


INTRODUCTION - 
The "Compet i tor"  R /C  he1 i c o p t e r  l i n e  has been designed and deve loped t o  p r o v i d e  t h e  
modeler  w i t h  t h e  most a e r o b a t i c  R/C he l icop ' te r  p o s s i b l e .  T h i s  w i t h o u t  any s a c r i f i c e  o f  
s t a b i l i t y  and r e l i a b i l i t y .  To o b t a i n  a l l  these f e a t u r e s  i n  one model has r e q u i r e d  more 
t h a n  12 months o f  i n t e n s i v e  f l i g h t  t e s t i n g  by Gorham Model P roduc ts  pe rsonne l  and a l s o  
by many t o p  U n i t e d  S ta tes  modelers.  The f i n a l  des ign  and manufacture  has been a  j o i n t  
e f F o r t  w i t h  t h e  H i r o b o  company who a l s o  supp ly  many o f  GMP's s c a l e  h e l i c o p t e r s .  The 
r e s u l t  i s  a  model h e l i c o p t e r  wh ich p r o v i d e s  t h e  u l t i m a t e  i n  a e r o b a t i c  c a p a b i l i t y  w h i l e  
p r e s e r v i n g  a  wide f l e x i b i l i t y  i n  t h e  c h o i c e  o f  engines and r a d i o s  t h a t  can be used. A  
v e r y  h i g h  q u a l i t y  o f  c o n s t r u c t i o n  i s  a l s o  b u i l t  i n  w i t h  t h e  r e s u l t  t h a t  your  GMP 
"Compet i tor"  w i l l  l a s t  f o r  a  l o n g  t ime. 

'CUSTOM' MODEL -- - 
There a r e  two v e r s i o n s  o f  t h e  "Compet i tor" .  The f i r s t  i s  t h e  "Custom" which i s  
i n tended  as  a  t r a n s i t i o n  machine f o r  t h e  modeler  who has a l r e a d y  l e a r n e d  t o  hover and 
f l y  t h e  s i m p l e r  h e l i c o p t e r s  and now wishes t o  move o u t  i n t o  f u l l  a e r o b a t i c  per formance 
w i t h o u t  i n c u r r i n g  t o o  much i n i t i a l  c o s t .  The budget p r i c e d  "Custom" has i d e n t i c a l  
c o n s t r u c t i o n  f e a t u r e s  t o  i t s  b i g  b r o t h e r ,  t h e  " P r o f e s s i o n a l "  model, excep t  f o r  t h e  
f o l l o w i n g :  

a )  The main r o t o r  head i s  a  s i m p l e r  des ign  w i t h  a  p o s i t i v e  c o n i n g  a n g l e  so as  t o  o f f e r  
a  l i t t l e  more s t a b i l i t y  and a  lower c o s t  f o r  t h e  i n i t i a l  

b )  Some o f  t h e  b e a r i n g  s u r f a c e s  a r e  p r e c i s i o n  bronze bushes i n s t e a d  o f  b a l l  bear ings .  
Even so, t h e  'Custom' has more b a l l  b e a r i n g s a n d  p r e c i s i o n  p a r t s  than o t h e r  comparably 
p r i c e d  a e r o b a t i c  h e l i c o p t e r s .  l t  i s  f u l l y  a e r o b a t i c ,  can p e r f o r m a l l  t h e  FA1 and AMA 
c o n t e s t  maneuvers, and has f u l l  c o l l e c t i v e  p i t c h  and a  ' B e l l - H i l l e r '  m i x  c o n t r o l  
system. 

I n  a l l  o t h e r  respects ,  however, t h e  "Custom" has a l  I the  f e a t u r e s ,  qua1 i t y  and 
per formance o f  t h e  " P r o f e s s i o n a l "  model. I t'can a l s o  be upgraded t o  t h e  " P r o f e s s i o n a l "  
model standard.  The "Custom" can be f l o w n  w i t h  any eng ine s i z e  between 0.40 and 0.60. 

"PROFESS IONAL" MODEL - 
The " P r o f e s s i o n a l  Compet i to r "  has been designed t o  o f f e r  eve ry  f e a t u r e  t h a t  t h e  s e r i o u s  
c o m p e t i t i o n - f l y e r  c o u l d  r e q u i r e  t o  enable h im t o  e n t e r  and w i n  N a t i o n a l  and 
i n t e r n a t i o n a l  R/C h e l i c o p t e r  a e r o b a t i c  c o m p e t i t i o n s .  I t  i s  capab le  o f  a l l  FA1 and AMA 
maneuvers. I n  a d d i t i o n ,  i t  has a  s u p e r i o r  des ign  o f  a u t o r o t a t i o n  c l u t c h  and many o t h e r  
f e a t u r e s  wh ich  w i l l  be d e s c r i b e d  i n  a  l a t e r  s e c t i o n  o f  t h i s  manual. 

I n  the case o f  b o t h  "Compet i tor"  models no c o r n e m  have been c u t  t o  lower c o s t s  a t  t h e  
expense o f  q u a l i t y  and you can be assured t h a t  you have the  f i n e s t  v h l u e  t h e  i n d u s t r y  
has t o  o f f e r  when you buy and f l y  e i t h e r  o f  t h e  GMP "Compet i tors"  

Bo th  t h e  "Custom" and t h e  "P ro fess iona  I" can be o b t a i n e d  w i t h  t h e  u n i q u e l y  designed 
au t .o ro ta t i on  c l u t c h ,  i f  d e s i r e d .  Note t h a t  e i t h e r  o f  t h e  ' C o m p e t i t o r '  machines, when 
f i t t e d  w i t h  t h i s  advanced des ign  o f  a u t o r o t a t i o n  c l u t c h ,  can be a u t o r o t a t e d  - eng ine  
o f f  - by an average RC he1 i c o p t e r  f l i e r .  
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Performance 

The GMP "Compet i tor"  range was n e a r l y  one,year i n  i t s  t e s t i n g  program. D u r i n g  t h i s  
t i m e  many c o n t r o l  system r a t i o s  and mechanical  i tems were changed o r  a d j u s t e d  i n  o rder  
t o  ach ieve  a  v e r y  impor tant  f e a t u r e  - "balanced. c o n t r o l " .  Th is  means t h a t  t h e  
"Competitor" shou ld  ' f e e l  ' r i g h t  t o  exper ienced f l y e r s  and possess t h a t  impor tan t  b u t  
sometimes i n t a n g i b l e  q u a l i t y  t h a t  a l l  R/C h e l i c o p t e r s  should  have: " i t  f e e l s  v e r y  
' n a t u r a l  ' t o  f l y " .  

The response o f  t h e  "Compet i tor"  i s  f a s t  b u t  ve ry  we1 1 damped. I n  a d d i t i o n ,  t h e  
h e l i c o p t e r  has p l e n t y  o f  c o n t r o l  "power" so t h a t  when a  maneuver i s  comnenced i t  can be 
completed w i t h o u t  runn ing  o u t  o f  c o n t r o l  power. The "Compet i tor"  a l s o  w i l l  n o t  
s u r p r i s e  you w i t h  any unusual f l i g h t  c h a r a c t e r i s t i c s .  I n  f u l l  s i z e  a i r c r a f t  des ign  a  
"Cooper" r a t i n g  i s  used by p i l o t s  t o  r a t e  t h e  h a n d l i n g  q u a l i t y  o f  a  new f u l l  s i z e  
machine f o r  t h e  des igners  and engineers.  I f  t h e  same r a t i n g  system was a p p l i e d  t o  t h e  
"Compet i tor"  i t  would be awarded a  v e r y  h i g h  "Cooper" r a t i n g .  Th is  means i t  w i l l  be 
l i k e d  and a p p r e c i a t e d  by t h e  e x p e r t  f l y e r  and w i l l  be much more e a s i l y  handled by t h e  
beg inner  t r a n s i t i o n i n g  i n t o  a e r o b a t i c  f l i g h t .  

C o n t r o l  System Q u a l i t y  

Because t h e  q u a l i t y  o f  t h e  c o n t r o l s  o f  any f l y i n g  machine w i l l  d i c t a t e  t h e  f i n a l  
performance, p a r t i c u l a r  emphasis has been p l a c e d  on t h e  c o n t r o l  system o f  t h e  
"Competitor". You w i l l  f i n d  many more b a l l  and t h r u s t  bear ings  i n  t h e  "Compet i tor"  
than i n  o t h e r  s i m i l a r  R / C  h e l i c o p t e r s .  The purpose o f  t h i s  i s  t o  p r o v i d e  a  v e r y  
" t i g h t "  c o n t r o l  system so t h a t  a l l  i n p u t s  f r o m  t h e  t r a n s m i t t e r  w i l l  be immediate ly  and 
f u l l y  a v a i l a b l e  a t  t h e  c o n t r o l  s u r f a c e s  themselves. T h i s  i s  a  p r e r e q u i s i t e  t o  f i n e  
q u a l i t y  performance i n  any f l y i n g  machine, b u t  e s p e c i a l l y  i n  an R/C model h e l i c o p t e r .  

C o l l e c t i v e  -- P i t c h  -- and - B e l l / H i l l e r  M i x i n g  - 

The "Compet i tor"  range i s  f i t t e d  w i t h  f u l l . c o l l e c t i v e  p i t c h  on b o t h  main and t a i l  r o t o r  
b l a d e  systems and, i n  a d d i t i o n ,  has a  B e l l / H i l l e r  m ix  p r o v i d e d  t o  b l e n d  c o n t r o l  "power" 
w i t h  c o n t r o l  smoothness. 

There a r e  b a s i c a l l y  two methods o f  a c h i e v i n g  c o l l e c t i v e  p i t c h  on an R / C  model 
h e l i c o p t e r .  One method i s  t o  change t h e  p i t c h  o f  t h e  main b lades ' ' c o l l e c t i v e l y ' '  by 
f i t t i n g  a  r o d  up t h e  s i d e  o r  cen te r  o f  t h e  main s h a f t  and, w h i l e  t h e  r o t o r  b lades  a r e  
r o t a t i n g ,  change t h e  v e r t i c a l  p o s i t i o n  o f  t h e  rod. Th is ,  i n  t u r n ,  r e s u l t s  i n  a  
"co11ect ive"  p i t c h  change o f  t h e  main b lades  through p i t c h  ang le  m i x i n g  arms. T h i s  
system i s  used on t h e  S c h l u t e r  and K a l t  h e l i c o p t e r s .  Most f u l l  s i z e  'choppers use t h e  
method o f  moving t h e  whole swashplate up and down t o  ach ieve  c o l l e c t i v e  p i t c h  as do t h e  
"Horizon" and H i r o b o  R/C model h e l i c o p t e r s .  Both these  methods have t h e i r  advantages 
and disadvantages. The method s e l e c t e d  f o r  t h e  "Compet i tor"  was t h e  moving swashplate 
j u s t  l i k e  i t s  f u l l - s i z e  b r o t h e r s .  One advantage o f  t h e  "Competitor" method which i s  
no t  immediately obv ious i s  t h a t  t h e  c o l l e c t i v e  p i t c h  ' r a n g e '  i s  s u f f i c i e n t  t o  cover 
i n v e r t e d  f l i g h t  needs w i t h o u t  any m o d i f i c a t i o n  t o  t h e  s tandard k i t .  For i n v e r t e d  
f l i g h t  t h e  swashplate must move i n  one d i r e c t i o n  throughout  a  f u l l  range f o r  u p r i g h t  
f l i g h t ,  b u t  from t h e  z e r o  p o s i t i o n  th rough  an equal  n e g a t i v e  amount f o r  i n v e r t e d  
f l i g h t .  Consequent ly a  t o t a l  range e q u i v a l e n t  t o  somewhere near 16 degrees o f  main 
b lade  p i t c h  change i s  requ i red .  Both o f  t h e  "Compet i tor"  c o n t r o l  systems e a s i l y  
ach ieve t h i s  requ i rement .  



"C-et i t o r  's" Unique Thrus t  Bear ings  - 

The GMP "Compet i to r "  i s  t h e  f i r s t  c o m p e t i t i o n  h e l i c o p t e r  a v a i l a b l e  i n  t h e  U n i t e d  S t a t e s  
t o  use ' t h r u s t '  b e a r i n g s  i n  main and tab1 b l a d e  systems. The v e r y  h i g h  c e n t r i f u g a l  
f o r c e s  t h a t  e x i s t  on t h e  b e a r i n g s  o f  b o t h  main and t a i l  b lades  o f  R / C  h e l i c o p t e r s  have 
i n  t h e  p a s t  been taken  on one s tandard  b a l l  b e a r i n g .  The s tandard  b a l l  b e a r i n g  i s  
des igned p r i m a r i l y  f o r  r a d i a l  loads and i s  n o t  optimum f o r  use wh&e h i g h  end t h r u s t s  
a r e  i n c u r r e d .  The "Compet i tor"  main r o t o r  b lades  u t i l i z e  a  t r i p l e  b e a r i n g  system w i t h  
a  heavy d u t y  t h r u s t  b e a r i n g  i n  each b l a d e  h o l d e r ,  t o g e t h e r  w i t h  two f i n e  q u a l i t y  b a l l  
b e a r i n g s .  I n  a d d i t i o n ,  a l l  t h r e e  b e a r i n g s  a r e  a d j u s t e d  by a  doub le  l o c k i n g  system 
which insu res  f a s t  and low f r i c t i o n  r o t a t i o n  d u r i n g  f l i g h t  w i t h o u t  any l o s t  mot ion.  
Again a  p r e r e q u i s i t e  t o  accura te  and advanced a e r o b a t i c  f l i g h t .  

Power P l a n t  V e r s a t i l i t y  -- - 

Although  t h e  GMP "Compet i tors"  have been des igned t o  be rugged, t h e y  u t i l i s e  advanced 
and l i g h t  c o n s t r u c t i o n  techn iques so they  w i l l  f l y  w i t h  eng ines r a n g i n g  th rough  a  40 t o  
61 cu . in .  Bo th  t h e  'Custom' and t h e  " P r o f e s s i o n a l "  model g i v e  e x c e l l e n t  r e s u l t s  w i t h  a  
50 Schneur le  o r  P.O.P. eng ine b u t  can a l s o  be f l own  w i t h  t h e  45 o r  60 s i ze .  A  good 45 
cu. in.  Schneur le  eng ine w i l l  f l y  t h e  "Custom" w e l l  and i s ,  i n  f a c t ,  perhaps p r e f e r a b l e  
f o r  t h e  beg inner  who i s  j u s t  t r a n s i t i o n i n g  i n t o  h i s  f i r s t  a e r o b a t i c  h e l i c o p t e r .  Don ' t  
f o r g e t  t h a t  you can change t h e  eng ine s i z e  o f  your  GMP "Compet i tor"  a t  any t ime.  

I f  you i n t e n d  t o  f l y  a t  h i g h  a l t i t u d e s ,  however, remember t h a t  t h e  power o f  your  eng ine 
w i l l  decrease by about 3% - 4% e v e r y  1000 f e e t  o f  p r e s s u r e  a l t i t u d e  above sea l e v e l .  
A lso ,  5000 f e e t  a c t u a l  a l t i t u d e  can become equal  t o  7000 - 8000 f e e t  on a  h o t  day. So, 
i f  you l i v e  a t  5000 f e e t  a l t i t u d e ,  assume t h a t  you w i l l  need an eng ine which g i v e s  
about  25% more power than would be r e q u i r e d  a t  sea l e v e l .  Fo r tuna t61y  t h e  ' C o m p e t i t o r '  
i s  a  v e r y  e f f i c i e n t  h e l i c o p t e r  and i t s  f l i g h t  performance a t  5000 f e e t  w i l l  n o t  o n l y  be 
adequate b u t  w i l l  be e x c e l l e n t  w i t h  a  good 50/61 Schneur le  o r  P.O.P. engine. 

Radio  -- C o n t r o l  I n s t a l l a t i o n  

( L a t e r  on i n  t h i s  i n s t r u c t i o n  manual we w i l l  p r o v i d e  you w i t h  d e t a i l e d  i n f o r m a t i o n  on 
h o r  t o  f i t  your r a d i o  i n  t h e  "Compet i tor"  and s e t  i t  up so t h a t  i t  w i l l  g i v e  you t h e  
b e s t  f l i g h t  c h a r a c t e r i s t i c s . )  

The GNP "Compet i tor"  i s  des igned f o r  e i t h e r  a  4  o r  5  s e r v o  i n s t a l l a t i o n .  W i t h  t h e  
l a r g e r  c o l l e c t i v e  p i t c h  h e l i c o p t e r s  i t  i s  an advantage t o  use 5 servos s i n c e  t h e  h i g h  
f o r c e s  exper ienced  i n  moving t h e  c o l l e c t i v e  p i t c h  i n  t h e  h e l i c o p t e r  a r e  b e s t  hand led by 
a  d e d i c a t e d  servo,  l e a v i n g  ano the r  one t o  o p e r a t e  t h e  t h r o t t l e .  Th is  i s  by no means 
necessary  and, p r o v i d e d  t h e  servos a r e  good enough, t h e  "Compet i tor" ,  l i k e  any o t h e r  
h e l i c o p t e r  o f  i t s  type,  can c e r t a i n l y  be f l o w n  w e l l  w i t h  4  servos.  Any o f  t h e  
inexpens ive  4 channel  r a d i o s  a v a i l a b l e  today w i l l  u s u a l l y  work w e l l .  Sometimes, i n  
f a c t ,  t h e  s i m p l e s t  and l e a s t  expens ive r a d i o s  work b e s t  i n  an R/C h e l i c o p t e r .  When 
u s i n g  one o f  t h e  new h e l i c o p t e r  r a d i o s ,  however, 5  servos a r e  necessary  i f  t h e  f u l l  
advantages and t h e  f e a t u r e s  o f  t h e  r a d i o s  a re  t o  be used. 

W i t h  an a d v a n c e d a e r o b a t i c  h e l i c o p t e r  such as the  "Compet i to r "  i t  i s  v e r y  impor tan t  t o  
have " t i g h t "  c o n t r o l s  and, i f  you i n t e n d  t o  p a r t i c i p a t e  i n  s e r i o u s  c o m p e t i t i o n  f l y i n g ,  
you r  servos shou ld  have b a l l  b e a r i n g  o u t p u t s  i f  p o s s i b l e .  I n  a d d i t i o n ,  we have found 



f r o m  exper ience  t h a t  t h e  feedback p o t e n t i o m e t e r  o f  t h e  s e r v o  g i v e s  s u p e r i o r  r e l i a b i l i t y  
when f i t t e d  w i t h  a  carbon b u t t o n w i p e r ,  sometimes known as a  "Giezendanner" w ipe r .  
Many o f  t h e  r a d i o s a v a i l a b l e  today a r e  f i t t e d  w i t h  t h i s  t y p e  o f  feed-back p o t .  T h i s  
does n o t  imply ,  i n  any way, t h a t  o t h e ~  servos w i l l  n o t  work s a t i s f a c t o r i l y  i n  
"Competitor". T h i s  i s  j u s t  t o  p<ov ide you w i t h  a  t a r g e t  o f  what we be1 i e v e  a r e  t h e  
b e s t  c h a r a c t e r i s t i c s  t o  a im f o r  i n  your r a d i o  i n s t a l l a t i o n  on "Compet i tor" .  A  simp'le 4  
channel  r a d i o  ( b e a r i n g  i n  m ind  t ~ e  s e r v o  requ i rement )  i s  p e r f e c t l y  adequate f o r  b o t h  
models. However, t h e  "Compet i t o r "  i s  designed f o r  e l e c t r o n i c  m i x i n g  i f  - ' t a i  I. r o t o r '  
m i x i n g  i s  d e s i r e d .  I t  c e r t a i n l y  p r o v i d e s  e a s i e r  h a n d l i n g  i f  we have t h i s  a u t o m a t i c  t a i l  
r o t o r  compensation f o r  t h r o t t  l e / c o l  l e c t  i v e  movements ( a 1  though some e x p e r t s  w o u l d n ' t  
agree and p r e f e r  t o  f l y  w i t h o u t ) .  . There a r e  now many r a d i o s  a v a i l a b l e  on t h e ,  market  
wh ich have t h i s  t a i l  r o t o r  mix  a v a i l a b l e  as a  s tandard  f e a t u r e  and s e v e r a l  more models 
a r e  soon t o  be released.. Some o f  these f a l l  i n t o  the  v e r y  i nexpens ive  range and, a g a i n  
p r o v i d i n g  t h e  servos a r e  adequate, and t h e  s t i c k  g imbal  assembl ies  a r e  ' t i g h t ' ,  t hese  
w i l l  be good r a d i o s  t o  use w i t h  y o u r  GMP "Competitor". 

I f  you dec ide  t o  use a  r a d i o  which"does n o t  have e l e c t r o n i c  m i x i n g  ( t h r o t t l e  t o  r u d d e r )  
then an inexpens ive  mechanical  mix  l e v e r  mechanism i s  a v a i l a b l e  f o r  you r  ' C o m p e t i t o r '  
to p r o v i d e  t h i s  mix. 

So bear i n  mind t h a t  any r a d i o  t h a t  you have a v a i l a b l e  can be used b u t  do c o n s i d e r  
upgrad ing  to good b a l l  b e a r i n g  servos i s  you w i s h  t o  o b t a i n  t h e  v e r y  b e s t  o v e r a l l  
performance f rom your  machine. A l s o  make your  "Compet i tor"  i n s t a l l a t i o n  a  5 s e r v o  one 
i f  you want t h e  minimum o f  wear on your  se rvo  system. A s imp le  " Y "  connector ,  
a v a i l a b l e  f r o m  most r a d i o  manufacturers ,  can enab le  you t o  use a  dua l  s e r v o  
i n s t a l l a t i o n  w i t h  a  4 channel r a d i o .  

Rotor B lades and A u t o r o t a t i o n  

The r o t o r  b lades o f  t h e  "Compet i tor"  have an advanced and modern . s e m i - s y m e t r i c a l  
s e c t i o n  and a r e  g e n e r a l l y  heav ie r  than  most o t h e r  60 model r o t o r  b lades  a v a i l a b l e  
today.  T h i s  f a c t o r  h e l p s  i n  e n s u r i n g  "Compet i to r ' s "  s u p e r i o r  a u t o r o t a t i o n  c a p a b i l i t y .  
I n  f a c t ,  many f l y e r s  have r e p o r t e d  t h e  ease w i t h  which t h e  "Compet i to r "  can be landed  
a f t e r  an eng ine  f a i l u r e  compared w i t h  o t h e r  R/C h e l i c o p t e r s  f i t t e d  - w i t h  so c a l l e d  
0 I a u t o r o t a t i o n " .  The GMP "Compet i tor"  a u t o r o t a t i o n  gear i s  f i t t e d  w i t h  t h r e e  p r e c i s i o n  
need le  bear ings ,  r a t h e r  than the :  s i n g l e  one used i n  some o t h e r  40 and 60 powered R/C 
h e l i c o p t e r s .  Consequently, t h e  ' l i f e  and r e l i a b i l i t y  o f  t h i s  u n i t  i s  ve ry  much h i g h e r  
than o t h e r s  - ' w i t h  s i n g l e  bear ings .  The main p l a s t i c  d r i v e  gear i t s e l f  i s  o f  a  v e r y  
s t u r d y  c o n s t r u c t i o n  and t h e  t a i l ' d r i v e  gear t r a c k  p r o v i d e s  a  v e r y  w ide c o n t a c t  area 
because t h e  t a i l  d r i v e  s t e e l  p i n i o n  i s  an advanced des ign  s p i r a l  h y p o i d  beve l  gear. 
Th is  means l e s s  l i k e l i h o o d  o f  damage t o  t h e  main d r i v e  gear t r a c k .  Shou-l~d t h e  gear be 
damaged, however, a  replacement p l a s t i c  p a r t  i s  r e a d i l y  a v a i l a b l e  a t  a v e r y  low cos t .  

S t a r t i n g  - System 
:I 

The s t a n d a r d  s t a r t i n g  system o f  t h e  "Compet i tor"  i s  t h e  t o p  cone s t a r t  now demanded by 
d i s c r i m i n a t i n g  American modelers. . :  I t  i s  n o t  an e x t r a  cos t  accessory.  T h i s  means e x t r a  
expense i n  t h e  des ign and manu fac tu r ing  c o s t s  o f  t h e  h e l i c o p t e r  b u t  t h e  i n c l u s i o n  o f  
t h i s  feat -ure  g r e a t l y  eases t h e  s t a r t i n g  p rocess  and e l i m i n a t e s  any problems which 
sometimes a r i s e  when s t a r t i n g  w i t h  a  s t a r t i n g  b e l t .  

-%, 
4 



I 
Clutch -- D J  

The clutch is a classic one-piece design, superior and reliable. t This unit is many 
times more expensive to manufacture than other plastic and two-piece metal clutches 
available today but it gives smoother engagement and drive performance and it virtually 
lasts "forever". 

Eric ine Installation -J- 

The engine of the "Competitor" faces to the rear to permit quick glow plug changes. It 
is also mounted in the frames in such a way that it can be dropped out through the 
bottom of the helicopter without the usual problems of disassembling the cooling system 
of the helicopter. The headaches usually associated with 'engine change' or removal to 
service are virtually eliminated with the GMP "Competitor". 

Quality Hardware - 
The "Competitor" uses metric nuts and bolts as do all*GMP models. These are selected 
by nearly all the world's designers as being superior for small mechanisms, and so are 
rapidly becoming a world standard. The metric hardware is lighter, since it has 
smaller bolt heads and nuts, and its use enables the whole helicopter design to be 
lighter and more compact. The threads are finer and: hence, the bolt provides more 
tensile strength for a given diameter. 90% of the,worldls R/C helicopters now use 
metric hardware. The GMP "Competitor's'' metric system is a world standard one and is 
interchangeable with the GMP "Cricket" and Japanese and European R/C helicopters. 

i 
Low Aerodynamic Drag 

-, 

The canopy of the "Competitor" has been designed toigive very' low aerodynamic drag 
because of its shape and small frontal profile. It is also made from a plastic thicker 
than most helicopters to help alleviate the vibration cracks which many times occur in 
canopies. The canopy attaches at three points and' is insulated from vibration by 
rubber grommets. I 
Stab i I izer "Paddle" De- - 1 

i 
The stabi 1 izer paddles of the "Compet i tor" have been fdes igned in a unique way so that 
you can see-how far you have screwed them on the bar. This eliminates the annoying 
problem of finding that you've stripped the thread inlthe plastic just as you're going 
out tofly (orwhileyouare flying!). T h e G M P p a d d l e s a r e a l s o ' u n i v e r s a l '  in that 
they may be used without modification on any helicopter with a flybar diameter of 1/8" 
- 5/32" (3mn to 4mn). I 

i 
BUILDING -- 
The "Competitor;" can be built relatively fast, certainly by the expert builder. For 
the modeler who has not built this type of helicopter before we strongly recomnend 
fully reading the building instructions one time at least before commencing 
construction. It is extremely important that all of:the requirements of the designer 

i 



a r e  met i n  terms o f  ad jus tments  o f  t h e  c o n t r o l s  and assembly o f  t h e  mechanical  items. 

Any smal l  m is takes  i n  a  s o p h i s t i c a t e d  h e l i c o p t e r  l i k e  "Compet i tor"  w i l l  show up much 
more i n  f l i g h t  p e r f o r m a n c e a n d  r e 1 l i a b i I t y  than  w i t h  t h e  s imp le r  h e l i c o p t e r  such as 
"Cr icket " ,  e t c .  So do be sure tha.t you g o ' t h r o u g h  t h e  b u i l d i n g  sequence s l o w l y  and by 
stages and o n l y  a f t e r  you have read t h e  f u l l  i n s t r u c t i o n s  a t  l e a s t  once. The t o o l s  
t h a t  you w i l l  need inc lude :  

a  p a i r  o f  s c i s s o r s  
o  a  smal l  s c r e w d r i v e r  
o  t h e  a l l e n  keys p r o v i d e d  i n  t h e  k i t  
o  a  7/32 n u t  d r i v e r  (which can be purchased f rom your r a d i o  component s t o r e )  
o  a  p a i r  o f  p l i e r s  

a  s u i t a b l e  socket wrench t o  t i g h t e n  t h e  eng ine n u t  o f  t h e  eng ine  you s e l e c t  

You w i l l  a l s o n e e d a  smal l  t u b e o f  ' L o c t i t e '  a  smal l  t u b e o r b o t t l e o f  any o f  t h e  -' 
popu la r  "10 second" Cyanoacry la te  q lues,  some s a n d p a p e ~  p a i n t ,  masking and s t r i p i n g ,  
&ape and a  tube  o f  c l e a r  - s i l i c o n e  seal& and some e w  , -. 

-- 

Most o f  t h e  c o n s t r u c t i o n  o f  "Competitor" does n o t  r e q u i r e  any f i l i n g  o r  f i t t i n g  and so 
does n o t  n e c e s s i t a t e  a  work bench. However, do be su re  t o  cover your work s u r f a c e  w i t h  
t h i c k  paper o r  c l o t h  m a t e r i a l  s i n c e  t h e  meta l  p a r t s  o f  "Compet i tor"  can s c r a t c h  
p o l i s h e d  t a b l e  sur faces.  

One impor tant  f a c t o r  i n  b u i l d i n g  a n  R / C  h e l i c o p t e r ,  which cannot be s t r e s s e d  enough, i s  
t h a t  a l l  n u t s  ( o t h e r  than ' l o c k '  n u t s )  'and threaded dev ices shou ld  be assembled u s i n g  
BLUE ' L o c t i t e '  o r  e q u i v a l e n t ,  so as t o  make s e p a r a t i o n  o f  these components by v i b r a t i o n  
v e r y  improbable. I t  i s  a l s o  impor tant  t o  n o t e  t h a t  t h e r e  i s  a  v e r s i o n  o f  ' L o c T i t e '  
used for assembl ing b e a r i n g s  which i s  u s u a l l y  a  r e d  c o l o r .  T h i s  ' L o c T i t e l  w i l l  g i v e  a  
permanent assembly and, hence, you w i l l  f i n d  i t  d i f f i c u l t  ( i f  n o t  imposs ib le )  t o  t a k e  
your  h e l i c o p t e r  a p a r t  a y a i n  so p lease  d o n ' t  use t h e  red  v a r i e t y  on p a r t s  wh ich  you w i s h  
t o  disassemble l a t e r .  I f  you cannot -  l o c a t e  a  supp ly  o f  ' L o c t i t e '  t r y  your l o c a l  a u t o  
p a r t s  s to re ,  hobby s t o r e  o r  c o n t a c t  us d i r e c t .  Please a l s o  no te  t h a t  ' L o c t i t e '  must be 
used s p a r i n g l y  - a  ve ry  smal l  amount should  be a p p l i e d  t o  t h e  th reads  t o  be secured. I t  
works b e t t e r  t h i s  way. 

I n  a d d i t i o n  t o  ' L o c t i t e ' ,  one o f  t h e  many v a r i e t i e s  o f  Cyanoacry la te  ( i n s t a n t )  g l u e  can 
be used f o r  assembl ing your canopy and s e c u r i n g  some items. A t ube  o f  c l e a r  s i l i c o n e  
i s  a l s o  ex t reme ly  u s e f u l  i n  t h e  a'ssembly o f  t h e  h e l i c o p t e r .  Wherever these  i tems 
( ' L o c t i t e ' ,  "Cyanoacrylate" o r  S i  1 icone) are  requ i red ,  t h e  t e x t  w i l l  be marked 
a p p r o p r i a t e l y .  To h e l p  i n  your  s e l e c t i o n  o f  t h e  hardware we have p rov ided ,  f o r  your 
convenience, a  m e t r i c  s c a l e  and i l l u s t r a t i o n s  o f  t h e  v a r i o u s  t ypes  o f  n u t s  and b o l t s  
used i n  t h e  k i t .  Great c a r e  i s  taken i n  f i l l i n g  t h e  bags w i t h  t h e  c o r r e c t  q u a n t i t y  o f  
p a r t s  and m is takes  a r e  ra re .  However, i f  you do f i n d  a  shor tage  i n  t h e  n u t s  and b o l t s  
or a n y t h i n g  e l s e  i n  your k i t ,  d o n ' t  h e s i t a t e  to  t e l l  your  dea le r .  He w i l l  be g l a d  t o  
h e l p  you as f a s t  as he can. 

Don ' t  f o r g e t  t o  b u i l d  under a  good . l i g h t .  B u i l d  s l o w l y  and please, p lease,  read  a l l  
t h e  i n s t r u c t i o n s  ve ry  c a r e f u l l y .  They have been w r i t t e n  w i t h  a  l o t  o f  c a r e  t o  t r y  and 
cover every  p o i n t .  Even so your comnents on how we can improve our  i n s t r u c t i o n s  a r e  
always welcome. We w i l l  c o n t i n u e  to  upgrade and t r y  t o  make t h e  "Compet i tor"  
i n s t r u c t i o n s  t h e  f i n e s t  a v a i l a b l e  i n  t h e  i n d u s t r y .  Good luck  i n  your b u i l d i n g .  



BUILDING - AND ASSEMBLY INSTRUCTIONS ! 
- 

? - 
B e f o r e  commencing assembly o f  you r  Compet i to r ,  open ' the Hardware bag ( n u t s  and screws, 
e tc . )  and p u t  t h e  c o n t e n t s  i n  a p l a s t i c m ,  t u b  o r  s i m i l a r  c o n t a i n e r .  A l l  o f  t h e  
hardware needed f o r  b u i l d i n g  your  h e l i c o p t e r  i s  i n  t h i s  bag. Be c a r e f u l  t o  s e l e c t  t h e  
r i g h t  s c r e w s ,  n u t s ,  e tc . ,  t h a t  e a c h  s t e p  c a l  I s  f o r .  Read t h e  manua l  and l o o k  a t  t h e  
sketches. Re fe r  t o  hardware i n f o r m a t i o n  c h a r t  and m e t r i c  s c a l e  on page 35. - 

I 

STEP 1 Transverse Lever Assembly - see F i g u r e  1 

From bag #5, t a k e  t h e  f o l l o w i n g :  

2  #482 P i t c h  Levers  
1  #479 P i t c h  Sha f t  "A" 
1 #480 P i t c h  Sha f t  "B" 

From t h e  hardware d i s h ,  t a k e  t h e  f o l l o w i n g :  

2  #211 5mn b a l l s  
4  #241 2 m n n u t s  
2  #270 2.6mn x 8 m  s k t .  hd. screws* 
2  #269 2mn x 12mn s k t .  hd. screws 

i 
I 

2 #276 3m f l a t  washers 
L 

* These a r e  a  s p e c i a l  s c r e w  s i z e  u s e d  i n  t h i s  a s s e m b l y  o n l y .  Make s u r e  t h a t  
you s e l e c t  the  r i g h t  ones. 

i 

A. Fasten P i t c h  S h a f t s  #479 and #480 on t o  P i t c h  Levers #482 ( b o t h  p i t c h  l e v e r s  
a r e  t h e  same) u s i n g  skt .  hd. screw #270 and washers #277. USE LOCKTITE. 

0 .  Fasten P i t c h  Levers  #482 t o g e t h e r  u s i n g  skt. hd. screws #269 th rough  5mm b a l l  
#211 and t w o  n u t s  #241. USE LOCKTITE. 

I 

C. Set Transverse Lever assembly and t h e  remainder  o f  bag #5 a s i d e  a t  t h i s  t ime.  
i 

NOTE: IT -  IS  IMPORTANT 

TO TORQUE ALL NUTS .AND 

SCREWS WELL I N  THIS 
* 

ASSEMBLY. 

F i g u r e  1 i 

TRANSVERSE LEVER ASSEMBLY 



STEP 2  ENG IN€ ASSEMBLY - see ~ i ~ u ' r e  2  - 
You w i  1  l need a n  e n g i n e  o f  y o u r  cho- i ce  t o  p r o c e e d  w i t h  t h i s  s t e p .  The GMP 
Compet i t o r  Custom and P r o  m o d e l s  w i  l I f l y  w i t h  any g o o d  0.40, 0.45 0.50 o r  
0.61 S c h n e u r l e  0r.P.D.P. e n g i n e .  The cornpet i t o r  Cus tom mode l  comes w i t h  
0.40/0.50 e n g i n e  m o u n t s  and t h e  P r o f e s s i o n a l  m o d e l  comes w i t h  0.60/0.61 
e n g j ? e _ m o u n t s . -  I f  t h e  moun ts  t h a t  come w i t h  y o u r  Custom o r  P r o  a r e  n o t  
c o r r e c t  f o r .  t h e  engine o f .  your cho ice  p lease  r e t u r n  them t o  your  d e a l e r , ,  t o  
He l i -Cen te r  East, P.O. Box 1205, Hermitage, PA 16148; o r  t o  Hel i -Center  West, 
23961 Craf tsman Road, Calabasas, CA 91302, f o r  exchange. Enclose $2.00 f o r  
hand1 ing. ! 

W i t h  a  new, non-r inged engine, i t  i s  a d v i s a b l e  t o  have a t  l e a s t  h a l f  an ho,ur 
o f  b e n c h  r u n n i n g .  T h i s  w i l l  h e l p  y o u  t o  f a m i l i a r i z e  y o u r s e l f  w i t h  ' t he  
c a r b u r e t t o r  s e t t i n g s .  

From Bag #3, remove t h e  fo:llow.ing: 

1  #429 Tapered C o l l e t  , 1 #428 Fan 
1  #430 F lywhee l  1  #441 C l u t c h  ~ s ' s e m b l y  
1  #431 Engine B lock 2  #433 Engine B lock Cross Pieces 
1  #438 C l u t c h  B e l l  Assembly 1 #432 Engine B lock 

From t h e  h a r d w a r e d i s h ,  take  t h e  fo l lowing. :  - -  

2  #235 3mm x  12mm s k t .  hd. screws 
4 #239 4mm x 15mn s k t .  hd. screws 

A. Remove 'prop n u t  and washer, f r o m  your' engine. 

B. Remove ' p r o p '  d r i v e  b a c k p l a t e  washer  and t a p e r e d  d r i v e ' c o l l e t  f r o m  eng ine .  
P lease proceed' c a u t i o u s l y  so no t  t o  damage engine. Seek adv ice  i f  i n  doubt. 

C. I n s t a l  1 Tapered  Col  l e t  # 4 2 9 ~  f r o m  k i t  on eng ine .  The t a p e r e d  c o l  l e t  i n  t h e  
k i t  MUST be used s i n c e  i t  cis matched e x a c t l y  t o  Compet i to r ' s  c o o l i n g  f a n  hub. 

T h i s  c o l l e t  w i l ' l  f i t  o n  a l l  O S  Max eng ines .  Some e n g i n e s ,  such  a s  Webra and 
HP, may need a  s p a c e r  b e h i n d  t h e  c o l  l e t  t o  p r o p e r l y  l o c a t e  t h e  c o o l i n g  f a n  
o n t o  t h e  e n g i n e  s h a f t .  O t h e r  e n g i n e s ,  ,such a s  t h e  HB, w i t h  a  s m a l l e r  o u t p u t  
s h a f t  i h a n ; t h e  OS, use Tapered C o l l e t  #429B. 

k 

Contact  your  d e a l e r  o r  ~ e ' l i - c e n t e r  East ,or  He l i -Cen te r  West i f  you a r e  unable  
t o  make o r  f i n d  t h e  p r o p e r ;  spacer o r  need advice. 

D. P l a c e  Fan #428 o n  e n g i n e  s h a f t ,  l o c a t i n g  i t  f i r m l y  o n t o  t h e  ~ a ~ e ; e d  C o l  !e t  
#429. Make s u r e  t h a t  t h e r e  i s  n o  g r i t ,  o i l  o r  g r e a s e  b e t w e e n - t h e  m a t i n g  
sur faces.  

. ~. . . 
E. Place F lywhee l  #430 on en$ine shaf t .  

F. Fasten assembly s e c u r e l y  w i t h  t h e  engine nut. Nut must be v e r y  t i g h t  so t h a t  
a  s l i p p a g e  does n o t  o c c u r  i f  t h e  e n g i n e  ' b a c k f i r e s ' .  However ,  do NOT u s e  
L o c k t i t e  because  i t  w i  l,l make r e m o v a l ,  i f  r e q u i r e d  l a t e r ,  e x t r e m e l y .  
d i f f i c u l t .  One method used t o  ensure a  w e l l  t i g h t e n e d  n u t  i s  f o r  'one person - 
t o  h o l d  t h e  c o o l i n g  f a n  b y  w r a p p i n g  a  heavy c l o t h  o r  t o w e l  a r o u n d  i t  and 
u s i n g  b o t h  hands t o  g r i p  t h e  fan. The 'o ther  person then ' t o rques '  up t h e  n u t  
a s  t i g h t l y  a s  p o s s i b l e .  00 n o t  t r y  t o  h o l d  t h e  f a n  u n i t  i n a  v i c e  - i t  w i l l  
a l m o s t  c e r t a i n l y  damage or, break it. - 



I 
G. Fas ten  C l u t c h  Assembly #441 t o  f l y w h e e l  u s i n g  skt .  hd. screws #235. Be su re  

when i t  i s  t i g h t e n e d  down t h a t  i t  i s  s t r a i g h t  and r u n s  t rue.  I f  i t  does not ,  
r e p e a t  S t e p s  ' E '  and  'F '  a n d  t r y  a g a i n .  USE LOCKTITE. 

. .  . t 
H .  I n s t a l l  Engine Cross P ieces U433 (2) between Engine B l o c k s  #431 and #432 and 

f a s t e n  t o  eng ine  u s i n g  4 skt .  hd. screws. U439. For s h o r t e r  eng ines l i k e  t h e  
O S  t h e  p o s i t i o n  on t h e  b l o c k s  shou ld  g i v e  maximum h e i g h t  t o  t h e  eng ine when 
mounted i n  t h e  he1 icopter . .  W i t h  longer  eng ines l i k e  t h e  HB 0.61,' t h e  b l o c k s  
can be reve rsed  t o  accommodate t h e  e x t r a  l e n g t h  and mount t h e  eng ine  l o w e r  
w i t h j n  t h e  frames. - .  ,. : 

K. P l a c e  t h e  C l u t c h  B e l l  A s s e m b l y  U438 o n  t h e  c l u t c h  s h a f t .  Check t h a t  t h e  
c l u t c h  b e l l  s p i n s  f r e e l y .  t 

L. A t  c l o s e d  t h r o t t l e ,  p o s i t i o n  c a r b u r e t t o r  t h r o t t l e  a r m  on e n g i n e  a s  shown. 
Check t h a t '  t h e  c a r b u r e t t o r  b a r r e l  c o m p l e t e l y  c l o s e s  o f f  t h e  a i r  t o  t h e  eng ine 
a t  l o w  t h r o t t l e p o s i t i o n .  I f  i t  d ~ e s n o t , ~ a d j u s t  t h e m e c h a n i c a l  s e t  s c r e w  
s t o p  u n t i l  t h e  b a r r e l  c a n  ( j u s t )  b e  c o m p l e t e l y  c l o s e d  by  r o t a t i o n  o f  t h e  
t h r o t t l e  arm. T h i s  a d j u s t m e n t  i s  p a r t i c u l a r l y  i m p o r t a n t . i n  an RC mode l  
h e l i c o p t e r  so  t h a t  t h e  e n g i n e  can b e  s t o p p 6 d  r e m o t e l y .  S e t  e n g i n e  a s s e m b l y  
as ide .  

. . i 

FULL- IDLE . :  IDLE 
OPEN F U L ~  ?.., ZERO 

. . 
CARBURETTOR BARREL OPENING .. .? 

s .  ' ~.' - .  i 

F i g u r e  2 
ENG l NE ASSEMBLY ! 



STEP 3 MAIN FRAME ASSEMBLY- see Figure 3 

From the k i t  box, take the fo l low ing:  

1 #406 Right  Side Frame 
1 #407 L e f t  Side Frame 

From Bag #2, take the fo l l ow ing :  

1 #410 Front Frame P la te  
2 #411 Servo Mount Stay 
1 #408 Front Stay Right  
1 #409 Front Stay L e f t  

From the hardware d ish,  take the fo l low ing:  

14 #231 3rm x lOm skt .  hd. screws 
14 8243 3m lock ing  nu$s 

A. Remove about  3/32" o f  m a t e r i a l  f r o m  t h e  ends o f  each F r o n t  S tays  #408 and 
#409 - see Figure 3. This , w i l l  ensure clearance o f  t he  engine mounting b locks  
i f  they need t o  be mounted lower than the top edge o f  the f r o n t  stays. - 

0.  Fasten F r o n t  R i g h t  S tay .#408  t o  R i g h t  S ide  Frame #406 u s i n g  two sk t .  hd. 
sc rews #231 and two  l o c k i n g  n u t s  #243. Check t h a t  e v e r y t h i n g  i s  square. 
Tighten securely. See f i g u r e  3. - 

C.  Repeat (A) us ing  Frofit S t a y  #409 and L e f t  Side Frame #407. 



D.  Fasten F r o n t  Frame P l a t e  8410 and Top Servo Mount Stay  #411 t o  l e f t  and r i g h t  
f r a m e  a s s e m b l i e s  u s i n g  e i g h t  s k t .  hd. s c r e w s  1 2 3 1  a n d  e i g h t  l o c k i n g  n u t s  
#243. Assemble, b u t  do n o t  f u l l y  t i g h t e n  n b t s  a t  t h i s  stage. See F i g u r e  3. 

I 
E. P l a c e  T r a n s v e r s e  L e v e r  A s s e m b l y  f r o m  STEP 1  b e t w e e n  s i d e  f r a m e s ,  a r m s  

e x t e n d i n g  th rough  r e c t a n g u l a r  ho les  i n  upper p a r t  o f  s i d e  frames. Threaded 
p i t c h  s h a f t  s h o u l d  b e  o n  t h e  r i g h t  ( s t a r b o a r d )  s i d e  o f  t h e  h e l i c o p t e r .  See 

G. Fasten Lower Servo Mount Stay #411 t o  F r o n t  P l a t e  1410 as  shown i n  F i g u r e  3. 
$ 

COOLING SYSTEM $, ~d&, - T h e f o l l o w i n g i s n e e d e d f r o m t h e k i t b o x : :  

1  #557  C o o l i n g  Shroud 

From Bag #8, remove t h e  f o l l o w i n g :  

1  #569 7/16 x  3/4 x  1 1/2 i n c h  Wood B lock  
t 
I - From t h e  hardware d i s h ,  t a k e  the  f o l l o w i n g :  w 

2  #267 2.7x8m-n wood screws i s 

E 
A. T r i m  t h e  C o o l i n g  S h r o u d  #557  t o  t h e  m o l d  1 i n e s  o n  t h e  i n s i d e  o f  t h e  sh roud .  - - S c i s s o r s  o r  a  ' h o t ' k n i f e  w i l l  do t h e  j o b . ,  

I B. Open up t h e  r o u n d  h o l e  i n  s h r o u d  t o  50mm:(2.01') d i a .  Make s u r e  t h e  h o l e  i s  
c u t  so as t o  l eave  an equa l  amount o f  'I i p i  around i t s  edge. 

J 
iC 

C. Place shroud o v e r  eng ine  on work bench and check f o r  c learances.  Make h o l e s  
f o r  g l o w  p l u g ,  n e e d l e  v a l v e ,  t h r o t t l e  c A n t r o l  r o d  and  exhaust: When t h e  
shroud i s  f i n a l l y  l o c a t e d  t h e r e  shou ld  be d c l e a r a n c e  o f  about one m i l l i m e t e r  
f r o m  t h e  t o p  o f  t h e  f a n  t o  t h e  unders ide  o f  t h e  f a n  shroud. A  b i g g e r  gap than  
t h i s  w i l l  reduce t h e  c o o l i n g  e f f i c i e n c y  o f l t h e  fan. ~' 

I 
D. Woija B l o c k  #569 i s  u s e d  a s  t h e . f r o n t  m o u n t  o f  t h e  c o o l i n g  s h r o u d  and m u s t  

?, f i r s t  be shaped t o  f i t  t h e  c u r v a t u r e  o f  t h e  shroud. See F i g u r e  4. ,- 

- *  

4 
I 

.. E. B e f o r e  f a s t e n i n g  t h i s  b l o c k  t o  t h e  s h r o u d ,  i t  s h o u l d  b e  p a i n t e d  o r  f u e l -  
, . ,& p r o o f e d .  F u e l  - p r o o f  p a i n t ,  r e s i n ,  o r  g l u e  c a n  b e  used. F a s t e n  b l o c k  to  
i s h r o u d  w i t h  e p o x y  o r  c y a n o a c r y l a t e  g l u e .  Top edge  o f  b l o c k  s h o u l d  b e  f l u s h  

1 + w i t h  upper edge o f  shroud and c e n t e r e d  on f r o n t  o f  shroud. 
F 

1 
F. From i n s i d e  o f  shroud, d r i v e  t w o  wood screws #267 th rough  shroud i n t o  wood 

b l o c k s .  Sc rews  s h o u l d  b e  s e t  a b o u t  25mm i p a r t .  I t  w i l l  h e l p  t o  d r i l l  1/16" 
d i a .  p i  l o t  h o l e s  t h r o u g h  s h r o u d  and  b l o c k t s o  t h a t  t h e  s c r e w s  g o  i n  w i t h o u t  
t h e  chance o f  s p l i t t i n g  t h e  wood. See F i g u r e  4. 1' .., 

I 



From Bag #3, t a k e  t h e  f o l l o w i n g :  

2 #424 Bear ing  B lock a n d  Bear ing  
1 #427 10 x 15 x 3 . 5 m  C o l l a r  
1 #415 Main Sha f t  * '' 

1 #416 Main Gear Assembly 

From Bag #6, take t h e  f o l l a r i n g :  

1 #413 S tee l  Main Sha f t  C o l l a r  

From hardware d i s h ,  take t h e  f o l l o w i n g :  

6 #274 4 x- l0mm s k t .  ,hd. screws 
6 8278 4mn f l a t  washers 
8 #231 3 x lOmm s k t .  'hd. screws 
1 6233 3 x 2 5 m m s k t .  hd. screw - 2 #252 4 x 4mm s e t  screws 

FULL SIZE 
TEMPLATE 

267 
F i g u r e  4 

COOLING SHROUD DETAIL 

STEP 5 ENGINE AND MAIN DRIVE INSTALLATION - see F i g u r e  5 

1 #243 3mn l ock  n u t  
8 #276 3mn f l a t  washers 

A. P lace engine assembly i n  frame w i t h  shroud p r o p e r l y  i n  p l a c e  over  t h e  f r o n t  
s e c t i o n  o f  t h e  engine. : 

0 .  Fasten eng ine assembly between frames u s i n g  s i x  4 x lOmm skt .  hd. s;rews #274 
and s i x  heavy 4mm f l a t  washers #278. FINGER TIGHTEN ONLY. -. 

C. Before  i n s t a l l i n g  Bear ing  B lock Assembl ies #424, l u b r i c a t e  bear ings  w i t h  good 
grade o f  l i g h t  b e a r i n g  grease o r  a 140 we igh t  o i l .  



F igure  5 
ENGINE AND DRIVE INSTALLATION - 



0. Fasten top Main Shaft Bearing Block #424 between frames' i n  uppermost holes 
w i t h  open s ide o f  bear ing up, us ing fou r  3 x  lOmm skt. hd. screws 1,231, w i t h  
a 3mm washer under each screw head. DO NOT TIGHTEN. 

E. Fas ten  b o t t o m  Main  S h a f t  B e a r i n g  B lock  #424 between f rames i n  l o w e r  h o l e s  
w i t h  open s ide o f  bear ing down, using four  3 x  lOmm skt. hd. screws #231 w i t h  
a 3mm washer under each screw head. DO NOT TIGHTEN. 

F. S l  i p  Ma in  S h a f t  #415 down t h r o u g h  b e a r i n g  b l o c k s  and c e n t e r  o f  t r a n s v e r s e  
l e v e r  t o  i n s u r e  p rope r  a l i g n m e n t  o f  bear ings .  Some o i l  on s h a f t  may he lp .  
Tighten a l l  e i g h t  screws securely. USE LOCKTITE. 

G. Ra ise  t h e  ma in  s h a f t  f a r  enough t o  a l l o w  t h e  f i t t i n g  o f  t h e  Brass  C o l l a r  
#427, f o l l o w e d  by t h e  Main Gear #416S, ( o r  #416 i f  A u t o r o t a t i o n  Gear lon t o  
the lower end o f  the main shaft. Co l l a r  should be on top o f  the gear. 

H. Fas ten  gear  assembly  t o  main  s h a f t  w i t h  3 x  25mm s k t .  hd. sc rew #233 and a 
3 m m  l o c k  n u t  #243. T i a h t e n  f i r m l v  b u t  don ' t  ove r  to raue.  (Note:  when 
a u t o r o t a t i o n  gear i s  used the  3x25mm screws should be replaced by the 3xl6mm 
screws prov ided i n  the au to ro ta t i on  assembly package.) 

J. Place Main Shaft  Co l la r  #413 on main sha f t  and secure w i t h  two 4 x 4mm skt. 
hd. s e t  sc rews #252 w h i l e  p u l  I i n g  up  on ma in  s h a f t  and push ing  down on t h e  
c o l l a r .  USE LOCKTITE. There should be zero up and down p lay  o n  the main s h a f t  
a f t e r  t h i s  step. ., 

I / 

STEP 5A ENGINE AND MAIN DRIVE  INSTALLATION - cont inued - see Figure 5 

From Bag #3 ,  take the  fo l l ow ing :  

1 #442 S t a r t i n g  Cone 

From Bag #4, take the fo l l ow ing :  

2 #k50 Bearings 
4 #451 P l a s t i c  Bearing Holders 

From Bag #5, take the fo l lowing:  

1 #477 C o l l e c t i v e  Lever Shaft ' 

2  #478 C o l l e c t i v e  Lever P la te  
1 #485 Frame P i l l a r  : 
2 #487 P l a i n  Bearing ('Custom' Model) 

or 2 #487B B a l l  Bearing ( ' P r o '  Model) 

From Bag #9, take the fo l low ing:  

1 #484 Metal C l i p  

- From the hardware dish, take the fo l low ing:  

2 #231 3 x  lOmn sk t .  hd. screws 



2 #237 3 x  35mm skt .  hd. screws 
2  #238 3 x  40mm skt.. hd. screws 
4 #243 3mm lock nu ts  
2  #268 3 x  1 4 m  wood screws 
2  #287 3 x  3m set screws 
1  #267 . 2.7x8mm wood screw 
4  #276 3 m f l a t  washers 

F i t  each o f  the Bearings #450 between two p l a s t i c  Bearing Holders 1451. 

Lubr ica tg  bearings w i t h  a  good grade o f  l i g h t  bear ing  grease o r  a  140 weight 
o i  I. I 

i 
Place both bear ing assemblies, w i t h  ra ised p o r t i o n  up, on c l u t c h  shaft. See 
drawing. 1 

Fasten lower bear ing assembly i n  place between the main frames w i t h  two 3 x  
35mm skt. hd. screws #237 and two 3mm lock nu ts  #243. F i t  one 3mm f l a t  washer 
8'276 under each screw head and under each 3mm lock nut. 

9 
Using epoxy g lue  (p re fe rab l y  30 minute type), g lue the two Bearings #487 , o r  
#478B, i n t o  the holes on the C o l l e c t i v e  Lever P la tes  #478. One p l a t e  should 
have a  bear ing  f l ange  on the l e f t  s ide and,one should have bear ing  f l ange  on 
t h e  r i g h t  s ide.  Make s u r e  t h e r e  i s  no g rease  o r  o i l  on t h e  s u r f a c e s  t o  be 
glued. See drawing. Do not w a i t  f o r  g lue t o  d ry  bu t  do Step 'F' immediately 
so t h a t  t he  bearings w i l l  set-up i n  l i n e  w i t h  the  c o l l e c t i v e  lever  shaft .  

t 

Us ing  two  3 x  40mm sk t .  hd. screws #238, secure  one C o l l e c t i v e  P l a t e  #478 
o u t s i d e  t h e m a i n  f r a m e  w i t h  t h e  b e a r i n g  f l a n g e  f a c i n g  inwards .  Then f i t  
C o l l e c t i v e  Lever Shaft  #477 before mounting,the other  c o l l e c t i v e  p l a t e  on the 
ou ts ide  o f  t he  o ther  main frame, a l so  w i t h  the f l ange  fac ing  inwards. F i t  the 
two 3mm lock nu ts  #243. TIGHTEN TEMPORARILY UNTIL GLUE SETS. 

y- 
B e f o r e  t i g h t e n i n g  c l u t c h  s h a f t  b e a r i n g  assemb l ies ,  a d j u s t  gear  mesh by 
p l a c i n g  a  p iece o f  t yp ing  paper between gears then t i g h t e n  a l l  f ou r  bear ing 
b l o c k  screws and a l l  s i x  mo to r  mount sc tews  secu re l y .  Remove paper by 
t u r n i n g  gears. Gears shou ld  mesh and r o t a t e  smooth ly .  I f  t h e r e  i s  any 
e c c e n t r i c i t y  t hen  t h e  no tepaper  check s h o u l d  be r e p e a t e d  w i t h  t h e  gear  
meshing a t  t h e i r  t i g h t e s t  point.  t I 

i 

Check t h a t  C o l l e c t i v e  Lever Shaft  #477 r o t a t e s  f ree l y .  I f  'not, ad jus t  P la tes  
#478 u n t i l  i t  does. Lubr ica te  bearings w i t h  a  l i g h t  o i l .  - - 

1 
Mount f r o n t  of coo l i ng  shroud (wood b lock end) t o  f r o n t  frame p l a t e  w i t h  two 
3 x  14mm wood screws #268. See Figure 5. ~ 6 e  under sur face o f  the shroud top 
should c lea r  the fan top surface by about orie m i l l i m e t e r  and the 50mm cutout  
h o l e  shou ld  be l o c a t e d  s y m e t r i c a l l y  a iound  t h e  eng ine  s h a f t .  These 
adjustments w i l l  ensure good coo l i ng  e f f i c i e n c y .  

I 

Fasten p i l l a r  ,4485 between frames w i t h  two 3 x  l O m m  skt. hd. screws #231. I t  
may be necessary  t o  d r i l l  a  new 1 /8"  d ia .  h o l e s  i n  each s i d e  f rame so t h a t  
t h e p i l l a r  c a n b e  I o c a t e d f o r e a n d a f t  cor;ectly, t o u c h i n g  t h e s h r o u d .  USE,  

* LOCKTITE. I 
t 

-< 



L. Secure  t h e  c o o l i n g  s h r o u d  to  t h e  p i l l a r  u s i n g  t h e  M e t a l  C l i p  #484 and a 
2.7x8mm wood screw U267. ,Make a s m a l l  ho le -  (1/16" d i a m e t e r )  i n  t h e  r e a r  o f  
t h e  p l a s t i c  s h r o u d  so t h a t  t h e  ,4267 s c r e w  can  b e - e a s i l y  d r i v e n  in .  Do n o t  
over torque.  USE SILICONE. 

M. Mount S t a r t i n g  Cone U442 on c l u t c h  s h a f t  and secure w i t h  t w o  3 x 3mm skt .  hd. 
s e t  screws U287. S t a r t i n g  cone should  j u s t  re.st on t o p  o f  bear ing.  T i g h t e n  
w e l l .  USE LOCKTITE. 

2. 

STEP 6 COLLECTIVE MECHANISM ASSEMBLY - see F i g u r e  6 .  

I From BSg #5, t a k e  t h e  fo l l ' ? ing :  

1 8471 C o l l e c t i v e  P i t c h  Lever A 
1 U472 C o l l e c t i v e  P i t c h  Lever B 
2 U486 6 m  P l a i n  Bear ing.  ( 'Custom'  Model) 

o r  2 #486B B a l l  Bear ing  ( ' P r o '  Model) 
2 U481 Brass P i t c h  C o l l a r s  
1 U483 Aluminum Spacer 

- 1 U476 P l a s t i c  R o l l  Lever 
1 #475 P i t c h  Torque Lever 

From t h e  hardware d ish ,  t a k e  t h e  f o l l a w i n g :  
". 

2 U231 3 x lOmm s k t .  hd. screws 
2 U276 3 m  f l a t  washers 
1 U278 4 x 8 x O.5m f l a t  washer 
1 U275 4nm Lock n u t  
4 U211 5mn b a l l s  
4 8247 2 x l o r n  pan hd. screws 
4 #241 2mmnuts 
2 U288 4 x 6 m  s e t  screws 
4 #262 2mm f l a t  washers 

A. Epoxy one B e a r i n g  U486, or #486B, i n t o  each  C o l  l e c t  i v e  P i t c h  L e v e r  'A' E ' 8 '  
# 4 7 1  and U472. B e a r i n g  m u s t  b e  o n  i n s i d e  t o w a r d s  f r a m e .  See s k e t c h .  Do n o t  
f o r g e t  t o  t h o r o u g h l y  degrease and c l e a n  su r faces  o f  b e a r i n g  and l e v e r  so t h a t  
t h e  epoxy w i l l  h o l d  p roper l y .  - 

B. 'P lac ;e  'B rass  P i t c h  C o l l a r s  U481 o n t o  each  T r a n s v e r s e  P i t c h  S h a f t  #479 and 
U480. Make sure t h a t  s m a l l  shou lders  o f  c o l l a r s  face  outwards.  

C. F i t  C o l l e c t i v e  P i t c h  L e v e r  B ( s h o r t )  #472 on  t o  t h e  l e f t  t r a n s v e r s e  p i t c h  
s h a f t ,  and C o l l e c t i v e  P i t c h  L e v e r  A ( l o n g )  # 4 7 1  on t o  t h e  r i g h t  t r a n s v e r s e  
p i t c h  s h a f t .  N o t e  t h a t  t h e  c u r v e  o r  s e t  o f  t h e  l o n g  l e v e r  m u s t  b e  upwards ,  
n o t  downward  ( s e e  e x p l o d e d  v i e w ) .  F a s t e n  f r o n t  o f  b o t h  c o l l e c t i v e  p i t c h  
l e v e r s  t o  C o l l e c t i v e  Lever Sha f t  ,4477 u s i n g  t w o  3 x lOmm skt. hd. screws U231 
and t w o  3mm f l a t  washers U276. USE LOCKTITE. .. 

D. On t h e  r i g h t  s ide , ,  p l a c e  t h e  Aluminum Spacer #483 o n t o  t h e  Transverse P i t c h  - 
Sha f t  U479. 



i 
E. Take t h e  p l a s t i c  R o l l  L e v e r  #476  ( f i g u r e . 6 A )  and  remove  ( c u t )  t h e  s e c t i o n  

w h i c h  c o n t a i n s  t h e  second and t h i r d  h o l e s  f r o m  l o n g  l e g  ( l e v e r  w i l l  now have 
o n l y  one h o l e  o n  t h i s  l e g ) .  P l a c e  p l a s t i c  r o l l  l e v e r  o n  c o l l e c t i v e  
t r a n s v e r s e  s h a f t  f o l l o w e d  by t h e  4mm f l a t  washer #278 and,4rnm l o c k  n u t  U275. 
T i g h t e n  n u t  s o  t h a t  r o l l  l e v e r  c a n  move f r e e l y ,  b u t  w i t h  v e r y  l i t t l e  end  
p l a y .  ~! I 

F. Remove t h e  lower  h o l e  and su r round ing  m a t e r i a l  f r o m  end o f  P i t c h  Torque Lever 
U475 ( s e e  F i g u r e  68). # 

G .  On l e f t  s i d e ,  f a s t e n  P i t c h  L e v e r  #475 t o  p i t c h  s h a f t  w i t h  t w o  4  x 6mm s k t .  
hd. s e t  screws. P i t c h  l e v e r  must be p e r p e n d i c u l a r  t o  t r a n s v e r s e  mechanism. 
USE LOCKTITE. i 

- H. Fasten t h e  f o u r  5mm b a l l s  U211 u s i n g  2  x lOnim pan head screws U247, 2mm nu ts  
U241 and 2mm f l a t  washers U262 i n  t h e  f o l l o w i n g  l o c a t i o n s  (see F i g u r e  6 f o r  
de ta  i I s ) :  USE LOCKT I TE. i 

F i g u r e  6A F i g u r e  6 1  
MODIFIED ROLL LEVER COLLECTIVE AN0 CYCLIC CONTROL MECHANISM ASSEMBLY 



2 b a l l s  on p l a s t i c  R o l l  Lever #476 i n  the outermost holes 
1 b a l l '  on P i t c h  Torque Lever #475' 
1 b a l l  on C o l l e c t i v e  Lever #471 

The b a l l s  on the  r o l l  lever  should both face outwards - away from the ra ised 
hub. 

The b a l l  on the p i t c h  torque lever should face outwards - away from the hub. 
.4 

. . ~ i e b a l l  bn the c o l l e c t i v e  lever  should face outwards. 

STEP 7 TAlL GEAR DRIVE ASSEMBLY - see Figure 7 

From Bag #4, take the fo l low ing:  

4 #455 Tai l Boom Hounts 
1 #444 T a i l  Gear Dr i ve  Assembly 

2 #452 Bearing Holders 

From Bag #2, take the fo l lowing:  

1 #405.  Radius A r m  Stay 

From the Hardware dish, take the fo l low ing:  

6 #237 3 x 3 5 m  skt. hd. screws 
6 #243 3mrn lock nuts , 

4 #276 3 m n f l a t  washers 

A. I n s t a l l  p l a s t i c  T a i l  Boom Mounts #454 between s ide frames us ing  four  3 x 35mm 
sk t .  hd. sc rews # 2 3 7  and f o u r  3mm l o c k  n u t  #243.  Radius A r m  Stay  #405 must 
be r e t a i n e d  on t h e  l e f t  s i d e  o f  t h e  he1 i c o p t e r  by these  same screws. DO NOT 
TIGHTEN. 

REAR VIEW OF 
SIDE FRAMES 

- 
Figure 7 

TAlL GEAR DRIVE ASSEMBLY 
\ 



I 
B. Mount T a i l  Gear D r i v e  Assembly #444 between t w o  p l a s t i c  B e a r i n g  Ho lde rs  1452. 

1 

C. Fasten t h e  whole  u n i t  i n  p o s i t i o n  between s i d e  f rames w i t h  t w o  3 x 35mm skt .  
hd. s c r e w s  #237 and t w o  3mm l o c k  n u t s  #243. F i t  one 3mm f l a t  washer  # 2 7 6  
under each screw head and under each 3mm l o c k  nut. Set gear mesh a s  c l o s e  a s  
p o s s i b l e  w i t h o u t  b i n d i n g .  A l s o  check ,  by v , iewing f r o m  t h e  r e a r  t h r o u g h  t h e  
T a i l  Boom M o u n t s  #455  t h a t  t h e  t a i l  d r i v e  g e a r  c o u p l e r  i s  c e n t e r e d  i n  t h e  
t a i l  tube. T i g h t e n  n u t s  s e c u r e l y  b u t  do no t  over torque.  

STEP 8 LANDING GEAR ASSEMBLY - see F i g u r e  8 
4B 

From Bag # I ,  t a k e  a l l  con ten ts :  + 
I 

, . 

2 #401 S k i d s  !! 

2  #402 S t r u t s  I $. 
i 

4 #403 S k i d  Clamps % 
r. 

I -. 
From t h e  hardware d i sh ,  t a k e  t h e  f o l l o w i n g :  5 

4  #239 4 - x  1 5 m  s k t .  hd. screws 
4  # 2 j i  4 m  l i c k  n u t s  
8 #265 3  x 1 2 m  pan hd. screws 

3 
8 #243 3mm l o c k  n u t s  

A. Fasten Land ing S t r u t s  #402 t o  s i d e  frames u s i n g  f o u r  4 x 15mm skt. hd. screws 
and f o u r  4mm l o c k  n u t s  #275. T i g h t e n  secure ly .  

B. S l i d e  t w o s k i d c l a m p s # 4 0 3 o v e r , e , a c h  . . s k i d # 4 0 1 .  
: \ ;  

C. Fasten s k i d s  t o  s t r u t s  k i t h  e i g h t  3 x  12mm pan  hd. scr;?ws' #265 and e i g h t  3mm 
l o c k  n u t s  #243. Rear o f  s k i d s  s h o u l d  e x t e n d 2  i n c h e s  f r o m  t h e  r e a r  e d g e  o f  
t h e  r e a r  s k i d  clamp. + 1 . ' i 



STEP 9 SWASHPLATE ASSEMBLY - see Figure 9 

From Bag #6, take the fo l low ing:  

Swashplate Boot 
Mast Lock 
P ivo t  Arm 
CIB)ltrol Arm 
Radius Arms 
Brass Col l a r s  
Swashplate Assembly 
2 x 11.8 Needle Pins 

From the  hardware dish, take the fo l l ow ing :  

9.9 #211 5 m n b a l l s  
1 #241 2 m  nut  
1 1242 3m nu t  
2 #245 2 x 6mn pan head screws 

?,g #246 2 x 8m pan head screws 
I #249 2 x 16mn pan head screws 
1 1250 3 x lOmm pan head screws 
4 #262 2mn f l a t  washers 

A. F a s t e n e i g h t  5 m m b a l l s # 2 1 1  t o S w a s h p l a t e % 5 1 5 u s i n g e i g h t 2 ~ 8 p a n h e a d  
screws #246. USE LOCKTITE but  be sure tha t  i t  i s  app l i ed  very c a r e f u l l y  and 
thoroughly since these b a l l s  are subject  t o  h igh  and continuous v i b r a t i o n a l  
forces. 

0 .  L u b e s w a s h p l a t e a s s e m b l y ' f r o m t h e ~ n d e r s i d e w i t h a s m a l l  amoun to f  l i g h t o i l .  

*c. Place Rubber Boot #SO8 o n  upper swashplate. Secure w i t h  s i l i cone .  

D. Place Mast Lock #509 i ns ide  Pivot  Arm 8510. I n s e r t  Brass Co l l a rs  #513 i n t o  
P i v o t  A r m  #510. Fas ten  w i t h  2 x 16mm pan head screw #249  and 2mm n u t  #241. 
F i t  one 2mm f l a t  washer #262 under each screw head and nut. USE LOCTITE. 

E. Spread legs o f  Contro l  ~ ; m  #511 and p lace over P i vo t  Arm #510. Fasten w i t h  
two 2 x 6mm pan head screws #245 and 2 m i ; f l a t  washers #252. 

i - 
F. Attach two Radius Arms #512 t o  P i vo t  A r m  #510 and Contro l  ~pm-#.511 as shown 

i n  drawing us ing two Needle Pins #566. Needle p ins  are pressed i n  and need 
no fu r the r  f i x i n g  i f  f i t t e d  properly.  Check t h a t  the whole assembly can move 
f ree l y .  . 

G. A t t a c h  a 5mm S t e e l  B a l l  #211 t o  C o n t r o l  A r m  #511 u s i n g  a 2 x 8 m m  pan head 
screw #246. 

-, 
H. At tach rad ius  arms on washout c o n t r o l  assembly t o  the "outermost" b a l l s  on 

upper swashplate r ing. - . S l i d e  who le  assembly  over  main  s h a f t  and f a s t e n  w i t h  a 3 x lOmm pan head 
screw #250 and 3mm nut  #242. USE LOCXTITL. 

I 
'I I 

20 



F i g u r e  9 
SWASHPLATE AND WASHOUT CONTROL ASSEMBLY 

STEP 10 COVERING AND BALANCING OF MAIN ROTOR BLADES:- see F i g u r e  10 
L 

f From t h e  box t a k e  t h e  f o l l o w i n g :  * Main Rotor  B lades  and Cover ing  - 
. - From Bag #7 t a k e  t h e  f o l l o w i n g :  I 

.,2 #531 P l a s t i c B l a d e  Ends 
1 Yoke/B.lade Holder  U n i t  ( f a c t o r y  assembled) k 

- 
-, t - ~ r 6 m  t h e  hardware d i s h ,  t a k e  t h e  f o l l o w i n g :  i #-- - - - 

2 #234 3 x  20mn s k t .  hd. screws 1 

2 #240 4 x  30mnaskt. hd. screws 
"2 #243 . 3mn l o c k  n u t s  

2 #275 4m l o c k  n u t s  + 1 * . . 
A. The r b t o r  b l a d e s  p-rovided i n  t h e  C o m p e t i t i o r  k i t s  a r e  a s t a n d a r d  l a r g e \ s i z e ,  k. Sd'must be c u t  %% length-d-epending on eng ine  used. . . ** F o r  0.40 - 0.45 e n g i n e s ;  each  blad. l e n g t h  s h o u l d  b e  2 1  i n c h e s .  

' T h i s  w i l l  r e s u l t  i n  a  t o t a l  r o t o r  span of  48": 
L 

F o r  0.50 - 0.61 e n g i n e s ,  each  b l a d e  l e n g t h  s h o u l d  b e  24  i n c h e s .  T h i s  
w i l l  r e s u l t  i n  a  t o t a l  r o t o r  span o f  54". 

i , 
Cut t h e  b l a d e s  square ly  u s i n g  a  razo r  saw or 'srnal  l hand o r  power saw and sand 
t h e  t i p  smooth. :Do n o t  make a  m i s t a k e  and c u t  t h e  end w i t h  t h e  h o l e s  i n  it. 
Make su re  t h a t  b b t h  b l a d e s  a r e  - e x a c t l y  t h e  s ime length.  -*. 

I B. L i g h t l y  sand t h e  IearJing edge o f  t h e  b l a d e s  t o  remove any sharp edges. 



R e i n f o r c e  r o o t  end o f  main r o t o r  b lades  (ends w i t h  holes). F i r s t  sand t h e  t o p  
and b o t t o m  s u r f a c e s  where t h e  p l a s t i c  b l a d e  e n d s  a r e  f i t t e d  b u t  remove o n l y  
enough wood t o  make up f o r  t h e  inc rease  i n  t h i c k n e s s  added b y t h - e  r e i n f o r c i n g  
m a t e r i a l .  I f  you do n o t  do t h i s  t h e  b l a d e  end can f i n i s h  up t o o  t h i c k  t o  f i t  
p r o p e r l y  i n t o  t h e  p l a s t i c  b l a d e  o v e r s t r e s s i n g  them. One method t o  
r e i n f o r c e  t h e  b l a d e  ends i s  t o  l i g h t  w e i g h t  3 / 4  oz. f i b e r g l a s s  
c l o t h  and  w r a p  one  l a y e r  3 i n c h e s  o f  t h e  b l a d e ,  t o p  and 
b o t t o m .  A t t a c h ~ & , e  c l o t h  s a t u r a t i n g  i t  w i t h  i n s t a n t  o r  
c y a n o a c r y l a t e  g  . When d r y  t r i m  andcsand t h e  r e i n f o r c e d  end. You must use 
v e r y  t h i n  c l o t h  or&e p l a s t i c : b l a d e  a d s  t o  be f i t t e d  i n  t h e  nex t  s tep  w i l l  
b e  o v e r s t r e s s e d  w h e n t f i t t e d  o n t o  t h e  blades. 

r e '  % 

7 . ~  

F a s t e n  p l a s t i c  B l a d e  Ends 1531  o n t o  b l a d e s  w i t h  30 m i n u t e  e p o x y  g l u e - a n d  
s e c u r e  w i t h  one  3  x  20mm skt . ,  hd. s c r e w  #243 and a  3mm l o c k  n u t  #243. Make 
s u r e  t h a t  b o t h  h o l e s  i n  t h e  b l a d e  end a r e  a l i g n e d  w i t h  t h e  a p p r o p r i a t e  h o l e s  
i n  t h e  r o t o r  b l a d e  b e f o r e  t h e  g l u e  sets.  

C o v e r i n g  t h e  b l a d e s :  The b l a d e s  s h o u l d  b e  c o v e r e d -  w i t h  t h e  v i n y l  f i l m  
p r o v i d e d  i n  t h e  k i t  o r  y o u  c a n  g o  down t o  y o u r  hobby shop o r  h a r d w a r e  s t o r e  
and  c h o o s e  t h e  c o l o r  and t e x t u r e  o f  y o u r  c h o i c e .  P l e a s e ,  however ,  do c o v e r  
t h e  b lades  because t h i s  adds c o n s i d e r a b l y  t o  the  ' a long  t h e  g r a i n '  s t reng th .  
I t  i s  recommended t h a t  y o u  do - n o t  o p e r a t e  t h e  he1  i c o p t e r  w i t h o u t  b l a d e  
c o v e r i n g .  B e f o r e  a p p l y i n g  t h e  v i n y l  i t  i s  a d v i s a b l e  t o  l i g h t l y  s p r a y  f u e l @ .  
p r o o f  p a i n t  on t h e  f i r s t  t h r e e  o r  f o u r  i n c h e s  o f  t h e  b l a d e s  a t  t h e  b l a d e  
h o l d e r  end  and  t h e  o u t e r  t i p  o f  b l a d e  t o  k e e p  f u e l  f r o m  s o a k i n g  i n t o  t h e  
wood. To cover  t h e  b lades,  s t r i p  the  paper b a c k i n g  f r o m  t h e  v i n y l  c o v e r i n g  
and  h o l d  one  b l a d e  up w i t h  y o u r  f i n g e r  and thumb i n  f r o n t  o f  you,  w i t h  t h e  
t r a i l i n g  edge t o  t h e  r i g h t  and t h e  p l a s t i c  hub b l a d e  end a t  t h e  bot tom. Now, 
w i t h  t h e  s t i c k y p a r t  o f  t h e  c o v e r i n g  f a c i n g  away tram you, o v e r l a p  t h e  
t r a i l i n g  edge o f  t h e  b l a d e  f a c i n g  you by about 1/2 inch,  a t tachz ing i t  a t  t h e  
t o p  o r  endzof  t h e  b l a d e  f i r s t  and then c a r e f u l l y  l e t  t h e  b l a d e  c o v e r i n g  s t i c k  
t o  t h e  t r a i l i n g  i d g e  underneath  u n t i l  you have t h e  f u l l  l e n g t h  . f u l  l y  covered 
w i t h  1/2 i n c h  o f  cover ing.  Smooth down c a r e f u l l y  w i t b  t h e  f i n g e r s  and then 
you. can t g k e  t h e  b l a d e  h o r i z o n t a l l y  i n  your hand and, f o l d  t h e  c o v e r i n g  ove r  
t h e  t o p  s u r f a c e  o f  t h e  b l a d e ,  m a k i n g  s u r e  t h e r e  i s  a  s h a r p  c r e a s e  a t - t h e  
t r a i l i n g e d g e .  I f  h a n d l e d g e n t l y  a n d c a r e f u l l y ,  c o v e r i n g a  b l a d e  i s  v e r y  
easy. I t  can be made d i f f i c u l t  i f  t h e  c o v e r i n g  i s  p u l l e d  hard  i n  some p l a c e s  
and n o t  i n  o t h e r s .  So b e  v e r y  c a r e f u l  t o  j u s t  g e n t l y  s m o o t h  the icover i i g  
over t h e  b l a d e  r a t h e r  than p u i l l i n g  i t  t o o  t ighvy :  . -S . -. 8 

e' ,- - . . . 
A f t e r  t h e  t o p  s u r f a c e  i s  c o v e r e d ,  t h e  c o v e r i n a  c a n  b e  w r a ~ ~ e d  a r o u n d  th,e 3 - 
l e a d i n g  edge  c a r e f u l l y  and p u l l e d  u n d e r n e a t h  t h e  b l a d e  'a'gain u n t i l  i t  
o v e r l a p s  t h e  f i r s t  1/2 i n c h  seam t h a t  we made a t  t h e  v e r y  beg inn ing.  Smooth 
o u t  a l l  w r i n k l e s  and bubb les  b e f o r e  p r e s s i n g  t h e  c o v e r i n g  down hard. . 
Mount b o t h  b lades  t o  t h e  f a c t o r y  assembled yoke/blade h o l d e r  u n i t  u s i n g  4  x  
30mm sk t .  hd. screws #240 and 4mm l o c k  n u t s  ,4275.. 

To b a l a n c e  head, f i r s t  make s u r e  b l a d e s  a r e  p a . r a l l e l  t o  head. P l a c e  a  
s u i L a b l e  round a x l e  through e i t h e r  l a r g e  s e t  o f  h o l e s  i n  t h e  head and suspend 
i n  a  H I - P o i n t  b a l a n c e r  o r  o t h e r  s u i t a b l e  b a l a n c e r .  A r o u n d  t u b e  o r  p e n c i  I 
and two s t r a i g h t  edges o f  m e t a l  o r  p l y  w i  I 1  a l s o  do-the . j ~ b .  (See F i g u r e  10.) 

\ 
3 .. I 



H. Cut some 1 i n c h  w i d e  by 5 i n c h  l o n g  p i e c e s  o f  c o l o r e d  v i n y l  f i l m  o r  Monokote 
; T r i m  and  w r a p  t h e  o u t e r  end  o f  t h e  1 i g h t e s t  b l a d e  a t  t h e  t i p .  Repea t  a g a i n  

i f  necess'ary u n t i l  b l a d e s  a r e  balanced. Set head and b l a d e  assembly aside.  

F i g u r e  1 0 ,  
BALANCING MAIN BLADE ASSEMBLY 

i 
STEP 1 1  ROTOR HEAD ASSEMBLY - see Exploded View 1 

1 
i 

.From Bag #7,  t a k e  t h e  , f o l l o w i n g :  i 
I 

? Rotor  Head Assembly ( f a c t o r y  assemb; ed) 
1 4530 R o t o r  Hub 2 #566 2x11.8mm Needle P i n s  
/l -#533  Seesaw P i v o t  Arm 2 #535 M i x i k g  Arm Holders  
u2 '#532 F l y b a r  Paddles 2 #534 Seesew B e a r i n g  Ho lde rs  
dl -#567 3x15 .8m Needle P i n  2 #538 P l a s t i c  Dust Caps ' 

4 2  #541 Need IeBear  i n g .  2 #548 Flanged B a l l  Bear ings  

6 $1 #543 Damper Rubber 1 #565 4x29.8mn Needle B e a r i n g  
V 2  S #549 P i v o t  B o l t s  1 #539 ~ o k e l ~ a m ~ e r .  COI l a r  (A )  
Y*i 8 5 3 6  M i x i n g A r m s  ) 1 #540  Y o k e D a m p e r C o l l a r  (B) ( t h r e a d e d )  . ' 2  #542 F l y b a r s  

F. 2 #537 Gimb'21 S h a f t  'Bushing ( 'Custom'  Model) 

J1 #520 Seesaw o r  2 .#537B B a l l  

- From t h e  hardware d i s h , - t a k e  t h e  f o \ l o w i n g :  MET I = 7  J 

1 #211 Srm b a l l s  1 #236 3 x 2 6 m  s k t . '  hd. screw 
, 4 #241 2 m  n u t s  2 #278 4mm f l a t  washer 

1 #252 4x411~3 s e t  screw 1 #246 2 x 8 ~ 6  pan hd. s c r e w ,  
5 #288 4x6mm s e t  sfr.ew 

/4 ' 2:245 #248 2x14& 2 x 6 m j  pan pan hd. hd. screw screw 

, 

. / 



Note: As you proceed th rough  t h e s e  s t e p s  make sure  t h a t  a l l  p a r t s  move f r e e l y  b u t  
w i thou t  any excessive play. 

. 

A. Remove grease or o i l  from the two Gimbal Shaft Bearings #537, or #537B B a l l  
Bear ings ,  and t h e  t o p  two  ho les  o f  machined R o t o r  Hub #530. Glue t h e  
bea r ings ,  f l a n g e s  t o  t h e  i n s i d e ,  i n t o  t h e - h o l e s  u s i n g  a s l o w , s e t t i n g  epoxy. 
(DON'T STOP - GO TO NEXT STEP BEFORE EPOXY SETS.) * 

B. S l i d e  the *Needle Pin 1567 thro'ugh bushings w i t h  Seesaw P ivo t  Arm #533 i n  
' p lace w h i l e  

C. Secure t h e  w i t h  4 x 4 m m  s e t  screw #252 i n  t o p  o f  seesaw 
p i v o t  arm. USE LOCKTITE. ' 

D. Take Damper Rubber #543 and s l i c e  o f f  l m m  (no more!) f rom one end. 
'I 

E. L u b r i c a t e  rubber  and i n s e r t  i n t o  l a r g e  h o l e  i n  R o t o r  Hub .#530; (Note: use. 
V a s e l i n e  o r  any v e g e t a b l e  based grease f o r  t h i s  s t e p  b u t  don ' t  o v e r l o o k  i t  
s i n c e  an u n l u b r i c a t e d  rubber  bush - can l e a d  t o  seve re  v i b r a t i o n s  i n  your  
he 1 i copter.  ) 

F. Place one f lanqed B a l l  Bearinq #548 onto each threaded stub o f  Seesaw P ivo t  
Arm #533, f langes fac ing  ':in. - 

G .  Thread onto the  same seesaw p i v o t  arm threads two p l a s t i c  ~ i x i n 4 ' ~ r m  ~old;rs 
#535, t i g h t e n  against  bearings and p o s i t i o n  theni bo th  t o  be p a r a l l e - I - t o  r o t o r  
hub and i n  l i n e  w i t h  each other  (see exploded view o f  r o t o r  head). 

II 

H. F i t  two M ix ing  Arms #5361into the  p l a s t i c  Mix ing  A r m  Holders #535 us ing  the  
two 2 x 11.8mm needle p ins  #566. 

J .  C a r e f u l l y  c o a t  t h e  o u t s i d e  r i m s  o f  t h e  t w o  B a l l  B e a r i n g s  #548'wi t h  a s m a l l  
amount o f  SILICONE. - - 

K. Place r o t o r  head assembly i n t o  c rad les  o f  Seesaw #520 and secure w i t h  Seesaw 
Bearing Holders #534 and fou r  2 x 14 pan head screws and f o u r  2mm T u t s  #241. 
The b e a r i n g  h o l d e r s  w i l l  be on t h e  u n d e r s i d e  and t h e  seesaw on t o p  - see 
exploded view o f  r o t o r  head. USE LOCKTITE. 

L. Fasten a 5mm B a l l  #211 t o  s ide  o f  seesaw w i t h  a 2 x 8mm pan head screw 
:,#246. USE LOCKTITE. . i: 

1 
'I 

2 

M. Press t w o  Needl eSBear i n g s  #541 i n t o  R o t o r  ?lead Yoke #522 un t  i 1 ! j u s t  f l u &  

I w i t h  i ns ide  sur face o f  yoke. They must - not p r o j e c t  beyond the  i ns ide  surface. 
. . . 

N. P l a c e  r o t o r h u b  assembly i n t o  yoke;and s l i d e  a 4 x 29.8mm n e e d l e  p i n  #565 
through b e a r i n g  and hub, :p lac ing  a .4mm f l a t  washei #278 on e i t h e r  s ide  o f  hub' 
as t h e  p i n  goes t h r o u g h ' t o  space i t  equa l ly ,be tween t h e  yoke ( s e e e x p l o d e d  
view of r o t o r  head). 

. . 
I 

I 
0. Secure needle p i n  w i t h  4 x 6rnm set screw #288.through :<ide o f  r o t o r  hub. Do 

; not overlook t h i s  step. :USE LOCKTITE. .c .4' - . . . , ~. * 
P. <Lubr i ca te  Needle Bearings #541 w i t h  . i; , 

4 t w o  p l a s t i c  Dust  Caps #538 
pan head screws #245. USE LOCKTITE. 

7 r z. 

- -  / . r  



I Place Yoke Damper Co l l a rs  #539 and #540 into,Yoke #522. Secure w i t h  3 x 26mm 
s k t .  hd. screw 1236. One o f  t h e  Damper C o l l a r s ,  #540, i s  t h readed  and w i l l 
a c t  as a nut.  USE LOCTITE. ! x,: 

I 
Screw two P ivo t  B o l t s  #549 on to  Blade Holder, #549 as per drawing. Make sure 
;hat t h e y  a r e  t o r q u e d  down f i r m l y  b u t  iemember t h a t  t h e  b l a d e  h o l d e r s  a r e  
made o f  a luminum so be c a r e f u l  n o t  t im ' s? r ip '  t h e  t h r e a d s  i n  t h e  b l a d e  
h o l d e r .  USE R E D  LOCKTITE. Be su re  t o  r o t a t e  t h e  b l a d  - l d e r s  so t h a t  each 
p i v o t  b o l t  faces t h e d i r e c t i o n o f  r o t a t i o n  b f  the seeExp lodedView.  
I n s t a l l  the two Flybars #542 i n t o  Seesaw 1520. The en i t h  the sho r t  threads 
goes i n t o  the seesaw. Secure w i t h  4mm lock]nut  #2 rom ins ide  o f  seesaw. R 
Nut must be threaded a l l  the  way on. P u l l  both f l y b a r s  out  so t h a t  nut  r e s t s  
f i r m l y  aga'inst the  seesaw and then secure w i t h  four  4 x 6mm set  screws #288. 
USE LOCKT I TE. 

Screw Flybar Paddles #532 onto  f l y b a r s  unti.1 the f l y b a r  screw threads j u s t  
p r o t r u d e  i n t o  t h e  square  open ing  i n  t h e  p a d d l e s . '  F l y b a r  padd les  have 

c a r e f u l l y  tapered unthreaded holes tha t  w i l l  a l l o w  them t o  tap themselves as 1 they are threaded on. They should be set  so,as t o  be p a r a l l e l  , t o  the seesaw 
an3 w i t h  the leading edge fac ing  the d i r e c t i o n  o f  r o t a t i o n  (c lockwise  when 
viewed from the  -top). I t 
Balance the f l y b a r  by removing the main r o t o r  blades temporar i ly .  (Note which 
s i d e  each blade comes f rom so t h a t  i t  can be: replaced on the same side.) Now 
ad jus t  the p o s i t i o n  o f  the paddles u n t i l  the] f l y b a r  assembly i s  equal weight 
on each s ide.  I f  you p r e f e r  you can f i t  one wheel c o l l a r  on each f l y b a r a n d  
s l  i d e  these  c o l l a r s  i n  o r  o u t  t o  a c h i e v e  a i o o d  ba lance  o f  t h e  f l y b a r  u n i t .  

,. Replace the main r o t o r  blades. Torque the 4mm nuts so t h a t  the blades w i l l  be 
" f r i c i i o n  t i g h t "  and w i l l  n o t  ' f l o p '  a round when t h e  h e l i c o p t e r  i s  t i l t e d  
s l i g h t l y .  . . 

4 -  
.TAIL ROTOR GEAR BOX ASSEMBLY - see Exoloded View 
a 
3 

I 
From Bag # 4  take the  fo l l ow ing :  1 

' I  
d l  #163CP T a i l  Rotor Assembly 4 '  #462 T a i l  Rotor ~ u b '  ,. 
4 1167CP T a i l  Rotor P i t c h  P la te  ' d  1 #453 T a i l  Gearbox Mount 

T a i l  Rotor P i t c h  Hinge d 2  #457, 'Thrust Bearing Set  2 :t$ " Flanged .BaI 1 Bear ings . d2 #459 B?l l.?ear ings '' 

' 2 #463 T a i l  P i t c h  P la te  Co l l a r  62 #461 2x8.8m Needle P in  
- 1 #163N 7 x 7 m  Brass Col lar.  -- 1 1460 3~5mn'Brass Co l l a r  
4 #243S 3 m m  l o c k  n u t s  1 

? 1 
The two:.3mm l o c k  n u t s  i n  t h i s  bag a r e  a spe;ial l e n g t h  so t h a t  t h e y  f i t  t h e  
i n s i d e  o f  t h e  p l a s t i c  b l a d e  h o l d e r s  w i t h o u t  f o u l i n g .  I f  you  use any o t h e r  
t y p e  o f  l o c k  n u t  you may have toA ' re l i eve  th'e i n s i d e  o f  t h e  b l a d e  h o l d e r s  a 
l i t t l e - ' b u t  be very care fu l  so as not t o  redure  t h e i r  strength. 

.,. 
take the fo l low ing:  

+_ 6 1241 imn nuts 
1 



6 #247 2xlOmn pan hd. screws 2 #277 - 3m f l a t  washers 
2 #251 3x5mn set  screws 2 #570 b a l l  l i n k s  
2 #287 3x3mn .set  screws 

A. G r i p  t h e  T a i l  Rotor  Assembly,,#163CP i n  a v i c e  o r  p l i e r s  by t h e  T a i l  D r j v e  .. 

Coupler #448, which is.-al ready attached. 
. --.-s, Ul. , N. 

' ._ 
B. Inser t  Brass Co #16J/N/over t i e  threaded end o f  the gearbox output  shaft .  

Make su re  o r  o i l  on t h e  s h a f t  o r  on t h e  th readed  h o l e  i n  

#462 o n t o  gearbox o u t p u t  s h a f t .  Threads -- a r e  l e f t  
handed. That is, you t i g h t e n  ,up by t w i s t i n g  i n  an an t i - c l ockw ise  d i rec t i on .  
Tighten securely. USE LOCTITE. - 

D. Assemble t a i l  r o t o r  b l a d e  b e a r i n g s  o n t o  each o f  t h e  th readed  s t u d s  of - the 
t a i l  r o t o r  hub i n  tahe f o l l o w i n g  sequence: 

. , 

Thrust Bearing Washer (groove out )  
Thrust Bearing #457 r :  . - . ,. 
Thrust Bearing Washer (groove in )  
3x7m Special F l a t  Washer #277 
B a l l  Bearing #459 <?. . . 
3mn Lock Nut #243S (see note above) I . 

d)l 

E. Lubr ica te  the bear ings w i t h  l i g h t  grease or  140 weight o i l .  I" 

F. Fasten p l a s t i c  B lade Ho lde rs  #164CP around b e a r i n g  assembl i e s  u s i n g  f o u r  
2xlOmm pan head screws #247 and f o u r  2mm n u t s  #241. NOTE: each p a i r  w i l l  
inc lude - one holder  w i t h  b a l l  l i n k  holder  p ro jec t ion .  USE LOCKTITE on the  2mm 
nuts - - not on the  p l a s t i c .  Check tha t  the blade holders r o t a t e  f r e e l y  w i thou t  
any b ind ing  a f t e r  t i g h t e n i n g  screws. 

m 0 
m I\. Attach two 5mm B a l l s  #211 t o  blade holder assemblies w i t h  two 2 x lOmm pan ' head screws #2475and two 2mm nuts ,4241. USE LOCKTITE. r\ 

* /' 
I 

H. Place two f langed B a l l  Bearings #458 i n t o  P i t c h  P la te  #167CP, one from each 
side. 1- 

. . 

J. Press 3 x 5mm Brass C o l l a i  #460 through bearings. . 
~. 

/' 
K .  Pin two P i t c h  Hinges #456 .into ends 4f P i t c h  ~ l a t e : # 1 6 7 ~ ~  using two 2 x 8.8mm 

~ r: i needle p ins  #461. -.:; % ' . + .  
.. s 

\ .. . - >  * 
L.. Thread two B a l l  L inks #57Q. a l l  the way bnto P i t c h  Hinges .#456. 

*, 

M. - .: Thread two 3 x 3mm set  screws #278 i n t o  two P i t c h  P la te  Co l l a rs  #463. ' . .. . . 
N. P l a c e o n e P i t c h P l a t e ~ o l l a ~ # 4 6 3 o ~ ~ ~ P i t ~ R o d # l $ l ,  t h e n f i . t t h e p i ' t c h - ' :  

p l a t e  assembly o n t o  t h e  p i t c h  r o d  a n d  h o l d  i t  i n  p l a c e  w i t h  se5ond p i t c h  
p l a t e  co l l a r .  Make, sure tha t  the two col la?s t r a p  the. p i t c h  p l a t e  assembly 

,- 
s?, t ha t  there  i s  - no end. play. , Jlghten s i t  screws. 

0. Snap b a l l  l i n k s  on p i t c h  p ' le te  

26. 



d i r e c t i o n ,  v iewed f r o m  t h e  b l a d e  side. 

I 
h o l d e r s .  B a l l s  m u s t  b e  on t h e  l e a d i n g  edge a s  u n i t  r o t a t e s  i n  c l o c k w i s e  

P. F a s t e n  T a i l  Gearbox  Moun t  #453  t o  g e a r b o x  a s s e m b l y  w i t h  t w o  3  x  5mm s e t  
screws #251. Webs on mount shou ld  be hor izon ' ta l .  USE LOCKTITE. 

. . 

STEP 13 COVERING AND BALANCING THE TAIL ROTOR BLADES 1' 
-... 1 

Take the  T a i l  Rotor  B lades f r o m  t h e  k i t  box. i 
, <,* ' , 
From t h e  hardware d i s h ,  t a k e  t h e  f o l l o w i n g :  

.*: 
~ 3 .  2  #243 3 y n  l o c k  n u t s  

2  #232 3x16n-m s k t .  hd. screws 1 . 
'A .  c u t  b o t h  t a i l  b lades  t o  t h e  f o l l o A i n g  lengths, '  as  you d i d  f o r  t h e  m a i n  r o t o r  

b lades  i n  Step 1OA: 
I 

i 

40 - 45 engine:  4  1/8" (10' '  d ia;)  
50 - 61 engine:  4 5/8" (11" d ia . )  

8. P r o c e e d . . w i t h i a n d i n g ,  p a i n t i n g  and c o v e r i n g  t h e  t a i l  r o t o r  b lades  t h e  same as  
y o u  d.id i n  STEP 10 f o r  t h e  m a i n  r o t o r  blade's. I t  i s  n o t  n e c e s s a r y  t o  c o v e r  
t h e  r o o t s  w i t h '  f i b e r g l a s s  c l o t h  b u t  a  : l i g h t 1 s o a k i n g  w i t h  c y a n o a c r y l a t e  g l u e  
a r o u n d , t h e  h u b ' h o l e  and t h e - t i p s  w i l l  h e l p  t o  ex tend  t h e  l i f e  o f  t h e  blades.  

t 

C. , Cover the  b lades  w i t h  v i n y l ' f r l m  o r  Monocote w i t h  t h e  ma in  b lades  do 
n o t  use them uncovered. 

D. To b a l a n c e  t h e  t a i l  r o t o r  b l a d e s  u s e  a  h i - ~ o i n t  b:?lancer o r  u s e  a  m e t a l  r o d  
w h i c h  i s  a  s t i f f  push f i t  th rough  t h e  m o u n t i i g  h o l e s  and check t h e  b a l a n c e  by . r e s t i n g  t h e  ezds o f  t h i s  r o d  on t w o  t h i n  edces j u s t  as you d i d  w i t h  t h e  m a i n  
r o t o r  b lades.  Ad jus tmen t  can be made by add ing m o r e ' c o v e r i n g  t o  t h e  l i g h t e r  
b l a d e  o r  by d r i : l l i n g  1/16" d ia.  h o l e s  i n  the:end o f  the  h e a v i e r  blade. 

f 
E-. Mount  t h e  b l a d e s  on t h e  t a i l  r o t o r  a s s e m b l y \ ' s o  t h a t  w h e n  t h e  b l a d e s  t u r n  

c l o c k w i s e  ( v i e w e d  f r o m  t h e  l e f t  hand s i d 6  o,f t h e  m o d e l )  t h e  l e a d i n g ,  o r  
rounded, edge r o t a t e s  ahead and t h e  sur-face..iowards you i s  t h e  rounded one. 

- 
5 5  

; .R 

STEP 14 TAIL BOOM ASSEMBLY - see F i g u r e  11 

- 
From the-wood p a r t s  bag #8 

; .;. 
 odd D i s k s  

- .  
i i  , 

gqom t h e  box t a k e  t h e  ' f o l l o w i n g :  
' 4 

J1 #554  1/8 i n c h  T a i l  
'1' ,4553, T a i l  D r i v e  W'ire -.$. . , 

m % #552- T a i l  Boom . a 
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From Bag #4 take the  fo l low ing:  
J 

1  #454 Tai 1 Gearbox Clamp - "hose clamp" 

From the  hardware d i s h  take the fo l low ing:  

d 8  #288 4x6 set  screw 

D r i l l  a  1 /8  i n c h  h o l e  i n  t h e  c e n t e r  o f  t h e  t h r e e  wood d i s k s  f r o m  Bag #8 o f  
p lywood p a r t s .  Check t h a t  each d i s k  w i l l  f i t  e a s i l y ,  b u t  n o t  l o o s e l y ,  i n t o  
the t a i l  tube; i f  not, sand the diameter down a  l i t t l e .  

Cut the  1/8 inch brass tube #554 t o  proper length. This length  i s  determined 
by t h e  l e n g t h  o f  t h e  t a i l  boom wh ich  i s ,  i n  t u r n ,  d e t e r m i n e d  by t h e  eng ine  
size. See char t  below: 

Engine Size T a i l  Boom Brass Tube 

0.40 t o 0 . 4 5 E n g i n e  25.5" 20.75" 
0.50 t o  0.61 Engine 28.5" 23.75" 

S l i de  the three wood d isks  over brass,tube, p lac ing  one i n  the  center and the  
o t h e r  t w o  a p p r o x i m a t e l y  5  i nches  f r o m  each end. Cement i n  p l a c e  u s i n g  a  5  
minute epoxy or use cyanoacrylate g lue and baking soda t o  c rea te  a  f i l e t .  

w 
When the g lue i s  dry, put  some s i l i c o n e  on the ou ts ide  o f  the d i s k  and s l i d e  
b r a s s  t u b e a s s e m b l y  i n t o  t h e  t a i l  boom. Center  i t  i n  t h e  t a i l  boom and l e t  
the s i l i c o n e  dry. Epoxy may be used i n  p lace o f  s i l i c o n e  or  you may j u s t  drop 
a  s m a l l  amount o f  c y a n o a c r y l a t e  g l u e  down t h e  tube  and o n t o  t h e  d i s k  edges 
a f t e r  the assembly i s  i n  place. 

I nse r t  t a i l  boom between t a i l  boom mounts, i n  frame o f  he l i cop te r ,  so t h a t  .' 
f r o n t  o f  boom protrudes about 1/16" i n  f r o n t  o f  f r o n t  tail'boom mount. 

I n s t a l l  1/16" T a i l  D r i v e  Wi re  ,4553 i n t o  Gearbox Coupler  # I 6 5  on t a i l  r o t o r  
assembly, and fas ten  w i t h  four  4x6mm set  screws #288. So as not  t o  bend w i r e  
when t i g h t e n i n g  s e t  screws, use t h e  f o l l o w i n g  sequence: t u r n  i n  one s e t  
screw u n t i l  i t  contacts wire. Turn i n  opposite set screw securely. Tighten 
f i r s t  s e t  screw secu re l y .  T i g h t e n  b o t h  s e t s  o f  screws t h i s  way. U S E  
LOCKTITE. .. 

a 1 - 4 Sl ide  T a i l  Boom Clamp #454 o v e k  t a i  1 boom 

Inser t  t a i l  d r i v e  w i r e  w i t h  t a i l  r o t o r  box attached through t a i l  boom tube 
and i n t o  f r o n t  d r i v e  c o u ~ l e r .  Check w i r e  f o r  Drooer l e n a t h  and c u t  i f  . . 
necessary. Remove w i r e  and l u b r i c a t e  w i t h  l i g h t  grease br medium weight o i l  
before f i n a l  i n s e r t  ion. 

R e - i n s e r t  t h e  t a i l  d r i v e  w i r e  and f a s t e n  f r o n t  o f  w i r e  i n t o  f r o n t  d r ~ v e  
coup le r .  T i g h t e n  s e c u r e l y  u s i n g  same techn ique  a,s sub s t e p  (FO? U S E  
LOCKTI TE. /'., . . - ?  / 
Wi th  a  t w i s t i n g  motion, p u l l  the t a i l  boom rearward j u s t  a  l i t t l e  to . re l ieve 
any compress ion  o f  t h e  t a i l  gearbox i n p u t  s h a f t  due t o  t h e  f i t t i n g r o f  t h e  o 

d . .  



. . 

. . 

t a i l  d r i v e  w i r e .  Then p o s i  t i o n t h e  g e a r b o x h o r i z o n t a l l y  and p o i n t e d  t o  t h e  
. l e f t  s ide o f  the he l icopter .  I 

L 
Tighten the four nuts and socket head screws t h a t  go through s ide  frames and 
t a i l  boom mounts. 

1 
M. Tighten w e l l  the screw of the t a i l  boom clamp t o  secure t.he t a i l  gearbox i n  % '  place. i 

STEP 15 TAIL FIN ASSEMBLY - see Figure 11A 

From the wood p a r t s  bag #8 take the  fo l l ow ing :  

I 
1;  

Hor izonta l  F i n  
V e r t i c a l  F in  

" c' 
-. 

From the box take the  fo l l ow ing :  C . . - 
1 1  #555 12 inch T a i l  Skid Wire 

F y m  the  hardware d i sh  take the fo l low ing:  d 
I. ' 5  i . *  

. , * ;, 1 .#267 2.7 x 8mm wood screw .- 
b 

A. D r i l l  a  1/16 i n c h . h o l e  i n t o  l e a d i n g  and t r a i l i n g  edge o f  t h e  v e r t i c a l  f i n .  
Cut away the leading and t r a i l i n g  edge of f i n l f r o m  the  h o l e s t o b o t t o m  o f  the 
f i n  as shown i n  F igure  11. Bend 1/16 x  12 inch w i r e  #555 t o  pr.oper shape and 
epoxy i n  place. See f i g u r e  11. . I 



Figure 1 1 A  
TA IL  S K I D  AND F I N  



- 

1 -  
E. When s i l i coneThas set  you can then d r i  I1 a 1/16" hole through the  f i n  and t h e  - 

t a i l  tube and f i n a l l y  secure the whole assembly t o  the t a i l  boom w i t h  a 2.7 x 
8mm wood screw #267. See F i g u r e  12. Note: some f l i e r s  p r e f e r  t o  o m i t  t h e  
screws so tha t  the whole assembly breaks 100s; i n  the event o f  a crash - you 
choose. 

I 

I I 
STEP 16 SERVO TRAY ASSEMBLY - see F igure  15 

i 

= I 
From Bag #8 take the fo l l ow ing :  I - 

. A l l  contents 
1 ! 

I 
i 

From the-Hardware d i sh  take the fo l l dw ina :  - 
I J i / 4 #268 3 x 1 4 m  wood screw 

: .. . 
.,. 

J4  #250 3 x lOmm pan hd. sw'& 
v4 #243 3mn lock  nut  

6 

A. Laminate two ho r i zon ta l  servo t rayst  (3 :ho les i  together  w i t h  epoxy or  wh i te  
glue. Do the  same t o  the  v e r t i c a l  servo t r a y s b ( l  hole). 

i 
B. The precut  holes w i l l  a l l o w  the  mounting o f  most standard servos. Check t h a t  

your servos w i l l  f i t  these holes. I f  necessary enlarge or  a l t e r  them t o  f i t .  

L .  
. Cut the  v e r t i c a l  servo t r a y  t o  be 3 118 inches long. (See exploded view.) 

t 
! 

G l u e  the  v e r t i c a l  t r a y  perpendicular '  t o  the h o r i z o n t a l  t r a y  centered between 
the two rear servo holes and f l ush  w i t h  r e a r  ddge. Use epoxy. Let dry. 

I - E. F i t  servo t r a y  assembly between servo mount steys on he l i cop te r  frame. Notch 
rear  edge o f  ho r i zon ta l  t r a y  t o  c lea r  b o l t  o n ' u d e r  stay. 

m i 
1 

F. Fas ten s e r v o . t r a y  assembly t o  s e r v o  mou& s t a y s  u s i n g  f o u r  3 ' x  14mm wood 
screws U268. Be sure u n i t  i s  s t r a i g h t  i n ' v e r t i c a l  and ho r i zon ta l  planes. I t  
i s  advisable t o  d r i l l  1/16" dia. p i l o t  holes t& avoid s p l i t t i n g  the wood. 

I 
I 

G. Glue upper canopy mounts (1/2 x 3/8 x 1 1/4 inch wood b locks)  t o  rear  corners 
on top o f  ho r i zon ta l  servo tray. Be sure t h a t  the  o v e r a l l  ou ts ide  w i d t h  ( t i p  
t o  t i p )  i s  4 1 /8 inches. I 

H. Glue the two servo mount spacers t o  the v e r t i c a l  servo t r a y  on the r i g h t  s ide  
next t o  the servo openings. This i s  done t o  e leva te  these servos. 

J. Shor ten  t w o  s e r v o  mount spacers t o  3 / 4  i n k h  ;ong and g l u e  them t o  t h e  
h o r i z o n t a l  s e r v o  t r a y  a t  t h e  ends o f  t h e  fro;lt s e r v o  h o l e  c u t o u t .  T h i s  i s  
done t o  r a i s e  t h e  f r o n t  s e r v o  so t h e  c o n t r o l  ' r od  w i  1 1  be above t h e  l e v e l  o f  
the two o ther  servos f i t t e d  t o  t h i s  tray. f 

1 . 
K. F i t  t h e  8 1 / 4  x 2 7 /8  x 1/8 i n c h  p lywood f l o o r  t o  t h e  f r o n t  s t a y s  on t h e  

he l i cop te r  and d r i l l  f ou r  1/8 inch holes t o  m i t c h  the mounting holes i n  the  
ho r i zon ta l  aluminum stays. D r i l l  1/4" dia. acchss ho le  as shown i n  F igure  12.. 

i 
1 

L. Cement the lower canopy mounting b lock under t h i s  f l o o r  a t  i t s  f r o n t  edge and 
about 1/4" o f f  center sideways ( e i t h e r  way). I 



H. Remove s e r v o  t r a y s  and f l o o r  and p a i n t  o r  f u e l  p r o o ? .  ,We u s e  P a c t r a  b l a c k  
c o l o r  spray dope. 

N. Remount servo t r a y  assembly and mount p lywood f l o o r  u s i n g  f o u r  3 x  lomm pan 
hd. screws #250 and f o u r  3mm lock  n u t s  #243. 

\ 
w o  mount 

114 i n c h  hole-- /' 4 

F i g u r e  12 
RAD I 0  TRAY ASSEMBLY 

STEP 17 CANOPY INSTALLATION 

From t h e  box take  t h e  f o l l o w i n g :  

. - 1  p r  #560 Canopy ..* 
C 

From t h e  hardware d i s h  take  t h e  f o l l o w i n g :  

v3 - rubber  grommets 
3 #268 3  x  14mn wood screws 

-3 #276 3mn f l a t  washers 

Cut o u t  canopy h a l v e s  l e a v i n g  3/8 inch  edge on t h e  o u t s i d e  o f  canopy and 3/16 
i n c h  f l a n g e  on back. Sc isso rs  work best. 

8\ Clamp canopy h a l v e s  square ly  toge ther  u s i n g  c lamps o r  c l o t h e s  pins.  Spring 
clamps work best. Cement ha lves  toge ther  w i t h  a  c y a n o a c r y l a t e  glue. A l l o w  
t o  d r y  thoroughly.  



T r i m  t h e  canopy o u t s i d e  edge to  ,118 inch. I 
t 

D r i  ll or. c u t  1/4 i n c h  h o l e s  i n  t h e  c e n t e r  o f  t h e  moun t ing  depress ions  on each 
s i d e  o f  t h e  canopy. 

L 1 
I 

P o s i t i o n  t h e  canopy  on  y o u r  he1 i c o p t e r  a n d  d r i  11 p i l o t  h o l e s  ( a b o u t  1/16' '  
dia.) i n  ends o f  upper canopy wood mounts. 1 
l n s e r t  rubber  grommets i n t o  t h e  1/4" h o l e s  i n  .'the canopy and f a s t e n  canopy t o  
t h e  s i d e  mounts w i t h  t w o  3 x  14mm wood screws #268 and t w o  3mm f l a t  washers 
#276. 

H i n g e  t h e  f r o n t  o f  t h e  canopy upwards.  u n t i l  i t  c o n t a c t s  t h e  lower  m o u n t i n g  
b l o c k  on  b o t t o m  o f  t h e  p l y w o o d  f l o o r .  V i s u a l l y  c h e c k  t o  b e  s u r e  canopy  i s  
s t r a i g h t .  1 

I 
Mark and d r i l l  a  1/16" i nch  h o l e  th rough  t h e  canopy and i n t o :  t h e  wood b lock .  
L o w e r  t h e  canopy  and i n c r e a s e  t h e  1 / 1 6 ' '  h o l e  t o  1/4" d i a .  I n s e r t  a  r u b b e r  
grommet and secure t h e  canopy t o  t h e  u n d e r f l o o r  wood b l o c k  w i t h  one 3 x 14mm 
wood screw #268 and one 3mm f l a t  washer #276. .: 

. Remove canopy f r o m  h e l i c o p t e r  and remove gromni'ets. 

Mask and p a i n t  canopy  a s  d e s i r e d .  P o l y u r a t h a n e  or e p o x y  p a i n t s  w o r k  b e s t .  
Be s u r e  t o  degrease the  canopy t h o r o u g h l y  b e f o r e  p a i n t i n g .  You can wash i t  

i n  warm soapy  w a t e r ,  r i n s e  and dry.' I f  a  t i 6 t e d  w i n d o w  i s  wan ted ,  soak i n  
'Ri t '  o r  o t h e r  ho t  wa te r  dye b e f o r e  :mask ing ahd p a i n t i n g .  

1 

Replace t h e  t h r e e  rubber  grommets. 

FUEL TANK ASSEMBLY - see F i g u r e  13 

Take t h e  Fue l  Tank f rom t h e  k i t  box. 

I Also, f rom your  l o c a l  hobby shop, o b t a i n  1  foo t  o f  medium s i z e  f u e l  tub ing.  

Remove c o n t e n t s  o f  f u e l  tank. 

1 
Lay tank on i t s  s i d e  on wood f l o o r  w i t h  cap f a c i n g  the  r e a r  l e f t  s ide.  

I 
1 I n s e t  t w o  a l u m i n u m  t u b e s  i n t o  cap. The l o n g  one i s  f o r  t h e  v e n t  and s h o u l d  

b e  b e n t  so  t h a t  i t  t o u c h e s  t h e  t o p  i n s i d e  o f - t a n k  when c a p  i s  i n  p l a c e .  To 
t h e  s h o r t  t u b e  on  t h e  i n s i d e  o f  cap connec t '  a  3 i n c h  p i e c e  o f  t h e  s i  l i c o n  
f u e l  l i n e .  Connec t  t h e  c l u n k  t o  o t h e r  Grid. ' ~ a k e  s u r e  t h a t  t h e  c l u n k  f a 1  I s  
o n t o  t h e  f l o o r  o f  t h e  tank by i t s  own weight.( I f  i t  does not ,  you need t o  use 
a  more p l i a b l e  f u e l  tub ing.  

d 

I n s e r t  cap and tubes i n t o  tank. 
t 
I 

F i t  t h e  tank  under t h e  v e r t i c a l  se rvo  t r a y .  i !. 





D e s c r i p t i o n  Qty /K i  t GMP# 
i 

3xlOmn Skt Hd Screw 26 231 
3x12m Skt Hd Screw 2 235 
3x161~11 Skt Hd Screw 2 232 
3x20mm Skt Hd Screw 3 234 
3x25mn Skt Hd Screw 1 233 
3x26mm Skt Hd Screw 1 236 
3x35mn Skt Hd Screw 8 237 
3x40mm  kt ~d Screw 2 238 
4xl5mn Skt Hd Screw 8 239 
4 x 3 0 m  Skt Hd Screw 2 240 
2 x 6 m  Pan Hd Screw 6 245 
2 x 8 m  Pan Hd Screw 10 246 
2xlOmn Pan Hd Screw 14 247 
2xl4mm Pan Hd Screw 4 248 
2xl6mn Pan Hd Screw 1 249 
3 x l O m  Pan Hd Screw 5 250 
3x12mn Pan Hd Screw 8 265 
2.7x8mn Wood Screw 4 267 
3xl4mn Wood Screw 9 268 
2 x 1 2 m  Skt Hd Screw 2 
2.6x8m Skt  Hd Screw 2 

269 
2 70 

4xlOmm Skt Hd Screw 6 274 
2mn Nut 23 24 1 \ 3mm Nut 1 242 
3m Lk Nut 43 243 
3mm Lk Nut 2 243 S 
4mm Lk Nut 9 275 
3mm F l t  Washer 23 276 
2mn F l t  Washer 12 262 
3x7mm F l  t Washer 2 277 
4x8x0.5mm F l t  Washer 9 2 78 
3 x 3 m  Set Screw 4 287 
3x5mn Set Screw 2 251 
4 x 4 m  Set Screw 3 252 
4x6mn Set Screw 15 288 

Skt Hd Scrw 

Pan Hd Scrw 

Nut 

Q 
Lk Nut  

I 
METRIC CHECK SCALE IN  MILLIMETERS aul 

Set Scrw 



CONTROLS INSTALLATION - AND SET-UP - s e e  F i g u r e  14 

We w i l l  i n s t a l l  and hook-up every  c o n t r o l  arrangement and s e r v o  s e p a r a t e l y .  The push 
r o d  l e n g t h s  w i l l  be g i v e n  - then  t h e  o v e r a l l  l e n g t h  w i t h  b a l l  l i n k s  o r  c l e v i s e s  
(measured from c e n t e r  t o  c e n t e r  o f  t h e  b a l l s  o r  c l e v i s  p i n s )  w i l l  be g i v e n  i n  
p a r e n t h e s i s  1 i k e  t h i s :  ZxllOmn ( 1 2 0 m ) .  The c o n t r o l  rods  f r o m  servos t o  c o n t r o l s  may 
v a r y  i n  l e n g t h  because o f  v a r i a t i o n s  i n  i n d i v i d u a l  se rvo  s i z e s  and may need t o  be 
v a r i e d  f r o m  t h e  suggested dimensions g i ven .  Cut equal  amounts f r o m  each end o f  t h e  
c o n t r o l  r o d  and deburr  the  ends t h o r o u g h l y  o r  your  b a l l  l i n k  o r  c l e v i s  may n o t  be 
secured p r o p e r l y  o n t o  t h e  r o d  ends. 

F i g u r e  14 
CONTROL RODS INSTALLATION 



Bag #9 c o n t a i n s  a l l  o f  t h e  l i n k s ,  c l e v i s e s a n d  b a l l  l i n k s  needed f o r  t h e  c o n t r o l  
system. Take o u t  t h e  f o l l o w i n g  p a r t s :  I .  I. 

B a l l  L i n k s  
2xI6mn C o n t r o l  Rod 
2 x 5 5 m  C o n t r o l  Rod 
2 x 7 0 ~  C o n t r o l  Rod 
2 x 9 0 m  C o n t r o l  Rod 
2xl00mn C o n t r o l  Rod 
2xl lOmn C o n t r o l  Rod 
2xl20m C o n t r o l  Rod 
Sm B a l l s  
C o n t r o l  Rod End 
C l e v i s  
Me ta l  C l i p  

I 1 
From t h e  k i t  box, t a k e  t h e  f o l l o w i n g :  i 
1 U556 C o n t r o l  W i re  

1 1 
1 1 U558 C o n t r o l  Wi re  Tube . . 

'I 

From t h e  hardware d i s h ,  t a k e  t h e  f o l l o w i n g :  i 1 . #231 3 x l o r n  s k t .  hd. screw 
1 ~ 2 3 4  3 x 20mn s k t .  hd. screw 
2 U243 3m lock  n u t  

I 
Note: See F i g u r e  1 4  f o r  each i n d i v i d u a l  c o n t r o l  r o d  connec t ion .  Each r o d  i s  marked 
w i t h  a l e t t e r  co r respond ing  t o  t h e ' a p p r o p r i a t e  s teps  below. For example, s tep  ' 8 '  w i l l  
r e f e r  t o  t h e  i n s t a l l a t i o n  o f  c o n t r o l  r o d  marked ' 0 ' .  '[ 

d 
F i r s t ,  f i t  t h e  r o t o r  head assembly t o  t h e  top  o f  t h e  main s h a f t  and secure  i t  w i t h  t h e  
3x20mm s k t .  hd. screw #234 and- the 3mm l o c k  n u t  k'243.j ~ i ~ h t e n  we1 I. Now c a r r y  o u t  t h e  

l l o w i n g  steps.  1 
A. F i t  a 5mm b a l l  o n t o  each o f  t h e  o u t p u t  arms o f  t h e  p i t c h  ( e l e v a t o r ) ,  r o l l  

( a i l e r o n )  and t h r o t t l e  and c o l l e c t i v e  s e r v o  ( , i f  used).  I f  o n l y  one s e r v o  i s  
used f o r  t h r o t t l e  ( c o l l e c t i v e )  then two 5mm - b a l l s  w i l l  be f i t t e d  t o  a s e r v o  
wheel as shown i n  F i g u r e  16. Tab le  ' A '  i n  F,igure 14 suggests  t h e  r a d i u s  a t  - 
which  t h e  b a l l  shou ld  be f i t t e d  o n t o  each s e r v o  arm and i l l u s t r a t e s  a t y p i c a l  
i n s t a l l a t i o n  f o r  your  guidance. 

Use o f  t h e  r a d i u s  dimensions g i v e n  w i l l  r e s u l t  i n  a p p r o x i m a t e l y  t h e  c o r r e c t  
amount o f  swashpla te  c y c l i c  and c o l l e c t i v e  movements. However, t h i s  i n  t u r n  
depends upon a se rvo  r o t a t i o n  o f  p l u s  o r  minus 45 degrees. I f  t h i s  r o t a t i o n  
a n g l e  v a r i e s ,  then t h e  r a d i u s  d imens ion may have t o  be v a r i e d  t o  s u i t .  Note 
t h a t .  we have suggested a s h o r t e r  r a d i u s  i f  your  r a d i o  does n o t  have dual  r a t e  
a v a i l a b l e  i n  p i t c h  and r o l l .  

The swashpla te  d e f l e c t i o n s  shown i n  t h e  t a b l e  w i l l  p r o v i d e  a good a e r o b a t i c  
c a p a b i l i t y  f o r  t h e  average f l i e r  and a r e  in tended  as  a s t a r t i n g  p o i n t .  
However, each f l  i e r  may f e e l  more cbmfo r tab le ,  and g i v e  a b e t t e r  performance, 
w i t h  a h i g h e r  o r  lower r a t i o  than those  r e c o k e n d e d .  I n  t h i s  event  t h e  s e r v o  

I f arm l e n g t h  may be changed t o  s u i t .  



.$'$ 
t " 

Cut about 3mm f r o m  t h e  ends .o f  f o u r  heavy d u t y  b a l l  l i n k s  as  shown i n  F i g u r e  . . 

14. Take t h e  two 2x16n-m (36mn) threaded rods.  Screw one o f  these  b a l l  j o i n t s  
o n t o  ,the end o f  each o f  the '  two th readed  rods. Make su re  t h a t .  t he  r o d  e n t e r s  
each b a l l  j o i n t  e q u a l l y  t o  a  depth  o f  a t  l e a s t  6 m .  The d i s t a n c e  between t h e  ~ , , .  

c e n t e r s  o f  t h e  two b a l l s ,  i f  f i t t e d  t o  t h e  b a l l  l i n k s ,  s h o u l d  be 36mm as an 
i n i t i a l  ad jus tment .  The b a l l  j o i n t  ends shou ld  be r o t a t e d  t o  be a t  r i g h t  
a n g l e s  t o  each o t h e r .  These two u n i t s  a r e  f i t t e d  between ' the i n s i d e  b a l  I s  o f  
t h e  b l a d e  m i x i n g  arms and the  p i v o t  b o l t s  o f  t h e  g a i n  b l a d e  arms. S ince these  t + .  
b a l l  l i n k s  a r e  s u b j e c t  t o  h i g h  f l i g h t  loads, p l e a s e  make them up v g y  
c a r e f u l l y .  

Take t h e  '!two 2x100mn ( 1 1 2 m )  threaded rods and f i t  a  b a l l  j o i n t  a t  each end, 
a g a i n  w i t h  t h e  t h r e a d  e n t e r i n g  t h e  b a l l  j o i n t  a t  l e a s t  6 m .  Both  of these  
r o d s  must a lways be t h e  - same l e n g t h  between the  b a l l  j o i n t  h o l e s  and w h e y a n y  ; 

adjustment  i s  made t o  these p a r t i c u l a r  l i n k s  i t  must be made e q u a l l y .  The 
lower end o f  each r o d  i s  f i t t e d  t o  t h e  , , c loses t  i n '  5rrm b a l l  on t h e  

C? 
swashpla te  upper l e v e l  and the  upper e n d  t o  t h e  o u t s i d e b a l l  o f  t h e  m ix ing '  
arm i n  t h e  r o t o r  head. 

. . 

R o t a t e  t h e  washout mast l ock  on t h e  main mast u n t i l  t h e  s l i t  i n  t h e  P l a s t i c  
Mast Lock #509  i s  d i r e c t l y  underneath  t h e  5mn b a l l  f i t t e d  o n t o  t h e  o u t s i d e  o f  
t h e  f l  ybar  seesaw. The d i  stance between t h e  top  o f  the .  washout mast l o t k  .8nd 
t h e  unders ide  o f  the  c o t o r i h u b  shou ld  be s e t  i n i t i a l l y  t o  about  1Om. T h i s  
d i s t a n c e  may need t o  be' r e a d j u s t e d  d u r i n g  f i n a l  set-up.  T i g h t e n  t h e  b o l t  i n  
t h e  washout. mast l o c k  t o  secure t h e  u n i t  t o  t h e  main  mast. 

Take a  2 x 7 0 m  (88m) r o d  and f i t  i t  w i t h  two b a l l  j o i n t s  i n  t h e  same f a s h i o n  
as  t h e  o t h e r s .  Feed t h i s i c o n t r o l  r o d  through t h e  s l o t  i n  t h e  r o t o r  head so 
t h a t  one b a l l  j o i n t  can be c l i p p e d  t o  t h e  s i d e  b a l l  o f  t h e  seesaw and t h e  
o t h e r  b a l l  j o i n t  t o  t h e  t o p , i b a l l  o f  t h e  washout u n i t .  You w i l l  have t o  bend 
t h i s  r o d  s l i g h t l y  so t h a t  i t  does n o t  i n t e r f e r e  w i t h  t h e  s i d e s  of. t h e  ro to , r  
yoke, whatever a n g l e  t h e  r o t o r  yoke i s  t i l t e d  t o .  L o o k a t  t h e  pho tos  and 
exploded v iews t o  see how t h i s  l i n k  i s  f i t t e d .  The f i n a l  l e n g t h  o f  t h i s  r o d  
i s  a d j u s t e d  t o  ensure t h a t  t h e  padd les  a re  p a r a l l e l  w i t h  t h e  swashpla te  a t  
a l l  t imes.  & . ~- ~w 

Make up two 2 x 5 5 m  ( 7 2 m )  2 o n t r o l  rods  k i t h  a  b a l l  l i n k  a t  each end. These 
rods  a re  connected between : t h e  f o r e  and a f t  b a l l s  of t h e  lower p a i t '  of' t h e  -- 
swashpla te  t o  t h e  two b a l l s  on t h e  rocker  arm assembly o f  the  the  p i t c h  

,* 
c o n t r o l  l e v e r  ( i n s i d e  t h e  main f rames) .  

Make up one 2x55mm ( 7 2 m )  c o n t r o l  r o d  w i t h  a  b a l l  l i n k  a t  each end. Connect 
t h i s  r o d  between t h e  b a l l  on t h e  r i g h t  hand s i d e  o f  t h e  swashplate and t h e  
s h o r t e r  h o r i z o n t a l  arm o f  t.he a i l e r o n  "L" l e v e r  ( s i t u a t e d  on the r i g h t  hand 
s i d e  of t h e  model). 

' f f  
h o l e  i n  t h e  t o p  of t h e  r a d i u s  arm s tay .  The b a l l  shou ld  f a c e  outwards t o  t h e  

\ l e f t  hand s i d e  o f  t h e  model.'. USE LOCKTITE. 

flake up one 2x l lOmn (133mn) ' c o n t r o l  r o d  and f i t  i t  w i t h  a  b a l l  j o i n t  a t  each 
end. T h i s  c o n t r o l  r o d  i s  : : f i t t e d  between t h e  b a l l  on the  t o p  o f  the  r a d i u s  
arm s t a y  and t h e  b a l l  on t h e  l e f t  hand s i d e  o f  t h e - s w a s h p l a t e .  

38 I 



1. 1. K. Make up two, 2xl20mn con t ro l  rods f i t t e d  w ~ t h  a  b a l l  l i n k  on each end. 
Connect one rod between the p i t c h  ( e l e v a t o r )  ;servo and the  C y c l i c  P i t c h  Lever 
1475 on the l e f t  hand s ide  o f  the model. This rod should be adjusted so that: ,  

3 the transverse lever  i s  h o r i z o n t a l  \;hen the-servo i s  i n  i t s  neu t ra l  p o s i t i o n .  
Q 
I 

L. Connect the second 2xl20mm c o n t r o l  rod between the R o l l  Lever 1476 and -the,% 
r o l l  ( a i l e r o n )  servo. The length 6 f  the rod should be adjusted so tha t  the  
Ro l l  Lever v e r t i c a l .  arm i s  v e r t i c a l  when the servo i s  i n  i t s  neu t ra l  

i p o s i t i o n .  I 
M. ~ a i e  up two 2x90m (11Om) c o n t r o l  rods  f i t t e d  w i t h  a  b a l l  l i n k  a t  each end. 

Use  one o f  these t o  connect the c o l l e c t i v e  p i t c h  servo arm t o  the  end o f  the  
c o l l e c t i v e m a i n  lever .  Keep t h i s c o n t r o l  a  s t r a i g h t  run. Tr imupper  servo 
mount i f  necessary. Connect the engine t h r o t t l e  lever  t o  the t h r o t t l e  servo 
w i t h  the ,o the r  rod(see F igu res  14 i n d  16 which show the arrangement o f  these 

I two rods). 
a 

f .  
N. Make up the t a  i I r o t o r  c o n t r o l  rod from the 38" Contro l  Wire 1556 i n  

a . t h e  k i t .  Solder two Threaded Couplings 1579 onto each end o f  the w i re  a f t e r  
.a: ;--, s l i d in -g  T a i l  Rotor Contro l  Tube 1558 onto the wire.  Please note tha t  these 

j o i n t s  must be made very c a r e f u l l y  so t h a t  a  f a i l u r e  due t o  v i b r a t i o n  o r  
loads between servo and con t ro l  i s  extremely un l i ke l y . '  Fo r . t h i s  reason a  
good s i l v e r  so lder  should be used and both  p a r t s  thoroughly 'c leaned p r i o r  t o  
so lder ing.  

' 

I f  you have any doubt about your a b i l i t y  t o  make a g o o d  soldered 
j o i n t  i n  t h i s  step, please consu l t  an experienced f r i e n d  o r - y o u r  l oca l  hobby 
s t o r e  f o r  advice. Attach a  ny lon c l e v i s  t o  each end o f  the 'threaded 
coup l ings  . . . ,  The t o t a l  length o f  the f i n i s h e d  c o n t r o l  rod should i n i t i a l l y  be 
39 548", measured from c l e v i s  p i n  t o  c l e v i s  p in .  Fasten the tube t o  the l e f t  
s ide o f  your model by means o f  C l i p  #580 secured i n t o  an unused hole i n  the 
s ide frame using the 3x lOm socket head b o l t  1231 and a  3m lock ing  nut  #243. 
To ensure r i g i d i t y  o f  c o n t r o l  use e i t h e r  cable t i e s  or v iny l , tape every 5" o r  
6 " - to  ho ld  the assembly t o  the t a i l  boom. 

Now tha t  we have connected a l l  the c o n t r o l  rods we w i l l  now star t , , the i n i t i a l  set-up o f  
.our t a i l  r o t o r  cont ro ls .  

i I T a i l  Rotor Contro l  Set-up - see Figure 15 -- 

11 A. Set the rudder servo arm a t  neu t ra l  p o s i t i o n  and, a t  t h i s  se t t i ng ,  the 

con t ro l  rod from the rudder servo t o  the  t a i l  con t ro l  lever  should be 
adjusted i n  LENGTH u n t i l  t h e  P I N  i n  the gearbox SLOT i s  CENTERED (see 

: p o s i t i o n  ' A '  i n  F igure 15). b ?-. 

i 
i 

ii 
1 
' 4  
4 

1 i'. 

B. NOW, DON'T  TOUCH (A) aga inand  db l the  fo l l ow ing :  adjust ~ ~ ~ % E N G T H O ~  the 
rudder SERVO ARM ( t h e  d is tance from the p i v o t  t o  the  p o i n t  where the t a i l  
w i re  i s  f i x e d )  so tha t ,  w i t h  f u l l  l e f t  t o  r i g h t  rudder '  s t i c k  movement 
( i n c l u d i n g  the add i t i ona l  movement'added by the t r i m  lever  a lso) ,  the  p i n  
moves NEARLY (say 80%) the f u l l  amount o f  the movement tha t  the s l o t  w i l l  
permi t  (see p o s i t i o n s  ' 0 '  and ' C '  i$  Figt i re  15). 

F 

The f o l l o w i n g  t e x t  i l l u s t r a t e s  and describes how t o  set up your t a i l  r o t o r  cont ro ls .  
Remember tha t  there  i i  l l always be a  mechanical l i m i t  on the t o t a l  t r a v e l  o r  movement 
on the t a i l  con t ro l  and i t  i s  the center of t h i s  maximum movement which you should take 
as a  datum when you center the con t ro l  adjustments. So here are the steps which should 

' be made i n  sequence: 



. 
., -. . \  .* C 

C. NOW, DON'T TOUCH t h e  adjus&nsts made i n  (A) o r  (5 )  again.  Set t h e  c o l l a r s  
I .~ 

which p o s t i o n  t h e  p i t c h  c o n t r o l  p l a t e  on t h e  p i t c h  c o n t r d l - w i r e  so t h a t ,  w i t h  
FULL LEFT s t i c k  on t h e  t r a n s m i t t e r ,  t h e  f l a t  s u r f a c e  o f  t h e  t a i l  b l a d e s  a r e  
a p p r o x i m a t e l y  pa ra1  l e r  t o  tfi;?'l i n e  o f  f l i g h t  ( see  p o s i t i o n  ' 0 '  i n  F i g u r e  1 5 ) .  

. . << 
< ~ .  

BOTTOM V l  EW 
OF GEARBOX SLOT 

POSITION STICK 
POSITION 

NEUTRAL 

FULL LEFT 

FULL RIGHT 

YAW SERVO 

F i g u r e  15 
TAIL ROTOR CONTROL SET-UP 



. . i 
D. NOW, when t h e  rudbe ' / ' . s t ick  i s  NEUTRALIZED,. &e b l a d e s  w i l l  l o o k  l i k e  p o s i t i o n  

' A '  i n  F i g u r e  15'and,' when t h e  rudder  s t i c k  i s  f u l l  RIGHT, t h e  b l a d e s  w i l l  
l o o k  l i k e  p o s i t i o n ,  ' C '  i n  F i g u r e  IS! 

I . . -. .- . - I 
Note: The above i s  an i n i t i a l  se t -up and t h e  ad jus tmen ts  may need t o  be v a r i e d  

d u r i n g  f l i g h t  set-up. M a i n t a i n i n g  a  c e n t r a l  s e t t i n g  o f  t h e  p i n  i n  t h e  s l o t  
shou ld  a lways be observed, however! so t h b f  you may a lways have f u l l  c o n t r o l  
a v a i l a b l e  toe.you. I 

1 F i n a l  Bench Set-up -- 

I 
Now t h a t  your  ' C o m p e t i t o r '  has been completed and most o f . t h e  major  ad jus tmen ts  have 
been made, i t  i s  t i m e  t o  f i n a l i z e  and r e f i n e  :some o f  these  ad jus tmen ts  b e f o r e  s t a r t i n g  
t h e  eng ine  and comnencing your t r i m m i n g  and f l y i n g .  

b 

A. C o l l e c t i v e  P i t c h  and T h r o t t l e  -- t 
If  you r e f e r  t o  t h e  s e r v o  se t -up  f o r ; c o l l e c t i v e  p i t c h ,  i t  w i l l  i l l u s t r a t e  t h e  
fundamental  r e l a t i o n s h i p  o f  movements r e q u i r e d  i n  a  c o l l e c t i v e  p i t c h  
h e l i c o p t e r .  The movement o f  t h e  p i t c h  a n g l e  o f  t h e  b lades  themselves shou ld  
b e  f r o m  a p p r o x i m a t e l y  1 1/2 degrees Aegat i v e  t o  about 7 o r  8 degrees p o s i t i v e  
w h i l e  t h e  t h r o t t l e  moves f r o m  i d l e  t o  f u l l .  At  t h r o t t l e  s t o p  p o s i t i o n ,  o r  
t r i m  zero ,  t h e  b lades  w i l l  be a t  about 2  1/2 degrees n e g a t i v e  angle.  Some 
e x p e r t s  w i l l  p r e f e r  d i f f e r e n t  s e t t i n g s  b u t  t h i s  i s  a  good s t a r t i n g  p o i n t  f o r  
t h e  "not -so-exper t "  f l y e r .  

i t  i s  v e r y  easy, i n  a  c o l l e c t i v e  p i t c h  h e l i c o p t e r ,  t o  o v e r l o a d  the  eng ine  
w i t h  t h e  wrong s e t t i n g s  o r ,  sometimes even worse, t o  have t h e  eng ine  
screaming a t  h i g h  c o l l e c t i v e  s e t t i n g s .  The way t o  coun te r  t h i s  i s 3 0  s e t  the  
t h r o t t l e  o f  t h e  eng ine so t h a t  i t  opens ' s l o w l y '  a t  f i r s t  and p r o g r e s s i v e l y  
f a s t e r  as t h e  t h r o t t l e  i s  advanced. C o l l e c t i v e  shou ld  move ' q u i c k l y '  a t  
f i r s t  and then  a t  a  s lower  speed towards t h e  end o f  the  r o t a t i o n  o f  t h e  
servo.  The eng ine t h r o t t l e  l e v e r  shou ld  be s e t  up as shown i n  F i g u r e  2  and 
t h e  se rvo  arm shou ld  move f rom an a lmost  h o r i z o n t a l  p o s i t i o n  down t o  90 
degrees when t h e  t h r o t t l e  i s  f u l l y  opened, t h u s  i n c r e a s i n g  t h e  amount o f  

o f  t h e  t h r o t t l e  per  se rvo  degree as t h e  t h r o t t l e  i s  advanced. 

The c o l l e c t i v e  p i t c h  s e r v o  moves f r o m  j u s t  l e s s  t h a n  t h e  90 degree p o s i t i o n  
t o  a  p o s - i t i o n  . where t h e  r o d  i s  a lmost i n  l i n e  w i t h  the  s e r v o  arm, t h u s  
' r e d u c i n g '  t h e  amount o f  movement towards t h e  end o f  t r a v e l .  . 
P l a y i n g  around w i t h  these  r a t i o s  can g i v e  you e x a c t l y  t h e  amount o f  eng ine  
power t h a t  you r e q u i r e  f o r  each s e t t i n g  o f  c o l l e c t i v e  p i t c h .  T h i s  f a c t o r  i s  
a  v e r y  impor tant  one i f  you a r e  t o  e n j o y  t h e  advantages o f  f l y i n g  a  
c o l l e c t i v e  p i t c h  h e l i c o p t e r .  Don ' t xwor ry  i f  you have problems w i t h  t h i s  a t  
f i r s t  - i t  i s  q u i t e  complex and you may need t o  seek h e l p  i n  s e t t i n g  up t h i s  
p a r t  o f  t h e  system. Even t h e  ' e x p k r t s '  have t r o u b l e  w i t h  t h i s  one and some 
wou ld  set-up t h e i r  he1 i c o p t e r s  q u i t &  d i f f e r e n t l y  f r o m  t h e  method d e s c r i b e d  
above. However, t r y  t h e  above f o i  ' s t a r t e r s '  u n l e s s  you have an ' e x p e r t '  
f r i e n d  t o  h e l p  you do i t .  I 
W i t h  c o l l e c t i v e  t h r o t t l e  s e t  t o  f u l l [ u p / o p e n  p o s i t i o n ,  t h e  m i x i n g  arms on t h e  
r o t o r  head shou ld  be j u s t  above l e v e l  ( see  F i g u r e  16). 

I 



Check t h a t  t h e  swashplate i$ l e v e l  and t h a t  t h e  p i t c h  and r o l l  channels  a r e  
' ze roed ' ,  i n c l u d i n g  t h e  t r i m s .  Now, i f  you have a  p i t c h  gauge, check t h a t  t h e  
r o t o r  b l a d e  a n g l e  i s  7 - 8 degrees p o s i t i v e .  

Set c o l l e c t i v e / t h r o t t i e  t r a n s m i t t e r  s t i c k  t o  low p o s i t i o n .  Set t r i m  t o  h i g h .  
Your b lade  a n g l e  s e t t i n g  shou ld  now be minus 1 t o  minus 2 degrees. H a l f  s t i c k  
shou ld  b e  3 1/2 degrees t o  4 1/2 degrees p o s i t i v e .  

W i t h  t h e  s e t t i n g s  descr ibed, :  your machine shou ld  hover a t  a p p r o x i m a t e l y  1500 
rpm (head speed) and a t  f u l l  t h r o t t l e  i n  f o r w a r d  f l i g h t  t h e  head speed w i l l  
i n c r e a s e  t o  about 1650. 

0. C y c l i c  C o n t r o l s  - Se- 

Make s u r e  t h a t  t h e  padd les  'a re  s e t  i n  l i n e  w i t h  each o t h e r ,  l o o k i n g  end-on. 
A l s o  check, by  l o o k i n g  end on a t  t h e  padd les ,  t h a t  they  a r e  b o t h  p a r a l l e l  t o  
t h e  swashplate.  

When t h e  swashpla te  i s  a t  r i .ght  ang les  t o t h e  main  s h a f t ,  t h e  padd les  s h o u l d  
be a t  t h e  same angle.  I f  t h e  swa.shplate i s  t i l t e d  f o r w a r d  o r  backwards when 
t h e  f l y b a r  and t h e  padd les  a r e  l i n e d  up ac ross  t h e  h e l i c o p t e r ,  then they  
shou ld ,  i n  t u r n ,  f o l l o w  t h e  a n g l e  o f  t h e  swashpla te  movements. 

The same a p p l i e s  f o r  a  sideways t i l t  o f  t h e  swashpla te  when t h e  f l y b a r  and 
padd les  a r e  l i n e d  up f o r e  and a f t  o f  t h e  h e l i c o p t e r .  The swashpla te  shou ld  
be l e v e l  i n  p i t c h  ( a t  90 degrees t o  t h e  main s h a f t )  b u t  t i l t e d  1  o r  2 degrees 
t o  the  r i g h t  i n  r o l l  when t h e  t r a n s m i t t e r  p i t c h  and r o l l  c o n t r o l s  a r e  
c e n t e r e d  (main  lever.  - and t r i m  l e v e r ) .  

C. C a r b u r e t t o r  S e t t  i n 9  

Check t h e  c a r b u r e t t o r  s e t t i n g s .  W i t h  a  f u l l y  open t h r o t t l e  l e v e r  on t h e  
t r a n s m i t t e r ,  t h e  c a r b u r e t t o r  b a r r e l  s h o u l d  be wide open. At - zera t h r o t t l e  
1, b u t  f u l l  t h r o t t l e ' : t r i m ,  t h e  t h r o t t l e  b a r r e l  shou ld  be open j u s t  a  
sma l l  amount ( a b o u t 1 / 1 6 " ) , ' T n a l l y ,  you shou ld  be a b l e  t o  c l o s e  t h a t  s m a l l  
open ing t o  z e r o  by moving t h e  t h r o t t l e  t r i m  t o  zero.  The ' m i x i n g '  o f  
t h r o t t l e  and c o l l e c t i v e  p i t c h  s e t t i n g s  I s  shown i n  F i g u r e  16 and has been 
d e s c r i b e d  i n  'A '  above. 

D. C .  G .  S e t t i n g  - - 
The C . G .  shou ld  be s e t  t o  l i e b e t w e e n  be ing  c o i n c i d e n t  w i t h  t h e  main s h a f t  
and 3/8" ahead o f  i t .  A f o r w a r d  C.G. w i l l  p e r m i t  b e t t e r  a e r o b a t i c s  and a  C.G. 
on the main s h a f t  w i l l  l e a d  t o  improved hover ing.  There a r e  s e v e r a l  ways o f  
check ing  t h e  CG. The b e s t  way t o c h e c k  CG i s  t o  s t r a d d l e  t h e  h e l i c o p t e r  w i t h  
your  hands, p u t  your  f o r e f i n g e r s  underneath  t h e  main d r i v e  gear edges, 
e x a c t l y  o p p o s i t e  each o the r ,  on t h e  o u t s i d e  o f  t h e  h e l i c o p t e r .  P o s i t i o n  t h e  
f i n g e r s  so t h a t  they  a r e  i n  l i n e  w i t h  t h e  main s h a f t ,  and then l i f t  the  
h e l i c o p t e r .  Y o u c a n  then,  by moving your  f i n g e r s  f o r w a r d  o r  back,  a c c u r a t e l y  
l o c a t e  t h e  c e n t e r  o f  g r a v i t y .  Adjustment o f  t h e  c e n t e r  o f .  g r a v i t y  can e a s i l y  
be made by add ing  a  smal l  amount o f  l e a d  t o  t h e  nose o f  t h e  h e l i c o p t e r .  You 
can g l u e  i t  i n  the  nose o f  t h e  canopy o r  on t o  the. f r o n t  edge o f  t h e  lower 
se rvo  t r a y .  B e f o r e  you add weight ,  however, make s u r e  t h a t  your  b a t t e r y  i s  
l o c a t e d  as f a r  f o r w a r d  as you can get  it. 



E. L inkages 

1 
A l l  t h e  l i n k a g e s  which m v e  t h e  c o n t r o l s  must be f r e e  and i t  i s  recomnended 
t h a t  you check once a g a i n  by d i s c 6 n n e c t i n g  t h e  l i n k s  f rom each servo,  i n  
t u r n ,  and m v e  t h e  c o n t r o l  r o d s  b i ckwards  and fo rwards  w i t h  your f i n g e r s  t o  
make s u r e  t h a t  t h e r e  a r e  no r e s t r i c t i o n s  o r  f r i c t i o n  i n  t h e  run.  O f  cou rse  a  
new h e l i c o p t e r  w i l l  a lways possess more f r i c t i o n  i n i t i a l l y  b u t  shou ld  r a p i d l y  
decrease a f t e r  t h e  f i r s t  few tanks  i f  gas have been used. 

1 
It i s  ex t reme ly  impor tan t  t o  s u c c e s s f u l  h e l i c o p t e r  f l y i n g  t o  have a  v e r y  
smooth b u t  p o s i t i v e  c o n n e c t i o n  bet6een t h e  s e r v o  and t h e  f l i g h t  c o n t r o l s  o f  
t h e  h e l i c o p t e r .  Any impediment !or f r i c t i o n  he re  can e a s i l y  make t h e  
h e l i c o p t e r  f l y  bad ly ,  even t o  t h e  p o i n t  o f  b e i n g  u n s t a b l e .  So p l e a s e  check 
t h e  smoothness o f  your  c o n t r o l  runs  and a l s o  t h a t  t h e r e  i s  no ' f r e e  p l a y '  i n  
t h e  c o n t r o l s .  The s l i g h t e s t  movement o f  t h e  t r a n s m i t t e r  s t i c k  shou ld  r e s u l t  
i n  mvement  o f  t h e  paddles,  t h e  d a s h p l a t e ,  t h e  t a i l  r o t o r  b l a d e s  or t h e  
t h r o t t l e  b a r r e l  o f  t h e  engine. 

I 
FINALLY, CHECK THAT ALL NUTS AND SCREWS HAVE BEEN PROPERLY TIGHTENED. ----- 

I 
i 

Now you can colmence your  f i r s t  f l i g h t  t e s t i n g  t o  f i n e  tune  t h e  s e t t i n g s ,  ' t r a t k '  t h e  
r o t o r  b l a d e s  and r e f i n e  t h e  c o l l e c t i v e  p i t c h  s e t t i n g s  t o  s u i t  your engine.  

The "Compet i to r "  i s  ex t reme ly  s t a b l e  i n  t h e  hover  and v e r y  p r e d i c t a b l e  i n  f o r w a r d  
f l i g h t .  I n  f a c t  i t  i s  a lmost  i d e n t i c a l  t o  a  p a t t e r n  p l a n e  i n  f o r w a r d  f l i g h t .  So, i f  
you d o n ' t  ach ieve  these  c h a r a c t e r i s t i c s  a t  f i r s t ,  work on t h e  s e t t i n g  up o f  t h e  
c o n t r o l s  u n t i l  you do because a  we11 s e t  up "Compet i tor"  i s  a  r e a l  j o y  t o  hover, 
maneuver c l o s e  o r  f l y  a t  h i g h  speed and do a e r o b a t i c s .  Any f u r t h e r  q u e s t i o n s  on 
s e t t i n g  up, see your  l o c a l  dea ler ,  you r  l o c a l  f l i e r s ,  o r  c a l l  t h e  f a c t o r y  d i r e c t .  We 
w i l l  be g l a d  t o  h e l p  you a t  any t ime. 

The ' C o m p e t i t i o r '  s e r i e s  o f  R I C  h e l i c o p t e r s  i s  in tended f o r  t h e  modeler  who has had 
some e x p e r i e n c e  i n  b u i l d i n g  and can ( o r  has) a t  l e a s t  hovered an R/C h e l i c o p t e r .  
However, i n  the  event  t h a t  a  ' f i r s t  t i m e r '  has purchased t h i s  k i t ,  a  se t  o f  f l y i n g  
i n s t r u c t i o n s  a p p r o p r i a t e  t o  h i s  e x p e r i e n c e  i s  i n c l u d e d  here. The accompl ished f l y e r  
w i l l  a l r e a d y  possess t h i s  e x p e r t i s e  and he w i l l  r a p i d l y  e x p l o r e  t h e  c a p a b i l i t i e s  o f  
' C o m p e t i t o r '  i n  a e r o b a t i c  f l i g h t .  

FLY lNG INSTRUCTIONS 

T r i m n i n q  and F l y i n g  

- T r y  and f i n d  a  q u i e t  spot ,  c e r t a i n l y  away f rom p e t s  and c h i l d r e n ,  and a  smooth s u r f a c e  
such a s ' c o n c r e t e  o r  a s p h a l t .  Have somebody w i t h  you when you a r e  t e s t i n g  a  h e l i c o p t e r  
i n  case t h e r e  i s  an a c c i d e n t  and you need imnedia te  a s s i s t a n c e .  

I 
i 

Now, f o l l o w  t h e  eng ine m a n u f a c t u r e r ' s  i n s t r u c t i o n s  t o  s e t  t h e  i d l e  and t h e  t o p  end 
c a r b u r e t t o r  ad jus tmen ts  o f  your eng ine.  W i t h  !a new, non- r  inged engine,  i t  i s  advsab le  
t o  have a t  l e a s t  h a l f  an hour o f  bench runn ing:  T h i s  w i l l  a l s o  h e l p  you t o  f a m i l i a r i z e  
y o u r s e l f  w i t h  t h e  c a r b u r e t t o r  s e t t i n g s  o f  you r reng ine .  

I 



Use a  f u e l  w i t h  about 12% n i t r o  i n  i t  and, i f  you w ish  t o  ensure a  s low 'b reak  i n ' ,  use 
some Castor  o i l  i n  your  f u e l .  S t a r t  t h e  eng ine and, w i t h  t h e  t r a n s m i t t e r  i d l e  t r i m  a t  
f u l l ,  t h e  eng ine  shou ld  r u n  a t  a  ' f a s t  i d l e ' .  The c l u t c h  w i l l  engage a t  around 1,500 
RPM. I t  cannot be s t r e s s e d  t o o  h i g h l y  t h a t  when s t a r t i n g  t h e  engine,  and u n t i l  you a r e  - 
a c t u a l l y  ready t o  hover t h e  he1 i c o p t e r ,  t h e  r o t o r  head shou ld  be h e l d  f i r m l y  & one 
hand. I f  you watch any e x p e r t  f l y i n g  h i s  machine, y o u ' l l  see t h a t  he does t h i s  and i t  - 
i s  s imp ly  t o  cover  t h e  p o s s i b l e  cases o f  t h e  eng ine  b e i n g  s t a r t e d  a t  f u l l  t h r o t t l e  by 
acc iden t ,  o r  your  r a d i o  not  b e i n g  s w i t c h  on, o r  somebody e l s e ' s  r a d i o  i n t e r f e r r i n g  w i t h  
yours,  o r  a  l i n k  i s  m i s s i n g  f rom your  h e l i c o p t e r ,  e tc . ,  e t c .  Any one o f  a  number o f  
t h i n g s  c o u l d  cause t h e  eng ine t o  s t a r t  a t  h i g h  speed and, i f  you a r e  no t  h o l d i n g  t h e  
r o t o r  head f i r m l y ,  then  t h e  h e l i c p t e r ,  a t  best ,  c o u l d  s t a r t  o f f  v i o l e n t l y  and h u r t  you 
or anybody near. At t h e  wors t ,  i t  c o u l d  t a k e - o f f ,  o u t  o f  c o n t r o l ,  and un less  you  were 
a b l e  t o  r e g a i n  c o n t r o l  q u i c k l y ,  you would  l o s e  your  h e l i c o p t e r  and p o s s i b l y  hazard 
o t h e r  p e o p l e ' s  p r o p e r t y  o r  even l i f e .  So p lease  observe t h e  'Golden R u l e '  f o r  a l l  good 
h e l i c o p t e r  f l y e r s  - - HOLD THE ROTOR HEAD FIRMLY WITH YOUR HAND ALL THE WHILE THE - -------- 
HELICOPTER I s NOT ACTUALLY IN POSITION FOR FLYING! AND AS SOON AS THEHELICOPTER HAS 2 - -  
LANDED AND G E ~ A D E S  HAVE EME TO =HOLD THE HEAD AGAIN FIRMLY BEFORE YOU DO YOUR 
SHUTTING-DOWN -- OF THE ENGINE! AND NEVER AIR-TAXI OUTFROMHE PITS ORRPEO~TEOR -- ------- - 

So now on t o  t h e  f i r s t  phase o f  l e a r n i n g  t o  f l y .  

There c e r t a i n l y  a r e  some f l y e r s  who a r e  so w e l l  c o o r d i n a t e d  t h a t  they can hover a  
h e l i c o p t e r  s u c c e s s f u l l y  a f t e r  a  v e r y  few a t tempts .  These peop le  f a l l  i n  t h e  same 
category ,  we b e l i e v e ,  as those f i x e d  w ing  f l y e r s  who can t a k e - o f f ,  f l y  around and l a n d  
f i x e d - w i n g  p lanes  w i t h  l i t t l e  o r  no e f f o r t  and i n  a  v e r y  s h o r t  t ime. T h i s  s e c t i o n  o f  
t h e  ' C o m p e t i t o r '  manual, however, i s  i n tended  f o r  t h e  'average mode le r '  who e v e n t u a l l y  
has a  heck o f  a  l o t  o f  f u n  f l y i n g  model a i r c r a f t ,  b u t  takes  a  l i t t l e  t i m e  (and e f f o r t )  
t o  ach ieve  t h i s  r e s u l t .  So, un less  you possess more than average c o o r d i n a t i o n ,  o r  you 
have a  l o t  o f  money and t ime, we o f f e r  t h e  f o l l o w i n g  method of s i m p l i f i n g  t h e  process 

Now, l e a r n i n g  j u s t  one f u n c t i o n  a t  a  t i m e  i s  r e a l l y  i m p r a c t i c a l  un less  a  t r a i n i n g  r i g  
t o  ' t e t h e r '  t h e  h e l i c p t e r  i s  used. Learn ing  t h e  f u n c t i o n s  - two a t  a  t ime, however, i s  
q u i t e  easy and many p e o p l e  have lea rned  ( w i t h  - no damage t o  t h e  h e l i c o p t e r )  i n  t h i s  way. 

SO why no t  t r y  t h e  one hand ( t w o f u n c t i o n )  a t  a  t i m e  method7 

One p r e - r e q u i s i t e  t o  l e a r n i n g ,  i n  any event ,  i s  t o  have a  w e l l  trinnned h e l i c o p t e r .  
Even an exper ienced f l y e r ,  i f  t h e  h e l i c o p t e r  i s  n o t  trimmed, can f i n d  i t  d i f f i c u l t  t o  
m a i n t a i n  a  s t a b l e  hover, and you w i l l  n o r m a l l y  f i n d  t h a t  t h e  exper ienced  f l y e r  w i l l  
land the machine again,  severa l  t imes,  a f t e r  v e r y  s h o r t  exper imen ta l  l i f t - o f f s ,  i f  
necessary, t o  g e t  t h e  t r i m  r i g h t .  So, b e f o r e  you l e a r n  t o  hover, i t  i s  e x t r e m e l y  
impor tan t  t o  seek t h e  h e l p  o f  a n e x p e r t  o r  a  reasonably .  accompl ished f l y e r ,  i f  one i s  
a v a i l a b l e  i n  your v i c i n i t y ,  t o  hover your  h e l i c o p t e r  f o r  you and t o  make s u r e  t h a t  i t  
i s  p r o p e r l y  and a c c u r a t e l y  t r i f l e d .  The h e l i c o p t e r  b lade  a n g l e  s e t t i n g  i n  p i t c h  (main  
and t a i l )  must be c o r r e c t .  The ' t r a c k i n g '  o f  t h e  b lades  must be r i g h t  and t h e  
h e l i c o p t e r  d r i v e  elements and engine must be r u n n i n g  smooth lyand w e l l .  I f  a l l  o f  these 
t h i n g s  a re  n o t  c o r r e c t ,  then d o n ' t  con t inue .  Once t h e  h e l i c o p t e r  i s  i n  t r i m  and 
r u n n i n g  smoothly then, and o n l y  then, shou ld  you commence your l e a r n i n g  t o  hover. I f  
t h e  d r i v e  .e lemen ts  a re  n o t  o p e r a t i n g  p r o p e r l y ,  re-check a l l  t h e  c lea rances  and 
s e t t i n g s .  I f  t h e  b lades  a r e  ' o u t  o f  t r a c k '  and you do no t  have any e x p e r t  h e l p  
a v a i l a b l e ,  then you shou ld  proceed as f o l l o w s :  
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F i r s t  we must s t r e s s  t h a t  you shou ld  n o t ,  r e p e a t  not, t r a c k  your  main b l a d e s  by h o l d i n g  - 
your  h e l i c o p t e r  by t h e  t a i l  boom w h i l e  l i f t i n g  i t  i n t o  t h e  a i r .  . T h i s  i s  an e x t r e m e l y  
dangerous p r a c t i c e  and i s  s t r o n g l y '  disc.ouraged by GMP. 

I 
I 

However, t r a c k i n g  t h e  b l a d e s  i s  c e r t a i n l y  a  d i f f i c u l t  p rocedure f o r  t h e  beg inner  s i n c e  
i t  r e q u i r e s  t h e  a c t u a l  h o v e r i n g  o f  t h e  h e l i i o p t e r  f o r  a  s h o r t  p e r i o d  i n  o r d e r  t o  be 
a b l e  t o o b s e r v e w h i ' c h  b l a d e  i s  h i g h e r  than t h e ' o t h e r .  W e w i l l ,  however, d e s c r i b e  t h i s  
p rocedure  f o r  you and, even i f  you cannot o b t e r v e  t h e  b lades  y o u r s e l f ,  you shou ld  t r y  
t o  l i f t  t h e  he1 i c o p t e r  t o  a  hover j u s t  f o r  a  ;second o r  two w h i l e  a  f r i e n d  o r  somebody 
e l s e  k n e e l s  down, a t  a  s a f e  d i s t a n c e  o f  course,  and observes t h e  ' t r a c k i n g 1 .  

1 
' T r a c k i n g '  i s a m e a s u r e o f  t h e  l i f t o f e a c h o < t h e b l a d e s ,  w h i c h s h o u l d b e e q u a l .  I f  
t h e  l i f t  o f  one b l a d e  i s  g r e a t e r  than t h e  o t h e r ,  t h e n  t h e  t r a c k i n g  i s  wrong and t h e r e  
w i l l  be v i b r a t i o n  and a  loss  o f  c o n t r o l .  ~ h ' e  t i p  o f  one b l a d e  must be marked w i t h  a  
p i e c e  of c o l o r e d  v i n y l  o r  monocote d u r i n g  t h g  b u i l d i n g  phase and t h e i d e a  b e h i n d  t h i s  
w i l l  become apparen t  now. I f  you look  a t  t h e  'edge o f  t h e  b lades  w h i l e  they a r e  r u n n i n g  
and t h e  h e l i c o p t e r  i s  j u s t  l i f t i n g  o f f  t h e  gr&nd, you w i l l  n o t i c e  t h a t  i f  t h e  b l a d e s  
a r e  t r a c k i n g  you w i l l  see o n l y  one b l a d e  a t  t h e  t i p ,  b u t  i f  they  a re  n o t  t r a c k i n g  you 
w i  l l be a b l e  t o  c l e a r l y  see one b l a d e  h i g h e r  ;than t h e  o t h e r .  Because t h e  b lades  a r e  
marked i n d i v i d u a l l y  you shou ld  then be a b l e  t o .  judge which o f  t h e  b l a d e s  i s  t h e  h i g h e r .  
N w ,  t o  c o r r e c t  t h i s  t r a c k i n g ,  you must change' t h e  p i t c h  o f  one o f  t h e  'b lades.  

B e f o r e  we do, however, we shou ld  a l s o  n o t e  one o t h e r  f a c t o r  and t h a t  i s  t h a t  t h e  ma in  
b l a d e  speed o f  ' C o m p e t i t o r '  shou ld  be around 1,500 RPM a t  l i f t - o f f  w i t h  a  t h r o t t l e  
s e t t i n g  o f  about  h a l f .  I f  the  speed i s  h i g h e r  than  t h i s ,  then i n  o rde r  t o  a d j u s t  t h e  
t r a c k i n g ,  we - s h o u l d  i nc rease  t h e  b l a d e  p i t c h  a n g l e  t h a t  i s  - lower o f  the  two. I f  
"Compet i to r ' s "  b l a d e  speed i s  lower than 1,500 RPN, then we shou ld  lower t h e  p i t c h  o f  
t h e  b l a d e  which was h m .  T h i s  means t h a t  by a d j u s t i n g  t h e  p i t c h  o f  one o f  t h e  main  
b l a d e s  we can make one b l a d e  r u n  h i g h e r  than t h e  o t h e r ,  o r  by a d j u s t i n g  b o t h  t o g e t h e r  
we can lower t h e  r o t o r  speed o f  t h e  h e l i c o p t e r .  

Because ' C o m p e t i t o r '  has " c o l l e c t i v e "  p i t c h  you may a l s o  change t h e  r o t o r  speed by 
i n c r e a s i n g  o r  dec reas ing  t h e  c o l l e c t i v e  p i t c h  s e t t i n g  a f t e r  ' t r a c k i n g '  t h e  b lades  as 
d e s c r i b e d  above. 

F i n a l l y ,  p l e a s e  no te  t h a t  your  h i g h  end t h r o t t l e  ad jus tmen t  ( n e e d l e  v a l v e )  shou ld  be 
s e t  so t h a t  t h e  eng ine  i s  on t h e  verge o f  r u n n i n g  r i c h  ( o c c a s i o n a l  f o u r - c y c l i n g  o r  
" b u r b l i n g " )  u n t i l  t h e  h e l i c o p t e r  has l i f t e d  o f f .  Even i n  t h e  hover your  eng ine s h o u l d  
s t i l l  "bu rb le "  o c c a s i o n a l l y .  

I f  you f i n d  t h a t  you need much more t a i l  b l a d e  p i t c h  a n g l e  than has been suggested i n  
t h e  i n s t r u c t i o n s  and t h e  h e l i c o p t e r ' s  nose i s  a lways t r y i n g  t o  t u r n  t o  the  l e f t ,  t hen  
you a r e  p r o b a b l y  r u n n i n g  w i t h  t o o  much p i t c h  on the  main  b lades.  I f ,  however, you f i n d  
t h e  h e l i c o p t e r  b lades  a re  r u n n i n g  v e r y  f a s t  and t h e  nose always appears t o  be w a n t i n g  
t o  go t o  t h e  r i g h t ,  then you a r e  p r o b a b l y  r u n n i n g  w i t h  t o o  l i t t l e  p i t c h  on the  main 
b l a d e s  a t  l i f t - o f f .  You w i l l  soon become accustomed t o  b e i n g  a b l e  t o  a d j u s t  b o t h  t h e  
speed o f  t h e  main  r o t o r  b lades  and the t r a c k i n g  o f  the  b lades  by a d j u s t i n g  one o f  them. 

t 
I 

Place t h e  he1 i c o p t e r  on a  smooth and l e v e l  s u r f a c e  and s t a r t  t h e  engine. Stand back 
and t o o n e  s i d e ,  about 6-10 f e e t  away f r o m - t 6 e m a c h i n e .  The reason f o r  t h i s  i s  t h a t  
you w i l l  now have t h e  bes t  v iew o f  t h e  f o r e - a i d - a f t  and s i d e - t o - s i d e  movements o f  t h e  
h e l i c o p t e r  i f  you a r e  l o o k i n g  a t  i t  f r o m  4 5  degrees. For ins tance,  i f  you s tand 
d i  r e c t  l y  b e h i n d  t h e  he1 i c o p t e r ,  t hen  t h e  for;-and-aft movements a r e  harder  t o  d e t e c t .  
The s e c r e t  o f  accu ra te  h o v e r i n g  i s ' t o  make i o n t r o l  i n p u t s  a t  t h e  i n s t a n t  t h a t  t h e  
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h e l i c o p t e r  s t a r t s  t o  move and maximum a n t i c i p a t i o n  i s  he lped by t h e  b e s t  and e a r l i e s t  
v i s u a l  i n f o r m a t i o n .  

Now, t a k e  a  deep b r e a t h  and t r y  t o  r e l a x .  Run up t h e  eng ine w i t h  t h e  t h r o t t l e  l e v e r  
u n t i l  t h e  h e l i c o p t e r  i s  ' l i g h t  on i t s  s k i d s ' ,  so t h a t i t  a p p a r e n t l y  weighs perhaps o n l y  
a  pound o r  l e s s  i n s t e a d  o f  i t s  normal we ight .  Under these c o n d i t i o n s  i t  i s  then q u i t e  ; 

easy, by u s i n g  t h e  t r a n s m i t t e r  t a i l  c o n t r o l  l e v e r ,  t o  move t h e  nose o f  t h e  h e l i c o p t e r  
t o  t h e  r i g h t  and t o  the  l e f t ,  back t o  t h e  c e n t e r  again,  t o  t h e  l e f t ,  t o  t h e  r i g h t ,  back 
t o  t h e  c e n t e r  aga in .  A l l  t h e  w h i l e  you a r e  do ing  t h i s  you w i l l  make smal l  adjustmen.ts 
i n  t h r o t t l e  i n  o r d e r  t o  keep t h a t  one pound o f  we igh t  c o n s t a n t .  

Soon your r e f l e x e s  w i l l  l e a r n  .how t o  c o o r d i n a t e  t h e  sideways movements o f  your  l e f t  
hand w i t h  t h e  movements o f  t h e  h e l i c o p t e r  r o t a t i n g  t o  t h e  l e f t  and t o  the  r i g h t  and t h e  
up and down movement o f  t h e  l e f t  hand t o  va ry  t h e  ' l i f t '  o f  t h e  h e l i c o p t e r .  Do n o t  
make any r i g h t  hand o r  c y c l i c  movements when p r a c t i c i n g  t h i s  e x e r c i s e .  

I t ' s  ha rd  t o  say how l o n g  you shou ld  keep up t h i s  p r a c t i c e ,  b u t  c e r t a i n l y  you shou ld  
c o n t i n u e  u n t i l  you can do i t  w i t h o u t  f e e l i n g  s t r a i n e d  d u r i n g  and a f t e r  each sess ion.  
When your  l e f t  hand has been t r a i n e d  t o  keep t h e  t a i l  s t r a i g h t  and the  a l t i t u d e  
c o n s t a n t ,  you can now commence t o  l e a r n  c o o r d i n a t i o n  o f  the  h e l i c o p t e r ' s  l a t e r a l  
movements w i t h  your  movement o f  t h e  r i g h t  hand s t i c k .  So now t h e  nex t  s tep  i s  t o  open 
t h e  t h r o t t l e  so t h a t  t h e  h e l i c o p t e r  r i s e s  i n  a  p o s i t i v e  manner t o  a  p o s i t i o n  between 3 
and 5 f e e t  o f f  t h e  ground. I t ' s  ha rd  t o  b e l i e v e  t h i s  when you f i r s t  b e g i n  t o  l ea rn ,  
b u t  if a  h o v e r i n g  h e l i c o p t e r  i s  w e l l  tr immed and ad jus ted ,  t h e r e  r e a l l y  i s  p l e n t y  o f  
t i m e  t o  m a i n t a i n ,  o r  t o  c o r r e c t ,  t h e  h e l i c o p t e r ' s  movements sideways, backwards and 
forwards.  

An analogy which r e f l e c t s  t h i s  argument and t h a t  beg inners  seem t o  unders tand i s  t h a t  
you can r e g a r d  t h e  h e l i c o p t e r  as a  l a r g e  b a l l o o n  f l o a t i n g  a  few f e e t  o f f  t h e  ground. 
The b a l l o o n  can wander around as a  r e s u l t  o f  smal l  g u s t s  o f  w ind  f rom d i f f e r e n t  
d i r e c t i o n s .  We can keep t h e b a l l o o n  s t a t i o n a r y  i n  f r o n t  o f  us  by ' p a t t i n g '  i t  a t  t h e  
r i g h t  p l a c e  and a t  t h e  r i g h t  t ime. I f  i t  moves away f r o m  us and we p a t  i t  towards us 
i t  may need another  p a t  t o  s t o p  i t  coming and p o s i t i o n  i t  where we want i t .  Except,  o f  
course,  i t  w i l l  d r i f t . o f f  aga in  a f t e r  a  s h o r t  w h i l e  and we w i l l '  have a  c o n t i n u o u s  t a s k  
o f  p r o v i d i n g  t h e  r i g h t  c o n t r o l  i n p u t s  t o  keep t h e  b a l l o o n  s t a t i o n a r y  i n  f r o n t  o f  us. 

Once you have lea rned  t o  f l y  t h e  h e l i c o p t e r ,  then t h e  ' p u l s i n g '  w i l l  b l e n d  i n t o  smooth-, 
b u t  s t i l l  ve ry  smal l  c o n t r o l  cominands. However, a t  t h e  e a r l y  stages,  remember t o  t h i n k  
o f  t h e  h e l i c o p t e r  as a  b a l l o o n  which, l e t ' s  say, i s  d r i f t i n g  towards you. You ' p u l s e '  
t h e  s t i c k  towards i t ,  you p a t  i t  back.  As i t  s t a r t s  t o  d r i f t  back, y o u ' l l  need a  sma l l  
i n p u t  i n  t h e  o p p o s i t e  d i r e c t i o n  t o  p a t  i t  and s t o p  i t s  mo t ion  so t h a t  i t  s e t t l e s  i n  t h e  
spot  t h a t  you want i t .  Don ' t  f o r g e t  t h a t  can s t a r t  a  h e l i c o p t e r  moving i n  one 
d i r e c t i o n  w i t h  the  f o r c e  produced by the  r i g h t  hand s t i c k ,  b u t  you w i l l  p robab ly ,  
un less  you have g i v e n  e x a c t l y  t h e  r i g h t  f o r c e  a t  t h e  r i g h t  t ime, have t o  g i v e  an 
o p p o s i t e  f o r c e  i n  o rde r  t o  s low i t  down and t o  s e t t l e  i t  i n  t h e  p o s i t i o n  r e q u i r e d .  
Please remember t h a t  t h e  f o r e g o i n g  a p p l i e s  o n l y  when t h e  h e l i c o p t e r  i s  w e l l  des igned 
and, most i m p o r t a n t l y ,  w e l l  trimmed. 

So t r y  these h o v e r i n g  techn iques and see i f  i t  d o e s n ' t  h e l p  t o  speed up and ease up t h e  
l e a r n i n g  process.  Make each ' f l i g h t '  o n l y  a  few seconds and then land.  Each 
success fu l  ' f l i g h t ' ,  however s h o r t ,  w i l l  p l a c e  you h i g h e r  up the  l e a r n i n g  curve.  We 
have seen peop le  l e a r n  by t h i s  method and be h o v e r i n g  c o n f i d e n t l y  f o r  f i v e  t o  t e n  
seconds a t  a  t i m e  i n  l e s s  than a  s i n g l e  morning. So d o n ' t  g i v e  up - you can f l y  an R/C - 
h e l i c o p t e r  i f  you r e a l l y  want to .  Good l u c k  w i t h  your  h o v e r i n g  sess ions.  
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RUBBER B O O T  * 5 0 8  F O U R  L O N G  P I V O T  B O L T S  + 5 4 6  

I S  N O T  U S E D  O N  O N  UPPER S W A S H P L A T E  R I N G .  

N E W  O W A S H P L A T E  U S E  L O C T I T E  

F O U R  S H O R T  P I V O T  B O L T S  + 5 4 5  
O N  L O W E R  S W A S H P L A T E  R I K G  

I N - L I N E  S W A S H P L A T E  * 6 5 6  
U S E  L O C T I T E  

I N S T R U C T I O N S  FOR H E W  I N - L I N E  S W A S H P L A T E  
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I 
F A N  S H R O U D  I S  M O U N T E D  A F T E R  
ENGINE  H A S  B E E N  I N S T A L L E D  

C O R P E l ' I T D R  I N S T I I U C T I O N S  FOR 
M O U N T I N G  N E W  S P L I T  F A N  S H R O U D  






