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~~iS1i~~T i~’i CA’l’i UN’~

• t’1~~1J t a r v  (C o n tj . t ;u ~ t i )  
-

M I L — W —  2 ~] !40A Oclet od . 
. 

B

J-IIL-A-2  5L16 3A 3 Feb 72 Mhc ’s ive , Metal l ie , S t ru c— B
- tural  S an dw i c h  C o n s t r u c t i o n

M I L - C - 2 5 4 7 6 ( l)  14 Feb 57 Coolcr ~~, L u b r ic at i n g  Oil ,
Ai rc r aft Engin e, Synthetic
Oil . , Genera l  Spccif icat ion

• for

1~c ’! 1. lirI ~ ~nt r r  ~~~~~~ :inv

209 -94 7- 10 5R- 1  19 Jul 72 J )et a i l  S p e c i f ic at io n  for
Nod c-1 All-IG 1-lelir -opters ,

• . FY- 71  Procuremen t

2O9-9~ 7-i50 7 Jan 74 Modification Sp e c i fi c a ti o n  - 

-

for Model AH-1Q Helicopters

• 209-947-199 Ai rwor th ines s Q ual i f i c a t i o n
- • Spec i f i ca t ion  j ar  improv ec~ B

AII-1G/Q h el icopters

L\’r in ! ’~~~~ ’ ~ nr1 ~~~~~W Cfl_C~~~p

104 .43 1 Nay 7’~ Model Spec i f i c a t ion , Shaf t  (1)Turb ine  E n g in e , T53- L-703

S’I’ANI )\flDS

F 1 ~~t iry 
-

MI L-Si ’ 0-2 10A 2 Aug 57 C l imat ic  T~ctrc ’mes for B
N il i t  L LXy E q u ip m en t

f l~ 1 ~~~-~rv
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Li 3, ~~~~~~~~~~~~~~~~~~~
3.1 Gcn or~~1. Thi s spc - i f i e a t i o n  shal l be ] i m it c ’ i t o  d e f i n i n g

o n ly  h~~~e c~L) :~ pnnc’n~~s w l i  rh  are a t i d c ~1 and I he s u bs equ e n t  rc’sul.t—
ing wci ~ 1-~L - and pe r rn r rn nt~ ’c’ c hangc ’i~ fo r I r n p i o v c d  A 1l—IG / 9  h c ’ l i c o p —
t ~~~~~ The bdsi r’ pn i tn dnv  ch an ges  sh;il l  row: i t of ~ n s l  al l  ing the
I Q~ T/~’ ~ ~~~~~ r o~ u o n r r i  t S ~ 1 ( i  m~t k i n g  mo :l i  Nc at ions  as r equi  red to
acc
,
/:i c’ 

• .~t. c’ thes e : o m pu n c n t s

/ a; r:~ in  t r an cm i ss i c ln , 2 12— 0 1i0— T BA

B . CFE cng~ nc , Lycor~in~ T53-L-703 
-

~~ B

c .  90-degree  gearbox , 2 12-040-TBA 
-

ci . ~2 - degr c e  gearbox , 212-040-mA

e. tni I rotor drive shaft bearing hanger assembly,
2 l2-04 0-T 13A

f .  Tai l ro tor  hub and bl ad e as~~cmb 1y, 209-011-700-5

3.1.1 Tr rm c~ i , ~~ion/po\ ~’or tr a i n_ g u ar~J n t C r . The pow c r t ra ir i
dcs cr ibc2:~ ~ n par~~~raph J .1, m i n u s  i t  er~ h , t h e  e n g i ne  a~.d i tem 1,

au rotor  hub and b1a~~c ass cr~bl~’, shall  be guar : tn l  cccl to B
• ~~~ cc c’- s f u l i y co~,~~1~~te  t he  200-hour  b ench  t c~ t per the  test  sched-

ule  i n  p ar ag raph  3. 4 of 209-94 7- 199 .

3. 1.. 2 i~~t i:~.ai ~~ perfoiir~~rc ’ e .  Est i ’r a t c d  pcrfoirn~nnce shal l  be I B
as fo l  ! O’~~. (Jr J ; .1~~ SI •11~ d~i1’(~ j l t~~O S ) :~1C~~1C C’o. ( ] i t i Of l S , u i t l  ( ‘SS
o t h F rb% 1 ~ c ~p - c  if ~ c d , for  a cO n s t Qn ~ ro to r  iced of 324 RPi-1 and
a ~ro~~; ‘~.‘e I ~ h t  of 10 , 0 O )  i~~~~r~ is u n l e~;s o~ h c r ~~ise st a t ed  . The

I - ro n f i L l 1 r .~ 1 I O U  U t  I ized iii 1 he  pcrron iianc : c
~~ i i . ~~ ~~~~~ i~; i n ~~e~ u pon es~~i i a 1  c d  drag v a r L n t i o~i : - ; oI t h e  A

X~•: L , ‘ - ( ~~ - •, . ;f l ~ ~~yst ’: .1n: 1l Led I o t l F ~~~~j n c c , r i~~~ P h a s e  1) T est
( ‘ c i  ni t ~, c- i~cl1  Au — )  C Lu c y  Cohr a , i~. S. Ar r y  A v i a t i o n

Te’: i t  ~v I -; /s , y 1  1 19 10’ . !~~ri ~~~~:r n I c c  1.’. bas:ed on po~’cr
~~~~ 1~~~, t • f l I J  ~~I 4 (  I 11O\  rut : L V L o : ~ 1fl .~ Mc ~c 1c1 ~‘1)( ~C 1f i C f l L  ~on lOf :. L 3 ,

(~ ~ ~~~ ~u v c r  • LL ‘I5~ - l - 70 3  S h a l L  Turb ine  Lnjy i n es (1)
u~: i n .  J F — .’. • 

‘ -  I . A ] ]  ( l - c I t~~~~ t f l C .’ •1 t  s a r -  ~‘iL-h  Lh c ( ; I A E  pa r —
it  ~

- (  - 
!~~~.1 l ) : 1 1 1 1  ()~~~. ‘ J l  1 ) ! )  j~ ci. d a : a  0 ~~ rL en 1u~~ t n  I led and

\~7j  t ~~~
C ) I h I . I 

~ , : -  ( ~~~ — - i i ~~c - i i L : .  L(i !’. L r O l ~— y ~~L~ -lfl O~ 1. riLin g , :i,d wi th  t h L ~
I~ ~~~~

‘ - ~~- t ’ r n ,~~V L d .  / . ru~n i L  c - r ’ n t  cr  oJ ‘v a v i t v  sh: i ] h -  L 1 u -  A; :u ~: L L ,
~~ I ‘ r ’ ‘ii a dra s LancJ 1)o I i  i i  , and a l l  WL~~pOns,  shall  be

in ~ ~~d ~I L L c  Lud c- .

M x - ~~’ .’-’~ lr’~’ci f I i ~~ht  spec’ I at  se a I c’vcl kts 131/ 128
:‘t l1~’~-~ s l i p ,  ( 6 U ( i  I~ ’M (4 / S  ‘l~ )W m i s~-;il~’s) B
M ax in ’uin  never exce~~ cii r~’;pc-ed kt~ 170

• 
• —
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“
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• Li
3 . 1 . 2 (C o nt i n u e d )

ESTT!~~rED

• M ax i n u r i  on r l u r a n t ’e  at sea l eve l .  w i t - h  hrs 2.6/2 .5
1716 po on Is 01- f u  e.l . 1k ci In c  I ud es
10 ~~ i c c nt  r e s e r ve  p lus  2 m i n u t e
wa r;~ — ~1,) ~r -1 t a)~ i- — i  I allow anc- c ar(MCI) . M ~~~ . ~~~~~~ Po ~ B
floes ~~ ) I ~n - luc ]  e 5 pcrccn L i n c r ea se
i s-i engine specilieation SF’C. (6600 RPM)• (4/8 TOW miss i le s )

Op e r n t : i n ~ r a c l ]u ~ at cr u i s i ng  sp eed at nmi 135/131sea le ve l  w i t h  171 (1 pou :i ’ ls  of fu e l .  -

l u el  i nc I. u.1 cs 10 pore en t rc~~c’rv c p lus
2 mi nn t :  c w a r m —  U~ and t al t  c — o f t  a l l o w —  B
3fl(’ C at  M11’ . D~ cs not  in c l ud e 5 p e r —
cent  lr l rr ca se  ~n e n g i n e  r :p eci •f icat : ion
S T”C . (~~630 RPt-~) (4/s TUW missi les )

Best r at e of c l imb at i2~)0 s i-ip fpm 1620 
Vat sea level . ((1600 RPM) -

~~~erv ice ceiling ~ t Maximum f t 12 ,200
Continuous Power ( M C P )  (6600 RPM )

Hovering ceiling , OGE (6600 R P M ) ( I P R )  Aa . wi th 95~~i - ’ OAT f t  1200
b. w i t h  1CAO Std  OAT f t  3~ 00

Hover  gross wei~~Iit  OGE at lb 9050
40t ) 0 f t  and 95 ~i OAT and J R P
(6600 RF: ;)

• V e r t i c a l  rat e of c l i m b  w i t - h irj ’ f pm 320
(6 ( : 0(1 NP H) at sea 1ev ci /S U Ha y A

Gr o si~ \-~L - L h L  a t  2000 f t  and 70°F OAT
and I T~I ’ ( ‘~~,()() J t r - ; )

0.  Ih ~~- i- , OCL lb 10,000 (1)
b. ~(‘U f pti . v rtical ra tc  of lb 9730

(- I UUI) 
B

• T~. 1 .3 1.1 ncr ; I I .  p p n l r ) r ,  : n c ~ ~~~~~~~ The c’stinia ’ c’c] aircrnfL
- i  r I L  Lu r~TT are j , c TI~~ T ~~~~jT :i:-c~ 1 2 I. Ii r~~~ ,h 3:1. D( 11Z1

‘i . -
~ b r  :t r e L u i  s I n  d of ~~~~ I~t ’M and J U I  b o t h  C i t  an and

• c i :  • h L ‘J f t  C.C~ ru ~_ t i  r.’ I Li on . ‘ I I  ic max i i u i i i n  ml ~ S I on ~rus s w~ i ~ I t
sh a l l  JVI ( I l 1i - f u J  I ~~r d i i a i i c c , crc ~c. and fu el , not 10 c x c  e c U

~~~ n opc ra l  i i  i~_ ~-, ros~ ~-; W ’  -~ ~- I L o l  1 0 , 00(1 poui~ 1s . Al. 1 p -r f o  r i ~:in~~curve~ r wi ih Lim C l A i -  pa r1 i.c 1 c- 5 I-p ar a  LOV ai)(l fo re i.r,ii obj  ccl
1~~: 1 ’ (  i n i 1 i : - : ~ :1 I~ U , u i  n h ( , 1 I t .  L ~ ( i i \ i YUfl~I I L - I I L ~tl c-onero i ~ys—
,.LIi C ) 3 ) t . I

... I Liii : , ~~ Id wi t h 1 U ~ uj )pr (~ .uor removed
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• ‘~~ 1. 14 W r ’i r l t t .  The contractor shall establi sh and m a i n t a i n a
• _ jl . able svst. (‘iti t:o provide a hi gh ci cgr ee  of w ei  g u t  and balanc e Bontrol flfl i to facilitate preparation of spec i f i ed weight. and
balance d at a .

3.1.5 ( T h n t or_o f 1r nv i t ~~j or0H o ns .  The center of gravity
limit - s for  interna] loading of t he  he l i cop te r  a re  es t imated  as
follows:

Mos t forwar d eg l imi t  Fusel age Sta t ion  190.0

l’bost a f t  cg limi t = Fuselage St0tjQn 201.0

in addition , the estimat ed lateral cg limits for çxternal load-
ing of the aircrait arc as fol lows :

Right 2 . 5  inches
Lef t  2 .5 inches
Tak en at W a ter l i n e  70

3 . 1 . 6  Arr~~~. The p r i n cip a l  areas wh i c h  wi l l  change  from the
b a s i c  a~~a- l  d~ c on r i g ur a t i on  are  c alc u l a t ed to be as fo l low s
(t h e  f o l l o w i n g  i n f o r mat i o n  is not to be used for insp ec tion
p u r p o se s) :

• 

~~~
. (Tai l)  = Tai l rotor blad e area (one blade) 4.07 sq ft

= Tail rotc.r geometr ic  disc area total 56.75 sq ft (1)

~ (ThIl)  = Tai l rot - or b l ade  geometr ic  so l id i tyg r at io  (a r e a / d isc  a rea)  .144 sq It .

3 .1.7 1) m r I n s i c ,n s .  The p r inc ipa l  d imens ions  and gen er al d a t a
wh ic h  w i l l  L- h ~~1fl~~~ C I rom the  bas i c  a i r c r a f t  c o n f i g u r a ti o n  are as-
t i mat  Pd t ( t  be as fe l l ows  (t h e  f o l l o w i n g  i n f o r mat i o n  is not  to be
used fo r  i n s p c ~~t io n  p u r p o s e s) :

Ct~ord , t ai l  ro tor  bl ad e 11.5 inches

3.2 Cc ’ n r ; l  f c~i t - n r ( n  of ci c i ~~ n an- i  r o n s t r u c - t i o n .

3.2 . 1  ~~~~~~~~~~~~~~~~~~~~~~~~~ The gene ra l  a r ran g emen t  shall  be
the s:~ C’ •~~ t1u ~~~~ A i I — ] ( ,  a nd Al l -I c  he l i cop ter , exc ept for t he
impr ov  c’int -i i  s as d ef :i i i ~~d here i n .

~~ OM 0 DD.C ___- 
•
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CON Fl GURATION S P~~~I FICATI ON
FOR

IMPROV ED AH-IG IQ H~~~IOOPTERS

~~. SCOPE

-
: 1.1 This speci f ication establishes the con f igu ration of

Improve d AH-iG/Q Helicopters. Bell Helicopter Company (BHC)
Specification 209-947-105R-l is utilized as the baseline for
defining the modifications required to arrive at the Improv ed
AN- IG configi . r a t i on .  In add i t i on , BHC Specific ation 209-947-150
is utilized as the baseline for defining the modific ations forS the Improved AH-1Q configuration.

• 2 .  APPLI CABLE D0CUM E2~TS

2.1 The following documents of the exact issue shown form a
part of this specific ation to the extent specified herein. In
the event of coi~flic t between the documents referenced hereinand the con t ents of this speci f ication , the contents of this
specification shall be consider ed a superseding requirement.

SPECIFICATIONS

Mil i tary

M IL-A - 5090B(1) 15 Mar 55 Adhesives ; Airfram e St ruc—
tur al , Metal to Metal

MIL-T-5955A(l) 16 Aug 57 Transmission Systems ,
Helicopter, General

- Requirements for

MIL-L-7808G 22 Dec 67 Lubricating Oil , Airc r af t
Tu rbine Engine , Synthet ic
Bas e

MI L-H-850 1A 7 Sep 61 Helicop ter Flying and
Ground Handling Qual i t ies ,
General Requirements for

MIL-S-8698 ( 1)  28 Feb 58 Structural Design Require-
men ts for Helicop ters

MIL-L-23699A 4 Feb 66 Lubricating Oil , Air craf t
Turbine  Engin e, Syn thetic
Base

~~~~~~~~~~~~~~ ~ E~
E 
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~~~
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~~~~~~~~ ~~~~ -~ - - 
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SPECIFICATIONS

Military (Continued )

MIL-W-25140A Deleted . B

- 

MIL~A~ 25Li63A 3 Feb 72 Adhesive , Metallic , Struc- l B
ttjral Sandwich Construction

MIL— C-25478( 1)  14 Feb 57 Coolers , Lubricat ing Oil ,
Ai rc ra f t  Engine , Synthetic
Oil , Gen eral Specific ation
for

~~ ll Helicopt er Compafly

209-947-lO5R-l 19 Jul 72 Detail Specific ation for
Model AH-IG Helicopters ,

• FY-71 Procurement

209-947-150 7 Jan 74 M3dificatiort Specification
for Model AH-1Q Helicopters

209-947-199 Ai rworthiness Qualif icat ion
Specification for Improved B
AH-IG/Q Helicopters

~ycoming Division of AVCO Cor.~~
104 .43 1 Sep 73 Model Specif icat ion , Shaft A

- 
- -

-
- 

/~~
‘ Turbine Engine , T53-L-703

STAN DARDS

Mi l i t a ry

- - MIL- ST D-210A 2 Aug 57 Climatic E~ctremes for  B
- 

- Mili tary E~ uipm en t

DRAWINGS -

Mil it ary~

AN D2005 Drive-Type XV Eng ine  Accessory
PUBLICATIONS

U. S. Army Materi el Command
ANCP 706-203 Dec 71 E ng i n e e r i n g  Design Handbook ,

Helicopters , Par t III
Qua l i f i ca t ion  Assuranc e

2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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3. R~~ UIR~~1ENTS

3.1 Gen eral. This specification shall be limited to d efining
only those com pon ents which are added and the subseq u en t resul t-
ing wei ght and per formance changes for Improved AH-lG/Q helicop-
ters. The basic primary changes shall consist  of ins ta l l ing  the
fo lowing c omponents and making modi f icat ions as required to
accommod ate these compon ents :

a. mai n tran smission , 2 12— 040-TBA

b. GFE engine , Lycoming T53-L---703 B

c.  90-degree gearbox , 212-040-TBA

d. 42-degree gearbox , 212-040-TBA

e. tai l rotor  d r i v e  shaft  be aring hanger assembly,
2l2~ 0L4.0~ TBA

f .  Tai l rotor hub and bl ad e assembly, 209-011-700-5

3.1.1 Trartsmission/powertrain guarantee. The powertrain
described in par agraph 3.1 , minu s i tem b , the engine and i t em f ,
the tail rotor hub and blade assembly,  shal l be guaranteed to B
succ essfully complet e the 200-hour bench test per the test sched-
ule in par agraph 3.4 of 209-947-199.

3.1.2 Estirnated performance. Estimated performance shall be lB
as follows for ICAO standard atmospheric conditions , unless
otherwi se spec i f ied , fo r  a cons tan t rotor speed of 324 RPM and
a gross weight  of 10 ,000 pounds unless otherwise stated . The
aerod ynam ic drag conf igurat ion u t i l i z ed  in the  pe rformance
est imat ion s is based upon esti ir iated drag variat ion s of the
XM6 S TOW Miss i le  System aDp lied to  vtEn g ineering Phase D Test
Results of the Bell AN-1G Huey Cobra , U. S. Army Avia t ion
Test A c t i v i t y ,  April 1970” . Performance is based on power
available and fuel flow from Lycoming Card Deck File No.
LS 19.O5 .32 .0 1 and Model S p e c i f i c a t i o n  l04 .L43 , dated 1 A
September 1973 , covering the  T53-L-703 Shaf t  Turbine Eng ines
usin g J P - 4  f u e l .  All  per formance  item s are wi th  the GFAE
Dart icle separator and f o r e i gn object  damage screen installed
and wi thou t t h e  env i ronmenta l  control  system operating , and
~-~~t ’r the IR suppressor removed . Airc raft center of grav ity
sha l l  be the  most c r i t i ca l  from a drag s tandpoint , and a l l
~ ea~~ons shall be in a stowed a t t i t u d e.

~~T IMAT ED
M aximum level f l ight  speed at sea level kts  131/128
at 1131+ shp , 6600 RPM (4/8 TOW missiles ) 

‘ B
Maximum nev er exceed airspeed kts 170

Of disc ios ufe ~f 64)4 On Iflis ~~~i S

~ 
~~ub~~~Ct IC the r,str,~t,on or the t itl e pege J S 
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3.1.2 (Con tinued )
EST IMAT ED

Maximum e n d u r a n c e  at sea lev el wi th  hrs 2 .6 /2 .5
1716 pounds of fuel . Fuel inc l ud es
10 perc en t res erve plus 2 minu te
warm-up  and t ake-of f  al low anc e at MCP . B
t~ es not includ e 5 percen t increase
in engine spec if icat ion SFC . (6600 RPM)
(1+/8 TOW missiles )

Operat i ng radius  at cruis ing speed at nmi 135/131
sea lev el wi th 1716 pounds of fuel .
Fu el inc lud es 10 perc en t res erv e plus
2 minu te  warm-up and tak e-off allow- B

S ance at MCP . tbes not includ e 5 per-
cen t increase in engine specification
SFC. (6600 RPM) ( 1+/S TOW missiles)

Best ra te of climb at 1290 shp fpm 1620 Vat sea level. (6600 RPM)

Serv ice ceiling at Maximum f t 12 ,200
S Con tinu ous Power (MCP ) (6600 RPM )

Hovering ceiling , OGE (6600 RPM)( IPR ) A
a. with 95°F OAT ft 1200 -
b. wi th ICAO Std OAT f t 3800

Hover gross weight OGE at lb 9050
4000 f t  and 95°F OAT and IRP
(6600 RPM )

Ver tical rate of cl imb wi th IRP f pm 320
( 6600 RPM) at sea level/Std Day A

3.1.3 Aircraft performance curves. The estimated aircraft
performance curves are inc1ud~~ on pages 12 through 35. Data 5are show n for a rotor speed of 324 RPM and fo r  both clean and
ei ght TOW c o n f ig u r a t i o n .  The maximum mission gross weight
shall inc lude  fu l l  ord nan ce, crew , and fuel , no t to exceed
an operating gross weight of 1.0,000 poun ds. All performance
curves are wi th the GFAE par ticle separ ator and foreign objec t
d am ag e screen ins talled , without the environmental control sys-
tem oper ating , and with IR suppressor removed .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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3 .1. 4 Weight. Th e con trac tor shal l es tablish an d main tain a
suitable system to provide a high degree of wei ght and balance
control and to facilitat e preparat ion of specified weight and
balance data.

3.1.5 Center of grav ity loc ations. The center of gravity
l i r r it s  for internal loading of the helicopter are estimated as
fol l ows:

Most forward cg limit = Fuselage Station 190.0
Mos t af t cg limit = Fuselage Station 201.0

In addition , the estimated lateral cg limits for external load-
ing of the aircraf t are as fol lows:

Right 2 . 5  inches
- - Left 2 . 5  inches

Tak en at Wat er line  70

5 3.1.6 Areas. The principal areas whic h wi l l  change from the
basic a i r c r a f t  c o n f i g u r a t i o n  are calculat ed to be as follow s
(the  fol lowing informat ion  is not to be used for inspec tion
purposes):

Ab (Tail) = Tai l rotor blad e ar ea (one  blade) 4.3 sq f t

A
g = Tail rotor geometric disc area total 60.0 sq ft

a (Tail) = Tail rotor blad e geom etric solidi tyg ratio (area/disc area) 0.0717

—__
~.LL. Dim ens ions .  The prin cipal d imens ions  and gen er al da ta

which wi l l  change from the  basic aircraf t con f igu ra t i on  are es-
timat ed to be as follows (the following information is not to be
us ed for  insp ec tion purpo ses) :

Chord , tai l rotor  bl ad e 11.5 inches

3.2  General  feat ures of des ign  and c o n s t r u c t i o n .

3.2.1 eal arrar1g~ernent. The general  a r rangement  shal l be
the s ame as the  basic AH-lG and AH-lQ hel icopter , exc ept for the
i mp r o v em e n t s  as d e f i n e d  here in .

‘I -

Use or d ’sOCs u re 01 dli on tP ~~s peg. is 1
Iut* 1 to the res tri ct io n on the till. pege 
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Wei ght Statement
Improved AH- lG/Q Changes

Pounds

Tai l  Group 1.2

Change to  AH-1J tai l  rotor blades and hub

Bod y Grou p 20.5
Strengthen vertical fin 3.0
Strengthen tail boom 5.0
Strengthen transmission support 6.0
Strengthen l i f t  beam 4.0
Strengthen diagonal  stru t end f i t t i n g s  2.0
Strengthen l i f t  l ink

Con trols Group 1.6
Change to A}i-lJ push-pull  tail  rotor controls

Eng ine Sect ion 2.0
Streng then eng ine mou n ts

Propulsion 35.2
Change to T53-L-703 engine 5.0
Enlarge engine oil cooling system 5.0
Change to main transmission 11.6 5

Change to 42-degree gearbox 2.6
Change to 90-degree gearbox 11.0

S 

Total empty weight increase (pounds) 60.5 B

Or 0 - V’sj ’ I  Di 04 a Ol’ l ’ s  ~~ C

S I su~ ,c ~ t~ Ir- r r e s I r c l ic  on 1 r tt1 ~~~ 6
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3 . 3  Aerodynamics.

3. 3.1 Aerodynamic  des i gçj. The fuselag e ext erior shall be
smoo th , featuring fairness of surfac es, trueness of con tours ,
and minimization of drag .

3.3.2 Stability and cont ro l .  MIL-H--SSOl shall be used as a
design guide for the stabil~~y and control characteristics of
~he aircraft. BHC Spec i f i cation 2O9~ 9L+7_l99 shall be used for
ver i f ying the  propose d modific ation wi th regard to airwor thin ess

- 

- 
q u a l i f i c a t i o n .

3. 4 Structural des ign  c r i t e r i a .  The hel icopter  s t ruc tu ra l
m o d i f i c a t i o n  and c omponent  des ign  shall be analyzed , fl ight
qua l i f i ed , and static tested to det ermine adequate margins
resu l t ing  from the increas ed t ransmission torque , increas ed

S tail ro tor thr ust , increased engine weight , and associated con-
t rol  system loads.

3. 4 .1 S t r u c t u r a l  des ign  improv ements .  In add i t ion  to j nstal-
la t ion of n ew c omponen ts as d efine d in 3.1, the follow ing types
of mod i f ic ations shall be accomp lished to acc ommod ate thes e com-
ponent changes :

a. Ins ta l l  new modified push-pull tail rotor control
system to adapt to the existing forward section of
the tail rotor con trol system.

b. Modify the existing transmission support area for
increas ed transmission torque.

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

d .  Replac e a i r f r a m e  f i t t i n g s  and associat ed rod ends
of the diagonal  s t r u c t u r a l  tube .

e. Design new l i f t  l ink if the c u r r e n t  A}!-1J l i f t  l ink
canno t  be u t i l i zed .

f .  Modif y ex i s tin g  tai lboorn v ertical f in to accornmo-
da te  the fo l lowing :

1. Increas ed tai l rotor  th rus t

2 .  - Push-pull tail rotor controls

3.  AH- lJ 90-degree gearbox support

g. Mod i f y the ex i s t ing  tailboom to ac commod at e the
increased tai l rotor thrus t and torque .

Us, or d~~~f~ - ,rr of OIL )~ , 
~~~~ p4~~ ‘~ 1 7S uOpec t to t fs p rest ’  I(IIOn on t hC ? 11c )IICJC 
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3. 4 .1 (Cont inued )

h. Install new engine mounts to accommodat e the in-
creased engine weight .

i. Install higher capacity engine/transmission oil
cooler blow er.

— . 3.5 A n t i - t o r q u e  (t a i l)  ro tor  or tai l gro~~~.

3.5.1 An t i - torque  (t a i l)  rotor group .

3.5.1.1 Descr in t i on .  The tai l  rotor  shall be a t rac tor  type
two-bladed , rigid , delta-hinged type employing preconing and
u nde r s i i n g i n g.  Eac h blad e shal l be connec ted to a common flex-
beam type yo’-~e by means of teflon-lined pitch-change bearings.p The blad e atd yoke assembly shall be mount ed on the tail rotor
shaft by means of a de l ta -h inged  t r u n n i o n  to minimize  rotor  flap-
ping . Tef lon- l ined bearings shall be us ed in the trunn ion . A
pi tch-change  mechanism shal l be pro vid ed to increas e or d ecr ease
the pitch of the bl ad es . A dus t  boot shall be incorpora t ed on
the pitch-change mechanism where practicable.  Provisions shall
be incorporat ed for  quick  removal of one tai l rotor  blad e for
air transport ability. 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 hon eycomb 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 B
suitably reinforced at the root end for attachment purposes and
balanc ed to ensure individual int erchangeability. The blad es
shall be bonded with adhesive conforming to MIL-A-5090 or MIL-A- S

25463. These blades shall not incorporat e ice protection.

3.6 Transmission system.

3.6.1 Main rotor transmission system. The mai n rotor trans-
mi ssion shall be in gener al ~ccord an ce wi th the requiremen ts of
M~iL-T-5955 , exc ep t that it shall be capable of opera t ing wi th
M1L-L-7808 or MI L-L-23699 oi l .  A scupper  d ra in  l ine shall  not
be installed . The main rotor transmission shall be a two-stage
plan etary system with a bevel gear input. The gear ratio between

• the engine and rotor is 20.383 to I. The transmission shall in-
ciu~ e parts used in the tran smission of power to the main rotor
through the mast assembly . The mast shall be constructed of
t~~-ul ar alloy steel and shall be readily removable from the
transmission to facilitat e disassembly for mainten ance 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-minut e rating of 1290 shp at 6600 RPM for B
hov er and low speed flights. Anti-friction type bearings shall

[Uw 0? disc lOsure 04 dIll on this page •~ ] 8Sub~ cf to the res~~chon on the iffl,: 
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3.6.1 (Continued )

be installed at all required locations. The transmission shall
be mounted on suitable vibration isolators. A lift link shall
be attached to the struc ture to c ar ry  thrus t lo ad s. The oil
pr essure transmi tter and oil tempera ture sensing bulbs shall be

S installed on the tran smission . A tachometer gen er ator dri ve in
_ accordart c e w i th  Dr awing AND2 0005 , Type XVB , shall be provided  for

- 
- the mai n ro tor and shall be ins talled on the t ransmiss ion  assembly.

3.6.2 Anti-torque (tail)_ ro tor tran smission sy em. The anti-
torque (tail) rotor transmission system shall be comp atibl e with
oils conforming to MIL-L-7808 or MIL-L-23699. The system includ es
shaft assemblies , bearing hanger assemblies wi th  f l ex ib le  coupl-
ings , intermediete gearbox and tail rotor gearbox . The inter-
mediat e gearbox shall transmit power from the tailboom shafts to
the rear shaft. The 90-degree gearbox transmits pow er 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 trans~iiission has a wet-sump lubrication system consisting
of a pressure pump , oil cool er , an automatic emergency oil
cooler bypass system , a pressure relief valve and bypass rnari i-
fol d , oil f i lters , jets, valves and associated hardware. These
compon ents are integral to the transmission assembly, exc ept
for the oil cooler. The oil pump shall be immersed in the oil
sump. A temperature and pressure  relief valve shall  be in tegral
wi th the oil cooler . The transmission shall include a 30-micron
maximum oil filter with replaceable element. The transmission
shall be cooled by conductio n and supplemented by the transmis-
sion oil cooler.

3.7 F1j~h~ control system.

3.7 .1 Directional tail rotor pitch control. The directional
con trols shall control tail-rotor pitch change. The tail-rotor
pitch-control system shall consist of adjustable p~ia1s arid

-

• push-pull tubes and shall incorporat e a single hydraulic sy3tem
and ped al centering force gradient device. Duplicate tail rotor
con trols are not provided . The pilot ’s and gunner ’s ped als
shall be interconnec ted . The system shall be design ~~ in accor-
dance with MIL-S-8698.

3.8 Main propulsion unit. The engine installation shall con-
sist of one Model T53T~L~703 GFE engine conforming to Lycorn ing B
Model Specification 104.43.

Use or d s ~ losure o~ OCt a o~ thi s page
subject Ic the ristriction on the title page 
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3.8.1 ~~gin e mount. The engine shall be mounted in a hori-
zontal position above the aft portion of the fuselage. The Bmount shall consist of built-up steel and titanium members and
fittings to accommodate the T53—L-703 engine.

3.8.2 Cooli~~ system. The engine cooling system shall pre-
S - 

vent the temperatures of the engine, engine-moun ted accessories ,
engine componen ts , equipn€ .nt loc ated in the engine compartmen t,

- S -

. and engine fluids from exceeding the maximum allowable limits , B
provided the atmospheric air t emperature does not exceed 12 °F

- 
(design object ive  of 22 °F) warmer than the hot atmospheric t ern-

• per at ures specified in Table III of MIL-STD-2l0.

3.9 Lubr ica t ing system.

3.9.1 Pipipg and fit t i~ g.~~ AN or MS f i t t ings  shall be used
in the system. Tapered pipe- threads shall not be used in the B
installation except for perman ent closures.

3.9.2 Temperature and surge control. An oil cooler in accor-
danc e with MIL-C-25478 shall be provided . A t empera ture control
and pressure r elief valve shall be provided for the oil cooler .
A cooling fan shall be provided to sunply air to the engine oil
cooler to accommodate the T53-L- 703 engine. The oil cooler fan
shall be pow ered by engine bleed air.

I Use oe d sc t os u re 0’ dItI on this page is
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