041 -04.051

105
NOTE: PLA, IGV, FP, C ?A are each proportional to angle 9.
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FIGURE 5-26

AIDAPS REMOTE GROUND ANALYSIS

DIGITAL TAPE CONVERSIQON SAFETY
TAPE EDIT TAPE

(7T) BACK UP TAPE -- --

IBM 370 TAPE ---
(9 TRACK)

I IBM CONTAINS DATA
370

CALIBRATION TAPE CONVERTED TO VOLTS

DATA PUNCHED
CARDS.

IBM 370 COMPUTER PROCES9ING
CONVERT TO ENGINEERING UNITS
FRAME PRINTOUT VIA INPUT CONTROL
MECHANICAL LIMIT LOGIC TESTS

DATA STORAGE (CARDS) FOR TRENDING TREND DATA

GASPATH ANALYSIS INCLUDING: C S
STEADY STATE TESTS
BASELINE COMPARISON
DIAGNOSTIC LOGIC

PARAMETER PLOTS

PRITED~ __ ___

_____- -TREND PROGRAM
SI DATA COMPACTED

REGRESSION PLOTS
ESTIMATE LIFE REMAINING

ENGINEERING RikVIEW AND ANALYSIS
ARE SENSORS FUNCTIONAL?. L
CAN TECOHNIQUE BE IMPROVED ?
IS PROGRAM REVISION REQUIRED?
SUMMARIZE RESULTS.
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FIGURE 5-30

AIDAPS MECHANICAL DIAGNOSTIC LO"YF
IN TABLE 5-1"

Is B2P>40PS? Is 3P) PS8T
NO NO No

YES YES

sEOT) 25 0°F? isT)220 F ?

CI

NO NO

YES YES

" 82T>j220°F °? s B3220 F

NO NOYE
13=HP --

NO MESGEM

mmmnY ES Y ES• n um l n mu m rmm m n mm m uml a~m n



FIGURE 5-31 BSE 600O

AIDAPS MECHANICAL DIANOSTIC LOGIC voisme 11

"PSY-MML.S GLEFt4ED

I- B2^T<22c&-F~ 92CHIPS

.10YES YESI

IYE NO1O.5 NO -b25

? ~ ?



FIGURE 5-32 SR60

AIDAPS "5YM30" DEFINED

IN TAB'LE 5--l

II

B3P>3" PSH~ I -B3AT>1> 000

IESCEý7



iSIER 6060

FIGLRE 5-33 Vob.e JJ

AIDAPS MlECHAH2AL DIAGNOSMTI LOGIC
'SYMBOLS DEFINED ,

ti ~~~IN TABLE-.5---1" .•

, E3AT>208 -H

I~ - " EI'

Is YES

NOq MESSAGE M12

YES

FF&OT> 1:oF1

PSI ?0

NO MESSAGE-M-

,j 3
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4 AIDAPS MC(CHMICAL DIAGNOSTIC LOGIC

IN T-SL.E 5-12,

"YES_

7t I

IN9 AIR >1( YES )-CI YE

aSO I MESSAGES11 1

2,&IT>13O G9OCHI

0 F? MESAE1I
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S-F",GtRE 5-35

AIDAPS MECHANICAL DIAGNOSTIC LOGIC "'SYMOLS DEFINED
IN TABLE 5-1"

S-ILT YES5I E

No No

Is YESE

NO ~I MESSAGE M231

PPs

11~~~~MESG M241--SAG 2--'

NO 
M25
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BSER 6090
yohme It

NUSY16301-S DERNlED

IN TABLE 5-1'

41
noIS DCEB MESSA• E -291

'•26VYE

NO

IG 5-36 YES

2Y&ESE

NOi

IS ACB YE
FIU> 5-6A1PSMCAI2LDANOTCLGV .

S•• •• _ •... NO l l ISm ACElB [MES E M31 lllilll
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* "SYMBOLS DEF ED

IS TOT -A YES MSOCESISAG E34

H-0a

Is TOTP YES Is TOT YES5OC E S O E

MESSAGEEJM47

NO N ESG D

LIN

FIGURE 5-37 AIDAPS MECHANICAL DIAGNOSTIC LOGIC
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FIGURE 5-38

4 AIDAPS MECHANICAL DIAGNOSTIC LOGIC "SYMBOLS DEFINED

IN TABLE 5-v"

N>3 YES GHTAL NO UO LR YES

UDGOTALAR

OFFOF ?OF

SNO -rE S ,NO

MESSAGE M42 M 1

IYS

Yis MESSAGE M4746MS

SN°NO

END OF MECHANICAL LOGIC.

FMESSAGE M4
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FIGURE 5-39 AIDAPS Maintenance Action Messaaes

Mechanical Diagnostic Actions

M1 Adjust Oil Pump Pressure

M2 Inspect Compressor Rear Bearing Seal

M3 Inspect Lubrication System

A Inspect Bearing 2 Oil Strainer

M5 Perform Oil Contamination Inspection

M6 Perform N1 Topping Check

M7 Perform Internal (Hot End) Inspection

M8 Replace EGT Harness

M9 Replace Combustor/Turbine Assembly

M10 Inspect Power Turbine Rotor Assembly

M11 Inspect Bearing 3 and 4 Oil Strainai-

M12 Replace Faulty Fuel Pump

MJ3 Replace Fuel Control Servo Filter

M14 Clean Engine Oil Filter

M15 Perform Overtorque Inspection

M16 Perform Overspeed Inspection

M17 Clean Inlet Air Filter

M18 Replace 42 Degree Gearbox

M19 Inspect 42 Degree Gearbox

M20 Replace 90 Degree Gearbox

M21 Inspect 90 Degree Gearbox

M22 Replace Worn Hydraulic Pump

M23 Clean Hydraulic Oil Filter

M24 Hydraulic Supply Pressure Is Low. Improper Operation of Pressure Relief VWave,

Shutoff Valve or Broken Line.

119
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FIGURE 5-39 (CONTINUED)

M25 Hydraulic Supply Pressire Is High. Pressure Relief Valve Did Not Open

or Pressure Control Is Inoperative.

M26 Inspect Right Boost Fuel Pump and Pressure Switch.

M27 Inspect Left Boost Fuel Pump and Pressure Switch.

1M28 Replace Fuel Pump Pressure Switch.

M29 Malfunction of 28 VDC Essential Bus.

M30 Meltimction of 26 VAC Instrument Bus.

M31 Malfunction of 115 VAC Essential Bus.

1M32 Replace or Recharge Starting Battery.

1M33 Clean Transmission Internal Oil Filter.

M34 Clean Transmission External Oil Filter.

M35 Replace Transmission Oil Temperature Switch.

M36 Replace Transmission Oil Cooler Thermal Valve or Adjust Setting to Incretse Oil

Flow.

M37 Clear Obstructions in Oil Cooler.

M38 Check Oil Cooler Fan Operation.

M39 Replace Transmission Oil Pressure Switch.

M40 Transmission Pressure Is Low. Inspect Pressure, Relief Valve, Trsnsmission

Pump, or for Broken Line.

M41 Transmission Pressure Is High. Pressure Relief Valve Did Not Open.

m42 Rotor Light Alarm Did Not Function During Overspeed.

A43 Rotor Audio Alarm Is On Improperly During Overspeed.

M4h Rotor Light Alarm Did Not Function During Underspeed.

M45 Rotor Audio Alarm Did Not Function During Underspeed,

A46 Rotor Light Alarm Is On qithout Cause.

m47 Rotor Audio Alarm Is On Without Cause.
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S COHV~rT DATA TO UW Ul6 INThI

I T TT 02 "1~ Tt

ftcTIn REPE Tr "YMBOL DEFINITION PER

Hic SH~c ARAGRAPH 5.3.4*.1"s

AWA

EVALUJATE BASELINE PARtAMETEd
TT@ fl (P3 SHPBLuf4 (PS3C) CHECK STATUS OF SV4SOMS

wi jL 23(PPS3CC)TT1 9 :IS (PBSc) MESSAGE GPI 2 IF ALLA'$ >1 LI
MSAGE OP13 IF ATT3 >!' LI

MES-SAGOE %P14 IF ANI >!± LI
MESSAGE OFlI IF 4h > )L.1

EVALAEEXLCTVRAIN MESSAGE Opts lot 4HP >t LI

&TT3 000 (TT~-T-nLT 1 .@ MESSBAG99PI7 IF ATII >1±LI

ATTO 3100 (TT9C-TT.L)trT.L

DELTAS N
REASONABLE

YESr

CALCULATE IMPLICIT PARAMETER VARIATioNS

4ANoC 2$ANI* C27AT3 +CZSIWF+CZASHP+C 3OAT,

1111.011 Y AS PANONLY I

MESSAGE Opt0 AMAP S AGAS PAT ANSALYOt MSISAFLOW DIAGA
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In 100 "T

WINDO I~;

U
X

0 20 40 60

0..

! oo TOTA FLGTDT

311 EFETV DATAO FO LIH

A IN T WINDOW 2
R 54 F WINDOW 3S•; 0 WINDOW 4

I• I ' I 1 I " I I 1/ | i I I 5 I

0 20 40 60

TIME FiROM START OF FLIGHT - MINUTES

T : TOTAL FLIGHT DATA

Tr STEADY STATE DATA

TIT . EFFECTIVE DATA FOR FLIGHT

* : DATA IN THIS ZONE WAS BELOW DESIRED POWER WINDOWS

FIGURE 5-41 FLIGHT DATA COLLECTION & COMPRESSION
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FIGURE 5-43

AIDAPS TREND ANALYSIS LOGIC FLOW

6q

I• IS THERE DATA N

•. ~TO B3E ADDED

YES ~DEFINE TIME SCALE

DEFINE AMPLITIUDE SCALES
SPAN DEFINE TREND LINES

-- -D0 TREND PLOTS

INPUT NEW DATA

i, DEFINE &( PRINT TOTAL

DEFINE EFFECTIVE
TIMES & VALUES

IS TIME SPREAD

NO >TIME SPAN

SSHIFT OLD DATA

TO NEXT LEVEL

THIS
YES SPAN 3 •

SINCREASE SPAN BY I

If A



A. Definitiom of dat to be UI~i ize rn d Li Ieis az fc112is

i) o wreda ttines j, T2 , T 3, .,. Ti;

2) avezW pe,,eter v • f, e • =ii•m of inteest is - r Y3  ...

3) n= of data. fres inued in each- averag•e pm tter nz. is

3. Form of desired Tre Line equatic is:

Y averag = &0 ,-a2.

where constants ae and a1 mLs-t be ev•2aMted f an Vaiýlae dtIa.

C. Definition cf intermediate equations:

2) Yy = Y2 +3 +--- T

3) T = T. + T2 +T3 + ... Ti

4,I) YjnT = Y T,+Y 2 T2 +Y 3 T3 +... Y1Ti

5) r T2  = T1
2 + T22 +T 3 

2 + . T.. 2

D. Normal equations for defining the coefficients ao and al by least Squares technique are

1) •Y = a 0 -N + aiJT; and

2) YT = ao.ýT + al*T 2

E. Resultant coefficients obtain by solving equations in D above are:

.) ao = lY Z"T 2 -ZT" T £YT ; and

2) a, = N - ZYT - F - Y_Y

F. The average Trend Line is thus definzd as:

1) Y average = ao + a, T

and the effective life indicated by the parameter may be obtained by equating

the Trend Line to the malfunction limit.

2) Y average = ao + a, T = Limit

or the time at which the limit is reached is;

3) T = (Limit - ao)/a,
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FIGURE 6-20 TREND OF AC INSTRUMENT BUS VOLTAGE
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FIGURE 6-32 TREND OF W0GEARB3OX TEMPERTURE DIFFERENTIAL

I i
100 ----

I I
I I
: I

90

..- i.- . - - .. - - . - I

S70

60 - - - .

L I

50

C,

E 40

~30

20

10 0- -

3 0 1. 20 -:300

AIRCRAFT HOURS

161•



PHamilton.,, U HSER 6080
StanlardVolume II

J -J

& 0. z

Iz w

Ix ir
ww

V))
zI



HSER 6080

Hamilton., Volume 11
Standard A®

oei i- f i~

FIUR 6-4AR20TAEPCODN SSE



Hamilton U HSER 6080
Standard Volmc H.

Ti•PE No TRANSDUCER INPUTS

JUNCTIONE CONTROL
UNIT POWER

BUFFERED

TRANSDUCER SIGNALS

TAPE REOR
PREAMP ,qCONTROL RCR

CASE POWER ELECTIRONICS

POWER

TRANSDUCER SIGNALS

START ST START
STOP -- m OTROL POWER STOP TAPE

U._CNITRO e, CORCA TRANSPORT

FUNCTION JUNCIO USE

DISPLAY

JSJ

POWER & m
CONTROL -" START-STOP-----If- TIME

JUNCTION -o*-4 STOP PULSE ,GENERATOR

-093 START PULSE-

S2TIME SIGNAL-

-IP -TIME DISPLAY INFO--_

FIGURE 6-35 TAPE RECORD SYSTEM CONTROL
BLOCK DIAGRAM- MODEL AR- 200 164



t1SER 6080

Hamilton ** U Volume s1

Standard

1~1

pI

I'

FIGURE 6-36 TAPE cONTROL UNIT

5

A3



Hamilon UHSER 53080

Standard AoVolume 11

10

I I7,

FIGURE &- 37 TAPE JUNCTION UNIT



HSER 6080

VOLUME il
Hamilton_.,...,

standard

<0j

,. I .

AJA

FIGURE 6 -38 TAPE PREAMP CASE



Hamilton Volu~ni If

Standard p

sill



HSER 6080

Volume H

N

-J

I-- f°
w....

, i~ , 0l •

OL iL_ '--.

2'

Ein

I(;9



HSER 6080
Volume H1

BEARING ELEMENTS

-~ ELEMENT MOTION

BEARNG UTERRACWAYPIT OR SPALL ON BEARING OUTER RACEZERING OUTER RACEWAY

RELATIVE TIME BETWEEN BEARING

ELEMENT IMPACTS ARBITRARY SHAPE

AND AMPLITUDE OF
WAVEFORM SENSED BY

RELATIVE VIBRATION TRANSDUCER
EACH TIME A PULLING

AMPLITUDE ELEMENT HAS THE
o ... .SPALLED AREA ONBEARING OUTER RACE.

TIME

FR- BEARING

RELATIVE ROTATION (RPS)

,MPLITUDE

FR

TIME

WAVEFORM INDICATES

MODULATION OF

RELATIVE AMPLITUDE AND PHASE

AMPLITUDE IL
FO4- F'R

TIME

FIGURE 6-41 WAVEFORMS, BEARING PIT FREQUENCIES



ESER 6080
Volume ]a

Oj EC- cu t- * %V -4 *- -ý4 %D It~- Ul.0W

(~?U% G -. 40 r.- 4 r 4' .o 04 ._4E~0~ wIuMM: ý
" M w M n c nM "U ne WU M W w ee cM iM

so

LM %0 WCUCUUUUC(1UCCCC .2u JCUC-iWCU 1U4

[- 1: M~.CDsL M ut- cu-- c -c -c -- 1w e 4e %r cu %D4. c 0 .cU IJ%O 0%4.1
CU cu in rn t --rV O% o" -- 4 cuc mc nnnnnn* ~ ~ !S 0- CUUJCCCUIO cu44~. tv cu cuc0

94 -t-.41 4c uc c uC3c uc uc

LI I-
x ,T

0 ~ ~ + .' U C U VDSC 0O ,. 0-g8 R- _

.: r4~o coU-
54 -. 4.S.4 CPU,4M .4.4.4J.4. 4 I 0ct1 D C .4 c4 AsN Men4.en4:.4

141 4- .41 C>c uc c ucic uc k uCj I fr- l uc uc uc uc uc

-~ ~ Os.0,

LIi (0 ('5 -% 'I0 () g N\. 0i It g. a* g

C\P ~ ~~ CD-a 0 (J''-51 U\CJ U \\ \ D\ 0\ t -t -

r4 r4

.00

-~ 4'sI'0~- ~ 0 ~ t~L"0
.4.44,-4*4,.4.44 ~sc~s~j~scuc'cit

&D

44 W
.44 .4 .. H44...444.e

x :." r-rnt l \ -cl -C)L- D 1 1 41



I0t
HSER 6080
Volume 11

~ ~ ~ ~ ~ ~ ~ ~~C ýO CDP~ ~ 3 ~t . O 0 4 E .-3~~~~R ~ A- -0& O9 n - 0 c - 14vCA r-
V

t:-. C', tCd-U'CU .-4 t-. U.' %O% S--c CIS Z-. 0.
ca ~~~~ '.0 03103, co., VUV - ge

0 *u
av- hc 7A C - r-a9 U- D % ' ~ 0C

C&S U% 0 U OICS -aO MDCt-C 4180 4 %0 I U *V& 90V O.:* 9 VOac O Dm
'1 r-1 -3el M V - r % D t-t -O I ` 1C 1C T - %&" D % '

.g' 14~ 0. . 40 4 .4- ý - ý . 4I M r'.u'-.ý . 4-1ý 4 1 4-1- 4ý

C, a 104JC con
:! W a I r ý- ,? ,1 "41 11

V) 4

I. ) c

40 0 8 0 00 -30 ~-
.'tl ~ ~ (x ON' N III 656 Sr \61 r- .CC) M ~ 66 66 668p66,

N t-- 06 C ) "

4..TJ '4) j Lr DCj \C 3N ý V 0 0 M t - --T 14O .. 4c \ 46 \ t

Lq 1.7'rn

( 4)

4) 14

fr



rHSER 6080
Volume RI

K~ -,

e- af 94 C,~4 n .,* *

*l - --- -

I- I

1-- 0. 01c.(C

CO.-O C ct4&.m OD CO. CO c4. to -... .s COC? .4.'Mi16*1
'I- M 6 A~Ca, M." I~ t... A ~ .s~ M0. ýMMM3O'. MMMM... MMMM40

-. * L, 4.7,V0IL )720. 0 ~ 70' .. -(-.0'00'W00' l ~ 0.01.0CIO1

~~~~~~~~~~~~~~0 At4 M*0 0~0 . 6Mj94ma44c4~ .''4r a'I( 1. -co. 3 I - C-9 4 W 000 4 4

'4. ~- T-..C -97, 143. .2s'a, lq I .:: t;.a~o. t.C 01..2 I-90 P, P..

vv * O.".. A A - 034 Cu?. 4(

3.4 ~ ~ ~ ~ ~ -,.I .... .4.. I-% "sC Mu: Cul v4C a, CuNuC4J LCu- 00 6- . .. 4. uuuu

cv W A W 1. M t 4- (v I C uVC n; .L4? .-4 Cu M. .2'. .: 01 ..c (4 u. cu r0 0,a-,

~4-444.. R- ,. -I~ cr 01 .* C4.2A~ c.0 -M(u0.~ ~ ~ ~ ~ ~ ~~~~~~~1 1:2 ILI~uuu~(C CuVuu'Juuuu C-Wuuu~~~~~ Cuu04J10uuu,

- -;91 64-4 Cu.v2 u

14 N I,- M FA

I.I I

.4~~~ ,..( L)v~.ur C L) I a(44T ( -r Cu \O, Nl C -4 Cu CuC.'4,, acy cy421' *0 4.(4(

z,.7 a%44:Ich
-.. .. . . 444-44

4
4...4 T Va P .. 4.44

J., cI.a DC)r y00 )IOC\ Ne-'

1173



HSER 6080
Volume H

L:_ o -weroll level -.

80 I_ --- -- -3 --- _ --

- - Narrow bondo n d H

60 CO :

IT

700

1000 1500

Frequency (Hz)

FIGURE 6-44



HSER 6080
Volume Il

7: 0•ý z-,r _U 1- ... . .. f -z - -
Z 

I

UJl

03

L1

c' bJ~ W C)I

FIUR 6-4 CHI-SQUAR DITIBTO CHAR

175

I -t

FIGUE6-4-H-SQAEDITIUIO-HR
175



~. I

S, 0 DB

-l NOMINAL

BANDWIDTH

---20

/.,• ,_ -40.

-60-50 -40 -30 -20 -0 0 0 2fl 30 40 50 60

FIGURE 6-46 NORMALIZED SHAPE OF SPECTRAL ANALYSIS FILTER

(DIGITALLY SYNTHESIZED)

176



-- 008 _--_N __,N ___0 DeI I °I I $=NOMINAL
__ BANDWIDTH

......- I - - - -20HERTZ

I J I

S. ... .. __ -4 0 1 "
_ 1 MSSIGNAL

-603-50 -40 -3J9 -20 -0 0 ig 20 303 40 IS 60

880 900 S-0 940 960 980 1000 1020 1040 1060 1080 1100 1120
FREQUENCY HERTZ --..-

APPROXIMATELY 100 MV RMS OF THE 1 V RMS SIGNAL AT 1000 HZ (-20DB)
WILL BE OBSERVED AT 960 HZ DUE TO THE ATTENUATION RATE OF THE FILTER

0 DB

I R= NOMINAL
BANDWIDTH

__-10 - 2HRZFREQUE.CY HERTZ-- -

FIGRE---4

1 20

1 V RMVS SIGNAL

-- ,• -o• - 3) " • - is p p -

I"f988 990 992 994 996 998 1000 1002 1004 1006 1008 1010 1.012
I FREQUENCY HE RT Z---m.---I-

EFFECTIVE ATTENIUATION OF THF 2 HZ F!LTER !S APPFROXiNIATELY -- 60 DB3
AT 960 HZ

FIGURE 6-47



I I I I I I T 1 :11 f-;! 11 11

SHAFT UNBALANCE' #Ell I

900 AND 420 Gk
3 

TITI

U 
STfl I HARMONIC

900 GEARMESH 2W of

0NCHlZS/9EC.)/HZ Ll 1 4 SIDEBANDS 111: AND
T

1c
cý

1073

7
Wilill; is

1 MI c'' D
5 -7

4 T+FF-M-0- -41 +1+ -ii-H- i- f JA+H-
-4

3 
is

H2G

10 r

2 
c- M,

43611 1 3 : ; ;4

IT 4-114 c I 14D

s -9 43

11 - i c c A-9

C 7 1 191 if

A-5

'7

NG 

C+7
45 A_

i s i s
I. V I s : 1 1111 . Ill I , : : .

TIT C+
4

4- -411
4 Aj.

3 
W-11- f

4-1: 4' 44
2 i I t f i tio I It

;i4
1075 

t Ali

7 
1111 A f I I all'. -1 1 is

URI 11

It If - -I i IT

3 44 11 i IT
' : j i s .. ....

J _' :: ;* . .. .. ..
Hi ; ; I ll " ' ; j .. 4 1 : . .... .... .... .f i s It

1-4 114 -4-
i t -71, .... .... .

If;

500' -HT 1.00-01 "00 178
7 if ill Fr 1 11 1

fill

TTI T--'T--f ,H. 1- -17F -fl I + 7111 rT-rT TT

..... ----- -



4ND SIDEBANDS 4: i

+ s- L;

HARMONIC 900 GBX
SIDE BANDS

I~~~ Jft -1-.j IT
10+L + A 6 ~F±

FREQU3RD HZI
~**I AND- SI

A+ I...T A+
A+ TA6 1



' I' iI . •

z- , : . : .

t ! I I! "

420 GEARBOX -. -

TEST CELL ___ '..
PARAMETER NO.59 INPUT AND OUTPUT QUILL BEARING"

REEL NO. 04270 RUN NO.400 TEST DATE 11-12-70
:ANALYSIS BANDWIDTH 40HZ. -2X10

"DEFECTiVE OUTPUT BALL BEARINGS 42 GEARBOX

DEFECTIVE GEARS 90'" GEARBOX I.
1--f 4 7 ' -77 14: 

['' . . . . N S/ SEC, (RMiS)--3] 

"- 

TT--- 7TTT7.-1,1T--•T 
-I-T-r'T'TT'-'j"l. 

.

,a .. ! . .. . ..- . . . , _ _ _

*-4•- ,_ _4• ---- + -- ' 4--+... ... • -•-

u:: ! H :± + :-7_ -- j : ±

.MONIC 90 0GBXL

DE BANDS, I

4--f j-4-~-a- --. -S ... .. . +
- '' " "I" i1T I l T -7 "-1 t - T -, "1 ,L T

I--

.T _T -T7..-r -7F ,~ i~ 2.Z4

- .

111: 1, : - -
--. . .....-. ... 

2

.
II+ . -. I

- ' 6. 32 X 10- 3
40 5 - 1-500

I . 6.'32 X1! 0 3

•! I "" T"

4+-, - -.+ . 4000 4 ,--1 . ., 4500 -4500 + '

..... .......... ........ ..... FIGURE 6 48 . .

: "" ... I... ;" ;I ... +l "l~ "+4 '"i'.C



-~~~ IJ4 Ffr 1-1 -*= ii:.
s- 900 AND 40 GBX I -.

4 SHAFT UNBALANCE ALJ1 - ff'[I-I- tit -fTE

(INCHES/SEC) /HZ 1ST HAMOI.9.
4 1. 1 3RD 1

___ GEAR

so-

411-

2 4. .. ... .~ .r f .. ..t
H I C

H 2 c 7:::. -.-1 0
G G.

IT Vt-7p
4; .fT~if ~ ~ I~ Hi f :IV T-A filHI9I
10- I-9

I f n 1 4



iARMONIC 420
RMESH & SIDEBANDS--

AR'MON C 900
MESH ANDSiDEBANDSJ

10-4

3RD0 HAM2500 GARE

E~ 44



II

EARI

~~- INNPUT/ AN OUPTms) ERNS .

4 t t 4 1

I I .1I A-

GB 4- 1

iAA Ifh I~
:L N. 0270 RUN O. 00 EST ATE11-2-71~ *111j111 m~~1  II

ANALYSISGUR BADIT 49H - 1f
E{~~~~~~~4{ ~ ~ ~ ~ ~ 4 ½-1mmmmi' tll~TtF '+z3

-- :EFCYVE UTUTBAL BARNG420Ftt GEARBOX ~ t
~~FTJ~~ -44OOtt

~TTl~ r 1 TT- 1~I -t~t ttiTh ~h~Y0w
-DFCIV GEARS 90 GER



H * tI It
(INCHES/SEC) 2 /HZ

2 
1:. 

. . . *~

10

H 2 1 : r I2 Ic Cv -1 141 1~ 2 2 T T* 1V I

710

1* I-

D~~ . ..-.. ,



- T-Ijt T_

f~ ffl !T-3

'4'~ - NDHR

JT 7~F1T 4pTT?

U I

3RD HARMONI 30 000ME

li,1



TI#$T M-174_ýJ~VO VI-9E1 7:4fAT

04270 RUN' NO- 400 TESTT DAE1-1-0A

DEETIESOTPT BALELARNG 420 GEAR~BOX 5.0X1-2

-. DEFECTIVE GEARS 900 GEARBOX

_11_ _1 titVf: '4_1 i IVT
7th TT7 -4-

0~S C



*i t t i I~ I i I

7~ 
+-

1 7 I I I ~ T GS

FF

I11 Ti 7J
5 Olt f" T11 T



II
(10C2) 0- 172

GL t

Iýr U I I-- t 1

1 4i ~r ~J i
- ~ :



.. ~~ -4I (1Cr 0

I Rr~ 4L;- ;fIF,

ED-4

4-1- 4

Ti 0ft 0 0irF.4 ~1

159 -'*10



t

HA

I -

71-1 

fI I f I F.,-Ef- -1-1 1 T .1 I-f--fA-4-=' J-- 3-1ý ----T
V-1 -1 A -L C I
I V, N I t3V -f -1 1- f-1-- :4

+4

A- -7

It I-- %

-1 J.-
. .........

5 1
It

-Aý U I

"Fit 11 
T-

afl

t
00120 130

A I A I I I



A MLHIA
-1-:V -T 1- 4
A-

+: r- T
i i t

t 
+

t

A z
ýTl I I I-

E -41 1 1 T + 0!o

C+7

As -A . . . . . . . . . . .

fý t
4-8

E-3
L

r T Z- i

c

A-3 . . . . . .

-T ---F
A- I i a I I I I I I I f .11 -TI 4-

f

I fit I

Fj

TEE

PAR4 If L
A?4Ai
DER

. . . . . . . . . . .

150o IE,)- 0 1700

A 4 4-1-1 f4I
i 4- 1 - tI I : i4 -4 1 4 i



14
v tt~±

lil

EARB7OX-j35X10-
;TCELLFF

'MEERN.5 IPT ADOTPUT QULtEAIG

I.F-GUR V4at
Jr Ililiit4i~ifli~fyfl~tTI~i .z~.~i+



%.0 i0

IN z
Z I.Z )x XII

(I1) < ~
Z jU 3- <

< (L >

0 <i

< mIt -j X L

11 u14 0.
p. wwIii

:0  0 w IN0<z <U Un)
coL z in ci

w UU

a: M 0

zj I- LC
N 0U <ww

o

U) III

ZZZZZEn Z (n

< <
> w a..

f-N-
a-xI

(t J 1- _



MCC4 6000

-4 .1-AIE W

EAR.5X -O

II I if If I

_- +_ -!zi.' FIG RE -5

ThIA~tFI TrfTnm Fli111TrTI1ThT



HSER 6080
Volume 11

..

0- S

P) 0c CbC S. Da i

GOT Mancdy .

z z

UU U

x~~ m. psOuC

or 00

0 z w

I.. a 4,
cr, rz IA C,101 0

r" 0 0

in

-3 _j-J A i
Z. z

Z00

4- -t -

cc I.- 0I- I It

06 S. w

0 .fz0t - 0

Ix

4j j

wC. ft

-w 010w

1 011x 01)

LLi.
Q6 06



- • '------r-"-• .. ._o •.... •.;..-.. SE- 6080

....... Volume H

-

- -
---

. .,........ -.. :

"�I . I

t . I .
_....1 

'..p. '. :"-

" " I I ..- , -

-• " -' I- -i 7 - .. -. _ _

: •. .-- " -. . -. , :

t .. ....-... .. 4 --- 1,.. - ... iI 9....j i ~

co. . .- ! .. . .- : - - -. _1.._= •.. I H. -.
_ _ _ 

• 
:_

, .
1 ,-.cf

___ 
K.T..

______. 

. ..
_ 

..... ... __ _ _ _ _ _ _ _



HSEJR 6080
Volume 11

zuz

0* U

So..

I- 4~f 4 ar

wwe
I- I-S

z ~ ~ ~ x &n le 1. -* woP * 0&S Z4

us, -Z
I- - w52 a .it z'

j IU 1.4 3
Aso 41 *

02 NEWol z0

0 as61 z C,

h. h.ý r-

'Ic 94 o. evo t
x w w

fin

l9- c5 hz

is Am. 4mW 0



'" 4 ::i.. ... ,*., . - SER 6080
;;::U L ~ ~ 2j:::>~::2:volume H

*''1 ~ ~ ~ ~ z *i j. i -£ 1

-A vvC3

- I3.1...
. . .*1.*

I.l



HSER 6080

o !2 Voltune 1

U< I

igi

0
z

-J d

a5 >I z

IKI

WF

()0.

0 z z

ozw



HSER 6080
Volume II

4-1 -4 E- cD H

ca

06 cnU\\

rz~ 4-1

In.

-r, r .:t -ri CO I

1::L4

U)

H \



~HSER 6080
I Volume H

I~ C4~I

st1 
-

U "
7. n

U II r

t i4~

*~. 4 _ i

V1 X
I ~PI

~~T t

10

___i__1__21 I



HSER 6080II iVolume II

u 'k

-I --

10 a b.1

11

9u; 

-

j: E

Im

h [t leq e

-........-..v..i -- I

• ,•~ 7- "'I L

fr*

"~ I

LI i '1

L. I ! ___ JIdI l __ ! II _ !



HSER 6080
-- - - -VolumeHI

-2 v -2 NO. t 90.;

N rni

A.A

I'6

I01 1

Fq N

o 0 0 0



HSER 8080
Volume UI

'TTIii.. 027 I I TT

11111111 dll

K~rf a!

8- cg Al lo.. 0 1. .*>* *ii
*0** ** ~ **.ew***.*.*.* .. T~..I~4 ~1<i I

~~ow
*. aq3W E 4 6

PA* ~ T'wr
it il I 1tII:

I dip
09, SIIIII .

IL . AE..i...*. 'a"* a" t

to 0

44* ~~ 4 uInI o 01 .P
is j 

aleNN4 L dlrlld

J' -L 44404

- 1 IO ,0-uil0 M 4~II. .I-p M 4.
I11m P

In' I I OI TII

0 g cr viI x UUA I U'~c9
11 -. O; Mt o f

ul a, 0.0 ft o

*J <

kq I X.

*4 , p-L

203



i -

* -- . . a ~ a----------------------b- n .e . ......a . . n. ...

=1. Z
- . oo , o oa ooo o o Co• 0 oe~ a n onm ~ . Cn O e n a a ene o • •S Go a a n a n.n

* = •°°°J°0 °°oOo•Uo •~ 00 U0 e oeDo f0 odlefbf o oo fna• ofo ooo -

..... .. . . .

C "O -.... a.. .... 0...

~ C CeO ............ f.O e.. e.4ce .e . nfl f e 5 S O f ~ e~

-- - -- - - ........-.-........ n. a.... 000

. ; .. .
..., .. . . .

n . .. . . .. . . . . . . .

-eo.•° •e.h.., -h * -. eo .e-.a ... n ,

",• ""22, ".. .. ..... . ... . . . . . .... . . .e..........-- - -.... .... . . . . . . . . . . . . .-

II

FI-'URE G-61AGROUND TEST BASELINE E

204



TSER 6038
"Volzme u

-•-T ................ .... . . .. ........... ... ...........

- -- - - - - - - - - - - - - - - - - - - - - - - -

-e o ns.~~~~-r e f f e n e n...f * 0 a a

. . fi cra e.- w r.�. -ee-.. ...- . ... . .. . -.

S... ... p: .. .• . .. 4._. . . ,- •... .. :.. ...... ...-. • . . ......... •.g* ..... t
, • n 5 0 nT. -.. fl _ L I eel " n] a-' " eeee: * x

A. + • . - .+ , *. -a *.-

-u or T -9r

- , I -; "I °p -I, '+ +

• + ", i ... - a n*'s- -O+, . .. .. ... ........ s. , , . a a.... .. . .. . . . , - -a

• ; .l " a I l I ,

p..n.......

A-- - - - - - -- - - -- - - ; .. .

E I F ANALYSIS
205 44 -"

* * A -+ - S '•

Se .. . . •- "" . . .d.. .I A;'•. . .. "'

E AA500H. HIG FEQENC AALSI
- 05 A" CP". A.



. . .. .. . .. . .. .. . ..... .........

S S ~ ~ - - - . ........

.. .. . . . . ... . . . . . .......... ...... .

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

* -- - - p ... . ........

-. -. a It. 5Z.5

FIUR 6 62 GR UN TES M



. .i . ...... eC...- ........... ta5 C..-. Ce..-- ai

-------------.......----n-Ce-----------------

--- -.. *.. ------------------- ----------- --

-.-- ------------- . .. . . -" ----- _- - --

* - Cc~...CC C C C C C - - - - - - - - -.. - - - - --....... . . .

--- -- ----- ----------- - ---- - - -- -- - -

TEST MEA.. .DEVIATION



=S 1 U T-. SAS .a .... .... -. : ... :TT

.a~e Co . a . 0.f 05 oSc Ma -. 7 ama T. v- a P~. .a Sl e o ON* .. a o .7c7

.05 0.0. - 11 - ----- ----- - - - --

9*, ýr -t I -IT rs aC CKv^, a 0 S STSC S 0o

A Is ' r v

FIUR c-63a RUc. T



Volr ---e H

--- --- ---- --- ---- --- --- ---- --- ---- --- ---

------ -~~ - . . C~~lC . .s a aln - - ------ C

-c -a -ca -. e .-c - a-. - --C -e --o w -C -- ---- n - - -- -oo -~ e-

fla cca .y.e c Cawec esC resass. See. csc..so o.O lipCf wm o am vaC -a meco - - o

-eae log-~ e.0 COeec e .flnas-ec.en-a C c - o o e s A

asons e~c WC55CCC ~ ceaeaos s-c s,-w e.,w -as - ovmc ea-fospa-C.c5 5-SCVooos

e c c c A -A ;*C0 - .s- - C C C C . C C C . .xC ~ - . - ~ O C *- ~ f~
aceccecneeoeee42 ,T.afe ec o !;.,rcec c ee 0 eoc ;nfl :7 1.00c csc caC

CCC~z -C C-aPCPA CC &- ~
o~a - em- s or e-C ~ -- n e C . W S C 0 C500 Ca0e"InC C Oa

*.- CC- SCs -eensne.C ssa s e osn ccc c. f.Ca -~.2toa* a.a-9ss

ND - ES ST-eee.ANDAR DseEaVIAaTIONo ce eacn 0C eCwoneee0eee



ZESO6p-

40

ma, wem

ea~~~ ~ ~ wi4 t CC-o~p

an -i Im

ET I- ý -"M "W! em C ,
aa R&P oz - :E -CmemmecJ 42 0, £

a. 0,P 4De m- - m oU
cz - C

£3 C2, p ol -. 0 a
wo W6 -o a* ow PCdm

-am 21-- emC e
~~~3 P4. , 30

V0 g, a0 -n 0=0 0, ..
0, ~ ~ 3 c 0 e

va t a~~~~ me It0,~

amm

a~~~~ w4 a7

a- !0,;7L
2a . m . u m - ~ ~

C =-
= ~ I c. - 0 0 . m~

.4 - o..a ~0 em m em em e -o
= 7. Eaa Ca ,a .a a 0,a P4

A t- z -- -- - x uC --

'~s Q ~e m - -U

C - a a a -
a- z em- - o e C 0A$ 3-3-



VE5=9 Tr8

Vogr 3
c

%9416

00

zS.

sa .so- a
,= ow q

0

61 Z

- Z'. Z
02 00 -rs

oa CD, 0

J2 -
4 42 r%

174

'C; 2 d C

-0 A =x - -'c .

- I's r o¶.% J. z

£3 %A .a w
C.. 1* 7.f h

CL PS Cr .tc o
up z 9- X za

2'- CLZ

-C 4c .4 1-
C3 CD -A 4 '06



___________~olm 11i"~ ______

~[F:I~i ~[~Iw:1::I ]~ 7j~]i I;J<! 1t ;

LXF t24 44 ;_T

I- -Q- ____ ___

74~- 5! LL

____ I ~ oi7



z I i4TI:-4

3 ____ PEAKS ASSC.CIATE WITH POWER LINE FREQUENCIESLý

7 t

-lit 4 L j -31
Z 4_ _ __ _ __ _ _ __ _ __ _ __ _ _ __ __A_ _

:sit 1 :j_

t -- T

- -- - - - - - - - --

~ (INCHES,-SEC. Y HZ- =a--=-*S4

:4.Th 1h 4n ~

_14

-LA I t-T i111

41 n -;7 *j hi T: 41- ; -T -I ~ 1 - 4
9 4

21 -- 349-



_Z
1ý ir

-kXj-

z z Zýý.

IRE q/ 6 7 Is

t

41ri fl t

1 _ýLj 14 f 1 f. A-T
T" jJ_i T .1 A.

_Uý .7
tf- -1 A -rp-A IýFi

It -Z 4 1 Tz- -4-1 r T -

t-4-7 jT11- I jjf 4-- 1; o

T v

-1 'Et
:E-j

t 144 it-f -_T; T
tT-

-V X I
1 ýr f L

A

f7ý Al I1 14 .1474

-i-JJ- L 4. ._7 A

7 7 4

V4 A I I A -1 T I
'A V

T_
_T H_t --i

H +, +f f FH- ---+
SHE

20 0 .2500 3500
4. - . -7, -a I , -_ I I ý - . *-- "T -1 1, VT A 11 t !---I

"j. ra U'l F-1 týl_ I -
EQUENCY- HZ
TT T-M T-f-T 1. I'l

I Wit-H-1 I f

Ui-- H-_M2`gM7_T4-4+-:



HSER 6080

I 4A _H_ I t_ý 4441 f 1, 1-1 ýH i t t-11 T 1-1111 
VOLUMG 11

TA 

TM _

1-0; 441A7
U -,Tz' 4 V f V A -

4v I JA
::411 -4,141 --14-11-1 - -.1 U-1

URE 6/677-1- SPRECTRUM ANALYSIS OF ZERO STANDARDIZE RECORD..
14 + H - H tT .t. t _'T7 T 11T XT 'Trfl-T

...... ..... --3 :
ý_IXX 5. ()X 10

JimV 
'1- 7-4: T --r 17.

-4 tj_ý 14

INCHES/S (RMS i1a T I _-V1

77
t t-t- 43 r-144-4- 7 Z7

-3

'Jýt f j ýýj Y ___I: I -I 1-f
7K

1.58XIO

I T

..........

U-- -j
z:: It

-1. X IL -1.7.

17 

_T_

5. x1c-4
It 5 i . I

7 4;

4
A I

T-

117.
40 4 0 5000

T. t L-6 _k -
-

T .1 f TT- i
74 -T

I `-T

215



**~ baCR 608!

L...

IDIT

:W . f .- 
J... ....~

ILLl 1., T

~~ ~g~~zt ++dV-+t~
4-~~~~4 ..-14 - ....

N
3:

I ~ -t

9 U

W ~ v;

1-7 7 *~~

N (IID r N)or, -31 1)16 I



I -e ESER 6080
a ~ g~volume H

1,". 22 a 2 if O"MI C 00 . 2

:1,-. 4_____

D2 00 D0 00 W~ D% cc .4

4U .

-0- 0 v 0-0

114 x( 4, U..,

I3 t 3 01

P.~4 4; M

41V -4,V 4 41

4. .. 444496 0. 4.I.

o ~.-. .4 N14- Mw '4 9-4 F4 4 u,..~ 4__ . . b . b 4~

.0. e.3 UN

44 -

f- t- L) -3U O
L.-4 4.., uý 'n q, c 8I

c S.

'.44

0 0

S. &..?0



0 -C

- -. Z,' o-P.-199-' 0 - igO 01 H - SER 6080

.E.. -- 5 .5.5 - -~ Volume Ht

-0 0 OCd .5' e5 co . 4

4x

0% co e- 0' 0 -t 0 O -1

ac
Cr
U0

a a
a jo

-~~~S 5U __ _ _ _ _ _ o vu 0

:3 C6 ac IV

at'. 0 U5

C.4 (n ON Ml
V,, UN U . 5.

IL ..a 2 CD 0 0C C

"I .4 X S. I. .- l

I- W ~ I

o,. 3 U 9 0 CV.~

06I- , 4-4.. -C 9 9 C-0

OD .. 4C ..a 63.

9. 
.04 6 0 DU . . ' C . 4 . Q

___ ___ ___ __ .35 E44.C U4'.-4CD 40

4 < 45~. ~ 0 3$3 54*0 543 ~ "5~0'

0~ ~ ~ ~~~~A~ Al A3 A A .3U'. c~u'sSSS 15' .'. 5* - .

O N4.t9.44 *4 '9.4 . - 5 .4 - 5. ' t

O.4 0*4ON40g4O*gC 4 ... 14 . 3 N .4 3 .

I U 404 3.2 N.4 N .4.4. .4.4 .4 . 4'J .3 4 54 .

aaaa9a 191aa(9 a aa
LAS. 0.NN~N NN0NN ~ ~ N N N N

4. 44w 4l~5 C3~ .. -4 .4



r3
[ 2 0 NN .L- cw Cv -9 10 .3 ..g - .

96 -V . ~ ~ 3 . 3 .3 Nd N0 -7 Go Nd WN ldN N1 UN: ... q= P N * NI

N..n

CP

tv cae% C n ,o m

NC.

_i NNS £P w ~ w exN so N NNN N

0N.- a 
(0 

o -d -

S.-I S. El

-0. 0. 1.U. 0S-

IL - -d - L) CO -d f U' . .U 4-UCo CO CXA 1ý -iU=

q -3 2 3 1., -7 1 e 4 e34 j. .4 2 cu

... IN c'- - 2

-0 4 -4 0% 4"O'1 D U 3 O w- 4 c-3 ,-.N.N a . 4.N p - u & ,' 9-3 O N

U% C'- %D: U% 0, 9%UuN- c

S. I'l 10e o -. 4IfI 0 s -

-A .

N. S

>. 0 0
S. cU0 . 0 .

00
aCN : V

'C: ua-4-



5.

~~~~1 I=~0'Y c 4

co a .

I, ,a ts
1919- U

-a m
aa

C. 16 c wcuA Ar

CIO

ri a.
-'0 cm.

Acs C' 0 i .,. .

a'S.~~ý S. ~ *~

0- Sa a. c.' a r.6a, -

A - on



P--
V-

-w o% W- - S=

fm is is a
- 0.

cr-sm

ama
CP-C

- -A

mm -4 Ol

- m. CA
4.c. .

a C

-4Qj% 4 4

-o e -v N

on -4 3*

0 s

14 R..4 4

-d 4d a4.f 1 t4 r -da

`44

-4 .4"

.4.4

c-4-4P

.0 v..

*-4 -A.4 * ~
V84 OR~ z4 ~ V0



JI
a.~ft a' G -

a a - meCM

* 04%

UI-cm
cule

GA -- 7

GAi
.~006'

GA eqeq eqeq ~ U o m
- -4 G A~ -

c-- G

cm -GA

96 ow 4G

a-

eq..
.0.0o

car; ow

go -kGA-

6'~C GA A

-w - -

Crm - ii.. cs
In -2,0 . G

ev - d 0.-4cw

e- c- A

cu r-



w 1W (W M - f E R a

cc: f-W
cw -z Jj W J-

lb- - tw j
4 - W i= J :'0 0 00

mm-z

ew M -- aOl
-z - M

cm CW - e

-v-

-in, 4m- -C - - -

-P

-4 .- a -'D

CCU Cd cl

EL
Cd Cd.- Cd .0 Cd-~t- 00

"(- 000 an d0
0 - -

Cdm

01 crso 0; o
- a - a
2-0 cm, -

ow4~i
aPM -in, OEM- d

W -1 -i a- owC i

ig g

0 at on-1
.~, i ~ = - ~ -. i ~ 6- o 0

-~-~ ca a

Cd Ch

cu-

.2 0 a 2tv

ew ~ ou 0
ca -



-ae

'~c -0W

so. A. 0 00 .. W

Sam Cb
0-."

ý9- 0- if
-. C

CPIa

at Ow

-A-06
*1 -~ow

M6~
go - a

_I~u 'W~f- =7- o

o--A
40a0

-z -§i

- o-o

-~ -

, r='. IT rj, - T

0~ - -~ IT2 .3 Ia~a - o

- -0 00m~ - - ~ *.If

.f jý oI - 22 4o

* (6~ .



'ar

-WIT6S

- olwI
mci I

-i C;

-'a6 -owm

am aaw d ' -UF

:Mow_

ow -m -%Co la

-D cw~ - - - &- -

- -!-- oa a

owa'. . a aw waLf'

'a -- - 'a.a

a - - - a

c- 'a - - a-

a; tv~

ow~



ZRM 6000

-Ira

CU- OW

j -3u

21"~

4NO- ma
_C;m

-A00

-i ... i

-~ Ji~i 15

- = - -mu -



HSER 6080

Zo

66 - US.

2-- .. c .2 V.

I,, A,ý W

-A -agsgs
.~ .la ....

g. -- W.
B. T! Q, 1% -- r

aN -~ar - a

--------- -ass ..

0CCC6

227 ~W .



aH ER 60•a

Volume a

Il

I0

0-
o 

4

a.u 

.

V, 
, 

, 
-

, 0 .
S.14; I

0..

d, ,

. 0. 
0

M ,

n. 
S. 

A. 0

C300300 A



H-SER 6080
Volume 1

co~

w

14

ý; i 'M29



* . .HSER 6080

Volume H1

co m In m m A k

4".* r0 cuc

.4'04 cu

(4'4. cu "'A Nu 14cu

cu cy ýd .4en .

I.4N~ ~ ~ C c4 .4N Nt 4f 'n U

(U.4 m 4 *.4 c44 4. ... m4 1 In M w
N. 4 N 0Or,0'

.In.9k . . .4
CD' ID- CO f'0- Nu c \

Ma0 In 4 0 U'. C, .4 U.1;

Ch~*4 .4 cu c.-wt 4r4 NWNu '-4 C D

4.~~v w4.N 4 ~

r-4 In4I .

I O\4I .4 1; DI

v4 "j S3 CO

4. N2-1 -u

In .4, Io '0(

("0 .4 -7 0.
0.4~~r I4~ NnN I

at r23R



HSER 6080
Volumae It

to 4

.4 

C4

0 -- i0

cv in Cu 111

44 cu cu
IV (n

., 0.

UN cou i8 
. c

14 CU

4u mAll~ f:~~ * 

i

23



a :2::'-' ~O~vs~i SER 6080
ag'~',.g' -- ~Volume 11

ii 0 (~~W55 a . 0W~* u O

LIX
o 5. 5

r ;C 00

OU 25 .. 4 'a .0 La

.0S

-P .5 .503 "'a

5. ~0. 0 Z 454. O 155 U45 5

*5 -c n

828
-1 )S5 aý

4 5..

...-. ' , _ _ _ _ _ _ _51~ . s C 5 .



-~ BSER6080

5-"

@00

.00'-o o

&Z0W5-5-

c 26 I

- 00 0 o . c C c Z:

a,..

C6CD

-L C6 CL o0,4 o

C'.

It "' 7 ... M

-I.

C4

0 Cu

-7 -



HS-ER 6060
- -- Vdazme H

SOW

In;

0

a.-=22
44-L

USr

- 0-

9- C.)

61v S

8: -* -= -- 09

- ~ ~ 5 Ia.
0 0- -,ý4

0 c23



ft ak

ap-am -Z

dm - -m

ac;owa.w
ck - 0

a i UA0

-Eam '~ * g~ *ca~; G ,

-~4 -a-.f.ou
o O - - -

-~ -- C -
-~ - 0 0a a a- ~ - - - .0

0- ~~ a 0-9-, -.. a .-
-~ - - a - - a j

-. - - -o- -- - n.-s C'Sg~ - -~ -~a _ -

"CIO .0wr Ck na a .
- P. -. ~a -

ev -.
aw C

.3 -. a -ow

A. *Act c: ; 0e-m

-2 C a - CD Vick
aW 'bc

a. .... r- a
* C ' 'go0 -

A~ 9 - -- t

ew co -f -- - .t
*~~~~4 -. t4.0 -4 n

*~~~C -ý tCC) O --

-w an -
an --- a -



-A -t#52

o5 am ow

0 .- *a# -9 -

ag-CA am.- - Ir.-

- ~ 0D

s. #50 -7 Co - -

CA5 -ft-#5 -8 mw--- 0 5 a - - a 2- .3. .a#

IV .3r C-A OW 2- #0 3

-- - - 5W.3 -~ aa #5-C4-
a-a 0 99 ~ 00. #5 - -

0.,.- - ~ - saa 5-5a9 - -

em -- f 0-f ow ft" .

0r - ew .. o co ow -

-~ -~~-a#5 -2-6



en -w

a --

g: a ~ -M-
- -a

-
P- g

-f -71.0

C-W - -g-

c---

-C 
-aW-b

* n~. ~ -CD

-a.. (n - S



-V

CNaa

N---ýa ~now

0; .

0'j
- - -~ -gu

~~00 - -o

gain - .~ -m
12- - ~ -

6:a em - -;

-e - ' 0 -

00_c _v - N

rW ev
-; do - -- UN -

AcI - eZ -; s

-9 0' - - - - - -t



-- W

6' 6'

TZ - -

- ~ MOM.

-aw

-9e

C'

co';
Co C

co~6 6

239



Zt 4 r

.4h

0': 52-U
dr .4 .

ALm dd- aa hi
.4- dPW 49 <

S -0 .01 4 " Z
.- .0 . 0.-

- 5 ' -. 0 a~ <0
.4. -z - - .4-.C I
a. -~ .3 .4- --

a.ZD.4 D 8

54 '~-- "4.40 £0

0 33

3.4 . 2.4
- ~ '4.4g4

.4 - 4 4

.4 ~ ~ a-- -tit.4

4. . .4 4.4 w* .. 4,C .240



HSER 6OB0

II~ Volume i

-X 
z

0 J

F; 2 -) J~~!
10.1

-C-

<. <

4ma- 4p. 4p

;z 0

IS1r'. :U 00liI!. ~ 0 0L

ci I Ia

as

Ll

241



HSER 6080'II 1L ~II olume.U

_ 
U)

k.c .9 0 k

FA0. 0.

.4 C,

~~CC W~V

~Z 1

:In

tv'IL

06 9- IL
ilu* j~



HSE 6080

Voum

a44-- r~" V.cp sft Ob~c" " d

In. 5 <.

-00 1&1

ow .. M .. .!:

cc .4PJ' . . .~ .. .
ow *nf N N ow a

As- on P_ . . ow

*. **- cgs 4

39 .-4r.; ==

Q- CPO; @9. 04i P-- 0. 0 0i F .4o0 w, -. ,o a- own~ .
w c fwn ft1 4,9 0 a whf4, P"0 at-Ofa-0. N- -N &4,"o a

M. o. -- ,4 4

-P an,-44 in a !- .0 C 00 0. 0 41~in 0. .. lob,&'~~Ni .11 0-vpifia zo..ihi

,i N- i zO-*P. ;-ei~~4 -(P, Na!- .*&-4

0 NO P) atO fi0n4Ohf.44 N0).4 4'.V <
.024G o.f'. C. It Ix-9

z w a > <

cc a I
.0 a.0 fn a ' -i 4,C , a n l 2 0 0 0 4 ,jc

- 4 4q~ in U44..44 ~~~F'Pd .40''NaltC.CN4" )U:,% D41 N< .N'N ~ h
a-' inl 03 t. k

.-aaj~au wi.e,1fa~a4iNC0OI 3:N N.4. . -
S0. r) IP1O *'l iM

. Oo oPS~ (POI P44 tu 1 -4wtg 3 -4, ly q~4-m4 - 4

""44 :Nr44

M1 4440
4.. .inin dl aa~ . c~~aaa.a~ *-C -4aa a 1 ID 0z., 2 pinJ

a- .-aPaa.a..a f, --Paa M44 -a- P1aZs..

N 44 f44y44 -.



HISERi 6080
Volume HI

0.*

U

- z

b. X.

.1~ ~ ~ in I 3

AJ 0 unI wt D1

U

Id 0

01 00

b..

14 40 -A
:3 Min4 Nnt M

U - w O.ft Wn44w *.4P-Ei 4'

W4 V 4 <P

C VI 4

4 CL
U4

M VW 44..A~4

a

4K-
o

4' 0

ba4 0& 0d 00 L.

U. Ic a4 0I' GM.0 a

p.. ~~ ~a U&*Oj* S SI4 .



HSER 6080
-7 VOI~lme 11

FY71-
* 1. I': I

-.-

I. .. '*1 I

I. j . **INI

I I I ..

i.... t - -. a... . 3

I 4IT

2.15.



HSE-R 6080
Volume Ii

0 z*

ow.4

-
U a

IL at f t w -. U

z Z

00e ~4 0 ~ i '

0 -en, L

C.,.

*- 
1- .4

at fts a x.

~Np 4- 
0~4

- t a a **4

: ~ . -0-
i 0 -- ft WW

4.4. M.

a- C-4

in~- 
0i- his E

N SO MI G



ELSi 6080
Volme HI

I IL

C4C

I ~cn

~-=-ZZZ=

-TF~

ffi3z



ESZR 6080
Volume U

(1 M r cos wfzt)

m)0

1 1 No Modulation go Time

(i + m cos Bmt) cos w•t wc

Relative Spectrum Befoze Modulation

Amplitude i
S~m I

Frequency

Relative mL T-TAmplitude (aI'• m• M( •, -••

FIGURE 6-81 AMPLITUDE MODULATION AND SPECTRUM

$



I L _
i I

I I

Relative I
_.• Amplitude

Time

2.*19 FIGURE 6--82 EXAMPLE OF FREQUENCY MODULATION

Ia,



* -P

00

-~ 42

N,,

000(

u-: 00 f

-" C - a0r

0~ ;1 0 4'1
k 0. 0 '

0 0 5 04

0 aJ
0w

'04 rp1 00 C

9 l 4 4 $4 vi 4~ Iir- A 0 x 0 (D I-.-- ;- .
4' I - '-4 0 0 0

-- -1 -H a
0V4 0 V4~

k 0 004, 0
C.) -ri ;

00

HO



"-".

2y vv vv vv vv~vmv v vv v- v vvv

.1

Ez 0

1 ~af Re~oi~ioa .01 Semcms (2.W~s

36D 3chsnica1 De&-ees

20 7?cot-hi=?Iets Per gear revOlutiomm sens-ed
by t e-" =-Cemr - -F3 A A A AAAA/ A A A AAAPV vv vv Vk V VVVV V V ,iVVV7VV

-'-ý-W (Wct+ flsinutmt)

+10

Relative K •Ksin (4t

Position

DeL~ees
Mechanical

360 Electrical Degrees = 0 18 Mechanical Degrees
20

10 Mechanical error in profile position = 3.3 Electrical Degrees

3.60 Electrical Degrees
x 100 = 1% or effective instantaneous peak carrier frequency change

of 20 hertz

20
f IGm 100MS

FIGURE 6-84 FREQUENCY MODULATION OF GEARMIESH



u~sasmsm

TIME

MOUATO INEI

1.
REATIVKE

PHASE MD OI4ASRE OUENC (H.)CYM L T

FIGURE 6-8



oil~

PHASES S-=- CU

DEGREES

MODULATION INDEX- 0.5 MODULATION INDEX= 1.0

.| I Jll

RELATIVE 94AMPLITUDE .94 .24 Ie I F M FM

FM FM CA F..

FI4A5 2F~' F

FREORUE NFY

253 FIGURE 6-86
MOOULATI•lI N E :O. UOOULATIOlII N EXI '.0



./m

TWA ý7,, .1 v )7

v V

.4 .35 5_8

RELA TIVE M m.2 3

I[k11  .1 1 mF 1

FGM OIEU4C H F'GM

+ FIGURE 6-87



Ham~rton LI . HSER 6080

Starjart AVoilume I±

?AM WMMEMM (0) -M~ ZA-RIOW Pa Mw (apura

90P i 6 28 20.7 .3 .76 - - - -
Sr 10r6 72 30.7 .15 .3 - - -. .

4?0i- n 1936 72 19. .27 .5! . - - -

imt Qi - Bevel 3190 120 31.9 .29 - - - -

iir Qj Is ] inioni 319G 52 31.9 .61 - - - -

Accessory iv
Beve1 28n 51 28.3 .55 - - - -

Accessory Drive
Pinion 2827 69 28.3 .41 -. .. . . . .

24 Rotor Bevel 67,0 69 18.7 .27 .54 .. .. .. .. .
Tsll Rotor Pinion 1870 72 18.7 .26 .52 .. .. .. . ..

Lcwer Sun 1980 51 19.8 .39 .78 . .. .. .. ..
lower Planets 1980 17 19.8 1.16 2.32 .. .. .. .. ..

•-ýper S•u, 6I 17 6.4 .38 .76 1.14 1.52 1.9 2.28 2.66

Upper Planets 6Q1 5 6.4 1.28 2.56 3.84 5.12 6.4 7.68 8.96

lower Case Ring Gear 1980 17 19.8 1.16 2.32 -- -- -- -- --

Upper Case Ring Gear 641 5 6.4 1.28 2.56 3.84 5.12 6.4 7.68 8.96

FIGURE 6--88

•,55



:'~~~~:;~- a;RKTlTT~i~flh.ITi, I UPPER PLANETARY GEARMESH
4 .j1 I I

. . . . . . . .

. . . ...

61 PSD UNITS g 2/HZ) -I

FTr T - .- -1 T

a. w

73 -27 lIT

CIA I
9- -

.01.

27Ar-

;-EL-H



-PAETARY GEARMESH-

SIDEBANDS;::

1. V) ..

~ +1 J

I1Y1-144T iTT t hFTTTIK ir -IY~IYT1f{IT TIT

IT z to0 4f



liv 24~I~f I -- PLANETARY GEARMESH i-

r SIDEB ANDsSI I
3RD HARMONIC :UPPER AND FUND6AMENTAL LOWER PLAN h

U. pp-.- I

I - 4

-~~ ~~~ A I - d 1T T j

i~~iI12~ji4< at T1 T ~~jE

Llj_, 0 ,

z z'

fil' 1 f I 'll.

~~~~~~~~~~~~~~ TU5F[FyilT]tF4'FPH +fF7ia ±



YTTP ILANETARY GEARMESH

~SIDEBANDS 5THIHI 4TH ARMONC EPPERPLANETS : ;'

-4.H H-A.RM-i[-U-

s -
PT -- '

FRQEC HZU ULLGAMS

~ I~Id EE2I IE~FTTi~&ow~'Ft4- V tThi~
w rN



4 PUT QUILL GEARMVESH AND SI DEBANDS 6TH HARMONIC UPPER
pi

ARMONIC UPPER PLANETS AND SIDEBANDS-,--. . -SI

100

c: -I

o 0 TRANSMISSION .
Fl INPUT QUiL.L. z -W N1

Z ,GEARMESH SIDEBANOS m0Z 0

*Irn z

< ko 2

m~I I..(L.

I -L

tt

T -.-- I-. --



$

,I •I . !

.. NEAR " 'E I i<.
AND 2ND HARMONIC LOWER I Th HARMONIC UPPER PLAt
-ANETARY|

DEBAND -; ;SIDEBANDS.,,

. .. 100
S.. ..- , . I . . .-. .

z z'

T' - .1 . ' ' - -
I -""00. . .....-

. - -:. . . I .
"0.. ... i-i

r7 . +. ..... *

L1<.p±I ".j.2? 42

Io <

• • ,I T • F I,

S. . . . ... . . . ... . . ...... . . . .. ... . . . .



- i I . . . 3

q4ETARY I - TH HARMONIC UPPER PLANETARY

I . . . ;SIDEBANDS 
- i-

..... . IO I Q U IL

D I Q I AIN
I. . . . . . .- - •I . .,

-- -. 
-. s

* . . . . . . I
*-" I .: :j . :{ . i 1

S. . ..i . .. 3-- ; . . . . " . .

I-' * i • "

-I .I .. ... .. . *

' : .. ..* : : I . .

SI * "

. . - • !-; .••t .... .- -. ',-I.+ ••- : -.•

r - ... . . .. . . . - " " ... . -". . . .- . . .
I : i -- ... - . ..-.. 3,. .

- - ~ ~FIGURE 6--89 ":

! ~FLIGHT TEST RUN NO. 93 .. .

... .] REEL NO. 031227

. .TRANSDUCER NO. 125 • .

........ TRANSMISSION INPUT QUILL

DEFECTIVE INPUT QUILL BEARINGS

, - ANALYSIS BANDWIDTH 2.5 HZ 5b00!45 0L.. . .. . ... .. . ... 00..

" ... i !... .|.. .. . . .5. ,

Fla *J3



HSE.R 6080
Volume III

A.,

-o oO 00 0000 co 000 000 0 0

a O-a

121
)~ ?.

.1~~~~~~C **za, J~6 -SC .'. C .1 ~ u Sj ,c
6CL <.6. .~- Qq ,-r ~ ~ - . isa e' ~ C

** .-. *~C) iiq.- *' CC'0 ' 066 0 0 0 0 0 00 00 .0
0~ 14

.j~1C -0.=

00 8-00' s 08 00.' 9'9

'0-0- .5 a. 0

. .. . . . . . . . . . .

;s F- - -2 01 ' S O 68 " A3. 0 11 .4 1 . 9 ;. 9 ý C

CV CU 4 COC C1

0. 1 -M2

.5' 11, -ý 04 0ý
`4 en .cu cli(

0~~~0 Ca M (n(

-I-. . . . . '"

14 ** 4 Y(vý

0,l - '1.C . ' N 7 Si '.' I - 1, 7

65i -C-5- .. 0. .4 ~ ..... sl~ ~ .6 .In.. Mtn .S. N. N ~

00't D 00-
000~~' 00 000 00C0 0Q 0 0 0 0

.61. %V ON ý4 0D Ch75 Nf UR C.CS t- Ma 6 p IDS

(n0,M M 0-7 VO U \)0 p~ (510 00 0 04 000 5,-enMSO 000 ,00
M M MP4 M 4 r C



HSER 6080
Volume 11

.~4cc C!. ~ n. i~ - VR~. . .. ... -c =

:4c; Zi.. ofac 00! 000 00 000 00 sot oCo - 0

-.. 4 C!. I 0!0 , C0 000 100 .0 *0 5 R 00 000 .0. R

6.5 ~ ~ I *w 055. M*%S Mb.- 44~. ~ aC., t't 0 - c 3 o. C%C%

I'. 09tu~ CU457 (VCV 1,-s ;:, .cs *a-.32 N -- s C9.8 2 C.

*~~~~ 0 .- ei4.4. cu .4 M (g)4. (h4. 0. 44 44 ... 444 ...

1 4 ii. 0,

CC

5- - ^ * M

57M .C.ý_ 0 0l S Si0

07 0 0.

r7: C!~ c- . 1 V C!- !9 c R 1
00, 0 '0 00 000 04 ' 0 N -

.4i .4 C4 A ;t 1
Lnch 1* A

ILI 4S445
-4* -1 Sl s-S .4- 6% .4* .V, 44s4 , ' CO, sSS 0050~ W.dt \ D \

It ~ J~s~i% - 0ur. 555 o044 9054( .45 0'Ot t%-U *U t- 04
.4 .4 4tn M

0 !5 ! 9 9C!40 1 ýC

*~~~ ~~~~ ~~~ MI NOS 0 (50450 .454 444 0 J N
3 e-2 -pm(5 m~-s gn- m054 ~ ~ ~ ~ ~ ~ ~ M 2~- FA-u4I. ss~ ' 044

264



HSER 6080
Vollune it

Is I

iL

C* 4I* c'u 0 .0 0

J74

n. .1 8, 4.I. 4,-

U'4 1-4 .1 4 4 4 .4C

-4 0-7 0, Or
CY4 .V-M

.41.. M



BSELR 6080
Volume 11

4.v

a, cu c -.

Cc 1

00

-4v .4.4.4 CU 90.r "UN4 0,-..'

.5M..-

000 toc

o v *US 5cs J. '4 t.. 00 N..5 Z -
C*. 

l 1 'n~t d .7 1

M 
CC-~ "a Mýv4

(55. SflU en 
b 

e o"'5* .4555.~ ~ ~ '7534 O1''O)-



a * S* * pS**I*S a...... ~aas*.*. .s . . . . . . .3* Sp ... I . .Z . . ... I S. * t e *

~~ 0 - - --- A-- - -- -

.1 1 -

...............
I ft I S eI C d : 0 - o . - , t t . . - C L * U - . O - N 0 b t X

~~-- - ---.- -- - -- - - -- ------- --* •-------;'_. - ?" - "- '"------ --'--" •
.•-•. . .. .: . ... ...

,,, - t• ,. ~r. --. ~.~ St .,.ft...e, o. .,.., p•...... 0,r,., .,, •-t. •• coe ,T.• " ..Cc .- .c-ftr, .t..... o,• -ft

. . . " -. ..--....- .. .. . I... ...... ... .. . ......- --.-.... .. .....- -

zoC 1-- -V

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

ii... . .... , "I .,, ,I, -" I ,,, ,,. ,,II II I .. . . . .,,II .1p* , ,II " "..". 5 "P I ' *Ih 'II - IllS*
,. a .';•. .".-"..,,... ,.,4,. . ;. -. . a,- .,J:.,.. .; • . U: . ,..,U •....A ....,a .. .tu. *.*_;, .i ..a..a., a.,,.

74 .

-Q -el V. a 1s, 1 i I : v 4 j. - , . - -Nz 4'4 Z

FIGURE 6-91 FLIGHT TEST BASELINE I
A



HSER 6080

Volume H

Mt .. it

. -..... ... -. --.. s..s..... g..-.............. . ...........-. --.n ....... .....-..... ..... ...

---- ---- oO -wo .-- - - ...-.. I. .......... . .a. .. .p-sw o.n... n- W f "-0 . . .b. do . W

w^ta-...t -- I O t p-a en CIr 14P" I ft W * ft-- 4 -- t a a .;t .ft,

oit

0;7.O N0- 1.. 1~ 7q Zo 4 . -% 00 y I tO ýt - .t~ , .cw -o at P .00 N.t .n t . .O. O

~~ *C~ot: .r~a~zN", -d - =~ cr- " W, ` t.ac .:c:O -,?s? C . ?,

Na- ... n a.. ------- --O~f l--- ---.- y

77 14z:,*

A .N I

',rc... ....C.- Cr 98 trCsc r; t -- 4-,--2r • +.-.cs-erccac -e. r C .-- erc +e. .. 0 -CCC C.C.-- .... O-- ---*

IN IN,*C O .* t~ N t ~ ~ O 9 v-oCs 7 -ie- CC N, ftft NN C ýfl I- -t -3 9e JO -sO - -. - - N~ - S -

. . .. . . .. . . ............. ............ .,.Ss.- - -... ... C.. • t•o at+e+,, eSC@. 2 , + S

....9. .5 .. 95 ... 5 9 9 5 5 9 3 9 9 9 5 5 959 9 9 93 0 5 9 . 9 . 9 .5 .. 99 5,9 9,9, 9. ..

ELINE DATA 2000 HZ. HIGH FREQUENCY ANALYSIS

.. 5 90.'gS9ig 'J'.5 .Nki...j 192i55.. CSS .s.S5d*5~ S.g.~SI551155..bS 50.A AS-I)5 55 A 5 . 5 L5A.5I, S' C

t0tNJ It -ff* O tCC ~ t~e. ~ ~ t C S Vt-% i.tC.S t- i0 N t-O T~ n- t S.9el nr



HSER 6080
Volume HI

:=1+

. . 7 s- M.0 ' -" o o o05.50' . en .. .. T a... .f 7-... n. a--....... ea.. .e n mse C 7-87 'a 'a.

cc v oc ei.... C n p. - et clle e s e r e .e e e ee ... e. Ce - e0 ne e wl e -e$1 -- -ee el i a- ee ee e e Cl i

s..•.=..p... .55..=.• •:+ .S p-..S... .... •-... .s.p.. p.. .. .......... . ...... .= .5p;. .... =p

@of --m. i @.riii*0 . . 0 . . a 0 s I

I i, •. , £

AI .~.o~rt p. .-.-0000tv- oair. -.V2 - RO ZO .e m- I -M. 0
-W 19' 1,. !V-Dn wn cc.- c np 0. en.c Vnvo , ft.r ..- c ft. N-Vra A, j r 0, -Ce n-0 o~ fl. 4. 1

472ac =.eZ c0. 4 1,.n~e- s Cc-re -ft - 4 .c - w, nwa c. c - .1p -c .VCCA

.e~s~rte~..,..acecc.C OC C~.,- v-. - . - t~a~cCCa ga#O CU O~p7%0

tr .C C CC C C n n .,. y n a. p ne no ec c o c 00cc-C 'ft M -.- ý, M EMý ~ lft flld p Mnnc .- , _ M r.
A~~lvb% N t vN-Pp f%&NPN va CpEPas S . f~lN I.fC.ff $$t In 7F, toM an flM 1444;MJP f f' II9P ta11.

4.'vP '' *0v-hvN'r~r N N N~N- O V SvS -N.. pO - J* vNvVJ * 2u 02'OINJN- ONNAO00NJ Nf9,l

a . .. ......JO EO .C* g.... ..... zcc . . t ~r -c~v O ~ -- rn~.tr CtO . . ....a-t

it . .. . . .S d. . . t . . 0g . . ISO 1aS t - . pJl~ll~l r~tU~'~'0 IogO O . . 40 . 0 r. .et .C .~
C.0c..erA~EE~-C~JC~.2r~~n~r~cC~n.~tNI~~e p CP.4~e. ESCOCIN'ivst- - -

S--- ~ --- - C NN . E0-.ISO N-N CNNV~ .WSEV. pfv- - - - -

0C036 540. 0S.4 V. .1,24t No 1t? C C ?O C C 0 t C O C . O C C C 00 CtlV c e? c ¶ o c 4 r 0 '

)APTA p* 2000 P HZ IGHpP* FREQ ENC ANALY5 S IS535P55ISI p lI~lP s ., U~E55



I-,

rI

!....... . =74 °

. .

- a + ... ........... ......... ... .. ... . .................... . .... . .........

* I

- A

it ................. .

- , ......................-.. -..................... ..

t.ltii1.1i $ . . .. . .. .. .. . .. .. ... . .. +,. .+,.*. .. + o,,.+. ... .. . . .,,. . . .. ,,. .,,~,...•-

J "1 ^1 11

, * ,5, fS......... .. ... . .
,Z.

•1i 1i11•1• +1i +€ I2 +)I .! + ~lN•l~N li+•+ ++ + +)/ !• i ( .SA wIm + •i 2 A# ,



HSER 6080
Volume H

... . . . .. . . ... . . o**q * -------.tS~...$.... a.r. . ... Da.a.... .. - - - . . . . . . . . . ._................. ...... .. . .... ... ..............
I I I 0I .11 1 11 1 . A A .. I . . . .I ...... I 0. 1., 4 . . . . . . J . . . .II . . .II .t

.4..... S..., Stilt41 VS 1.t t* * 1S. 244 1. UV4ttI tS ,SS4 1 "t *** *S SS* .t * S. .t * ~ ~ 4 . * * * 4

. .. . . .. . . . . . . . , . . .O . . . -. -. . . . . . .

"p..... 4.... .-.... ..................... .......................................... .. ........ .. .....

*11 .1 All .. - - - .. 0~ ... ..........

a.0. ~ 0 n a a.-0 0 n. 0 a 0. n ~ nt a p ~ .,S. .t.. ...... .. ..~..e . .O* 9 S * f S 0 S ~ S * * .. .S ~ l.. S 0 0 l

.................. ............. . ........... z z zzzA....... ........ ,+ , + +'. :•' : ,',,P"= ;= :e•+: ; ;:m ++::

..... .... a~. n
t ~ ~ ,....tt.a a~ 4a ~m 0 0 * ~ 0 0 t

M* ....~:~ 4 4.. . .. 04 .. ...... ~ .,*.5.. n

....... tt~ *J***5Aa aO'.' ;JA Af.t0 0 JA00 ... Pso,

IM -----00 -----0 -00 00 0 ONJ3 = zfl

.• ,.. ..... . ... . ...... .. ............ ,.., ... ..,,..,.., .. , .......... . , ,,... .... ....- ...........

--- --- -- --- -- --- --- ---- --- --- .. .. ---------------------- . .S.. ~ n

oOO oO7,I I I I I I IG R 6-92 I b .090, fll**.Ol+l.,,,.,.t.,.,r, . 4C+"3.+,,, ,.,, 'L'';,+• .,.'''.'+. 4.4t+..lf lfl+fl.49 *.. *ptO, t05+"'3+•+"'• 90 .ttdf'4,Oflfl',.'••,OS 'a fl '4.n',,0' .4n,"Oflflbtft'. flflf
I N'-*000l" 00000000000 *00- 000. 000p.O0.0000,.I 0 000m OOll'aSOOO~lS+O l-OO ,,OOO )000000000000-020000 0- 00000000 000oJS0000000000000o003 +el I

,.ttt.llSol tSlll~ ~lm mI1 l mI 8il 5tSm~ .4 5 lltt+tl 1m q~ lqrmtIel1 tll e o lml m l~ l lmtm llm t il•+ iltl amlmemllIlI ilr5.4.4 .a .i4,.44-i -. J a. .41 .t. ta.-.4. a,.ia.4 .4 a1 v .• ,m m~~s mam•l mml +.4sl~l m ml m m ll .. l..l., . 5 I m

,. . .po=, pe+,.,oo .~ . o w..+o. *as.oof.o..,pa •....S~~.. ae.,=.o.o -n a 0 0..+•..• , 4., Ot ^ 0. 00 P,, . -,

, 271

+;+•"7 FIGURE 6--92



HSER 6080
Volume 11

-~I----------------------------------------- ---------
*... .. ....... I ................ OO

4 4 4 * 4 . 4 J a M h ...........f M . .4... ..... ..

..... a .t ................. ......... ... ...... ... . . . :. .$ .. .. .............

....... ~. .............. . 4... . . . .. . . . ......*9* ....**

1.14 ~ ~ ~ ~ .11 141.11z 2= 1"2. -.K--------- l----*. -4C 0 - - A n.S. . s ..........* ~ ~ ~ ~ .9 ....... ,a .,..a-a.~Ufl.-.4..........U..4.4.a...............

I I v .1 1 21 .U*

IU

-~~~ . ......,... .. fl

.......... *C~ SZZ... a * . . . .................... U. f... I a ... ....
U.. -. 4* ',*........... A

...... * ..... C na S.......e.-4 ...... ACt * . h ... ... .....

... .. a a a a .........

.... ... .. .... .. .. .. ..... U a .. . n ~ a .... * n

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

!bIGURE 6t92

* * 44 ~ . 4~. 4 *

. ....... -*
-f..o*.e ..... - ~ f,4...*U U ... t C4 .*S na - .. a° ...*a... °* .

t*. ° •.4 •. ° **

assea. . ~.aa.a ~ ~ -ts .J.4.Jbh,.... n - J . S - ,

~.- ... U ~ ~ OU 7 S . C-

.S:n nFIGURE.. **. - ,.l6.-92~~aan.



HSER 63)80
Volume H

.! 0. 0

0. 0

IP~

is KjN

MviiI I

iz a~~~Y~ I *~'9' -all
21~'I- ~

U ~~~ ~ v .0i ~m~"O)*C

@6In-

La lot I 1 0 ~ Z 3

1z;'~ -C. g -C,- ~ 4

*- I0' . o D

I , 00 400 z - 1ý h a s- 9- 1 - 0 b.4 c

FIGURE 6- 93



4 V4

~, 7Q~
tAA

9f~

JJ,

'. r A.
tC~~C - -

ca._

41 a? -

14, 4

GP 0.

-E 0: VII r) r. cc r M M Ac , c g C

w~~~ -Z, w Ec

44 ot t a a-,-

0 CS . 0 0

a.~ ,~ - r 0AR



ESER 6080
Volume II

U~.4.4 m ~ m ~*4 .4 .

S 0 - .IM 0(u 02 OcU

05 1-.M Yfm0C

C,1.

S.. 0

.. A .. A' A.-

I A

.-T

, 0, A~ *

50.
.es

06
"0

275a



HBE= 6080
Volume 11

(n r-4

cu r+ 4M*

0 0

a l \ 8 H CC ' t-: H

if I

4)~ H

00 (Y) v4CU 00
-H. *-. 0- 0) 0 ra 0

oo 0.~ 0u\0-4(
M C( aal M ft8 ft

0)4 CU Y) -CJU H H
_0 6,A A 0:t)_t t

r- 0 D+- u( - - - :



-. ,,~ SER 6080
1- Z" Volume 11

IIW
-0

_____ ____ ____ __MO

IV%.

IV

I., I. w

.'o0.'4 :. 01 r.j .8r 0 Vv .. w wDw r C1. (Ii c' cU
-tjN 0 f ý UN JN It.L
bk.f.a0 . 000000 00 0 0 00

00

44~I 4. .7 s

V. f.7

IW- .

4, (

0

0 0'

S277



ESER 6080
Volume

UN CO

Amm~t 9" Mf-4 r

IEJ~ .

N It, 0%

4.

It4 *4 4 L

P'~ O . ; .
0Os. 

1

I'M I. . j .4
*r * 0

C'. 7 .4,41wt \

U, - 2r.



II 1g

HSER 6080

volume U

Cý

cx,
O\ _ H I~

Hu [-
Hl-CUCUj UN

t- UN co CUC 1e4 cu I ON

14a~&j~aM H' CUC'0uO N~

A AI Al

au en H CU (

H H

aco -t H\HA \8

AU.4 0~ L(\(n

rdCUjCj CU ic

4) ~ ~ ~ (M11cnC 9HHc



HE8R 6080- ~Vol=*a.

A6

~ 1~; L

t0v

a. A

*SC N..

A h, A ,%C

, a, cn..m.

A, 1 1 4

- 80



HSER 6080
go 'd -. In' ,5H t volume n

___ ___ ___ UN t-

... 4.4' C 4 .4.* Vw%0: %%4~c

A 14
I0

09 . .'. 9 .0

v 8 c

428



r ESER 6080
Volume!U

In- In .4 .

>14 cu V% MC I U

10C

0A
* ~14

-1 ca cuT
14 14 ( o

M .io M Y M c
"II V%

~, m

V ID
M.. (V (V14 r

a) .3 ( v c

C4 (V(V SC
.4 7 .3 In ..* - z

In If\ (-4 .(V InV(V (



HSER 6080
volume A

H- H H H4 4 Hi Hi H

*1)U'

0 -tr40
CYa

\D H a -t.

(l)CYYO IA~ 0 cc
0 ND t- HCOH LA\ CO CO LA\

OU 2~ % LA\C OH ~j(n (Y) MU en

(U (U ~ft.L (C clV CY) %Y) El-\.

d)4 aMr4 H LA

4- \,L IcI j

Mi H 8 \8\ aa

w~C LA\ AU 0ft HO\ CO.
U) 1 aCN -t 0 C\ \10 LACY) 0 LCY) (7\0 M

, di-'UICH HHC) re)Y \LCY)

aa n ar a- a\ a0 aN at
aH f a7' 0\9 UNC~ M -. aQ"C. (

a) _z -u I J H( ~ H(U M H(MU r

0 0 1a t H\ tU LU \.0

""0 H H I - -
aq (NJ (M az a a- - ~ rIc \

oU am *-I 'I 0'M 0M 0. f

\0' HY ft ft
0. 0'm H. 0\

W cu 0N COj 0r MC

(U (\jCY\ H H HU (

'~ 283



HSER 6080

TABLE 6.1 Volume II

GAS PATH PARAMETERS

Change Pumping
in Capacity

T5/0 1  1 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0

F1  Cll C21 C3 1  C41 0 C6 1  C71 0

T3/0 1 C12 C22 C32 C42 0 C6 2  C72 0

P3/16 1 C1 3  C23 C33  C43 0 C6 3  C73  0

Wf/8 101 C1 4 C24 C34 C44 I C6 4  C714 0

T7/0 1 C15  C25 C35 C4 5  0 C65 C75 0

P7/6 1 C16 C26 C36 C4 6  0 C6 6  C76  0

HP/A 1 1/0j C17 C27 C37 C47 0 C67 C77 C87

T9/0 1 C18 C28 C38 C48 0 C6 8  C78 C88

A17 C19 C29 C39 C49 0 C69 Z079 C89
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T53 M3 FAULT COEFFICIENTS (N - 2 3400)

COMPRESSOR GAS GEN. TURBItiU ioWi=' TURBINE BURlieR

MA_ -1% -1% +1% -1% 1+1% -1% ______

A4S at A r A?7c AA & A Anler 07

N '0AN1/, 0 0 0 0 0 0 F
%AT3/ 01 -.0,27 0.59 -0.15 0.15 -0.12 0 0
% AP3/61 -0.84 0.42 -0.46 0.46 -0.38 0 0

% AWf/ 0 1 Y -1.38 1.92 1.35 2.55 -1.73 0 1.0
% A h iP/, 51 -1.79 1.38 1.27 1.57 -2.05 -1.0 0
%AT9/0 1 -0.29 1.14 0.55 1.47 -0.84 0.1.8 0

SA N111I 0.30 -0.15 0.17 -0.47 0.14 0 0
P3/C61('A T3/0 0 1 o.45 o0 0 0 0 0

% AP3/6 1  0 0 0 0 0 0 0

%AWf/6 1 0  0 1.23 2.10 2.38 -1.10 0 1.0

(k AhP/ 6 1,iO 0 0.21 2.23 0.57 -1.23 *1.0 0
%AT9 1 0 O 0.61 1.31 -4).71, 0.18 0

0 0

% A NI/•r01 0.30 -0.42 -0.30 • -0.56 0.38 0 -0.22
WF TAT3/0 1  0 0.21 -0.41.. -0.47' 0.21 0, -0.20

/ 1 0 -0.74 -1.27 -1.37 0.66 0 -0.61
.. 1v AWf/ 6 o Y 0 0 0 0 0 0o 0

-%AhPi5 l 0 -0.38 -0.48 -2.48 0.19 -1.0 -1.30
%A/9/0 1 0 0.74 0.27 0.97 -0.48 0.18 -0.21

% ANj01 0.30 -0.19 -0.21 27 0.35 0.17 0
H P % AT3/0 1  0 0.42 -0.33 )9 0.19 0.15 0

6 I..- '. A P3/6 1  0 -0.10 -1.04 .7- 0.58 0.46 0
%AW/l 61 0 pY 0 1.06 0.39 1.33 -0.44 0.77 0

= (Y A bP/I6 110 1  0 0 o 0 0 0 0 0
%AT91o 1 0 0.97 0.35 1.22 -0.51 0.34 0

285
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H-amilton._ _.•,, .. ,.Rzt oIo
tandardolume

TADIZ 6.4

t'oviall]e t'requenoies easociated with pits on the inner, outer races and elements
ov' the 04o gearbox bearing ahsemnbly.

Fi (Hz)

Ball Roller

-- 32

12 100 Fo (Hz) Fb (Hz)

so 168 Ball Roller Ball Roller

148 236 6 58 56 27
0Ldehand

216 304 74 126 124 95
Structure

284 372 142 194 192 163

352 440 210 262 260 231

420 508 278 330 328 299

,.',,,,,,,,m i,,n..488 37_.4.3 6 398 3 367

556 664 414 466 464 435

624 732 482 534 532 503

(092 800 550 602 600 571

ldoh an 760 868 618 670 668 639

ntructure 828 936 686 738 736 707

896 1004 754 806 804 775

964 1072 822 874 872 843

1032 114o 890 942 940 911

1100 1208 958 1010 1008 979

W13 -198 lIz for ball, 183 Hz for roller.
",p - 8.8 lHz,
Il 0 8 Itz, 287
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BAR .. DTADIPLAYED

IImu*S3n..,..1*mE.II FLIGHT TEST - Flight Baeeline

- r-' D--- FLIGHT TEST - Average Baseline for V, AIDAPS
Engines

FLIGHT TEST - Baseline derived froQn Lycoming
Model Spec.

ARADMAC TEST - ARADMAC Baseline

FIGURE 7-1

DEFINITION OF BASELINE FOR FIGURES 7-2 THROUGH 7-13
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ANALYSIS OF VERIFICATION ENGINE LE 18270

FIGURE 7-2
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FIGURE 7-3

ANA IYSIS (1' VERIFICATION ENGINE LE 20791
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FIGURE 7-4

ANALYSIS OF VERIFICATION ENGINE LE 14819
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%VARIATION

FIGURE 7-5

ANALYSIS OF VERIFICATION ENGME LE 17376
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291 FIGURE 7-6

ANALYSIS OF VERIFICATION ENGINE LE 183011
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4N
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FIGURE 7-8

DATA FOR VERIFICATION ENGINE LE 18270
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FIGURE 7-9

DATA FOR VERTPICAT ION ENGINE LE 20791
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A T 1911u 412.11111,
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FIGURE 7-10

DATA FOR VERIFICATION ENGINE LE 14819
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4.4
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FIGURE 7-11

DATA FOR VERIFICATION ENGINE LE 17376
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FIGURE 7-12

DATA FOR VERIFICATION ENGINE LE 18301
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1Vokn-e il

Data kte HE A_ ~0------- Fw..

2. ?-io's Seap - eria 5.2 - 5.6 .01 - 0.5 g

2. pilact's sea:atel 5.2 - 5.6 .01 - 0.5 gI ~ A• c.eratio

3- Center of ra7vt_- Vertical 5.2- 5-6 .0- - 0.5 g

4. later i ,ra! 3ioi 5.2 - 5.6 .O - 0.2 in.
5. -y!o= Fore & Aft Yotion 5.2 - 5.6 ..0-0 - 0.2 in.

6. Li4ft _ Ln Lz•ad - TYension 5.2 - 5.6 10 - 5W lb.

7. .ain Rot-or Azi-m-th. 5.2 - 5.6 C - 3W0 deg.

1-il Rotor

1. 90-degree Tail Rotor C-earbox 26.6 - 28-.6 .O2 - 1.0 g
Vertical Accple ration

2. 90-degree Tail Rotor C-earoe z 26.6 - 28.6 .02 - 1.0 g
Lateral Pcceleration

3. Tfail Rotor ydmitth 26.6 - 28.6 0 - 360 deg.

FIGURE 1 0-1 ROTOR MONITORING PARAMETERS
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NS

S• TAPE DMECTION

EVEN HEAD STACK VIEW OF HEADS LOOKING THRU HEADS
FROM THE RF_ ER ONTO THE OXIDE SIDE

S14 2

S< ODD HEAD STACK

Inp

13 1

OXIDE SIDE OF TAPE

FIGURE 10-4 AMPEX "STANDARD' 1 RECORD HEADS
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FIGURE 10-7 SUMMARY OF CALCULATED PARAMETERS .
' I:

FOR AIDAPS PHASE E TESTS ": I'
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FIGURE 10-8 SUMMARY OF MEASURED PARAMETERS FOR .
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