
REDrnDT 

I 

L 1 I 
LIRA COPYRIGHT 1979 

I 

I NEWZEALAND 

INTERMEDIATE SUPPORTS 
( A  REPORT BY DENNIS NEILSON, TASMAN PULP & PAPER CO. LTD.) 

F i g u r e  1 .  I n t e r m e d i a t e  S u p p o r t  S y s t e m  
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T h i s  r e p o r t  i s  t h e  f o u r t h  i n  a  series d e s c r i b i n g  c a b l e  l o g g i n g  
s y s t e m s  t h a t  a im  a t  e n c o u r a g i n g  w i d e r  u s e  o f  methods s u i t e d  t o  
s p e c i f i c  N.Z. c o n d i t i o n s .  

The u s e  o f  i n t e r m e d i a t e  s u p p o r t  
s y s t e m s  t o  e x t e n d  s k y l i n e  y a r d i n g  
d i s t a n c e s  on c o n s t a n t  s l o p e s  o r c o n v e x  
t e r r a i n  h a s  been  a  r e l a t i v e l y  common 
p r a c t i c e  i n  Europe  f o r  many y e a r s ,  
and  on o c c a s i o n a l  d o w n h i l l  y a r d i n g  
s i t e s  i n  t h e  U n i t e d  S t a t e s  s i n c e  t h e  
e a r l y  1 9 5 0 ' s .  However, t h e r e  h a s  been  
a  l a c k  of  w i d e s p r e a d  a c c e p t a n c e  o f  
s u p p o r t s  a s  u sed  by Europeans  b e c a u s e  
o f  t h e  t i m e  r e q u i r e d  t o  r i g  t h e  s u p p o r t  
s y s t e m s  a t  e a c h  s k y l i n e  r o a d  change .  

Recen t  deve lopmen t s  i n  t h e  U n i t e d  S t a t e s  
and  h e r e  i n  N . Z .  h ave  s i g n i f i c a n t l y  
r e d u c e d  r i g g i n g  t i m e  and  s o  have  
r e d u c e d  one  o f  t h e  p r i n c i p l e  o b j e c t i o n s  
t o  t h e  u s e  o f  i n t e r m e d i a t e  s u p p o r t s .  

F i g u r e  2 .  Hanger  S u p p o r t  L i n e  L a y o u t  



WHAT I S  AN INTERMEDIATE SUPPORT ? 

I f  t h e  d e f l e c t i o n  on a  s i n g l e  span  s k y l i n e  i s  i n a d e q u a t e  t o  c a r r y  
an economic pay load ,  o r  i f  a d e q u a t e  c l e a r a n c e  c a n n o t  be o b t a i n e d ,  
i t  may b e  p o s s i b l e  t o  r a i s e  t h e  s k y l i n e  a t  a  c r i t i c a l  p o i n t  t o  
improve d e f l e c t i o n  o r  t o  o b t a i n  t h e  n e c e s s a r y  c l e a r a n c e .  The d e v i c e  
used  t o  r a i s e  t h e  s k y l i n e  i s  c a l l e d  an  i n t e r m e d i a t e  s u p p o r t .  A l s o ,  
an i n t e r m e d i a t e  s u p p o r t  r i g g e d  c l o s e  t o  a  l a n d i n g  e n a b l e s  a  s m a l l  
h a u l e r  w i t h  a  s h o r t  tower  h e i g h t ,  t o  o p e r a t e  e f f e c t i v e l y  
where l i f t  o v e r  t h e  edge  o f  t h e  l a n d i n g  i s  a  problem. 

The s u p p o r t  sys tem c o n s i s t s  o f  a  l i n e  hung from one o r  more t r e e s  
w i t h  a  jack  o r  hanger*  on which t h e  s k y l i n e  r e s t s .  The s k y l i n e  i s  
n o t  s e c u r e d  t o  t h e  h a n g e r  b u t  i s  f r e e  t o  s l i d e  th rough  it. A 
v a r i e t y  o f  s u p p o r t  d e s i g n s  have been used  b u t  one o f  t h e  most s i m p l e  
and p r a c t i c a l  f o r  N . Z .  c o n d i t i o n s  i s  t h e  use  of  two s u p p o r t  t r e e s  
w i t h  a  s u p p o r t  l i n e  a t t a c h e d  t o  e a c h  and t h e  hanger  suspended 
be tween.  (See F i g u r e  2 )  . Any number o f  i n t e r m e d i a t e  s u p p o r t s  may be  
used  on a  s k y l i n e  road  - t h e  o n l y  l i m i t i n g  f a c t o r s  a r e  t h e  h a u l e r ' s  
rope  c a p a c i t y  and power. 

EQUIPMENT FOR INTERMEDIATE SUPPORT SYSTEMS : 

The t y p e  and s i z e  o f  s u p p o r t  e q u i p -  
ment r e q u i r e d  i n  any s i t u a t i o n  w i l l  
depend on t h e  h a u l e r ,  rope  s i z e s ,  
and  t h e  w e i g h t  o f  l o g s  t o  be  
e x t r a c t e d  i n  each  h a u l .  However, i t  
i s  i m p o r t a n t  t o  minimise  t h e  
w e i g h t  of  g e a r  used  f o r  mul t i - span  
y a r d i n g  s u b j e c t  t o  s a f e t y  s t a n d a r d s  
b e i n g  m e t .  Moving t h e  hanger  and 
t h e  s u p p o r t  l i n e  and r a i s i n g  t h e  
s u p p o r t  l i n e  i s  normal ly  c a r r i e d  
o u t  manual ly and t h e  l i g h t e r  t h e  
g e a r ,  t h e  l e s s  e f f o r t  and a s s o c -  
i a t e d  l o s t  t ime  r e q u i r e d  t o  r i g  
t h e  s u p p o r t .  

F i g u r e  3 .  P h o t o g r a p h  o f  Hanger  and Open 
S h e a v e d  C m r r i a g e  

S K Y L I N E  HANGER AND SUPPORT L I N E :  

The hanger  c o n s i s t s  of  an  o f f s e t  c o u p l i n g  b a r  suspended from t h e  
s u p p o r t  l i n e  and  an a t t a c h e d  p l a t e  on which t h e  s k y l i n e  i s  suppor t ed .  
The s k y l i n e  must be  h e l d  i n  t h e  p l a t e  groove t o  p r e v e n t  it jumping 
o f f  and t h i s  can be done by a t t a c h i n g  b r a c k e t s  a l o n g  b o t h  s i d e s  o f  
t h e  p l a t e  groove .  The s u p p o r t  l i n e  i s  g e n e r a l l y  t h e  same s i z e  o r  
s m a l l e r  t han  t h e  s k y l i n e  rope  b e i n g  used .  

* The words ' h a n g e r '  and ' j a c k '  a r e  synonymous i n  t h i s  r e p o r t .  



S K Y L I N E  CARRIAGE: 

To p a s s  o v e r  t h e  h a n g e r ,  t h e  m u l t i - s p a n  s k y l i n e  c a r r i a g e  r e q u i r e s  
open- s ided  s h e a v e s  and must  have an o f f s e t  c o u p l i n g  arm between 
t h e s e  s h e a v e s  and t h e  mainrope b l o c k s  below t h e  c a r r i a g e .  (See  Fig3.)  

Mul t i - span  open- s ided  c a r r i a g e s  a r e  c u r r e n t l y  b e i n g  used  i n  pulp-  
wood t h i n n i n g  o p e r a t i o n s  a t  N.Z. F o r e s t  P r o d u c t s  L i m i t e d .  Haul 
volumes up t o  1 . 5  m3 a r e  b e i n g  e x t r a c t e d  w i t h  open- s ided  c a r r i a g e s  
we igh ing  25-30 kg compared w i t h  a  c o n v e n t i o n a l  s i n g l e - s p a n  c a r r i a g e  
which may weigh o n l y  15-20 kg .  A d i s a d v a n t a g e  of  t h i s  e x t r a  w e i g h t  
i s  t h a t  t h e  c a r r i a g e  t e n d s  t o  move o f f  d o w n h i l l  w h i l e  t h e  b r e a k e r -  
o u t  i s  t r y i n g  t o  p u l l  s l a c k  u n l e s s  a  s t o p  i s  clamped on t h e  s k y l i n e  
o r  t h e  c a r r i a g e  i s  h e l d  by some o t h e r  means. (The Wi lhau l  s k y l i n e  
u s e s  t h e  s t r a w - l i n e  t o  h o l d  t h e  c a r r i a g e  i n  p l a c e . )  A r e c e n t  
Un i t ed  S t a t e s  a d a p t i o n  o f  a t t a c h i n g  a  l o c k i n g  c a r r i a g e  ( C h r i s t y )  
t o  an open-s ided  t r a v e l l e r  had  g i v e n  t h e  a b i l i t y  t o  u s e  a  g r a v i t y  
r e t u r n  s y s t e m w i t h m u l t i - s p a n  y a r d i n g .  Although t h i s  method 
r e q u i r e s  good c h o r d  s l o p e  o v e r  t h e  t o t a l  s k y l i n e  l e n g t h ,  i t  h a s  
t h e  p o t e n t i a l  t o  i n c r e a s e  p r o d u c t i o n  t h r o u g h  i n c r e a s e d  c o n t r o l  
o v e r  t h e  incoming l o g s .  

T y p i c a l  i n t e r m e d i a t e  s u p p o r t  equipment  ( i n c l u d i n g  h a n g e r ,  c a r r i a g e ,  
b l o c k s ,  and r o p e s )  d e s i g n e d  f o r  h a r v e s t i n g  15-20 y e a r  o l d  R a d i a t a  
t h i n n i n g s  would c o s t  $500-$600 compared w i t h  a  s i m p l e  c a r r i a g e  
a d e q u a t e  f o r  s i n g l e - s p a n  o p e r a t i o n s  c o s t i n g  a p p r o x i m a t e l y  $100 

RIGGING METHOD: 

The s u p p o r t  l i n e  s h o u l d  b e  a t t a c h e d  t o  a  stump o r  t r e e ,  p a s s  
t h r o u g h  a  b l o c k  i n  t h e  f i r s t  s u p p o r t  t r e e ,  t h r o u g h  t h e  h a n g e r ,  
t h rough  a  b l o c k  i n  t h e  second  s u p p o r t  t ree  and a t t a c h e d  back t o  
a  second stump o r  t r ee .  A s u i t a b l e  l i g h t w e i g h t  l a d d e r ,  o r  some 
o t h e r  means o f  c l i m b i n g  t r ees ,  w i l l  be  r e q u i r e d  t o  hang t h e  s u p p o r t  
b l o c k s .  The s u p p o r t  i s  b e s t  p r e - r i g g e d ,  w i t h  f i n a l  p o s i t i o n i n g  
comple ted  a f t e r  t h e  s k y l i n e  h a s  been  f i t t e d  i n t o  t h e  hange r  g roove .  
P r e - r i g g i n g  r e d u c e s  s k y l i n e  s h i f t i n g  t i m e  which ,  i n  some c u r r e n t  
t h i n n i n g  o p e r a t i o n s ,  t a k e s  up t o  a n  hour  p e r  day .  The r i g g i n g  t i m e  
s h o u l d  n o t  exceed  40-60 m i n u t e s  w i t h  e x p e r i e n c e d  p e r s o n n e l .  

PLANM I N G  ANE DES I GN REIU I REFIEliTS : 
I t  i s  i m p o r t a n t  t o  e n s u r e  t h a t  t h e  
s i z e  of  t h e  s u p p o r t  rope  and  t h e  
s u p p o r t  t rees  a r e  a d e q u a t e  t o  
a c c e p t  t h e  stresses imposed by t h e  
p l a n n e d  s k y l i n e  h a u l  volumes.  The 
a n g l e s  o f  t h e  s u p p o r t  l i n e  i n t o  and  
o u t  o f  t h e  s u p p o r t  t r ee  b l o c k s  
s h o u l d  be  e q u a l i s e d  i f  p o s s i b l e  s o  
t h a t  t h e  v e r t i c a l  f o r c e s  a r e  
d i r e c t e d  s t r a i g h t  down t h e  t r e e  and  
no a d d i t i o n a l  g u y l i n e s  a r e  needed .  
(See Figure 4 . )  The support l i ne  s h o u l d  
be anchored t o  a  stump o r  t ree  s o  
t h a t  i t  makes a  s l i g h t  a n g l e  a t  t h e  
s u p p o r t  b l o c k .  (See  Figure 2 .) 

Figure 4 .  Cri t ical  Angles for  Rigging   any el 



T h i s  w i l l  a l s o  h e l p  e n s u r e  t h a t  t h e  v e r t i c a l  f o r c e  i s  s t r a i g h t  
down t h e  t r e e  and w i l l  h e l p  p r e v e n t  t h e  t r e e  bending .  Overseas  
e x p e r i m e n t s  have  shown t h a t  t h e  t e n s i o n  p l a c e d  i n  t h e  s u p p o r t  
l i n e  f o r  a  t y p i c a l  c o n f i g u r a t i o n  i s  s i g n i f i c a n t l y  l e s s  t h a n  
t h e  t e n s i o n  i n  t h e  s k y l i n e .  (See  F i g u r e  5.)  

I n  o r d e r  f o r  t h e  c a r r i a g e  t o  p a s s  t h e  h a n g e r ,  t h e  g rade  change 
i n  t h e  s k y l i n e  a t  t h e  s u p p o r t  c a n n o t  b e  t o o  g r e a t .  F o r  u p h i l l  
h a u l i n g  t h i s  b r e a k  s h o u l d  be  no more t h a n  2 0  d e g r e e s .  (See  F i g u r e  
4 . )  T h i s  problem i s  n o t  s o  c r i t i c a l  w i t h  d o w n h i l l  e x t r a c t i o n .  
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F i g u r e  5.  T e n s i o n s  R e c o r d e d  i n  a T y p i c a l  C y c l e  

The u s e  of  i n t e r m e d i a t e  s u p p o r t  sys t ems  i n  N . Z .  i s  a  r e l a t i v e l y  
new f i e l d  a l t h o u g h  t h e y  were used  w i t h  t h e  Wyssen h a u l e r s  o p e r a t e d  
by t h e  N . Z .  F o r e s t  S e r v i c e  i n  t h e  e a r l y  1 9 6 0 ' s .  Major advan tages  
can  b e  o b t a i n e d  by t h e i r  u s e  a t  l i t t l e  e x t r a  c o s t .  

I n t e r m e d i a t e  s u p p o r t  sys t ems  o p e r a t e  most e f f e c t i v e l y  on u p h i l l  
h a u l i n g  where convex s l o p e s  do n o t  a l l o w  s u f f i c i e n t  c l e a r a n c e  
b e n e a t h  a s i n g l e - s p a n  s k y l i n e .  I n  c u r r e n t  s k y l i n e  t h i n n i n g  
o p e r a t i o n s  f o r  pulpwood a t  N . Z .  F o r e s t  P r o d u c t s  L i m i t e d ,  t h e  
i n c r e a s e  i n  t h e  amount o f  c o u n t r y  a v a i l a b l e  th rough  u s i n g  
i n t e r m e d i a t e  s u p p o r t s  h a s  been s u b s t a n t i a l ,  b o t h  f o r  u p h i l l  and 
d o w n h i l l  e x t r a c t i o n .  The c o n t r a c t o r s  on t h e s e  t h i n n i n g  o p e r a t i o n s  
u s e  t h e  s u p p o r t s  o n l y  on e x t r a c t i o n  t r a c k s  w i t h  c r i t i c a l  
s k y l i n e  c l e a r a n c e .  

The amount o f  r o a d i n g  r e q u i r e d  t o  h a r v e s t  an a r e a  c o u l d  be  r educed  
by t h e  use  of  i n t e r m e d i a t e  s u p p o r t s .  Ex tend ing  y a r d i n g  d i s t a n c e s  
on a d v e r s e  s l o p e s  and e n a b l i n g  s m a l l  machines w i t h  l i m i t e d  l i f t  t o  
o p e r a t e  a r e  o t h e r  a d v a n t a g e s .  These a r e  i m p o r t a n t  e s p e c i a l l y  
where s t a n d  volumes a r e  low, r o a d  c o s t s  v e r y  h i g h  o r  i n  e n v i r o n -  
m e n t a l l y  s e n s i t i v e  a r e a s .  

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 82-620. 


