


AHS HEXMRESR

CHARTER

OF THE

The Board of Directors
of the
American Helicopter Society
liereby aclknowledges the establishment of the-

JAPAN CHAPTER

To meet thegoals and objectives of the by-laws;
for the purpose of advancing the practice and
application of the science of helicopters and
other aircraft developed in the area of Vertical

Talke-Off and Landing (VTOL) devices,

Signed this fifteenth day of December
nineteen hunsired and eighty-nine

%
p_%swlmt’



AHS H A SGRREE

1. BWE

2. &E

3. BB AT

4. FEE2E

5. 2

6. 19964 frHackk

6.1 &4 - FES

6.1.1 o—sD%) - HIIFRRRICHT Ay F o s n— ) VEBORE
6.1.2  S-92~A1U 17y D[R BR

B

6.2 12| (FIEFDIIFEE

6.2.1  #52[0AHS B

6.2.2  CKRENCH BN 2Ty — AT A R O B G AR )
6.2.3  tfHfE 2 mlE SCRASREST S\ 2775 FIGPS/MAPLLE D B %
6.24 7YV 0—5DOBERRICDONT

6.3 Mr. Charles C. Crawford, Jr. 45 5l 34
6.4 1M CEIEFDIITE S

6.4.1
6.4.2
6.4.3

Present Status and Future Direction of Helicopter Monitoring Systems
D—5 « NTOWE
AN AT IHI Y U DRIEDEM

10.
11.

A

AN ATy — DN
TAERO INDIA 96] 125N L T

AN AT RO SO =N - g v
BRSO EIZ DN T
AN ATy =3 ER S H B EH A
27 ) = kDAY 278
AN ATy — ARSI

ANV 37 7T

KA T ik

o H P48 Heli Japan 98

TR S

U1 W DN =

14

17

22
26
27
28
33
37
41
44
45
49
53

o7
64
66
70
71
71
73
74
77
78
80



o
|
i

NEFFETH =
%Rk BB 44

VI “THETH LML - 70h, FADETRL TR ZHHCOBELIRDESL &, 20
MBS [ Bt ] 2 SRVERMBHEEERE T2 [F7 /o v -] ~o&EHilc
HolLEMEL DB, EIRO MR TAEY - NTS5S—DFED [HZ0M] MAX
WORDER > THLUFEEN—F v VEHEERDIIENMRITEL, 20X HEROEE
BANYVITHICE > TEEITERTH 2, NY I TIDBAKRE > TOBFEKRTE—< v T L
YR —IERATREA Z T IC R T 2 700i0id, o—FHTEHIZ TV ¥ o — FE O BB AR
AIRTHBDOTH S, TOERTHE -+l 2N 377 OEBREEFLTL S,

O TAERTIOZ S & oo, B A S 1 KBRIBAETFALBZ 2885405 KKsE
LR, BOEOH KB O EZEHEDO TR LU, [ESLTANY a7y EEMITTL
NV EMBDPEOFENSTHIOBIIRD, BATRE S,

[REBENIEIZP > TL 2] BHEB¥ORERBEZENLFHHEAEOEMN ESHO T 5,
BIZ—ROWEFEETH DM O, MREHR UIckk 2 0 REHLE O FAEBH O M IR OO %
AUy CThEGUSBB L ZHOBREHRELE LU, MANWEOZEFRBOE®RICE LKL [KK
EEP ] OFTE [RPEREGRIHBE. BRETH 20, UEMNED T & Z O 4 HEH 80
THRMAIH S &, FREIPOSOHENIEN O > T - TR &, KEOWEORER
HOREL O, FHoOFRKBETELL I & ZHEML. BRE U THKREERofEE &%)
RO KEHO DO HHEMBORTEREL TS, TTRATRENOIETH B, Zh
EFHEEO RBOBENE LBL LT BRI TREESIREL,

EIAT, NV AT HENHEPKF 4 AKBHTHELZ TEL TV 2 EBKBOBIRE A 1
V=2 BENFN[Heli Japan 98, [~V 27y DEERMEH K] EhE -7, RKEMABK
BEVESHUHBOBREMIIA > KBETRBELAEREESNESH. N AT FITL DK
FEET—< & UEBSRORBRBICHE 2B AERIMNETH %, Heli Japan I8HF M
EoNY I 77HEROm EENY 275 E2HOREEY 27 L0, KEORBKEL S XS,
SERMOBBINESME—FO IXE, W2 B Lb,



a1
= E EE f PR EARL MZE T P E Bk
FIESEEE S K FHEZ W3 2—FAY a7y R TR
A IN=y T HBHRRR HFETE
FTT
AR PE N - RRERF Bt v & — &%
WAL N B JUH LMW MR AIFEENE
AT IR B HE BLETEW FEERER F 10T s
=L g % HmET Y USTY 7W KITEET BIE
RSLE S ATEE OB JIIRF B T2EM 22 5 1 D
INBSTRIAN Y 3 7y SREHER R
RN LIES VoY I FL 22 T BRI FE R
B IVEREER RN ZZIEREI R B
AT PR TEEE LEW AHBMET AT LB ER
AN AT HENER =
AT pail s LIS ZE AR AR IERT REREGOITR
WA B kb LW BEAR
WA ZH o A5 HAKS: BT8R HIZE i LR ARk
WATHE EF S AHS B A3
. BER PRI PEfT RS M2l LFEE #d%
I FaFEHEY
BEi I Py AR Jn— W —2\Y a7y
uoH =% aly VAT HAR0FSTAES 5 3 RIS B 1 5
fZe s 5 PR E FAEWFSEE
LI FHil s 28 FEBONIRETT SRR ICH TR E S FEE
WOH HE R DAt KA M FH LPH=E R
LI P #H JIRTE C2EW MEFHEESL N a7 7308 F4
L JE Fik MR — B AR E
WO e ¥ T TN 4 HEMEFE X7 LR
' MH20003%51 5 — 4 FAE
LA < Hdg IR BLELEN FEERED %S0 R
LIS < Bl 2 i E B 5 1A IR REREYLE
HOH 2Y 5 V== FT g TA I —F g U B
L B 2 SRR MRS 5%
[ 3 A # 8B JIRE T MEFHEFES N 277 & &
LI < % —Z =ETLVY g W EE




BAERICfAE [3 BBHEE4AE BABHEE. MABHEE)] KO
[4 FHEEAE] (3HE~13H) ITHIBEW-LE L,



AN 3T E R
Japan Chapter of The American Helicopter Society
(AHS H AL

Sp

BI1E K

&
52

il

(&)

w1 % AHKHZ T 37 Eiili4> (Japan Chapter of The American Helicopter Society,
AHSHAIHED ) (LIF TAZ] 02 EFHT 5,

(HmD

2% AL A 3Ty RUOEEBEEERITORBICHF ST 570 AHSO B A
(Japan Chapter of The American Helicopter Society) & L T, NV = A ZOINE: HER FH =T
ITIEES A AERERTIE . KR, BRFE. L&, MERR. EE. 2 TOSEITHI S BURIILED)
DEWAL. FBHRIVEDORIL, SEMBOHEE, EBEZRORE T L4 HIWET S,

(EHREAS)

3% ASOEEEEHBIEESRUORERLET S,
HESFAHSOR KB, A, B ICALEROEE FENIEL 2 FHERTE T 5,
BESBHELSTIREIN L FENIE DS, A OEMFEEZ T UEITT 5,
AEDBERIZ. SRICHRLIBERBENIZE

FE2E KB

£ H DB

4% A2F. HAEEOAHSOELH., FARE. IFASRE. HAKASH, TRITERZOHEY
2HBA S - THIKT 5.

(2B D3HD

5%

AEDMALSBIR. FLE. ¥AESE, BWEE. RUOLELSE. IKASBR—BEAZE.
HEEAESE., RUOBBHEEN S5,
@ E£EIE. WEOEREET L DT, KEICASHAFEA RN UHESTERIZ A
HD,
2 FHALBE. WEOEREFTLHDT,. ARIASHAEL RN UEELTHFAESE
ELTRDSNIZHD,
BB ICEEASE R, AEOHMICER LASOEE) 2T 5 &2, G441
1 110,000/ 2L F OB =B A MAT BB A TR A
@ ZESBE. TEOEEDEE. A& HEERKR OHEEITFRRCIE L DENS - T,
FESEELTETAIHIG L ERDSNIZHD,
—ROHEEEAZRIR, IROEHREEFTE2HD T, ARICASHAE AR UHE
KTRA2—BRPEHEAZR ELTED SNTE A,
CMAR WA
%6 5%

&)

®

MROBEFITEY L. AREZFE TS SORIEDHAELE, HIMREHET S D
EDPEEE . RRICERE U, MEX0OKREFETTE S0,

(B0
BT1H ARF REDPROEZTOVTNNMIHEY Lic s Sid, BERTERD DA INERAT D
IENTED,

O FEOHMICKT 5 X BITANS - 1o & &,

14—



@ HEWIEDERERD L BIT/RNH T b X,
® ZOfb. LOBFITHET L LI WITANS -t & &,

2B OHERD
B84 REAR. RHOTNTOFEEH Y ZHERR SO E 3 1 5 HERIZ O,
(L EOHE)

W% SAE. KOBBEES,

(TED
EALES

(1)
EAIES

(E)
EAVES

(A% )
H13%

O HHEPECKHRE, HFESTED SNICHEIIHKED J &,

B3E HH

FETi3. ROKEAEB L,

=k (PRESIDENT) 1%,
BIESS (VICE PRESIDENT) 24
AR (MANAGING DIRECTOR) EF4,
e (DIRECTOR) T4,
LIES (MANAGER) T4
et TH Y (SECRETARY/TREASURER) 1%
A N — 2y T (MENBERSHIP CHAIRMAN) 14
R (PROGRAM CHAIRMAN) 1%

Wi 2 ZFERI(ADVISER EMERITUS) A& ¢ Z &N TX 5,

AT E L, AR EMEMEAHE L. 2R OEEXIREDARERTINERET 5,
2E. BaEE. §EHEEORRIZL S,

DA NS EE Y. A vXN—2 0y Y BREEOTRIIEENMT D,
HREQIHELNHE LSEMNMERT 5,

RO BRI, 2HE 4 ARAGIGBEIN T IUEE 5750,

B UL AEEHFICRENE U A DRITEDORTIZ. TOHE. BELOAREIZL - THE
ERAE

REDEIE. 2AFET 5,
H UL %, BIERBOEMBIMEFEOKR O DM &9 5,

TROWMBEIROELD ET 5,
O REF FRERELT, SBEHEE L. 20EEISET5—U0EEEZA Y, KRR
fosx. MPZOEE LML S,
2 Rl=RE. sREMEL. 2RFERH L EZE. TOWEENITT 5,
@ WEHFLRUHEEE, HERTHMEL. AR0OEEICHD S ERNEHERET 5, '
@ BBEYFEEEE HEI, FEZOEZIIH) ROFHEZHEY L, SEFECICHES
REMT %o
s RS MO ELFAROFEIERZE L. IO DRSOV TOHEFHFEATK LIRIFYT
%o
c ARDOEHLHRERF L. BEOREREDOEIEEZR Y.
« ABIID R XIBERICHE T 5 € DI, SEdSEXBEEIN S anT
EWe 17T 5,
® A vN=y FHMEEME HEL, KR0S S EREKRE NIRRT &
iz, REAEEMREET S,
XEBHMARTHREDER. ROBRADE2ESE UHEERITHRET 5,



® BEEE, BEITIREL. AROEEICHT SR ERCHFEZORE U AR E
B UEIT9 %,

@ BHEI. BEILHEL. AS0EFICH LT, SERVEEREMEL. AROFEE
A OHE EFHEIT 27 B LT, KRERVBER XD FFINTZEBEIT o

(B

Fldgk HHELE. HDEISU. SENINEHET S,
(FpF)

5%k BERXE. LEIISU. BERNINERET S,
(PIHD

Hl6% AEOEHICHREZLEETIGERBBRZOREICEID INELED D,

«

BAE RoROITE

(£
B4 BaE. ASOREREEBETH Y, ERELBZ - THRL. FHIlE LTEF 4 HIcaE
PHEEL. ROFHEZRHETHHDTH 5,
72rE U, BELSPDEERDICEE, FRESEORH SISO LU ED DD A R
LTk Uc & &3, 2RRBERFCRSEZHE LT hERE 5750,
O FEOBRHI T
@ HHOUBE
® FHERUWRE
@ T OMEENLEEFDICEE
® Z=BAD>SOREFRIE
BEE. EEOBFEHD HIE XZFTATROE T U BRAL U750,
BEDRFEIZEIRITL D, BEE. BEREOEADAHIRFHEIMD S Z ENTE 5,
(78%)

HB18% A3, WREOKFEM T, MESZHMET 2130, A2O BTN - L EHEOITEETT
DI EINTE S,

BO® 43l
(=D#E#E)
HB19% A2OREI. HPRE, BRSBROFTEIBE S > THT S,
(=#)

F20% 2FBOBMIL. KICX01TH,

O HMEBI. BE4HIIIhEBINT 5,

2 HFEEIZ. BEESOREICLD . LEIISUBEEMINT 5,
SEHERD)
F21% AREOSFHFEEEEELIR 1AM SRIHAS IAETO LI AEET S,
(&30
H225% A=DREHI. BHHEY Y IEE BENEY LTTY),

T3 BURSICRF G ATV, ARERSZ LD ET B,

H6F MRl
(%h71)
H23% MHHIOMIE. FROTEL 2H 1 5 HMSRETE HDET B,
ik

~16—



19965 F {THECHE

e - BES

Fr: 1996501 7HGE
Pr: ZZETHEW A NEMETE Y X7 L8 ER KL LY

]
7

I # &
I G
(D B—50%) - HIFNFEEICETEIEyF 7 - o—Y V7 EHO S
BEfT R4 Ml LFEHE BE EB A K
bR AR ER K
(2) S92~V 279 DHFERHS
THEETEN LHBEMETE Y AT L8 N 27y
HE FH fEH K
m R¥e
BT W KL LY
IV BEE



6. 1. 1 {EERAEOT <L FO—2ORNEHEEBNPIHEICHT SBROHR
A Basic Experimental Study on Aerodynamic and Dynamic Characteristics

of a Tilt-Rotor in Low Advance Ratio

B 1 R FARM 21 e

BB O, R ER
Tomoari Nagashima and Iboshi Naohiro
Department of Aerospace Engineering,

National Defense Academy

Abstract

To clarify the gyroscopic effect due to tilting motion of an isolated tilt rotor system on its aerodynamic
and dynamic behavior in low forward speed, the dynamic running test to measure thrust, torque
characteristics and blade flapping motions are carried out. Measured data are compared with numerical
results which are calculated by extending a blade element theory so as to be able to take effects of tilting
motion and non uniformity as well as unsteadiness of induced velocity distribution into account. It is
found that the flapping motion of blade (elastic deformation) play a key role to understand aerodynamic

and dynamic behavior of the tilt rotor system during transition.
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(2) Chen, R. T. N. : A Survey of Nonuniform Inflow Models for Rotorcraft Flight Dynamics and Control
Application, Vertica, Vol.14, No.2, 1990, pp.147-184.
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Development of Heli Bus, S-92
Heli Bus S-92 is now going to be developed wor|d-widely by Sikorsky(USA), Ml (Japan),
GAMESA(Spain), EMBRAER(Brasi | ), AIDC(Taiwan) and JHG(China).
In this paper, the abstract of Heli Bus S-32 is described.
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GPS/MAP System with Terrain Proximity Warning Function
Naohiko Kuraya (Kawasaki Heavy Industries, Ltd.)

Kawasaki Heavy Industries has developed a new GPS/MAP system in cooperation with
Furuno Electric Co.Ltd. The new system incorporates a terrain proximity warning function which
provides visual and aural warnings. This system is expected to enhance safety of helicopter VFR
operation.
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$.3 Mr. Charles C. Crawford Jr. 4555855

MI-26 HALO AS VIEWED BY AN AMERICAN
Charles C. Crawford Jr.

Chief Engineer
Aerospace and Transportation Lab.

Georgia Tech Research Institute

Abstract
This technical presentation includes a general description of the world's largest operational helicopter.
Its size and weight information and comparison of its flight performance with the CH-53E, the largest
western world helicopter, are presented. The flight envelope is discussed in some detail, including
unique operational procedures that optimizes STOL potential. This includes rotor speed management,
different from western world helicopters but which enhances its flight performance. Other technical
areas include unique characteristics of the main gear box system, flying qualities and other supporting
systems such as fuel and hydraulic. The Russian approach to some emergency procedures is also
covered. In summary, the MI-26 is a very large capable durable and procedurally complicated
helicopter that represents C-5 of rotorcraft. Its overall potential warrants both consideration of the

western world and pacific realm areas of operation.

Charles C. Crawford earned a Bachelors Degree in Aeronautical Engineering in 1954 and a Masters
Degree in Aeronautical Engineering in 1970, both from the Georgia Institute of Technology. He served
as a flight engineer on active duty as an officer in the Air Force and later as a civilian, between 1955 and
1962, at the Air Force Flight Test Center, supervising the test of all classes of aircraft.

Mr. Crawford transferred to the U. S. Army Material Command Headquarters in December 1962 to
serve as Chief of the Technical Management Division and later as Deputy Project Manager for the
Army's Light Observation Helicopter Program during the competitive development of the OH-4-4/5/6.

In May 1966, he joined the Army Aviation Systems Command, establishing the Flight Standards and
Qualification organization to develop the Army's capability to qualify its own aircraft. This organization
has been responsible for the development of Aeronautical Design Standards and for the planning and
nanaging of air worthiness qualification programs for all Army aircraft. Principal qualification efforts
include : AH-1 Series, CH-47 Series, Bell Model 214, and Black Hawk, Apache, and AHIP designs,
including the engines which they utilize. The organization was redesigned the Directorate for
Engineering with both development and qualification responsibility for new engines and aircraft as well
as engineering support of fielded aircraft.

Mr. Crawford was a charter member of the Senior Executive Service, established July 13, 1979, and
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served as the Army Aviation Systems Command's first Technical Director. He was also the Director of
the AVSCOM Research, Development and Engineering Center until 1988. The Aviation Research and
Technology Activity(with individual directorates co-located with NASA Ames, Langley and Lewis
Research Centers and the Aviation Applied Technology Directorate at Fort Eustis, Virginia) + the
Army Avionics Research and Development Activity ; the Army Aviation Engineering Flight Activity :
the Directorates for Engineering, Advanced Systems, and Life Cycles Software Engineering ; and the
Test and Evaluation management office, reported to Mr. Crawford as the RD&E Center Director.

He is currently the Branch Head of the newly established Aviation Technology Branch at the Georgia
Tech Research Institute. The branch's activities include engineering support of the U. S. Air Force
Special Operations Forces helicopters and rotary wing technology efforts in the area of structural
integrity, preliminary design, and experimental aerodynamics.

Mr. Crawford has been a member of the American Helicopter Society since 1960, serving as Director
at Large four terms, Secretary/Treasurer two terms, President, Chairman of the Board, and twice
Chairman of the Vertical Flight Foundation. He was awarded an American Helicopter Society Honorary
Fellowship in May, 1980. He received the Secretary of Defense Medal of Honor for Meritorious Civilian
Service in 1988.
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6. 4. 1 PRESENT STATUS AND FUTURE DIRECTION OF HELICOPTER MONITORING SYSTEMS

Cay Weitzman
Director of Marketing and Sales
Teledyne Controls

INTRODUCTION - HELICOPTER MONITORING SYSTEMS - CHARACTERISTICS, DIFFERENCES AND
COMMONAL I TIES

Monitoring of helicopter performance has been performed already in the early days of helicopter
operation based on manual recording and analysis of aircraft records. Typically, upon landing, fault
indications were reported by the pilot to the maintenance crew. The record keeping was often
haphazard and unreliable. Exceedance checking of engine parameters such as turbine speeds, torque,
etc. displayed to the flight crew on the major aircraft subsystems cockpit displays were the only means
of monitoring the flight. Incident investigations following accidents or crashes were generally based on

visual inspection of aircraft components.

With the development of microprocessor and lightweight sensor technology, automated monitoring
systems have evolved, initially consisting of small, portable systems for on-board data acquisition and
analysis of engine performance to on-board, stand-alone or integrated systems performing a limited set

of functions with subsequent data analysis by a mini-ground station.

With the occurrence of regulatory requirements for on board flight data recording in the early 1990, it
became feasible to perform operational usage monitoring and analysis of all key on-board flight
parameters by extracting data from the recorder. In case of an important event noted by the crew, the
contents of the recorded data could now be analyzed using a ground based computer system. The
availability of a crash recorder also made it feasible to perform detailed accident investigations

following a crash.

Within the last six to seven years, Flight Data Recording and Health and Usage Systems (FDR/HUMS)
have become available which combine flight data recording and health and usage monitoring. The
earlier systems were based on limited on board processing while newer, more advanced systems
perform extensive on-board processing for immediate availability of critical information to the flight
crew and also, for direct transmission to ground operations, in case hazardous conditions are detected
by the system.

The more limited monitoring systems without crash recorders, primarily limited to engine monitoring,

are still in use mostly on smaller aircraft where cost and weight are of primary concerns.

In the more complex FDR/HUMS, the two components of HUMS ; Health and Usage differ significantly

in terns of cost impact.

Usage Monitoring equates to the automation of record keeping - the improvement can be quantified in
terms of cost and data accuracy. Cost of usage software is not a major factor in overall HUMS software
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cost - its cost is also less dependent on aircraft type.

However, the Health component of HUMS is very cost sensitive - effective HUMS system operation
requires conditions monitoring by highly trained engineers/maintenance people. Addition of rotor track
and balance vibration monitoring to Usage Monitoring is cost-effective, particularly where flight data
recording is mandatory. Only 15 to 25% of recurring installation effort is for vibration sensors while
non-recurring software effort for vibration analysis is over 75% of total software cost for the airborne
system. Furthermore, significant vibration analysis software developments is required for each new

aircraft type. Additional software costs accrue as software evolves with operation, over time.

Major cost elements of HUMS are on-board hardware and ground station computers and their software.
Effective HUMS system utilization requires coordinated management/staff assignments including
training and logistics support. The overall cost of all these elements are impacted by system

complexity in terms of health and usage functions provided by the system.
EXPERIENCE OF HUMS TO DATE

Of 45 UK only occurrences on typical UK registered North Sea twin-engine transport helicopters
HUMS could have prevented to 12 accidents over the past 15 years. Based on statistical data collected
by the UK CAA prior to FDR/HUMS being installed on helicopters, the UK helicopter peak accident
rate was 4 per 100,000 operating hours (between 1983 to 1987). It was therefore assumed by the CAA
that this rate would have been sustained in the future if a HUMS had not installed in the UK fleet.

Recent data also shows a 2 12 times improvement with HUMS being a major contributor.

Presently, operators using FDR/HUMS routinely detect faulty components not detected by existing
maintenance procedures. According to data released by the UK CAA at the 24" Helicopter Health
Monitoring Advisory Group (HHMAG) meecting held May 1996, HUMS service experience from
330,000 flight hours (1993 through 1996) based on CAA Objective Logbook of approximately 160
aircraft including Eurocopter AS332L's and AS365's, Sikorsky S61's and S76's, Boeing BV234's and Bell
212's, 214ST's and 412's, 48 airworthiness related defect types per operator/HUMS combinations were
reported. Eight of the 48 entries were categorized as failures ; i.e., “misses” due to either insensitive
algorithms, poor accelerometer positioning on the aircraft or lack of a particular HUMS technique. Nine
of the 48 entries were classified as “evident in data” but not acted upon, primarily due to non-
optimized threshold settings, lack of ‘routine’ trending or the performance of a specific maintenance
action from the alert. The majority of entries, or 31(64%), were, however, HUMS successes. Based on
experience with HUMS, software and hardware improvements are presently being made to increase
the success rate. Today, routine removal of major subsystems are performed on HUMS alarms and
returned to the manufacturer for repair.

WHAT DOES A TYPICAL FDR/HUMS SYSTEM LOOK LIKE ?

The airborne system in a full-up FDR/HUMS includes a crash protected cockpit voice and flight data
recorder that meets latest international standards, i.e., ED55/56a, an onboard data acquisition system
and cockpit display and control panel which also comply with international standards including DO-
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160C, sensors and sensor interfaces, an aircraft integrated harness and racks and a power system
interface. The ground equipment typically consists of a flight data replay and analysis system and a
HUMS ground station. Data from the data acquisition system is downloaded via Data Retrieval Unit, a
PCMCIA card or an air-to-ground radio or satellite data link into the HUMS ground station and Flight
Operations Facility. Data from the crash recorder is downloaded either directly to a ground-based
desktop PC or a laptop computer for flight data replay and analysis.

The additional weight of a full up FDR/HUMS is typically 60 to 70 Ibs. In some aircraft installations the
weight may be reduced when FDR/HUMS equipment is installed replacing hardware previously used to
balance the aircraft. Several types of FDR/HUMS cockpit installed control panels exist depending on
aircraft type and whether the system is a first or second generation HUMS. Shown in Figure is the
control panel installation in a Sikorsky S61N. The panel size is minimized due to restrictions in
available cockpit space. The 5 button panel is in the center of the picture. Other panel designs provide
alphanumeric readout of values recorded by the FDR as well as HUMS exceedances (see Figure 1) to
the pilot.

FDR/HUMS have been installed by both the airframe manufacturer on new aircraft or by the operator
or dedicated system installation companies on existing, commercial and military aircraft. The
installation process typically takes between two and three weeks (or between 600 and 1,000 hours)
depending on aircraft size and comiplexity. The twin rotor CH64 or CH47 generally require twice as
many accelerometers an aircraft with a single main rotor. Often equipment apace is at a premium. In

MODULAR DATA 1o COCKPIT DISPLAY
AIR-TO-GROUND ANALYSSS UNI CRASH RECORDER AND CONIROL

PANEL

TELELINK ™™

DATA
RETRIEVAL UNIT
FUGHT
OPERATIONS
HEALTH &
USAGE
MAINTENANCE
GROUND STATION

Figure 1. Typical FDR/HUMS system
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some cases, such as on the Super Puma, a special mounting shelf had to be installed to accommodate
the Teledyne/Stewart Hughes North Sea HUMS data acquisition unit.

OVERVIEW, SYSTEM FEATURES

Helicopter monitoring systems have been design for a range of aircraft sizes with the Teledyne Aircraft
Integrated Monitoring System for light helicopter (T'AIMS LH) available for aircraft such as the Bell
206 or 407 or the Eurocopter BO105 or AS350, the T'AIMS I or T'AIMS II for medium size aircraft such
as the Eurocopter Dauphin or EC135 and AHUNMSTM for the Bell 412, Boeing CH47 or Sikorsky S76
or £ UROHUMSTM for the Eurocopter Super Puma Mk I or Mk II. The major difference between the
T'AIMS I and T'AIMS II are the addition of flight data recording for T'AIMS II. The flight data recording
capability makes it possible to perform aircraft performance monitoring, flight data and flight safety
analysis, accident investigation and aircraft performance tracking (i.e., how much has aircraft been
flown, what are the flight profiles, crew disciplines and long term monitoring of flights). T'AIMS I and
T'AIMS II both require a cockpit display panel and a flight data acquisition unit(Teledyne Modular Data
Analysis Unit or MDAU). However, T'AIMS LH does not require an MDAU since all data acquisition
and engineering unit conversion capabilities are included in the cockpit display panel. The T'AIMS LH
system provides pilot response via ten push buttons and one push/rotate dial, including marking events,
initiation of power assurance checks, results display and recording of aircraft data cycle map,
exceedance reports, pilot activated validation of Flight Summary Reports and aircraft event reports
stored on a PCMCIA card which can be downloaded into a laptop or desktop PC. For single engine
aircraft T'AIMS LH typically acquires approximately 15 flight parameters.

An FDR/HUMS system includes all the capabilities of T'AIMS II plus the capability to monitor the

dynamic components (rotor, engine and mechanical drive train) using vibration data from vibration
sensors for maintenance purposes including shaft and bearing diagnostics.
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Participation in [ AERO INDIA 96 |
Motoi Yoshiwaka

Abstract
TAERO INDIA 96) was organized by the Ministry of Defense in association with
the Aeronautical Society of India. It was held in Bangalore, India from De-
cember 3rd to 7th, 1996. TAERO INDIA 96] consited of an international air
show and a trade fair at the Air Force Station in the suburbs of Bangalore,
as well as an international seminar on [ Futuristic Aircraft Technology | at
the National Science Complex in the city center. I had the opportunity to
join and deliver a lecture entitled [ Helicopter Activities in Japan |.
In this note, I would like to report on TAERQC INDIA 96] briefly.
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The Globalisation of Helicopter Technology
Motoi Yoshiwaka

Abstract
Seven and a half years have passed since the Japan Chapter of American Hel-
icopter Society was inaugurated. It is the professional society that pro-

motes research and development in all aspects of the helicopter in Japan.
During this period, the Japan Chapter has developed more than expected, and
it has made many contributions to helicopter technology and industry in
Japan. In this paper, major achievements of the Japan Chapter, globalisa-
tion of helicopter technology, and a few comments on the future activity of
the AHS Japan Chapter are described.
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