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N . Z . F o r e s t  P r o d u c t s  L i m i t e d  f o r  
i n f o r m a t i o n  o n  N Z F P ' s  r u n n i n g  s k y l i n e  
I n f o r m a t i o n  i s  a l s o  d r a w n  f r o m  p a p e r s  
b y  W .  W .Carso i? ,  C  .N .Mann,  a n d  J .  G .  J o r g e n s e n ,  - 
p r e s e n t e d  zt the S k y l i n e  L o g g i n g  S y m p o s i u m  
i n  F m c o u v e r ,  B.C., C a n a d a  i n  1 9 7 6 .  

Two c a b l e  s y s t e m s  commonly used i n  New Z e a l a n d ' a r e  h i g h i e a d  and s k y l i n e .  The 
s u r v e y  of  c a b l e  h a u l i n g  done by LIRA i n  1977 i n d i c a t e d  53% of  o p e r a t o r s  used 
h i g h l e a d  and 37% used s k y l i n e s ;  o n l y  10% a t  t h i s  t ime  used r u n n i n g  s k y l i n e s .  

The a d v a n t a g e  o f  h i g h l e a d  i s  i t s  s i m p l i c i t y  i n  r i g g i n s  and t h e  f a c t  t h a t  ~t 
can  be  used w i t h  a  wide v a r i e t y  of  h a u l e r s .  I t  f u n c t i o n s  by p o s i t i o n i n y  a 
l e a d  b l o c k  h i g h  on a  s p a r  t o  g i v e  main r o p e  c l e a r a n c e  o v e r  o b s t a c l e s .  
C l e a r a n c e ,  and t h u s  e a s e  o f  h a u l i n g ,  may be  l i m i t e d  by h e i g h t  o f  t h e  s p a r ,  
t h e  n a t u r e  o f  t h e  l a n d i n g ,  s l o p e  o r  ground p r o f i l e .  Given t h e  'Larqe l a ~ . d ~ r % g a  
p r e v a l e n t  i n  N.Z. f o r  t r e e  l e n g t h  l o g  p r o c e s s i n g ,  c l e a r a n c e  i s  n o t  achi .ewf.  
w i t h  many u p h i l l  h a u l s .  

The a d v a n t a g e  o f  a  s k y l i n e  i s  t h a t  more ' l i f t '  and t h u s  e a s i e r  h a u l i n g  i s  
p o s s i b l e r b u t  s k y l i n e  s y s t e m s  u s i n g  e i t h e r  f i x e d  o r  l i v e  s k y l i n e s  a r e  more 
d i f f i c u l t  t o  r i g  and it t a k e s  l o n g e r  t o  c a r r y  o u t  l i n e  c h a n g e s .  For  l i v e  
s k y l i n e  sys tems  a  more e x p e n s i v e  th ree -drum h a u l e r  i s  r e q u i r e d .  Many o f  
t h e s e  s y s t e m s  c a n  e x t r a c t  l a r g e  l o a d s  o v e r  l o n g  d i s t a n c e s  b u t  t h e y  a r e  
e x p e n s i v e  and most have l i m i t e d  m o b i l i t y .  

More r e c e n t l y , t o  combine t h e  a d v a n t a g e s  o f  b o t h  s y s t e m s ,  r u n n i n g  s k y l i n e  
sys tems  ( a l s o  known a s  s c a b  s k y l i n e  o r  G r a b i n s k i  s y s t e m s )  have  been u s e d  f c r  
b o t h  c h o k e r  and g r a p p l e  o p e r a t i o n s  p r i m a r i l y  w i t h  l a r g e  mobi le  high-powered 
s t e e l - t o w e r  h a u l e r s  t h a t  have s u f f i c i e n t  b r a k i n g  c a p a c i t y  t o  o p e r a t e  t h e  
sys tem.  



The r u n n i n g  s k y  l i n e  s y s t e r  zombines  t h e  -- -- 
f u n c t i o n  o f  t a i l r - o p e  and  s k y l i n ?  i n  
one  r o p e .  I t  i s  r i g g e d  b y  lea3 .1ng t h e  
t a i l r o p e  t h r o u g h  a  b l o c k  w h ~ c h  i s  
a t t a c h e d  t o  t h e  b u t t  r i g g i n g .  The l o a d  
t r a v e l s  t o  t h e  l a n d i n g  s u p p o r t e d  by t h e  
b l o c k  on t h e  t a i l r o p e  and  t e n s i o n  
r , a i n t a i n e d  i n  t h i s  r o p e  i m p a r t s  
a d d i t i o n a l  l i f t  t o  t h e  l o a d .  The s y s t e m  
h a s  t h e  a b i l i t y  t o  r e a c h  l c n g e r  
d i s t a n c e s  and  g i v e s  b e t t e r  c l e a r a n c e  
and  l i f t  o v e r  a  w i d e r  r a n g e  o f  t e r r a i n  
t h a n  h i g h l e a d .  I t  h a s  i ~ ? p r o v e d  i ~ , c ! ~ l . ? i t y  
o v e r  t r a d i t i o n a l  s k y l i n e  s y s t e c ~ s  and i s  
e a s i e r  t o  r i g  a n d  o p e r a t e .  K i t h  
a p p r o p r i a t e l y  d e s i g n e d  t h r e e - d r u m  
h a u l e r s ,  g r a p p l e  o p e r a t i o n  and s l a c k -  
p u l l i n g  a b i l i t y  f o r  p a r t i a l  l o g g i n g  o r  
t h i n n i n g  i s  p o s s i b l e  w i t h  a  r u n n i n g  
s k y l i n e .  

A p r i m e  r e q u i r e m e n t  f o r  a n  e f f i c i e ~ . t  
r u n n i n g  s k y l i n e  s y s t e m  j.s t h e r e f o r e  v e r y  
good c o n t r o l  . o f  t h e  t a i l r o p e  t e n s i o n .  
T h i s  i s  a c h i e v e d  t h r o u g h  a n  e f f e c t i v e  
b r a k i n g  s y s t e m o r  an  i n t e r l o c k  mechanism 
which  r e g u l a t e s  t h e  s p e e d  d i f f e r e n c e  
be tween  main and  t a i l - r o p e  d rums .  

THE l,!ECfiAid I S F  OF THE RUNNING SKYLINE SYSTEI1: 

B a s i c a l l y ,  t h e  r u n n i n g  s k y l i n e  g a i n s  i t s  l i f t  and c o n t r o l s  i t s  d e f l e c t i o n  by 
c o n t r o l l i n g  t e n s i o n  i n  t h e  t a i l r o p e .  To overcome t h l s  t a i l r o p e  t e n s i o n i n g  
p u l l ,  c o n s i d e r a b l e  n a i n d r u m  power i s  r e q u i r e d  t o  move t h e  r i g g i n g  and  t h e  
l o a d  toward  t h e  l a n d i n g  u n l e s s  a  d e v i c e  f o r  i n t e r l o c k i n g  i n h a u l  a n d  o u t h a u l  
drum movements o r  t r a n s f e r r i n g  power be tween  them i s  i n c o r p o r a t e d  i n  t h e  
mach ine .  

L e t ' s  examine  t h e  r e q u i r e m e n t s  s t e p  by  s t e p .  (The f r i c t i o n  l o s s e s  a n d  
v a r i a t i o n s  i n  g r o u n d  r e s i s t a n c e  i n  t h e  s y s t e m  w i l l  b e  d i s r e g a r d e d  i n  t h e s e  
e x a m p l e s .  ) 

I n  t h e  s i m p l e s t  h a u l i n g  s i t u a t i o n ,  g i v e n  a  l o a d  r e s i s t a n c e  o f  1 t o n n e  and  an  
i n h a u l  s ~ e e d  o f  120 m p e r  m i n u t e ,  t h e  power r e q u i r e d  i s  a p p r o x i m a t e l y  20 kW 
(Fig. 1). 

P o w e r  F i g u r e  1. 

R e s i s t a n c e  = 1000 - 
I f  we add  a  t a i l r o p e  a n d  assume no  l o a d  o r  t e n s i o n  f rom t h i s ,  t h e  same 
s i t u a t i o n  a p p l i e s .  T h e r e  i s  a l s o  no  l o a d  on t h e  t a i l n o l d  b l o c k  i r l c . 2 ) .  



If we now try to lift the load by tensioning the maln and tailrope a-t the 
same time, the power requirement increases dramatically. i F i g . 3 )  (Actuai 
power required of course varies with deflection.) The power required for 
braking on the tailrope drum is dissipa~ed through neat, and a greatly 
increased tailholding load eventuates. 

(Loss) w- - Figure 3. Brake Fower -- 
f-- Tension 8000 k, 
160 kW - 
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However, if we rig as a running skyline two sets of rope are lifting and the 
power requirement is consequently reduced. The pull on the tailhold is 
halved ( ~ i  g. 4) . 

Brake Power Fiqure 4. 
*--- 
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'VOTE: The above figures appiy to a brake controlled system; with an Interlock - 
system the power input requirements are even lower. 

SHOULD YOU USE H IGHLEAD OR RUNNING S K Y L I N E ?  

The running skyline system has been used in N . Z .  with Madill 009 haulers, 
particularly by contractor Pat OISullivan and by N.Z.Forest Products Limited 
gangs. Both operators change from highlead to running skyline depending on 
the conditions encountered. 

The highlead system is the simplest. It is easiest to rig and use with any 
two-drum hauler and should be used in most situations where good clearance 
can be maintained particularly on unbroken concave profile slopes. Line 
shifting is simpler and quicker, and rope wear is less. 

The running skyline system gives distinct advantages where improved lift and/ 
or close control of logs is required, e.g.: 

- Where marginal clearance may create problems by logs fouling stumps or 
digging into the soil. 

- Where obstructions such as rock outcrops or rock faces have to be over- 
come. 

- Where fallen logs have slid downhill to become embedded and qood lift is 
necessary to break them out. 



The s y s t e m  v i r t u a l l y  e l i m i n a t e s  s l a c k  i n  t h e  t a i l r o p e  wh ich  p r e v e n t s  o v e r -  
r u n n i n g  when h a u l i n g  d o w n h i l l .  T h i s  c o n t r o l  i s  a l s o  an  a d v a n t a g e  when 
p o s i t i o n i n g  t h e  b u t t - r i g g i n g  t o  b r e a k - o u t ,  and when s e t t i n g  t h e  l o g s  down on 
t h e  l a n d i n g .  F u r t h e r  a d v a n t a g e s  a r e :  

- The t a i l r o p e  b r a k i n g  e f f o r t  i s  r e d u c e d  t o  a b o u t  h a l f  t h e  r e q u i r e m e n t  o f  
t h a t  f o r  s t a n d a r d  h i g h l e a d  when h a u l i n g  s t e e p  d o w n h i l l  s e t t i n g s .  

- Much o f  t h e  s h o c k  l o a d  a s s o c i a t e d  w i t h  h i g h l e a d  i s  a ~ r o i d e d .  
- T h e r e  i s  no  t a i l r o p e  b i g h t  t o  c o n t e n d  w i t h  a n d  t h u s  t h e  b r e a k e r - o u t  c a n  

r e t i r e  t o  e i t h e r  s i d e  o f  t h e  h a u l  p a t h .  
- On t h e  l a n d i n g  a r e a  t h e  t a i l r o p e  l e a d s  f rom t h e  f a i r l e a d  a l o n g  t h e  same 

l i n e  a s  t h e  m a i n r o p e ,  t h u s  t h e  d a n g e r  a r e a  u n d e r  t h e  l i n e s  i s  r e d u c e d .  

T h e r e  a r e  some d i s a d v a n t a g e s :  

T a i l r o p e  wear  i s  c o n f i n e d  t o  a  
l e s s e r  l e n g t h  o f  t h e  r o p e  w i t h  
r e s u l t a n t  h i g h e r  w e a r  r a t e  f o r  
t h a t  s e c t i o n .  T h i s  c a n  b e  o f f -  
s e t  t o  some e x t e n t  by  e n d - f o r -  
e n d i n g  t h e  t a i l r o p e  b e f o r e  r o o  
much d e t e r i o r a t i o n  o c c u r s  i n  t h e  
w o r k i n g  s e c t i o n .  

Due t o  t h e i r  c l o s e  p r o x i m i t y ,  
o p e r a t i n g  r o p e s  c a n  become en-  
t a n g l e d  a n d  a d d i t i o n a l  a b r a s i o n  
c a n  o c c u r .  T h i s  c a n  b e  r e d u c e d  

F.iTCRl<hr?Z~,'E TAILHOLD ME?i;03L 

t o  some e x t e n t  by  u s i n c j t w o  t a i l -  
h o l d  b l o c k s  s p a c e d  t h r e e  o r  f o u r  -- Figure 5 .  
m e t r e s  a p a r t .  (see Figure 5 .) 

- More f r e q u e n t  h a u l  l i n e  c h a n g e s  a r e  n e c e s s a r y  a n d  r e q u i r e  s t r a w l i n e  e a c h  
t i m e  - a p p r o x i m a t e l y  2 0 - 2 5  m i n u t e s  p e r  c h a n g e  compared t o  h i g h l e a d ' s  
5 -10  m i n u t e s .  

- Heavy d u t y  w a t e r - c o o l e d  b r a k e s ,  i n t e r l o c k  o r  r e g e n e r a t i v e  g e a r  syst .ems 
a r e  n e c e s s a r y  t o  p r o v i d e  c o n t i n u o u s  b r a k i n g .  

The r u n n i n g  s k y l i n e  s y s t e m  h a s  a p p l i c a t i o n  i n  New Z e a l a n d  p r i m a r i l y  a s  an  
a l t e r n a t i v e  t o  h i g h l e a d  where  t h e r e  i s  a  need  f o r  b e t t e r  l i f t  a n d / o r  c l o s e r  
c o n t r o l  t h a n  i s  p o s s i b l e  w i t h  t h e  s i m p l e r  s y s t e m .  To g i v e  t h e  p e r f o r m a n c e  
r e q u i r e d ,  a n  a d e q u a t e  b r a k i n g  s y s t e m  o r  a n  i n t e r l o c k  d e v i c e  i s  r e q u i r e d .  
Some h e a v i e r  r o p e  w e a r  may b e  e x p e r i e n c e d .  

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 82-620. 


