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2. Special Session

= US Navy/USMC Program Manager
- Briefings

2. Special Session
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2. Special Session

M H-53 Program
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#1 IVHMS: Integrated Vehicle Health Monitoring System
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8. Opening General Session
‘ Straight Talk from CEOs
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echnical Session

U.S. Marine Corps Condition Based Maintenance
Approach for the CH-53E Helicopter: Five Year
Progress Report

Christopher Newubert, Enic Camey, & Jason Thomas
(Nawal Arr Systems Command,)

Mark D. Little
(In Service Support Center)
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IPTIZNAVAIRZ 1T CladT P2 A—H (GE) . #4F A—A (Sikorsky) . OEM
(Goodrich) IZ&->THRE=h S,

*1 IMDS: Integrated Mechanical Diagnostic System. *2 IPT: Integrated Product Team

‘echnical Session
CH-53E IMDSIEE

-

CEM Enablars

o Opwattonal = On-Board Sysferms [Sensors)
Availability

simprove Flight Safedy
shmprove Maintensee
Emciemcy

*Reduce Total Ownership
Cosrs

»Grownd Bazed Syslfems (Flight Line Dfagnostics)
«[Data Mansgement and Analysis Sysfem

NACHA HUMS Integration - Sheve Metnosn,
AHSALAA Mnwortiiness, CBM and HUNS Speclalisis” Mesfing, 2011. 2 7.9 e8| M
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Technical Session
CH-53E IMDS#i =

CH-53F 1514411148 (74%) [ LIMDS £ ik
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MMH/FH Improvement
2.69%

MACRA HUMS Integration - Steve Metnoso,
AHEALAA Alrworthiness, CHM and HUMS Specialisis’ Mesfing, 2011, 2 79 SnGRIM
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-Main Rotor PCR's
- Tail Rotor Pitch Links
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» Technical Session -

M Structures CBM

[B4R]
LTHROEROFTA—CFHIML, FHEFEHILLT,
FHETRABRERAT L,

=Main rotor sleeve assembly

«Main rotor hub lower plate assembly
=Main rotor hub upper plate assembly
=Main rotor blade extender

=Main rotor spindle assembly

=Main gear box housing

=Main gear box shaft
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BE. SHF*EHEHLTHEF EZDO BRI FET D,

Technical Session

M Drive Systems CBM
[B %]
LTHROFEEMREAETIE,
-Main Gearbox
*Nose Gearbox
* il Cooler Blower Assembly
* Intermediate Gearbox
= Tail Gearbox
= Tail Drive shaft

[ZT—R ]
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M Drive Systems CBM
ERTFIHREAOEA LITOH

LL5. Marine Corps Condition Basad Maintenance Apprmach for the CH-53E Helicopter- Five Year Progress Report,
Chritgpier Netertil, AHS ET™ Annual Fonam, May 3.5 2011 #5310

JTechnical Session

Verification and Validation Process for CBM
Maintenance Credits

Praneat Menon & Boh Bobinson
{xoodrich 5180

Mike Augustin
(Bed Helicopter)

Samuel 5. Evans
{ The Pennsylvania State University)

Tary larchuk
(The Boeing Comparny)

Jdack Zhao
(Sikorsky Aircrarft)

-16-



. Technical Session -

FEHEZ., EFEOHEEMSHUMSEFE >-B<EET 5
EEQBIETOEAIZODVWTEEDH-LOTHS.

8]

BEOERIZIZELTOI2HHS.
LD EERENEN)

A~6EDHET —2EITREEY 270ER

2. In-Service Validation

EEE M ECHUMSE - -BlE6t L . BMFE R EHUMS
FEo-EBcERLTLW ITO+X

3. Seeded/Natural Fault Test Validation

VREEEA DO TRAUFTAMEfTLN, BEET 570
R

Technical Session

KEFETEHCBMIZRIT=AAFSA o ZUTORRIZELDHTE
Y. FMXOAFTEHBWETRFICEYAFNOTE.

ADS-79-HDBK

AERONAUTICAL DESIGN STANDARD HANDBOOK FOR
CONDITION BASED MAINTENANCE SYSTEMS FOR US
ARMY AIRCRAFT SYSTEMS




4 Technical Session
<PRE>

« HUMSIZx 3 28R # (28 ICHAHSOHUMSE B O W =38
A&y, 24 DBES Hof2) hoFZLHE. KEIXHUMSIZ
KEGHFERLTWSESAS. —H. BEATIEREREIS
mralamEmiERohily,

- HUMSIHZPIMBEEERETIE00,. Z£EME L. OTEHER
F . EitRt. SA2949)L2AMHEREBSL G RN
KEL.SEBAICTRBTLHLIDEEZRD,

- BARIZENTEH, HUMSO##ERER/ AL TThh . HUMSHE #iT
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5. Exhibit




5. Exhibit
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On March 11 2011 a magnitude 8.9-9.0 megathrust
earthquake off the NE coast of Japan triggered a large tsunami,
with wave heights reaching up to 10m. These two events
caused widespread devastation and destruction in Japan,
including washing away entire cities and damaging the

B country’s nuclear power plant.

& The Japanese, however, are a courageous and resilient people.

| They have proven this over many centuries. And Japan shall
rebuild, hopefully with the help of the United States and many
other countries.
Our hearts go out to you in this time of sorrow. We here at
AHS International stand ready to support you at any time.
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* Emile Berliner 3 &% E£8 ©l o—#—DEEEH H %) £ (Translational
Lift Effect) | %% R (1909)

* L. Prandtl, T. Theodorsen, L. G. Garrick, H. GlaunertZ | AR ES
DFRE(1920~)

s n—F— (F—rorA ) ERAFOES (1930~)
* K.W.Mangler, R.P.Coleman, M.Knight, R.A Hafner, W. Castles,
* J.M.Drees, H.Heyson, A.Gessow & . :

* NACA M%7 (1916) LA H ERR
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» FORTERORRICN TS B AR NGHE
ITE—RH) DEBR(1940~) :
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Autogyro @iﬁi&‘&mlic Blade Pitch Control-
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* Power Settling (Settling with Power):

NU—kyrI7 ) WL N\
Iy L 4 e S
:ﬁ‘ L} [ [ Iy — “\'i I‘l s r__F\rI_ ||I
(FRERIRRR) .'\\'f[{j.-:’é\*ﬁ (@ @"\;
ol 2 AN A f
n\_w.__}j?’ B
* Transverse Flow Effect: Hasmniiie i
Mizgativi Litt lacieaial Dk 10 Foresd Sl Auiwenss Pl

(it - BEER 2 ) - A
* Translational Lift Effect:

SBEIBR
(RTEHHZIR)

- W

Practical Helicopter Aerodynamics, R.W.Prouty
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FER S LR 2
19234 Da Cierva H3§18 TRITICAZIL =
A —hiFp A mik, 1928453 L i o M | B
oh, % EicPCA(Pitcairn Cierva Aireraft) 4
Kellette Autogyroti B Ir&n A/ VIEMIi- R R
TEAMITRATN, 193658, Da Clervaif4T
B¥EHETEURLE, FafloBREBE A nEbS
Lo EBL Ty,
Hindenburg S E¥F ¢, 19375.6

SBEoREIRAOP, Lk, K208k

BB L F AOBIEE IR TV RS, 1997

FE-oTHRREORER B O KN 28

FEFITL-oTRREINE, YU iiaFi

HESENERARLTVR, Fiditms

FiobhbZ B RO KEERERTO&, L—2F
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Hash i EOERBIEVRETLE,

Kellette Antogyro, 1936
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Izor Sikorsky, VS-300, 1939

FW-61: Dr.Focke & Hanna Reitsch
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-

BmRITT 5 w-61

193862 f <AV DFAF =T K VT

Rotor Dia.: 14.0m

Max T/0 Weight : 950 Kg
Empty Weight : 818 Kg
E/G: 160 Hp

Max Speed : 66 Kt

Range : 124 nm
R/C:350m's

Disc Loading : 3.13 Kg/ m?
Power Loading : 6.0 Kg/ Hp

Fw- 61iziid — v mon—F—Hiff i E Aah T,
A —Fir{ oo —F—&Fiif:DrFocke ¥ % . Hanna
O Do B Fw- LRSI s e THAS,

T—— B—
Fa-223 (FFw~) 18428105
AL TERSAS TR
To o —=F1h-T100mph#
#2 SROCEIEE2400fe EEER
LTV G, BETEDNS S
Froifzt, Wk R
o THREENI
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FAXTEANY DENDY ZF -7

Glider A& Helicopter(FW-61),

Rocket interceptor { Me-163)

#o 7 Hanna OB S ORITIE Kennedy < 0 & Whirly Girls, Z8b4 0 B

FEOEETSER. Ritter Hanna Reitsch (1961458 White Honse T)

Von Greim# HitleriZ &t

Lz O TRIT 7,

Bt ERchi kT OE

~OHEIE, Fo—Am#Eo

Hitlerd» B8 LT FAFAYO Von Greim3-#-t T4

TR, W (I P F T M) i

36T IR /= Fieceler Fil56
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* Igor Sikorsky (1889~1972) oy averan oo

VS-300% Mg 45— Lo A —
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» Arthur Young (1905~1995)

= Princeton F%: Tri¥¥2 Wk, 2R HEITE
FICHFEREEEY~VaF F— DR DT
ICERD#EF . GyroZh BAFI M L -l
EStabilizer Bark &3,

‘Bell #HiET & 194 TE~-ATIZERA. FAA
DEFAEA B RT O EMEBLR -,

B0y I I EEOELOT Ak
LTNew York OMOMAIZK A BRI TS,

- 19474 EH, BEFERTEMIL TLESE Bell 47G
DHFEICHELE,

Bell UH-1A Iroquois

See-Saw Rotor &Stabilizer % #8 7+ &3> 8 7= Rotor
System @3B Bell model 30
2011/6/16 Ell

» Stanley Hiller Jr.(1924~2006)

ERTET —EREER

“UC Barlley% 1 £ Tk, 198 THiller __—"—'ﬁ—
Helicopters#-## 37 m

+19444E Co-axial Rotor B0 XH 4B 5%
izEETh

+ 19464F b ¥ — KT L& F TUnited
Helicopters (UH)% B3 (1951%T)

+19484 Rotormatic FEiREE% R
Hiller 360-0% 48§k & 3AE

«Tip JET #2001 (HI-1 Hornet,1 9504)
#=Flying Pratform{VZ-1,19544E) DM %

LIRDEA TS Rotormaric #88% #1LCR71-5Hiller 360
+ 1953ELOHZ iz Sl (OH-35), EE Eiic ln'mptijxsﬁ-;naﬂ. “

VZ-1
Hillar#t1 SR THIFEL - HX -4, A TIhTEE 3604 RM & H- Hiller UH-124. From Russia with
BiEO7 —FE Rzl P MCo-Axial Rotar -~ Love #7Gold Finger TH &M R,
Lz, Hillerf 2 BT THX — 44 286000 w3 126821952, 9. 10, EiEWMOBREAB K
HAE R R Dl T, Mo =), LS EMTRARTET B AEME R
20717/ Gefiller 360IHEEE DL E DT S, IR~ = - o, 3z
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Frank N.Piasecki (1911~2008)

BB =5 D B, Now York Unl & 358i% . 10408 Kellettettf~T, 210
¢ P-V Engineering Forum 17,

-L543E, Bo—F—.m)) PVIOFERIFICHRY RETZEE), ~ORITENIE
ﬂ‘ldyﬂl‘?:bot-‘:ﬂ BIZRE~ DS 2 T, DRSS TR
Ak S i

-ZIR{E DIBGE, #.z:‘v’.a.uwrh-wj XHRF—1&B{E (RN . RTRITCAmL
THERORE-B

-840 48, Ml“il“ﬂlﬂlbﬂw— ZAE RO Ui, 19504
iz P MR R A~ (H-21) . ERAHERRTH (H-21BHCH & TiEMEh,
el A — L LT O R LR, OBl H- 16T R 40 AR T
& M DU Chea s,

-P-V EngineeringiiPiasecki Halicopter Co.(1%46), Vertel Aircraft Co.(1950) &4ET
Boeingtk ©Vertol Division (1960) &z 50E, #LP-ViESIE M /8L Piasecki
Aircraft CojZFED, VTOLMROEFIEEEM Aerial Jeep, Ring-Tail Compound Heli,
Heli-Statfe ¥ == — 27 VTOLBE: SR LT,

- Fr AU ONREBLL, S S=T REr - AMIDart -l e AF—,

PV Enginﬂ_ﬂnanrum m!:ias_: X.49 SpeﬂlH: Ring Tail
TEhPiasecki OEER Compound Heli with Vectored Thrust
Ducted Prapeller(VIDP}
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PV-2% i SPiasecki, 1943
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7 A2 DFel : Inter-State Highway

Journal of The AHS Vol1No.1, Tanuary 1956 (Reprimt)
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EISENHOWER
INTERSTATE
SYSTEM

Los Angeles Airway: (255 Mail Service

WAL —

o Adr Maf) - Pounds

1947 209,325

1958 2,571, 608

1949 4,310,775

1550 £ph24,052

199 4,759,699

1952 4,632,977 A FH— Fn_.bﬁ

19 51624223 CREMER Mo ORI

1954 6,126,440 » B EA~VR—F~OIEDY

1955 7,000,000 (e=tinatad) « HEOET R (ERIcESShA ERRETES)
®Eir KA1l service commenced om October 1, 1347. - mma:E\ “ﬂlﬂ?)‘
)T F I LS M ERRORE (1947~55) - & AHALTFELTORB, AT MMEBFT+45
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Frank Whittle
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2 et ) 13
s— 111K 16

Whittle /S FF S i Uy b i
i, EEREHRILIE LML, 1930. 1. 16

EEWOCoy R EEE E28/39, 1941, 5. 15
WA 590km/h. BEE: T600m, FEITERM: 174
E/G:W. 2
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Von Ohain

Ohain R&MZEELHeS-10WEE. EiHER. ¥ —
Erodbin®LE | BEk® | 1936, 6.
Ohain THetkiz A 3ik 240, 25 THoTE,

= uef na e T T

R TRl Hel78, 1939, 8. 27
HWE 600k h., FEITERM 6457, E/GIiHeS-3.

n

=Dt HAZ—E AV

T RSN N TR . |
BN 2 — 2 AEG (Artouste 280bp) &
HoW o~ T a Ardsl I T, WIMT
JE195HETloi, BT ENA BB
Aloustte I (195652 R {L)

Alouette [ A*# 4% Turbomeca Artouste I
Compressor: MO/ BHTE 1R, Turbine: Wil E
Power:858:hp(33,500r.p.m.), First Run: 1947
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HH-43 B Huskde
T-53-1B 468, 195 MR IRIT
Lz, FERIFED— 7 — Tk
AT T T el aT i,

=iy FHE/GORGER

Bell XH-40, HU-13-1)— X o[BI,
Lycoming T-53-1A (TOOhp) 4R,
1956, 108 AT, 196048 UH-1A FLT
Ll v kT

Lycoming T-53 L-T01 Turboprop E/G Mk
ET o BFH (T unbers Jume 004 O FERE
HETHol-Anselm Franz A'@mLT-, FE
B MFirst Run [£19504F,
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-
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RETISED & ENLARGED

MrNorman R, Augustine BE
103584 TUUARASASRIRTISE, I0VETAVEL, VOLART
10588 TOYRLAYSARML, F-TL002T, FOF5L TR -

E = FFORT TO BE EXPENDED 19658 EISALR(FS-HIFEY
(FHIESN) 19708 LIVITOAS-ARHLRIKFF 0050, 77T 8
1973 BEAWERERR
| = MPORTANCE OF PROBLEM 19755 BEAE
(RAEEE) 19778 -FT) T804, Furi-I70Rs-ALE,

T=FoT Iy HEERTRRECED

M = ANAGEABILITY OF PROBLEM | pyanununsnsns, vsasnsstnunsnsus ssn
RKCETIR | e i
p ¥L MDA Al '
¢ = URRENT ¢ AI:’ABILITY :.l.ﬂﬁl&ll:!:l;.Ii!ll:lﬂ&lllmmlmiﬁ
REEh) b
Land Warfare was orizimaly published af Joarmal of Defene Researeh in 1971 as
asecrel paper s dickesified in 186 [EEE Vol AES-2ENo Ssep 1986
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2.EREXD
3. BEBNERE '
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Morman R. Aupgustine {Land Warfare, Journal of Defense Research, 1971, Classified, IEEE Transaction
on Aerospace and Electronic Systems, Vol. AES 22,Mo 5,5ept.1986)

:’.. . -
Proposals to start new development programs should receive intense

scrutiny, including verification that the need is valid and that the cost

of the proposed solution is commensurate with the benefits it offers.
Without clear evidence of significant payoff. the program should not
be started.

e el 4

The objective is to see how many good pm S.can Ee completed,

e
not how many programs can be started. =

-

EER{TPOAH-56. FHIIEEERT ONE Uo7y — RN (AAFSSHZIEAEN., 1967,
SIZETRITICERTAL fo 8, B HERE I 2 5l R R A & VR R TP B, 19694250
"\:1-:"3','-'5 ﬁi‘i*ténto

R EEMERE AN ELY . AH-56 (Cheyenne)

-40-




P41 X

¥ & 72VTOLAL DO A
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g G e
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Harrier @ 3R&it

—E NS T S

P1127( B8, 1960)

19604, PI2TII~<7#—FRAF A}

IZEBEH VAT RITICARTH, BEE

B (P1154) ~DORERBRAHES LI . E
FREBDONTEFRSTOVLE e,
(b)) ELTEBIEL, 19684 S
GR. 13LLTRAFIZ, 7=, 19714

: =S=
L ¢
ZIZAV-8A USMiZ o
ERASALLTUSMIE BRSO, gon A el

YT — GR-9 (RAF, 2000)
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Innovation OV MERRIIE 1895

Dr. John W, Fozard : Chief Designer, Harrier, (1963~1978)
[Harrier, Catalyst for Change in Naval Airpower ]

-A Case Study of Technical Innovation reversing Inimical Trends-
25% Sir Charles Kingsford — Smith Memorial Lecture(1984)

BA M RO BB 26108 & D= AMME R GBI

T A, [:> R
Ak OER

[ VIOLtERE LB E ik eE | €A EOE g

% Unv ncHh Lo = Raoyal Navy
Steam Catapilis X 1re ] : ; SO — o DEEEEESS
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BT V-22E L A~DEDY

- v BB SR
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FTIRIF AR
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F¥ir 48 (HI0ERT)
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v R (TE) #4608
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F-35 A, B, COEE

F-35A F-35B F-35C

B 1%
£ 3 15.70m 1560m 1570m

- 13llm
L 10&7m {370 1= = 74882 10 m)
e 460m
Hinifn 4273 m? 62.1 m*
Eads A 12,426k 12,388 kg 13924k
BEESELEAE 5165 ke 5,307 Lg+ 5,618 Lz~
AMEER 31800 ke 17,000 kg 31,800 g
s F135-1005 —f F135-600 #—#f  F135-400 #—F

) b R Bty

#Hh 18,144 Lezf
Bhdn M17 M6 LT
o 1210 km 1670 km 2,520 km

ERROERS B oo RS, 7 NRE R0 7 b
F DN EST VDS F—FRF AR EOSTOVLA
HEL D TOBERBL T,

kA, B, CH
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Propulsion Systems

F135, Propulsion System of F-35B for

STOVL Variants.
Thrust:177.9 KN, Shaft driven lift fan )
produces 60% more vertical lift in the Vectared _T]"'“St E/G, .Pegasus for AV-8B,
STOVL mode with a cooler ground foot Sea Harrier and Harrier [l Plus.
print than direct lift system. Thrust: 105.9KN
2011/6M16
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21 AR AR IC LD T B Tia o7
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H9— ADWhirly Girl
® Madame Le General Valerie Andre (1922~)

i EARETTI AR, 19494E1
R TR OPara-Troop MELICHEE., A
EORBHRMITIT~VaFF—C AR
FHTHBE LT, Ba~ary— 0K
BEDS, 1652 DAEESEERBMOLD
WtZe -k, 189 Medical Evacuation

DREF Lot BHETAVZITERE(L Ak Bl TR SIS S 1 5 Valeris Andre,

954~1962) ITHLEEL TS, 19764, &  WEEI77-2ZERe7— oA L Hiller 360
HETHHTHE (EERE) Rl
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Doctor Heli @ E4R
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1. KRBT TLENOL AR, ~JaFy—iifithn
I R,

2. ~U=FF— I FETIR ., BELOEEET S
MBS TS, ST EEICH
RedAi-h, BEI5MAES (ASE, Aircraft Surveillance
Equipment) &L THMOFE (SE){LRTE X,

 EoZ—~Uz2012EmICId
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i | _#AFE
"Doctor Heli DEREE ] 5 L A S N r
Eli?}%i!:.?\&msﬂ
1. Bos—~l 285 MOARTY | Cetma L

2. EENZHFEREAOT S, EREROER
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BN 10, 11. 20
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o E— DS TR (R

Rotary-Wing Aircraft

Unit Production, 2010-14

oEsY s R-22

Rotary-Wing Aircraft
Unit Production, % Market Share 2010—14

Total Five-Year Production: 10,422
Swme oy Alpeeriegn e

Aviation Week,Jan.25,2010
53
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I. FLMGHT SAFETY
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> BiLEDE L -BEEFAVIFF—LICITRE TRV,
~NaFF—ORBEIIANGREBIBRHESEZE, PRVWEBRATT-ER THREIC
MERDOFERERADEBH LTS AL 770 BEHEATL,

F N)aFy—CHUISEE ORRE %
PFI(Private Financial Initiative) %>PPP (Public Private Partnership) ., %X fill B
RYEMAT—EERLTHTERENL LA RS OBAET20M A EE
BNk A R ELRRET D, (S OREH, BIEOTDESTENLRF
BEOERMBFA R,
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AHS Membership Application

To become a member of the American Helicopter Society please submit this form with your
annual dues payment. Your membership will begin the day your payment is received and
processed.

AHS Dues Regular - US and Canada $65.00

Regular - International $80.00

Miltary Personnel $35.00

Retired over 60 $35.00

Student - US and Canada $25.00

Student - International $45.00

Journal of the American Helicopter Society (optional) $15.00
VFF Scholarship Contribution (optional) $10.00

Send to:
American Helicopter Society 217 N. Washington Street Alexandria, VA 22314
(703) 684-6777 FAX: (703) 739-9279

Name (First, Middle Initial, Last):

Street Address:
City, State, Country, Zip:

Telephone # (office/home):
Fax #:
Employer/College:

Job Title:
Birthdate(mm/dd/yyyy):
email address:

Applicable AHS Dues:
Sponsor:

Credit Card Number (MasterCard/Visa/American Express)
Exp. Date:
Applicant's Signature Date:
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TEL: 050—3362—3357
FAX: 0422—-—40—3235
E-Mail : tan@chofu. jaxa. jp
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