


AHS BAXHRTE

CHARTER

OF THE
Wria
The Board of Directors
of the

American Helicopter Society
hereby aclknowledges the establishment of the-

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 aiverafrt developed in the area of Vertical

Take-Off and Landing (VTOL) devices.

Signed this fifteentli day of December
nineteen hunelredt and eighty-nine

prEsident



10.

AHSH A

BIHE

= Ml

19954
6.1

6.2

6.3

6.4

ALY

oW
8.1

=W

A %

T e

- e >

e SN

6.1.1 SEERNY RP—1DHRBIIDNT

6.1.2 BEZEMMMANY 275 OTBSEIN B RHEG . HIH  2 7 LR

F10[m (FIER) AR

6.2.1 AN(ANY) ATHIIDNT

6.2.2 EANY T OFEMRIT

6.2.3 [RMIRBAERKICEIT A 275 HEOER & HE

FE1m (XER) RS

6.3.1 AR ENIFRATREE 3 HHFEA DN
6.3.2 ANV a7y ORITEE ERFEBIZONT
633 BT~ 2 0 5 BRI DR

6.3.4 ANV aF &Iz kBREANKIEHIZONT
NVEEF v 7 4 — B B4R RS

74 WA

AN a7y ki

AFERCEH

ol

C

17

20
21
25
29
30
33
37

40
41

48
52

53

56

59
61

66

67



1. &R

N aty —Eathaek kR R

WEE 7 F4 ZM T + — b7 — X THA N 72 AHS(American Helicopter Society) DL Tl. £ DH
FIRE Y ¥ 5 VTR U -T2 ~ 3 QREREOREFIERE R E Sh T,

ZDHTRIZIAN » 72DEANY 375 —ic L 3 Bt R—FH D X ¥ — FaRshicskEg L. Haosts
{/E’J 7‘:% Lo 'flo

THRHR ERITIV— P EBEDOIIAIZRA P L7222 0 6Bick -T2 2 9K, 2 3 AMT
PCEBRAATIE. KT AV ALST Y =V U RERBALTI—0 v/ iclED . YR TEBELTT
FRAMOHRBHD T FHRICRD, O UIHERERK T Lz,

RRCZ DREILETE & ABIEFIIEC DD T, FARS WD RIZFEEBK LB AItE A
T B SDOBLHIIEE T —IVTEOELIT) &b VI ab—Y 3 VICE B O FHELD
RBEEZRDL EN. LB ZDL IR EAF — LA A THENIIRDZ20TIREL, IFEAE
AADLRIVTR->TLEDI DT I,

ANV IFZ IR OTRITEETHOTRII EICONTE L DADBELER - T T, BAODEL
ALEUTHR—LEV MEERISED BEICHEL7ZD. £ &4 HEILZY 3 IcH
SOEEIIRTHRIIPOELEVIBENDEINOIE, THN-BRETEICL. £ LD
S L. BIMEIS BBREBVLDIEAS,

HETE, ZREL-EFEUDTTHT I v 7 UBERETARZIETH A0, T, M TE
DREFEPCHABLELDT D> HALEZOWEEELS UL EEATHITHIZE S
72D BROEWIDEELRLENI D ZI NI RBRTBRSNAEENTEA EE 5 T,
TIDEIADENTIKEL,

CABRBREDOH T, BERNSANINY 3T 9 —DEERFGABOMAZ, VINWZIF—EA2E54L
TERLZOBADRDLNIZDIZTIES LI &75,

N T —FIRHED 9 AOPIRATHERAIE- - NE  RICICHEEAE - 708, £ DJhA%.
BROICBROT 2 &R0, JCEZABBREDE D O ERERMICZABANTTELDIZER
E Q=R YA AN

ZoHNE, BIEEDABRICY INVIF—EABM-ThH oW D7,

ANY IT—HIRRETE HRIZTHECOEENTICCHD SOREEEL TNEIZNER S,

Uk



Py —1

=R

= Rk

EIES I
AUN—= S
FrTV
Alak

HEEE
HHEEE
HERE
HEESE

HHEER

HEEHE
W
WAEEHE
HIEHEE

H¥ . RHR
e RBHY

BE
L2

B®E
L2

L

®E
2

L S
L2

13

PN

A

b

}”EH AN

Ak

p=7: 3

=3
[
HEF
;e

NN

ik

Nkt
A

RA

TErE
BE

L
A%

pSIES)

W Bowm W

FREIDZTY S (BR)
RILHEER Bl E

() 33 2—FANY a7y SRR
BB BT

RARF RIMBEBNE L L 5 — &
RMZERFWTR KRR FRELR
BLETXE () THEREN BfEtEER
NHETE (%) MEFED RE

NBETZE ()
MZEFHEER /NEAINY 275 BHBE

MEFHEMT I AR S E
TRATSEBRES RATHBMI A E R

P RER MEFEHLZHE HR

(B) HUBHEEETRR RERHEALE
EAB I (M) U

BRI TY T (BR) 11T TN AY -

SEELE () AHEMETEH Y7 L8R
NY 375 BAER BB R E

W2 B R SO A I IR

JNIBETE (B
METHERELR NV ISR A

HHMAE (k) BT A4EE

SEETE ) BHBMETEH Y AT L8 K
NY 375 B R R

BLETIX (B FHEEH
BB ANV AT I EZRE

wEBAEXEL 1 HZEK CEEER

VZ—RMV=F4 VT4V F—F > at (K
B

() BERFHT MERSHEES 2%
#EEHR E5 1 FIER ISR SRAE R



BAERICfAE [3 BBHEE4AE BABHEE. MABHEE)] KO
[4 FHEE4AE] (3HE~16H) IZHIBEW-LE L,



NY T T EMB2EB
Japan Chapter of The American Helicopter Society
(AH S HAXE)

F1E KR

(FP)

;1SR AL TNY a7 7 HiE4 (Japan Chapter of The American Helicopter Society,
AHSBHASHR) 1 (LI TAR2] EWH) EFFRT 5,

(Bt

F2% AR BN IT Y RUEHBEEARTORBICES T 47/5H. AHSOHALES
(Japan Chapler of The American Helicopler Svciely) &L T. Y a7 ZiFNc HEEEE
EREAITICRT AR, HBR. BEF. S, HEER. ERE. 2 TONBICh I S T
FIEEOTEMAL. HHRIEDIF/L. 2EMEOHKE, EESHROELH TS LAHE
T 5,

CEFEBAE)

FIGK AROEMEEREEIESREKURIALR LT S,
HHAIZAHS OEARAMN., ABK. WA SEOEE HEHIEL 2HEAKIET 5,
BHESIEHSTREINCAHEHIE D&, ALDOFERFHE AL E LEITd 5,
ARLEOEBEIL. 2EICZRSHSEBENICE <,

F2E 28
(£BDERK)
A% A2E. AAEFEOAHSOERE., #4ALE, EALE. HEEALE., TITALOR
BaB4Eb > THRT %,
(£BD5HE)

BH%& A2OMEALKBIR. E2E. FHELE, BB, RUELELE. AL T—REALE.
HEEARE, ROEBHEENSE S,
®© E£2BL, BIZOERAET 5D T, ARICASHIAZE LI L HMELTRALZ 12
LD,
@ FHELHIE. BIROEKREZETHHDT. ARICALHAELIEE LEHRATEELE
tLTERDOSNIED,
Q@ EHREICIEIEALE R, A0 BMICERE LALOIEEA BT 5 AlC, F4
1010, 00 0MUELOBSEEZMAT AEAIEITEA
@ RZE2EIT. IEOFREDHEE. A0 BIERR UHEE IR EEE S IEN D - T\
ZELBELTETACHE LV ERD SN HD,
® —MRUHEBEEAZER., iZOEREET 5 DT, ARICASHAZ ALY LHEE
DTRA—ROHEEFEARBE L LTGRO O,
AR U E2)
FOHE HIFOBRSIEUL. ARAHLT 2 LbDIMEDHIAZS, $HREATHLET 5D
EDREZ. 2RICEE L. BHE2OFREZEZ TR S0,

(Br2)
B1ER A2E, 2ENROZEESOVTNMNIEZHU LcE X3, HELSTERD YL NAEBRELT 5
ZENTE B,

O ALOHMIIRT 5L BITRNRS 1L &,



@ HEMIZZOERERS LOLBITADH ST L%,
® Zofth, EOBFIHET 5 X5 UTANS T & &,

= HOHER)
F8F RAB. RROTNTORHIIHMH T ZHER L UEEOIER A 5 1 5 MR A F5,
€ =[%F:%;)

F9% B ROBBEHE,

(&)

ERUES

GEE)
LHSES

(FH)
EAVES

(k#5)
B18%

O HFHPAUHRE, BREATEDOSNICFHEICHD 2 &

3% &E

A3, ROBEEB o

=k (PRESIDENT) 14
Hl=k (VICE PRESIDENT) 2%
[AERLES (MANAGING DIRECTOR) a4
M (DIRECTOR) E e
LES (MANAGER) “ 14
HerFiEY (SECRETARY TREASURER) 1%
A=y THY (MEMBERSHIP CHAIRMAN) 14
LIt S (PROGRAM CHAIRMAN) 1%

W, 2B (ADVISER EMERITUS) 2@ JEMNTE 5,

HARMEL, BT E MRS S HEE U, S BOSEE X IIBEOAGE A28 C LA RET 5,
£E. Al % \m&ﬂ$®ﬁb &%,

HEDfEa IERIRTEY . A VN —2y T BREEORBIZIEENT Y.
%%iﬁ%A#%%bA&ﬁ& R

AeOFBAEERT. 248 4 ARBEICBIEI N T NIERL 5750,

BU, U REAE UTGAOBTEDORTIR., ZOHE, BMESOAHITL > TIRE
T2,

TEOEMIE. 2 #fF LT 5,
BL. A%k, BIEREDEMIIHIHEEDORK D ORI & 2,

BHEDOBHIZROEES D T 5,
O £RE3. FH22E LT, 2BAFE L. 20881207 2 —-JoFEL2E S, 2K
e, HFEZOHE L5,
Q@ BE=RE. aEEMEL. 2EENH S X3, TOBKEARITT %,
@ WHEMFLUHSET, BRELAEE L, KREOES I ZMb 2 EANEIRARET 5,
@ MBBHNEENER BRI ALOEEICH- 0, ROFIEAEY L, SEF UM
EEMET %,
- REMUHESFHEOFILRA AL L, TN SORRIIHOWTOEERAER UM T
@o
R DEFESRAERT U, BEORSEEOTIEAE S,
AR, AR RICHE T 2 2 OMORS. BlisEIHEAH) S ffTExhe
EBAEITT 5,
® A=y THEFAESE R, SEOMNN T 2 RAGE A TEETT 5 &
HiT, SERBEMERFEET S,
SATHHA SR EE DB, &UV@@W T w A LI ERICHE T 5,

— 18— .



® BEEF. BHELATEL. ALDEHEICET 22ERVHEREADOHRE L RAHIEE
BIRMELEITT %,
D BHEIZ, BHELEHBERL, ALO0EEEL T, 2ERVEE2EHE L. A2DHE
FHEORTE & Efc M7 5 L, 2ERUHESES L 0 RINIEBE T,
(BEHE2)

145 HHERKE, BB RN INERET 5,
(BHER)
B15% BEXE, MELIEU, BEENS INEBET 5
(P& '

165k AROEEICARENEL T LB TEBELORRICLID ITNEED S,

(#&2)
BITSR R ASORESREMETH D, 2BL2E%4 b > THRL., FHIE L ToF 4TIk
ML, IROFRZHET 5D TH S,
717’_ L HEL)W \Et 2Dl &, FREREDRE I HD 1L EDOL DA, FEEEVIR
Fk Lo & &3, EEERFICRR SRR LN S 0,

CD %{E@@Hﬂﬁm:ﬁﬁ&
@ MHYDOLEE
® TERUREAE
@ FDMEENSHELFADIEY
® 2EHNODREHIH
B2E. 2EOBEEDOHE X EFERO LT AUELASL L 70,
REDHRIEIZHIIIC L b, BRI, BEABOEEICOAFHRIINDS I ENTE S,
G1$)
§5184% 7-1:A 3, HESOARAE T, ESLAET 5130, AXOHMICH - 1 SEDITHEIT
ENTE B,
B5%E £t
(&DEE)
B9 ASOREIT, BIE, BEESERUENSMEL->TH T,
(28

#2204 SBROBIUI, KICE DTS,
@ E%A%i ﬂzc’fr”zlﬂé INEBNS %o
@ [EE2EIE, BESORRICLD .. LECSUCEEHINT 5,
(&FHERD)
215 AROEEEEELIAIA»CEIAZ IAETR L »F LT 5,
(&Fh)
225 AROREE. BBHAFEEE ME/MEL L TTO.
2FE. EfEIC G ERTL. ARAEEL DD LT D,

6 F RN
Geh73)
235 MO NE, FRotFEL 2 15 HNOHETLHDLET 5,



6. 19958F THELH
6. 1 e -HES

B kK:199546H9R8 (&
¥ P BMBEEERIER - SIWTHREAE S -

W %
I % &
I
(1) ZZEHRPIEERAY 352D T
ZEETE kR RK
() EERMANY 77 OTIGHR S BIARHEE, §lH 27 A S
YINEEHE EBEEX BK
m s
SFEETE (k) SEBEMETFHY A7 L8R - /NMEETLS
v HRES



1.1 =S85 AN R P —

1 oBEFEI(ZTDUNT

hEL =T VI ki R

RAPID PROTOTYPE DEVELOPMENT OF

MITSUBISHI

Akira Sato

CIVIL HELICOPTER RP1

Churyo Engineering Co., Ltd.

Abstract :

For wider acceptance of helicopters in the civil aviation market, the weak points of

helicopters such as noise, uncomfortableness, unsafety, and expensiveness must be
improved.

features overcoming the weak points.

Engines were also newly developed by Mitsubishi.
The development schedule span and cost were extensively reduced by utilizing the rapid

Mitsubishi has developed a proof-of-concept prototype helicopter incorporating improved

prototype method of Skunk Works, and the first flight was made 21 months after the program
go-ahead,
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The flight tests have revealed that the devices for noise and vibration reduction work
well and good results seem to have been obtained.
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PRODUCT AND TECHNOLOGY DEVELOPMENTS
AT BELL HELICOPTER

TROY Gaffey
BELL HELICOPTER TEXTRON, INC.

INTRODUCTION

Bell Helicopter is one of the world's leading producers
of rotary-wing VTOLs. Bell certified the first
commercial helicopter, the Model 47, in 1946. Since
1946, Bell has produced over 33,000 helicopters
(including 4500 produced under licensee) and has
developed over 140 different models. The Bell fleet
currently flies almost 5 million flight hours per year.
Bell has also been the leader in developing tilt rotor
technology having flown the XV-3, the XV-15 and, in
partnership with Boeing, the V-22 Osprey.

The main Bell factory, located in Fort Worth, Texas
USA employs over 6500 employees and produces
military helicopters, the V-22 Osprey and dynamic
components for commercial helicopters. A second
factory at Mirabel, Canada (north of Montreal)
produces commercial helicopters, and has over 1700
employees.

CURRENT PRODUCTS

Bell produces two military helicopters at Fort Worth --
the AH-1W Cobra for the U.S. Marine Corps, and the
OH-58D Kiowa Warrior for the U.S. Army. The AH-
1W and OH-58D are also produced for several non-
U.S. military services.

The AH-1W is a twin engine, 14,700 pound gross
weight, multi-mission attack helicopter with a
maximum speed of 170 knots and a cruise speed of 150
knots. The W is capable of carrying a number of
missiles including TOW, Hellfire, Sidewinder, Zuni
and conventional rockets. It also has a 20mm turreted
gun.

The OH-58D Kiowa Warrior is a multipurpose light
helicopter featuring an integrated "glass" cockpit with
two multifunction displays and a four-bladed rotor
system driven by an improved engine and transmission,
with a 5500 pound gross weight and a maximum speed
of 125 knots. It has a mast mounted sight for day and
night target acquisition and an inertial navigation
system with Doppler interface. The aircraft has a
complement of air-to-air and air-to-ground weapon
systems and an external cargo capability and can
perform troop transport and MEDEVAC. The Warrior
can be carried in C-130, C-17, C-141, and C-5 aircraft
and can be mission capable approximately ten minutes
after being unloaded.

At the Mirabel, Canada plant, Bell produces the Models
206B, 206L, 230, 212 and 412. The 206B JetRanger,
introduced in 1967, is a five place, turbine powered
light utility helicopter used in numerous applications:
training, offshore transportation, police work,
electronic news gathering, sightseeing, etc. Over 3000
206B's are currently in service. The 206L is a larger, 7
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place light utility helicopter used primarily for
transportation and sightseeing.

The Model 230 is a 10 place, intermediate class
helicopter used primarily for corporate and utility
transportation and Emergency Medical Service (EMS).
And, the Models 212 and 412 are twin turbine medium
class helicopters, sharing an essentially common 15
seat cabin. The 212 utilized a two-bladed teertering
rotor and was certified in 1972. The 412 has a four-
bladed soft-inplane hingeless rotor and was certified in
1981.

The Models 230, 212 and 412 helicopters are all

certified to FAA Part 29 Transport Category Standards
and are IFR capable. ’

NEW COMMERCIAL PRODUCTS

Bell is developing two new commercial products: the
Model 407 light single engine helicopter and the Model
430 intermediate twin helicopter. Both will be
certified in early 1996. The Model 407 is designed
from the Bell Model 206L and the OH-58D. A
modified fuselage from the 206L is combined with the
drive train and four-bladed rotor from the OH-58D.
Gross weight is increased to 5000 1b (from the 206L4's
4450 gross weight) and maximum speed increases
nearly 20 knots. In addition, a number of refinements
were added to enhance passenger comfort and reduce
operating cost.

The Model 430 is derived from the 230 and used a four-
bladed, all composite bearingless rotor. The 230
fuselage has been stretched 18 inches to provide
additional cabin space. The four-bladed rotor is based
on the highly successful Bell 680 research rotor flown
in the mid-1980's. The bearingless rotor provides
excellent handling qualities and a smooth ride.

V-22 PROGRAM

The V-22 is now in the Engineering and Manufacturing
Development (EMD) phase of the program. Qver 1000
hours of flight testing were accomplished with the Full-
Scale Development (FSD) aircraft and the data from
this testing has been used to guide the design of the
EMD production representative aircraft (four will be
built during the EMD program). Improved processes
have been used to design the EMD aircraft: (1)
Integrated Product Teams, (2) 3-D design using CATIA
and (3) electronic mock-up. As a result of using these
improved processes, the empty weight of the EMD

aircraft is currently about 1300 pounds below the V-22
specification weight, and the recurring flyaway cost has
been reduced by over 21 percent relative to the FSD
aircraft.

Much of the weight and cost reduction has been
obtained through the application of advanced
technology. For example, one-piece titanium casting
are replacing multiple forging used in FSD. The
advanced technology casting has essentially the same
mechanical properties as the forging. Minimal
machining is required compared to the forgings and
there is no assembly labor involved.

Significant cost saving was achieved by automating the
manufacturing processes. For example, an automatic
tape layer is used for the EMD wing skin (vs. hand lay-
up in FSD) and robotic direct fiber placement machines
are used for several rotor and airframe components.
We are also realizing a significant reduction in V-22
assembly labor as a result of our use of 3-D design and
electronic mock-up -- parts simple fit together better!

The first V-22 EMD aircraft is now in final assembly at
Bell's Texas flight test center. It will undergo ground
testing during the next 10 months with first flight
scheduled for late November 1996. The aircraft will be
ferried to Patuxent River, Maryland for flight testing by
Bell-Boeing-NAVAIR Integrated Test Team (ITT) in
the spring of 1997. Testing will continue through
1999.

V-22 production deliveries are now scheduled to begin
in 1999.

TECHNOLOGY

Bell has a broad based research program aimed at
improving the overall capability of rotorcraft.
However, we are placing emphasis on reducing cost --
both acquisition and ownership -- and on reducing
noise.

For a helicopter, manufacturing cost typically breaks
down as follows: the engine represents 20 percent of the
cost, the rotors and drive system another 20 percent,
and the fuselage, subsystems, interior and paint and
final assembly 60 percent. The airframe structure is
one-half of the 60 percent or 30 percent of the cost of
the helicopter. Furthermore, the airframe can represent
a significant ownership cost for some operators because
of corrosion. Bell is directing research at developing
composite design and construction techniques that will
cost less than an aluminum airframe to manufacture and



will not corrode. Our approach is to build the
composite structure in four or five large sections and
bond that section together, thus significantly reducing
assembly labor.

Another cost reduction research thrust is Health and
Usage Monitoring (HUMS) technology. Bell is
working with the FAA, Teledyne, and Petroleum
Helicopters (PHI) to develop HUMS technology such
that safety and reliability will be enhanced and
operating costs can be reduced through maintenance
and component retirement life extension.

In order to reduce helicopter noise, Bell is developing a
ducted tail rotor. The duct also protects the tail rotor,
thereby enhancing safety. Flight tests of four and five-
bladed ducted tail rotors have been conducted. The
five-bladed rotor with nonuniform blade spacing
provides the lowest noise level and a pleasant sound,
according to observers. Performance and handling
qualities of the ducted tail rotor are equal to or superior
to the conventional tail rotor.

FUTURE PRODUCTS

Bell has two new, exciting products in development --
the Eagle Eye Unmanned Aerial Vehicle (UAV) and
the D600 medium class commercial tilt rotor.

The Eagle Eye UAV is a tilt rotor configuration so that
it has greater speed and range than helicopter based
UAV's. Because it can hover, it does not require the
complex launch and recovery systems associated with
fixed-wing UAV's. The Eagle Eye has a maximum
gross weight of 2000 pounds and a maximum speed of
over 200 knots. Eagle Eye is in flight status and has
successfully demonstrated hover, conversion to
airplane mode, and flight to out-of-sight range. The
next step of this program is to demonstrate shipboard
operational capability.

The D600 medium tilt rotor is in predesign at this time.
Predesign efforts are directed at defining a
configuration, performance and price. If predesign
studies are favorable, a go-ahead could occur in 1996
with production deliveries occurring in 2001 or 2002,

The D600 is the same size as XV-15 research aircraft
and utilizes the technologies developed for the V-22.
Its size and weight is comparable to the Bell 412 and
Sikorsky S-76 helicopters, but offers twice the speed
(270 knots vs. 135 knots) and range (770 NM vs. 390
NM).

Operating cost per hour is lower than the helicopter
and, because of the speed advantage, seat-mile cost is
only 60 percent that of the helicopter. Noise is much
lower than a helicopter.

CONCLUDING REMARKS

Bell has been a pioneer in the helicopter industry. The
Bell Model 47 was the first commercial helicopter
certified by the FAA-Type Certificate H-1 issued in
May 1946 -- 50 years ago. Bell flew the first turbine
powered helicopter, the UH-1. Now Bell expects to
bring the tilt-rotor to fruition with the V-22 and
possibly the D600!
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