_~AD=A058 223 BELL HELICOPTER TEXTRON FORT WORTH TEX F/6 1/3
CONFIGURATION SPECIFICATION FOR IMPROVED AH-16/@ HELICOPTERS. R==ETC(U)
MAY 74 R A MCWILLIAMS DAAJOI.-'I“-C-OIHIS ’
UNCLASSIFIED BHT-209-9‘07-200-REV—B

END
DAT
FiL MFfI
|O-. 78




Ystrevscon)
.1]£JE;F‘}V7 1; r«c,

,._7 -0l87

{27257 "

POST OFFICE BOX 482 - FORT WORTH. TEXAS 76101 a4 textroh company

-

BELL v
HELICOPTER comMmPANY

CODE IDENT NO. 97499

1 February 1974

Y. ADA058223

DATE
a— DATE
APPROVED ;)4/«/ 47 ém, Lo oAtEL 2 ek Zy

nnovso_LZ./f/r«/?ZMffé/ L 74/

DDC FILE -cop

oBEL lmproved AH-1G/Q NO. OF PAGES 35

ICAM Program

REPORT NO. 209-947-200" DATE 2-1-74
[D SONFIGURATION _é;PECIFICATION \
FOR

IMPROVED AH-1G/Q HELICOPTERS.RQWS}DI\BJE::} [

PREPARED UNDER CONTR I);AAJ 1=74=Ca ‘u}d3
H‘ BHF LA M—M@u@ [

AUG 29

Revisjan B

Date /116 May €974

Supersedes Rev A dated 27 Feb 1974
“\!"

e re——————

!-‘6‘-: ‘N STETEMENT R

Ap; : public release)
78 08 28 080 | il u..onUnhnhod ; | '




Ul ) AT s eG4 i e

(

h BELL
HELICOPTER commany
PROPRIETARY RIGHTS NOTICE
‘These data are fumished with unlimited data rights to the 5 6N
U.S. Government in accordance with the provisions of -y
Contract No.  DAAJOL1-74-C-0403 . '
AUC 2
(e
S
a
> 3
wy
-
: T T !
-4 AN ]




BELL

RIS ASE

e et e

209-947-200B

HELICOPTER company 16 May 1974
REVISIONS
REV
LTR | DATE DESCRIPTION 8y CKD. APPROVED|APPROVED
A 27 Revised to update McWilliamQ ,)rf/‘w-_iv ,%
-l Feb | performance and 2-27-7¢ 27re8
-1 1974 | weight data to
latest configura-
tion (Re: figures
1, 4, 5, 6, and 7).
B 16 | Revised to update McWilliamg t}ﬁm/{/ -
May | requirements for s.2u-24 |28 mAY 74
1974 | contractual
submittal.
(
7842 58336 REV 573 3




A :,.v'uuh L

SPECIFICATION CHARGE MOTICE

(5Kt JH St 4 vl INLCTIONS ) el Pk 11=/=74

PEERSPO. rieses

= B

Lioxhiie. v T s ...-;-a—sr--:w‘ P e T i v
o ) ot Clevocewo | 97499 1209-947=200B
- HIEZLICOPTIEER commraNy L-q APEROVID Er S R
et mmrie tevae e 2 finiad) Comnane ! 92[;09

P L R T

s AVLIIM DLUIURI LN

e iunu! Ul

TMIROVED
1.

ICAM 1) 1 COPTLRS

Tl T R ATEO LM N L |9 T AT NG 10 TCONTHA YUAL “_“:\lfn'
‘H-](./OJ__ NONI: DAATO] =74~C~ ();(\3] -

L ek NCCATURE 2oty A=1G S/N
b

] N 7()-] )()3()
e 1-1Q_S/N_70-1C055

THEY NGTICE INFORMS RKECIPIENTS THAT THE SPTCIFICATION IDINTIFIED BY THIE MPLLR (AND RIVISION LUTTER)

- Show.

IN BLOTK & HAS BLIKN CHANGED. THE PRAGES CHANGED BY TH!IS SCN DEING THOLE FURNISHID MERIWITH AND

CARRYING THE SAME DAYE AS THIS SCN.  THD PAGES OF THE PAGE NUMuS ',S AND UATES LISIED BELOW IN THC

SIMATY OF CHANGED PAGFS, COMDINED WITit NNl ISTED PAGES OF THL ORIGINAL 1S5UF OF THE RLVISION

SHOWN IN FLOCK 4, CONSYITUTE THE CURRLNT VEKSION OF THIYS SUCCITICATION,

13. 14,

SCN NO.

PAGES CHANCTD (INDICATL LULETIONS) LS A DATL

1 ey 3y

|

|
i
I
|
|
|

"- uku Al (AT

B e
u') " bee 60 l\)uu

iNGE

PAGES CHANGED AND TRANSMITVED HERFWITH

&, 5y 23, 26, 28, 29, 33 X 11-4-74

‘——--——-0” —— —
~, ~ & 2 N P L A e
e do pegn o 1CAM PROTECT ENOT? :w | ,"' tr o ool

et - - L e s e TANRR mLNST . 3SY Ya U GRS ATRNY ¢ Selane 5
S I"lllll'l nu,-nnl s rurlier page RTE (e

ﬂ'unl '.‘1 t

=k
s

THIS PAGE IS BEST QUALITY PRACT1CAbLLE .
FROM COPY FURNISHED T0 DDC —




X
e 209-947-2008
P (R e 4 Nov 1974
Ty (’.Uun‘ CIGOF 1 18 comisany
§ \_SPESTFTCATIONS
:; Military (Coutinucd) ,
‘, : MIL-W-25140A Deleted, ' l B
MIL-A-25403A 3 Feb 72 Adhcesive, Metallic, Struc- IB
- tural Sandwich Construction
MIL-C-25478(1) 14 Feb 57 Coolers, Lubricating 0Oil,
Aircraft Enginc, Synthetic
0il, General Specification
for
RBell lielicopter Company
‘ 209-947-105R-1 19 Jul 72 Detail Specification for
Model All-1G Helicopters,
FY-71 Procurement
209-947-150 7 Jan 74 Modification Speciflication
for Model AH-1Q Helicopters
Ay 209-947-199 Airworthiness Qualification
s Specification for Ilmproved
All-1G/Q llelicopters
Lvroming Division of AVCO Corp.
104,43 1 May 74  Model Specification, Shaft I(l)
Turbine Engine, T53-L-703
STANDARDS
Militory !
MIL-SID-210A 2 Aug 57 Climatic Extremes for |B
Milit ary Eguipment
' DItAWE G
Military
: AND 200975 brive-"Type XV Engine Accessory
3 PUBLICATIONS
3 U, S, Arme: Matericl Command
AMCLY 700-203 Dee 71 Engincering Design llandbook,
Helicopters, Part ITT
\’ Qualilication Assurancce
(4

| EEmmTET 2




209-947-200R
@lflvl‘l‘vnr"rrn COMPANY ' 4 Nov 1974

z

3 5

PN m:QUmmr.:N'rs/

3.1 Ceneral., This spcecification shall be limited to defining
only those components which are added and the subscquent result-
ing waight and performance changes for Improved All-1G/Q helicop-
tors The basic primary changes shall concist of installing the
N3 ra couponents and making modifications as required to
naclate these components @

-

/ ar main transmission, 212-040-TBA

b. GFE engine, Lycoming T53-L-703
c. 90-dcgrece gearbox, 212-040-TBA .
d. 42-degrecc gecarbox, 212-040-TBA

c. tail rotor drive shaft bearing hanger assembly,
212-040-TBA

f. -Tail rotor hub and blade asscmbly, 209-011-700-5
3.1.1 Transmiscion/powertrain guarantcc. The powertrain

described in paragraph 3.1, minus jtem b, thc engine and item £,
“he tail rotor hub and bladce asscembly, Shq11 be guaranteed to

\uoccessfully complete the 200-hour bench test per the test sched-

ule in paragraph 3.4 of 209-947-199.

3.1.2 Fstimated perfoimance. Estimated performance shall be
as follows lor IUAD standard atmospheric couditions, uuless
otherwise specificed, for a constant rotor speed of 324 RPM and
a gross weight of 10,000 pounds unless otherwise stated. The
acrodynmaic drag configuration utilized in the perfomance
estim.! lons 1s based upon estimated drag variations of the
XG5 TOW Missile System applied to "Engincering Phase D Test
lesults of the Bell Ali-1C liuey Cobra, U. S. Arny Aviation
Tesl Activilty, April 1970%. Performmance is basced on power

aviilabic ond fucl flow from Lyconing Model Specificntion 104,43,

dated ! Moy 1974, covering the T53«l- 703 Shafl Turbine Eaginces
vsing JP<4 fucl. ALl perfoviance btems are with the GFAE par-
ticle scparator and forcien object damare screen instnlled and
withovr the enviraments! control systam oporating, and with tho
IR svppressor romoved.  Alrceraft center ol eravity shall be the
most critical rom a dra; standpoint, and all wcapons shall be
in ¢ stowed attitude,

ESTIMAY 12D

Maximum level flicht speed at sca level ‘kts  131/128
at 1154 shp, 6600 RPM (4/8 TOW missiles)

Maximunm never exceed airspeed kts 170
’ PRACIICABLE
S S A 1S BEST QUALITY
BNe o v e o A o v [ |;_1 ¢ » mls PAGE m TO DDQ ‘—/
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3.1.2 (Continued)

E | ; Maximira endurance at sca level with hrs 2.6/2.5
| 4 1716 pounls of fuecl. Jucl includes
: 10 pereent reserve plus 2 minute
& warin-up and takce-off allowance m(M(,P) MArx CowT, Powear B
Does got include 5 percent increasc
: in engine speciliication SKC. (6600 RPM) ™
: ’ (4/8 'T'OW missiles)
Operating radius at cruising speed at nmi 135/131
sca level with 1716 pounds of fucl. '
Fuel includes 10 percent reserve plus
L : 2 minutc varm-up and take-off allow- B
b | 5 ance at MIP.  Docs not include 5 per-
{ cent incrcase in engine specification
' STCc., (6600 RPM)  (4/S TOW missiles)
Best rate of climb at 1290 shp fpm 1620 A
at sea level. (6600 RPM) '
E | : \service ceiling ot Maximum =t 12,200
1 b Continuous Power (MCP) (G66LOO RDPM)
: Hovering ceiling, OGE (6600 RPM)(IPR) A
’ a, with 95¢" OAT ft 1200
4 3 i b. with ICAD Std OAT ft 3800
lHlover gross weight OGE at 1b 9050
4000 ft and 95 % OAT and IRP
(6600 RPN
Vertical rate of c¢limb with IRP fpm 320
(6000 KPM) at sea level/Std Day A
3 Gross weiczht at 2000 ft and 70°F OAT
and IRP (L0000 RDPs)
; a. MHover, OCGE 1b 10,000 (1)
{ b.' 300 fpn vertical rate of 1b 9730
climh
B
3.1.3 Aireraft perforviconce curves. The estimated airerafl
L perferminnce curves arc inciudcd oir pages 12 through 35, Data
4 arc <houn for o rotor speed of 324 RI'M and for both elean and
3 cizht 100 confiuration. The maximun mission pross weight
I shall include full wrdnance, crew, and fucl, not to rxcecd
. n oopcrating gross welght of 10,000 pounds. ALl performance
urves ore with the CFAR particle separator and forcign object
v clomace cooecan insialled, without tie covironmental control syse
1Y ewn opurating, and with IR suppressos removed.
! [ Trovre 4} '.mISPAGEISBESTQUALITYPRACI‘IGAm
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3.1.4 Weight., The contractor shall establish and maintain a
_itable system to provide a high degree of weight and balance

ontrol an to facilitate preparation of specified weight and B
balance data.
F b : ’ :
4 B- 3.1.5 Conter of sravity locations. The center of gravity
‘ limits for internal loading of the helicopter are estimated as
follows:
Most forward cg limit = Fuselage Station 190.0
Most aft cg limit = Fuselage Statign 201.0
In addition, the estimated lateral cg limits for c¢xternal load-
ing of the aircrait arc as follows: ]
Right 2.5 inches 1
Left 2.5 inches

f Taken at Waterline 70

3.1.6 Arcas. The principal areas which will change from the
basic aircralt configuration are calculated to be as follows
(the following inforuation is not to be used for inspection !
purposcs):

; A (Tail)

= Tail rotor blade area (one blade) 4.07 sq ft ’
B - !
! ;: = Tail rotor geometric disc area total 56.75 sq ft (1)
; o (Tail) = Tail rotor blade geometric solidity

ratio (arca/disc area) 144 sq ft
3.1.7 Dimensions. The principal dimensions and general data
which will change irom the basic aircraflt configuration are es-
timated to be as follows (the following information is not to be
uscd for inspection purposes):
Chord, tail rotor blade 11.5 inches

3.2 Goeneral featurces of desjon and construction.

3.2.1 Coneral avrvancement,  The general arrangement shall be

the same os the basic All-1G and AH-1Q helicopter, except for the
improvemcntls as definced herein.

{ THIS PAGE IS Biod QUALITY FIAUL 4 vaeds
¢ FROM COPY FURNISHED T0 DDG g

¥
i




@

poe L 209-947-20018

HELICOI 1R comiany

4 Nov 1974

NAUTICAL M1/L3B

SHAFT HORSEPCWER

NAUTJCAL MILES _PER POUND OF FUEL

MG

LT S CATTD]

«22[TE1, FLOW ROT 6% CONSEIVATIVE]. 11 T-1.. I z

Treed St Shae S i R Eay et e R S 35C AT SEA LEVEL

b AT, 153-L-703 ;
20—-~‘-<r-” j === /
i S

it Bl e TN e P —~f.—.J—_—‘~1~-—'-w’/6///-’;~—~j\,,{,“\ GKOSS WETGHT -
LR e A L I J7080_ponrns
D Nl gl o e vk e e e e s Ut e e S Yy Ty o s e

3 (9] EEie PR 1) Y S -/»71»/‘_ s Jaona o
E M) BN e e g gy ./'..:‘1 SR e ::\,T(muc i

|

L o It e o 22 Tt e B S

o e e

e o I'/;' :__‘TM‘_}
N : 1-—;'-‘ St 1.1&1}1_:.
SRR e
TR U T A A { i - :

(00 == 1-

400 -

0 40 80 120 160
TRUF ATRSPEED - KNOTS

2

00

THIS PAGE IS BEST QUALYTY PRACILuADLS

FROM COPY FURNISHED T0 DDG

Figure 32, Performamee at Sea Level 35° ¢,
Clocon ComfT i lion

o




TIGTT

ey

DR e e i re e

neL.
HELKCOIN T IR comrany
=B "

209-947-200B
4 Nov 1974

T s

NAUTIZAL MI/LB

SHAFT HORSIPCWER

.2“

lHll ”()N M)l i CORGERVATIVE o e } i

TEe Ko

NAIMLI CGAL. M1V ES_PER POUND_QOF FULL,

e

e

.10 %

— e —

.1“." 2

]
i
S
ol
i
i

o

: ! 1 S ) I'r'\.ll

o I T SR O T 350 AT 400!
‘:”L.’ AR Lf\ 1531‘7011‘”'
'“*woooo RPM -

—-‘v~%-—-// ot 4,_:%“‘\ 7 \'70 \("‘f :

Ehely) 3DON

——

it

/0 I

wi71“331\fwr
/ & i

.‘_l b RS Vi a8 Hthl 06

e
-;'+_ {
L
I
|
[

. "K
v Lol e b
7/ < Y] H“

.....

14001

1200

1 =

1000 —

800}~ :

:kf%}ﬁ;ﬁéiﬁ;jif T
LAl el -

M \Jx”s"xl
CLIMIT

SSION

B !

L

g
#

—=

e

%

l
I

R o

;+

|

|

|

¢ Figure 14,

120 160

TRUE ATKSPEED - VNOTS

Pe

Cic

vioriance at 4000 Feet 35°
o G nfj{.\;.. Lion,

THIS PAGE LS Bocl QUALLLY ronvsavs .»uﬂ
FROM COPY FURNISHED T0 DDC

c,

i s

200

B—

/6

y




@ ey L 209-947-2008

L1 LICOPTE 12 comeany 4 Nov 1974

S NAUTICALMILES PER_POUND_QL FUEL
{
.ot

FUEL FLOW NOT ', (0’\ ERVATIVI] R N ST [ S B AR R O TTHATE D]
2 -'—.-%3~j-'“ll-4-1%<-‘~'—_- WEE S e e e i e e s e 15 AT SEA VEVEL
.‘ G e . Sl T Tl TH4-1-703 ENG

v} | e r— o —

H

- —— :

Eep ."'3 | )OU(A ’ [EEE I
. 900¢ B

! "
71—@;‘713@"\(;}.." R [,‘::

|

l

) e e R L S e : 2.
2 R R R T ; ’ R : (n()(]lf) RIPMi e
s e e | MRS S e T N R (| bt e ' _L,, o
S ’ Lol T I R B S E T S WRLCTE T
b : : ‘- ) I e A (R L e ) v
B o A et et e (e T ”."“x""'|'» "POU'\I St Vodor
| v et ' e i
{ e Lk B A ! ff"?i-.’.’y PN */0"0
} i

._J,,;,ﬁ

NAUTICAL MI/L3

el

1400r—=T1imi

b el A e
P e e e s
| e s
¢ (b S
13 . =
> ot
o

t (e 1200 T T B
IRANSMISS 10

;
P2 PO B T EER OO BRI R o o SR (O /6 o R Rl s It 1
1 (9 G e s R S e e e ety 2 e i e
. 5 1 N 1, . . . v & o 4 .

o

>EFCYIR

- e

8O0 -

AT KC

|
e N
t 1‘ '?:f: .2
B

SE:

600 ___‘__ S

4C0 :
4 0 40 80 120 160 200
\ TRUL AJRGPEED - KNOTS SHIS PAGE IS BEST QUALITY Pruwsly
FROM COFY FURNLSHED T0 LDG !
* Figurc 15. Porforteace at Sea Level 35° C,
6 Tow Coatipuration, //




209=-947-200R

GO

4Co

ey . |
Ll-nl ARCOIPTE R § Omiany 4 Nov 1974 |
NAUTICAL MILES PER_POUND_OF. FUEL
2214000 FLoy Qo 57 ¢ J : ( ] 1 ESTTHATEi
[ '«4~—v-~-e~ -{ 5°C AT 4000 FLLY
2 ! N 5 ,//:_; -\7/4\ 11).-1 703 EXG
. CEpmme/p Sqamn e wlenhesi i faps e | r—— ) T—"— ""' 2o e Bl >
R g o
g i e ZIK/ e f'--y,, ,‘(',‘l..‘.w._.p.,_ il
a0 f‘ l oii g 4 e l/ Fan ] ) l ]
= = el Sl Ve e i ) s B e (e v e i
=i ‘(".._...1.._-7!,_ 1‘ . Selih j f’/ _)/ i G ’U } - ] - {
B IEsE T
SRR R ' I R i i
a0 a2 : l ;;145.,_'§__; i AORS Dl P

120G = .

g .J. 'F B R g0 (o P
i s 1‘ ! : ‘::.“ i ;L'“i s
S e T G
N GG 6o 1 G
il !  -’|;’" i (R S R RO RESE L i
S VA AR ) BT LN
LS e
Sl s e e
-T’,'-—-_'LI-- ., ,""'l"'"" ‘.f"'I o) (ot (ot e e
WA N £ T K i I
At Ll B A ]

g e N P
7)1
P 9 I 5 s e e e e oy
_l.____' JEAEE I PR s ke S
s o
e ey e
BEREESEEEEE

% |

120

TRUL ALRSPEED = KROTS

Perforu

& Tow G

dmce
il dpuration,

at 4000 Feet 35°

200

THIS PAGE IS BEST QUALITY PRACTI
FROM COPY FURNISHED TO LD¢

C,
/L




LSTIMATED

4 Nov 1974

209-947-200B

100

90
Co‘\,o

80

70

]O,()UU Pounas

jd LCRR e o

N

800

2

VAT Y L NS € i raNny

-

-
-
v
-
[
-

400

o1

w
<
5
cC ‘ = 1
> =
c e
5 ‘
ST
oy 2 o
< -5 k
- S
== =
i O
R
-)I)- -
= 1
S A ]
& < -
o g
o =
~ 0 s
-
v s .
i = k
| =
o =
(o)
4
N




i atels o o

Ty

ol B oo e tocds o b i SubEN L

. B E  Dhe' it it st .. e

@ BELL 209-947-200B
HELICOPTER company 16 May 1974

CONFIGURATION SPECIFICATION
FOR
IMPROVED AH-1G/Q HELICOPTERS

1. SCOPE

1.1 This specification establishes the configuration of
Improved AH-1G/Q Helicopters. Bell Helicopter Company (BHC)
Specification 209-947-105R-1 is utilized as the baseline for
defining the modifications required to arrive at the Improved
AH-1G configuration. 1In addition, BHC Specification 209-947-150
is utilized as the baseline for defining the modifications for
the Improved AH-1Q configuration.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the exact issue shown form a
part of this specification to the extent specified herein. 1In
the event of conflict between the documents referenced herein
and the contents of this specification, the contents of this
specification shall be considered a superseding requirement.

SPECIFICATIONS

Military
MIL-A-5090B(1l) 15 Mar S5 Adhesives; Airframe Struc-
tural, Metal to Metal

MIL-T-5955A(1) 16 Aug 57 Transmission Systems,
Helicopter, General
Requirements for

MIL-L-7808G 22 Dec 67 Lubricating Oil, Aircraft
Turbine Engine, Synthetic
Base

MIL-H-8501A 7 Sep 61 Helicopter Flying and

Ground Handling Qualities,
General Requirements for

MIL-S-8698(1) 28 Feb 58 Structural Design Require-
ments for Helicopters

MIL-1-23699A 4 Feb 66 Lubricating 0il, Aircraft
Turbine Engine, Synthetic
Base

Use or disclosure of fale or thiy page 1
subject 1o the restriction or. the litie page 1.
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SPECIFICATIONS
Military (Continued)

MIL-W-25140A

MIL-A-25463A 3 Feb 72

MIL-C-25478(1) 14 Feb 57

Bell Helicopter Company

209-947-105R-1 19 Jul 72
209-947-150 7 Jan 74
209-947-199

Lycoming Division of AVCO Corp.

104,43 1 Sep 73

pra iy
STAN DARDS
Military

MIL-STD-210A 2 Aug 57

DRAWINGS

Military
AND2005
PUBLICATIONS

U. S. Army Materiel Command
AMCP 706-203 Dec 71

Use or @isclosure of 0ate on this page 13
subject to the restriclion on the titie page .

Deleted.

Adhesive, Metallic, Struc-
tyral Sandwich Construction

Coolers, Lubricating 0il,
Aircraft Engine, Synthetic
0il, General Specification
for

Detail Specification for
Model AH-1G Helicopters,
FY-71 Procurement

Modification Specification
for Model AH-1Q Helicopters

Airworthiness Qualification
Specification for Improved
AH-1G/Q Helicopters

Model Specification, Shaft
Turbine Engine, T53-L-703

Climatic Extremes for
Military Equipment

Drive-Type XV Engine Accessory

Engineering Design Handbook,
Helicopters, Part 111
Qualification Assurance
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3. REQUIREMENTS

3.1 General. This specification shall be limited to defining
only those components which are added and the subsequent result-
ing weight and performance changes for Improved AH-1G/Q helicop-
ters. The basic primary changes shall consist of installing the
following components and making modifications as required to
accommodate these components:

) a. main transmission, 212-040-TBA
b. GFE engine, Lycoming T53-1-703
c. 90-cdegree gearbox, 212-040-TBA
d. Uu2-degree gearbox, 212-040-TBA

e. tail rotor drive shaft bearing hanger assembly,
212-040-TBA

f. Tail rotor hub and blade assembly, 209-011-700-5

3.1.1 Transmission/powertrain guarantee. The powertrain
described in paragraph 3.1, minus item b, the engine and item f,
the tail rotor hub and blade assembly, shall be guaranteed to
successfully complete the 200-hour bench test per the test sched-
ule in paragraph 3.4 of 209-947-199.

3.1.2 Estimated performance. Estimated performance shall be
as follows for ICAO standard atmospheric conditions, unless
otherwise specified, for a constant rotor speed of 324 RPM and
a gross weight of 10,000 pounds unless otherwise stated. The
aerodynamic drag configuration utilized in the performance
estimations is based upon estimated drag variations of the
XMES TOW Missile System applied to "Engineering Phase D Test
Results of the Bell AH-1G Huey Cobra, U. S. Army Aviation
Test Activity, April 1970". Performance is based on power
available and fuel flow from Lycoming Card Deck File No.
LS19.05.32.01 and Model Specification 104.43, dated 1

. September 1973, covering the T53-L-703 Shaft Turbine Engines

using JP-4 fuel. All performance items are with the GFAE
particle separator and foreign object damage screen installed
and without the environmental control system operating, and
with the IR suppressor removed. Aircraft center of gravity
shall be the most critical from a drag standpoint, and all
wezoons shall be in a stowed attitude.

ESTIMATED
Maximum level flight speed at sea level kts 131/128
at 1134 shp, 6600 RPM (4/8 TOW missiles) :

Maximum never exceed airspeed kts 170

Use or disciosure of data on this page 13 3
subect tc the restriction on the title page
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3.1.2 (Continued)

Maximum endurance at sea level with
1716 pounds of fuel. Fuel includes

10 percent reserve plus 2 minute
warm-up and take-off allowance at MCP.
Does not include 5 percent increase

hrs

in engine specification SFC. (6600 RPM)

(4/8 TOW missiles)

Operating radius at cruising speed at
sea level with 1716 pounds of fuel.
Fuel includes 10 percent reserve plus
2 minute warm-up and take-off allow-
ance at MCP. Does not include 5 per-
cent increase in engine specification
SFC. (6600 RPM) (4/8 TOW missiles)

Best rate of climb at 1290 shp
at sea level. (6600 RPM)

Service ceiling at Maximum
Continuous Power (MCP) (6600 RPM)

Hovering ceiling, OGE (6600 RPM)(IPR)
a. with 95°F OAT
b. with ICAO Std OAT

Hover gross weight OGE at
4000 ft and 95° OAT and IRP
(6600 RPM)

Vertical rate of climb with IRP
(6600 RPM) at sea level/Std Day

3.1.3 Aircraft performance curves.

tem operating, and with IR suppressor removed.

Use or gisciosure of date or this page 1§
subject 1o the restriction on the litie page.
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1357131

1620

12,200

1200
3800

9050

320

The estimated aircraft
performance curves are included on pages 12 through 35. Data
are shown for a rotor speed of 324 RPM and for both clean and
elght TOW configuration. The maximum mission gross weight
shall include full ordnance, crew, and fuel, not to exceed

an operating gross weight of 10,000 pounds.
curves are with the GFAE particle separator and foreign object
damage screen installed, without the environmental control sys-

All performance
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( 3.1.4 Weight. The contractor shall establish and maintain a
suitable system to provide a high degree of weight and balance
control and to facilitate preparation of specified weight and
balance data.

3.1.5 Center of gravity locations. The center of gravity
limits for internal loading of the helicopter are estimated as

follows:
Most forward cg limit = Fuselage Station 190.0 .
Most aft cg limit = Fuselage Station 201.0

In addition, the estimated lateral cg limits for external load-
ing of the aircraft are as follows:

Right 2.5 inches
Left 2.5 inches |
Taken at Waterline 70 | 8

3.1.6 Areas. The principal areas which will change from the t
basic aircraft configuration are calculated to be as follows
(the following information is not to be used for inspection
purposes):

, Ay (Tail) = Tail rotor blade area (one blade) L.3 sq ft
\
Ag = Tail rotor geometric disc area total 60.0 sq ft
% (Tail) = Tail rotor blade geometric solidity

ratio (area/disc area) 0.0717

3.1.7 Dimensions. The principal dimensions and general data
which will change from the basic aircraft configuration are es-
timated to be as follows (the following information is not to be
used for inspection purposes):

Chord, tail rotor blade 11.5 inches

3.2 General features of design and construction.

3.2.1 Gereral arrangement. The general arrangement shall be
! the same as the basic AH-1G and AH-1Q helicopter, except for the
. improvements as defined herein.

—

W
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E ' Weight Statement
Improved AH-1G/Q Changes

Tail Group

. “Change to AHE-1J tail rotor blades and hub

Body Group

Strengthen vertical fin
] . Strengthen tail boom
Strengthen transmission support
Strengthen 1ift beam
Strengthen diagonal strut end fittings
Strengthen 1lift link

Controls Group
Change to AK-1J push-pull tail rotor controls

R T ey

Engine Section
Strengthen engine mounts

Propulsion
Change to T53-L-703 engine
( Ernlarge engine oil cooling system
Change to main transmission
Change to 42-degree gearbox
Change to 90-degree gearbox

Total empty weight increase (pounds)

-

Use or gisciosure of 04 ¢ ON this peye 13
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3.3 Aerodynamics.

3.3.1 Aerodynamic design. The fuselage exterior shall be
smooth, featuring fairness of surfaces, trueness of contours,
and minimization of drag.

3.3.2 Stability and control. MIL-H-8501 shall be used as a
Zesign guide for the stability and control characteristics of
the aircraft. BHC Specification 209-947-199 shall be used for
verifying the proposed modification with regard to airworthiness
qualification.

3.4 Structural design criteria. The helicopter structural
modification and component design shall be analyzed, flight
qualified, and static tested to determine adequate margins
resulting from the increased transmission torque, increased
tail rotor thrust, increased engine weight, and associated con-
trol system loads.

3.4.1 Structural design improvements. In addition to instal-
lation of new components as defined in 3.1, the following types
of modifications shall be accomplished to accommodate these com-
ponent changes: ,

a. Install new modified push-pull tail rotor control
system to adapt to the existing forward section of
the tail rotor control system.

b. Modify the existing transmission support area for
increased transmission torque.

c. Modify the existing lift beam to accommodate in-
creased gross weight.

d. Replace airframe fittings and associated rod ends
of the diagonal structural tube.

e. Design new 1lift link if the current AH-1J lift link
cannot be utilized.

f. Modify existing tailboom vertical fin to accommo-
date the following:

1. Increased tail rotor thrust
2. " Push-pull tail rotor controls
3. AH-1J 90-degree gearbox support

g. Modify the existing tailboom to accommodate the
increased tail rotor thrust and torque,

Use or disciosure of adle on this peue 18 7
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3.4.1 (Continued)

h. 1Install new engine mounts to accommodate the in-
creased engine weight.

i. 1Install higher capacity engine/transmission oil
cooler blower.

©3.5 Anti-torque (tail) rotor or tail group.

3.5.1 Anti-torque (tail) rotor group.

3.5.1.1 Description. The tail rotor shall be a tractor type
two-bladed, rigid, delta-hinged type employing preconing and
underslinging. Each blade shall be connected to a common flex-
beam type yoke by means of teflon-lined pitch-change bearings.
The blade and yoke assembly shall be mounted on the tail rotor
shaft by means of a delta-hinged trunnion to minimize rotor flap-
ping. Teflon-lined bearings shall be used in the trunnion. A
pitch-change mechanism shall be provided to increase or decrease
the pitch of the blades. A dust boot shall be incorporated on
the pitch-change mechanism where practicable. Provisions shall
be incorporated for quick removal of one tail rotor blade for
air transportability. Blades shall be individually serialized.

3.5.1.2 Tail rotor blade construction. The blades shall be of

bonded aluminum alloy construction with a stainless steel spar
used for rigidity. A honeycomb core shall be used to stabilize
the shell structure. The blades shall be constant in plan form,
and tapered in thickness from root to tip. The blades shall be
suitably reinforced at the root end for attachment purposes and
balanced to ensure individual interchangeability. The blades
shall be bonded with adhesive conforming to MIL-A-5090 or MIL-A-
25463. These blades shall not incorporate ice protection.

3.6 Transmission system.

3.6.1 Main rotor transmission system. The main rotor trans-
mission shall be in general accordance with the requirements of
MIL-T-5955, except that it shall be capable of operating with
MIL-1L-7808 or MIL-L-23699 oil. A scupper drain line shall not
be installed. The main rotor transmission shall be a two-stage
planetary system with a bevel gear input. The gear ratio between
the engine and rotor is 20.383 to 1. The transmission shall in-
clude parts used in the transmission of power to the main rotor
through the mast assembly. The mast shall be constructed of
tubular alloy steel and shall be readily removable from the
transmission to facilitate disassembly for maintenance in the
field and packaging of spare transmission. The transmission
rating for Maximum Continuous Power (MCP) shall be 1134 shp at
6600 RPM with a 30-minute rating of 1290 shp at 6600 RPM for
hover and low speed flights. Anti-friction type bearings shall

Use or disclosure of data on this page 1s 8
subject 1o the restriction on the litle page
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3.6.1 (Continued)

be installed at all required locations. The transmission shall

be mounted on suitable vibration isolators. A 1ift link shall

be attached to the structure to carry thrust loads. The oil
pressure transmitter and oil temperature sensing bulbs shall be
.installed on the transmission. A tachometer generator drive in
.accordance with Drawing AND20005, Type XVB, shall be provided for
the main rotor and shall be installed on the transmission assembly.

3.6.2 Anti-torque (tail) rotor transmission system. The anti-
torque (tail) rotor transmission system shall be compatible with
oils conforming to MIL-L-7808 or MIL-L-23699. The system includes
shaft assemblies, bearing hanger assemblies with flexible coupl-
ings, intermediate gearbox and tail rotor gearbox. The inter-
mediate gearbox shall transmit power from the tailboom shafts to
the rear shaft. The 90-degree gearbox transmits power from the
rear shaft to the tail rotor shaft. All shaft assemblies shall
incorporate quick-disconnect couplings.

3.6.3 Transmission system cooling and lubrication system.
The transmission has a wet-sump lubrication system consisting
of a pressure pump, oil cooler, an automatic emergency oil
cooler bypass system, a pressure relief valve and bypass mani-
fold, oil filters, jets, valves and associated hardware. These
components are integral to the transmission assembly, except
for the oil cooler. The oil pump shall be immersed in the oil
sump. A temperature and pressure relief valve shall be integral
with the oil cooler. The transmission shall include a 30-micron
maximum oil filter with replaceable element. The transmission
shall be cooled by conduction and supplemented by the transmis-
sion oil cooler.

3.7 Flight control system.

3.7.1 Directional tail rotor pitch control. The directional
controls shall control tail-rotor pitch change. The tail-rotor
pitch-control system shall consist of adjustable pedals and
push-pull tubes and shall incorporate a single hydraulic system
and pedal centering force gradient device. Duplicate tail rotor
controls are not provided. The pilot's and gunner's pedals
shall be interconnected. The system shall be designed in accor-
dance with MIL-S-8698.

.3.8 Main propulsion unit. The engine installation shall con-
sist of one Model T53-L-703 GFE engine conforming to Lycoming B
Model Specification 104.43.

Use or disclosure o' gata on this page 1s
subject 1o the restriction on the title page 9
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3.8.1 Engine mount. The engine shall be mounted in a hori-
zontal position above the aft portion of the fuselage. The
mount shall consist of built-up steel and titanium members and
fittings to accommodate the T53-L-703 engine.

3.8.2 Cooling system. The engine cooling system shall pre-
vent the temperatures of the engine, engine-mounted accessories,
eigine components, equipment located in the engine compartment,
and engine fluids from exceeding the maximum allowable limits, B
provided the atmospheric air temperature does not exceed 12°F
(design objective of 22°F) warmer than the hot atmospheric tem-
peratures specified in Table III of MIL-STD-210.

3.9 Lubricating system.

3.9.1 Piping and fittings. AN or MS fittings shall be used
in the system. Tapered pipe threads shall not be used in the B
installation except for permanent closures.

3.9.2 Temperature and surge control. An oil cooler in accor-
dance with MIL-C-25478 shall be provided. A temperature control
and pressure relief valve shall be provided for the oil cooler.
A cooling fan shall be provided to supply air to the engine oil
cooler to accommodate the T53-1-703 engine. The oil cooler fan
shall be powered by engine bleed air.

Use Or disciosure of 6ata on this page 15
subject 10 the restriction on the title page. 10
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