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INTRODUCTION 

Ouring 1978 an  i n i t i a l  s h o r t  p u l p  e x t r a c t i o n  t r i a l  u s i n g  a  
Timbermaster S k y l i n e  was conducted  a t  N.Z.F.P. ( s e e  L I R A  Repor t  
Vol.  3  No. 8 1 9 7 8 ) .  F u r t h e r  s t u d i e s  w e r e  recommended t o  look a t  
a range  o f  d i f f e r e n t  c o n d i t i o n s  and equipment .  T h i s  T e c h n i c a l  
Release  r e p o r t s  on t r i a l s  conducted  d u r i n g  February  and March 
1979, u s i n g  a  Wilhaul  S k y l i n e  Yarder  and C h r i s t y  Log C a r r i a g e .  
Eleven y e a r  o l d  R a d i a t a  r e g e n e r a t i o n  on s t e e p  c o u n t r y  was 
e x t r a c t e d  b o t h  u p h i l l  and downhi l l  i n  s h o r t  p u l p a n d  long  l e n g t h  
form. 

DESCRIPTION OF THE AREA 

Age o f  s t a n d  

S tock ing  

11 y e a r  o l d  R a d i a t a  (Regenera t ion)  

860 s /ha  ( o v e r  1 4  cm) 

Average tree s i z e  0  .11 m3 

P r e s c r i p t i o n  Reduce s t o c k i n g  t o  300 s /ha  u s i n g  
4 m wide outrows w i t h  16 m 
between o u t  rows 

Length of  s l o p e  200 m 

Degree o f  s l o p e  34" 

  he s o u t h e r l y  a s p e c t  s l o p e  was q u i t e  s t e e p ,  b u t  t h e  t r e e s  were 
reasonab ly  uniform i n  s i z e ,  a l t h o u g h  t h e  s t o c k i n g  was low. The 
undergrowth was t h i c k  w i t h  f e r r s a n d  n a t i v e  regrowth ,  i n c l u d i n g  
bush lawyer .  A r o a d  was a v a i l a b l e  a t  t h e  t o p  and f o o t  of  t h e  s l o p e .  

CUTTING 

C o n t r a c t o r  M. Spykerbos s u p p l i e d  t h e  l a b o u r  f o r  t h i s  o p e r a t i o n .  
S i x  l i n e s  (149 t o n n e s )  o f  s h o r t  p u l p  were c u t  and one l i n e  (26 

f t o n n e s )  of l o n g  l e n g t h  wood. Heavy undergrowth r e s t r i c t e d  t h e  e x t e n t  
of  t h e  t r i a l  

LONG LENGTH 

One man c u t  and trimmed t h e  26 t o n n e s i n  1 .5  days (17 .3  tonnes  p e r  
d a y ) .  Th i s  f a l l e r  e x p e r i e n c e d  a  g r e a t  d e a l  of d i f f i c u l t y  trimming 



because  of  t h e  undergrowth.  

SHORT PULP 

C u t t e r s  o p e r a t i n g  o v e r  a  t o t a l  o f  27 f u l l  man-days produced 149 
tonnes  of  s h o r t  p u l p ,  a  d a i l y  p r o d u c t i o n  o f  5 .5  t o n n e s .  The men 
o r i g i n a l l y  i n t e n d e d  t o  t h i n  3 l i n e s  e a c h ,  b u t  a f t e r  t h e  f i r s t  
week reduced t h i s  t o  2 ,  because  o f  t h e  heavy undergrowth and s t e e p  
s l o p e s .  

The undergrowth had t o  be c l e a r e d  from t h e  l i n e s  b e f o r e  wood 
c o u l d  be s t a c k e d  and t h i s  consumed a  g r e a t  d e a l  of t i m e .  
Cons ide rab le  p h y s i c a l  e f f o r t  was r e q u i r e d  g e t t i n g  t h e  l o g  b i l l e t s  
through t h e  s l a s h  and o n t o  t h e  l i n e  on such a  s t e e p  s l o p e .  

The s l o p e  made s t a c k i n g  o f  t h e  l o g s  d i f f i c u l t  and t o  a s s i s t ,  a l l  
t h e  stumps on t h e  outrow l i n e  w e r e  l e f t  h igh  and t h e  bund les  
s t a c k e d  a g a i n s t  t h e s e .  

The bund les  w e r e  s t a c k e d  on t h e  ground w i t h  a  t r e n c h  dug under- 
n e a t h ,  s o  t h a t  a  r o d  w i t h  a  s t r o p  a t t a c h e d  c o u l d  be  p u l l e d  around 
them. When bund les  w e r e  p l a c e d  on r u n n e r s ,  it was found t h a t  t h e  
s l i g h t e s t  bump caused t h e  s t a c k  t o  f a l l  a p a r t .  

The o p i n i o n  of a l l  t h e  c u t t e r s  a f t e r  t h e  t r i a l  was t h e  same - 
t h e y  w e r e  n o t  i n t e r e s t e d  i n  working i n  t h i s  t y p e  of  s t a n d  a t  any 
p r i c e .  

EXTRACTION 

The Wilhaul  skyl ine ,owned by c o n t r a c t o r  S .  Hamil ton,  completed 
e x t r a c t i n g  a l l  t h e  wood i n  5  days .  Four l i n e s  o f  s h o r t  p u l p  were 
e x t r a c t e d  downhi l l ,  p l u s  t h e  one l i n e  of  l o n g  l e n g t h .  The h a u l e r  
t h e n  moved t o  t h e  u p h i l l  p o s i t i o n  and p u l l e d  t h e  remaining two 
l i n e s  of  s h o r t  p u l p  o n l y .  A machine o p e r a t o r  and b reaker -ou t  were 
used d u r i n g  t h e  e x t r a c t i o n .  

A Hough 50 l o a d e r ,  be long ing  t o  c o n t r a c t o r  A.  Nicholson,  was used 
t o  c l e a r  wood away from t h e  f r o n t  of  t h e  h a u l e r  - e i t h e r  d i r e c t l y  
o n t o  a t r u c k  o r  o n t o  a  s t o c k p i l e  a l o n g s i d e  t h e  road .  

DOWNHILL EXTRACTION 

The a c t u a l  machine e x t r a c t i o n  t i m e  was 8.75 h o u r s  y e i l d i n g  97 
t o n n e s ,  a  p r o d u c t i o n  r a t e  p e r  hour  of  11.1 t o n n e s .  T o t a l  t i m e  
i n c l u d i n g  s h i f t s  and downtime, e x c e p t  f o r  t h e  f i r s t  se t  up, was 
15.25 hours  f o r  97 t o n n e s ,  o r  6 . 4  tonnes /hour .  

The Wilhaul  was c o n s i d e r e d  much b e t t e r  i n  downhi l l  h a u l i n g  t h a n  
t h e  Timbermaster s k y l i n e  t r i e d  p r e v i o u s l y  (see LIRA Report  Vol.  
3 No. 8  1978) . C o n t r o l  of  t h e  bund les  was b e t t e r  due t o  a  s t r o n g e r  
haulback rope b r a k i n g  f o r c e .  Over t h e  p e r i o d  o f  t h e  t r i a l  o n l y  
one bundle was l o s t  and had t o  b e  r e - s t a c k e d .  

P r e - s t r o p p i n g  was c a r r i e d  o u t  on a l l  l i n e s .  

UPHILL EXTRACTION 

On t h e  f i r s t  l i n e  u p h i l l ,  a  s m a l l  C h r i s t y c a r r i a g e  on a  g r a v i t y  



r e t u r n  sys tem was used.  I t  was a n t i c i p a t e d  t h a t  a  s e l f  l o c k i n g  
c a r r i a g e  would o f f e r  good c o n t r o l  of  t h e  b u n d l e s  d u r i n g  e x t r a c t i o n .  
A f t e r  exper iment ing  and some a d j u s t m e n t ,  t h e  C h r i s t y c a r r i a g e  was 
made t o  work, b u t  a t  no s t a g e  d i d  it prove f a s t e r  t h a n  t h e  
c o n v e n t i o n a l  method. T h i s  was because:  

1. R e p o s i t i o n i n g  t h e  c a r r i a g e  s t o p  on t h e  s k y l i n e  was r e q u i r e d  
f o r  each bundle  and i n  many c a s e s  do ing  t h i s  u p s e t  t h e  s t a c k s  
of  pulpwood. The b r e a k e r - o u t  t h e n  had t o  r e - s t a c k  t h e s e .  

2. U n f o r t u n a t e l y  t h e  b a l l  on t h e  main rope  was not t h e  c o r r e c t  
s i z e  and it k e p t  s l i p p i n g  a l o n g  t h e  r o p e .  T h i s  was e v e n t u a l l y  
c o r r e c t e d  by u s i n g  a  l a r g e r  r e t a i n i n g  p i n .  

When u s i n g  t h e  C h r i s t y  c a r r i a g e ,  26.2 tonnes  were e x t r a c t e d  i n  
5.6 h o u r s  o r  4.7 t o n n e s  p e r  h o u r .  

The second u p h i l l  l i n e  was p u l l e d  w i t h  a  c o n v e n t i o n a l  s k y l i n e  
sys tem,  u s i n g  t a i l r o p e  t e n s i o n  f o r  l i f t .  The s t r a w l i n e  was a t t a c h e d  
t o  t h e  c a r r i a g e  and used t o  h o l d  it i n  p o s i t i o n  when t h e  bund les  
were b e i n g  a t t a c h e d  t o  t h e  mainrope.  

With t h i s  method 26.2 tonnes  w e r e  p u l l e d  i n  2.75 hours  o r  9.53 
tonnes  p e r  hour .  

LONG LENGTH DOWNHILL HAULING 

One l i n e  was e x t r a c t e d  i n  l o n g  l e n g t h s  ( a s  i s  u s u a l  f o r  1 4  y e a r  o l d  
wood) f o r  a  comparison w i t h  t h e  s h o r t  p u l p  e x t r a c t i o n .  A f u l l  day 
(7.25 h o u r s )  was s p e n t  on t h i s  l i n e  and produced 26 t o n n e s  o r  
3.58 tonnes  p e r  h o u r .  

Breaking-out  was slow because  o f  t h e  amount o f  s l a s h  and a l s o  t h e  
b reaker -ou t  was t r y i n g  t o  use  3 s t r o p s  a l l  t h e  t i m e .  Although t h i s  
produced an  average  o f  2.6 p i e c e s  p e r  h a u l ,  c y c l e  t i m e  was s low. 

LOAD-OUT AND CLEARING WOOD FROM THE HAULER 

The Hough 50 f ron t -end  l o a d e r  was i d e a l  and a t  a l l  t i m e s  k e p t  t h e  
h a u l e r  c l e a r  o f  wood, however t h e  l o g  t r u c k  was w a i t i n g  a  g r e a t  
d e a l  of  t h e  t i m e  d u r i n g  l o a d i n g  due t o  t h e  low h a u l e r  p r o d u c t i o n .  
The l o a d e r  had t h e  c a p a c i t y  t o  s t o c k p i l e  o r  l o a d  and c l e a r  t h e  
h a u l e r  w i t h o u t  d i f f i c u l t y .  For  t h e  l o n g  l e n g t h s ,  t h e  l o a d e r  p u l l e d  
t h e  l o g s  t o  an  a d j a c e n t  l a n d i n g ,  w i t h  t h e  s t r o p s  a t t a c h e d  t o  
t h e  l o a d i n g  f o r k s ,  where t h e y  w e r e  c u t  i n t o  6  m l e n g t h s .  

OBSERVATIONS AND RECOMMENDATIONS 

CUTTING 

I t  was obvious  t h a t  on t h e s e  s l o p e s  of 34", it i s  p o t e n t i a l l y  
,hazardous t o  c u t  and c a r r y  s h o r t  p u l p .  Also ,  on t h i s  t r i a l ,  t h e  
undergrowth was such t h a t  it demora l i sed  t h e  c u t t e r s .  I t  i s  
recommended t h a t  i n  N.Z.F.P. o p e r a t i o n s :  

1. C u t t i n g  s h o r t  p u l p  on s t e e p  s l o p e s  ( i . e .  o v e r  25") shou ld  n o t  
be c o n s i d e r e d .  

2.  Heavy undergrowth proved t h a t  a s  w e l l  a s  s lowing down p r o d u c t i o n  



it a l s o  a f f e c t e d  t h e  moral and a t t i t u d e  of t h e  c u t t e r s .  Low 
s tocked a r e a s  wi th  heavy undergrowth should no t  be considered 
f o r  s h o r t  pulp .  

EXTRACT I O N  

The Wilhaul performed b e t t e r  than t h e  Timbermaster on t h e  s h o r t  
pulp  e x t r a c t i o n  t r i a l s .  This  was due t o  a  h ighe r  l e v e l  of t a i l r o p e  
c o n t r o l  t h a t  was a b l e  t o  be mainta ined.  Bark damage on r e s i d u a l  
t r e e s  was low a s  most of  t h e  s h o r t  pu lp  was on t h e  outrow and 
very we l l  c o n t r o l l e d  dur ing  e x t r a c t i o n .  

1. The Chr i s ty  c a r r i a g e  d i d  n o t  prove s u i t a b l e  f o r  s h o r t  pulp  
e x t r a c t i o n  due t o  t h e  disadvantage of having t o  s h i f t  t h e  
sky l ine  s t o p  f o r  e x t r a c t i o n  of each bundle. 

2 .  Downhill hau l ing  proved a s  good a s  u p h i l l  hau l ing ,  a  major 
drawback on u p h i l l  being t h e  l a s t  few metres  of each l i n e  
where l i f t  was l i m i t e d .  

3 .  Stack weights  of up t o  0.97 tonnes were accep tab le .  The 
occas iona l  one of over  one tonne was t o o  heavy. The average 
i d e a l  s i z e  f o r  f u l l  c o n t r o l  should be 0 . 8  tonnes .  

4 .  The Wilhaul proved capable  of hau l ing  1 0  tonnes  of s h o r t  pu lp  
pe r  hour .  More wood on each l i n e  should r e s u l t  i n  h igher  
ou tpu t .  Inc lud ing  machine s h i f t i n g  t ime,  50 - 6 0  tonnes p e r  
day i s  p o s s i b l e .  

5. The p o s s i b i l i t y  of hau l ing  both  s h o r t  pu lp  and long l eng th  
pulp  where topography o r  crop a r e  most s u i t e d  t o  aach,  and 
i n  t h e  same ope ra t ion ,  should be considered.  

LOAD OUT 

1. The use of t h e  l oade r  wi th  t h e  h a u l e r  proved i d e a l .  A smal l  
l oade r  s i m i l a r  t o  an a g r i c u l t u r a l  t r a c t o r  wi th  f o r k s ,  should 
be a b l e  t o  handle t h e  c l e a r i n g  and s t o c k p i l i n g  of s h o r t  pulp .  

2 .  The loade r  i s  capable  of  c l e a r i n g  t h e  h a u l e r  and loading d i r e c t  
a t  t h e  same t i m e .  

This Technical Release i s  the work o f  the author and i s  not the result  o f  LIRA 
project work. LIRA publishes i t  i n  the interests  o f  wider dissemination o f  
knowledge i n  the industry. LIRA takes no responsibility for accuracy o f  figures 
nor does it necessarily support or disagree with the opinions and conclusions 
shown. 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
1 
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On t h e  d a t a  s t u d i e d  a t  $200 p e r  hour h e l i c o p t e r  h i r e  r a t e  , t o  
e x t r a c t  t o  s k i d s  a  s i m i l a r  volume produced by a  f o u r  man crew, 
t h e  c o s t  would be : 

800 met res  h a u l  $27.47/tonne 

1 1 0 0  me t res  h a u l  $33.21/tonne 

2 4 0 0  m e t r e s  h a u l  $46.50/tonne 

I t  i s  no ted  t h a t  t h e s e  c o s t s  a r e  a  guide  t o  t h i s  o p e r a t i o n  and 
a  machine w i t h  g r e a t e r  l i f t  c a p a c i t y  would undoubtedly g i v e  a  
reduced c o s t  p e r  tonne .  

CONCLUSION 

Under Normal l o g g i n g  c o n d i t i o n s  a  h e l i c o p t e r  would be t o o  
expens ive  f o r  p r o d u c t i o n  t h i n n i n g .  I t  cou ld  however have 
a p p l i c a t i o n  i n  a r e a s  where ground c o n d i t i o n s  a r e  p a r t i c u l a r l y  
d i f f i c u l t  o r  t h e  a r e a  i s  s e n s i t i v e  t o  env i ronmenta l  damage, b u t  
a  l a r g e r  payload c a p a c i t y  would be n e c e s s a r y .  

T h i s  T e c h n i c a l  R e l e a s e  i s  the work  o f  the a u t h o r  and  i s  not the  r e s u l t  o f  
LIRA p r o j e c t  w o r k .  LIRA p u b l i s h e s  it i n  the  interests  o f  w i d e r  d i s s e m i n a t i o n  
o f  k n o w l e d g e  i n  the  i n d u s t r y .  LIRA t a k e s  no r e s p o n s i b i l i t y  f o r  a c c u r a c y  o f  
f i g u r e s  nor d o e s  it n e c e s s a r i l y  s u p p o r t  or d i s a g r e e  w i t h  t h e  o p i n i o n s  and 
c o n c l u s i o n s  s h o w n .  



DISCUSSION 

(1) TRAVEL TIMES 

I t  was p o i n t e d  o u t  by Lakeland A v i a t i o n  t h a t  t h e  t r a v e l  speed bo th  
empty and loaded w i l l  remain f a i r l y  c o n s t a n t  f o r  a l l  s i z e s  of  
machines w i t h i n  t h e  1 - 3 km r a n g e .  Although t h e  h e l i c o p t e r  was 
c a p a b l e  of  140 k n o t s  it was a c t u a l l y  o p e r a t i n g  a t  around 70 - 80 
k n o t s  because  t o  go any f a s t e r  would i n c r e a s e  t h e  l o s t  t i m e  due 
t o  o v e r s h o o t i n g .  D i f f i c u l t y  i n  l o c a t i n g  l a n d i n g s  and b reakou t  
a r e a s  from tree t o p  h e i g h t  was e x p e r i e n c e d .  

( 2 )  PAYLOADS 

The h e l i c o p t e r  payload i s  365 kg (0.36 t o n n e s )  . The average  l o a d  
a t t a i n e d  i n  t h e  s t u d y  was 0.25 t o n n e s  s o  t h e  machine was under- 
u t i l i s e d  which e x p e r i e n c e  would e l i m i n a t e .  

( 3 )  CYCLE TIMES 

Loca t ion  of t h e  s k i d s  a f f e c t e d  ' l o a d  d r o p '  t i m e .  On t h e  800 m and 
2400 m h a u l s ,  l i n e  of  approach was s t r a i g h t  up a r o a d  and t h u s  
e a s y ,  on t h e  1100 m h a u l  it was o v e r  t h e  trees and a c r o s s  a  road 
t h u s  more t i m e  was r e q u i r e d  t o  p o s i t i o n  t h e  l o a d  f o r  dropping.  
Overweight l o a d s  had t o  be dropped and r e o r g a n i s e d  which i n c r e a s e d  
some c y c l e  t i m e s .  Exper ience  w i t h  premeasurement i n  t h e  bush,  
b e t t e r  e s t i m a t i o n  of  we igh t  of  l o g s ,  and a h i g h e r  s t a n d a r d  o f  
t r imming would a l l  r educe  t h i s  e lement  and would a l s o  a s s i s t  i n  
maximising t h e  a v a i l a b l e  pay load .  

OVERALL VIEW 

T h i s  was a  s h o r t  s t u d y  under i d e a l  working c o n d i t i o n s .  I t  
demonst ra ted  t h e  speed and v e r s a t i l i t y  of  h e l i c o p t e r s  and proved 
t h e i r  a b i l i t y  t o  l i f t  o u t  t h i n n i n g s  and t r a n s p o r t  them long  
d i s t a n c e s ,  w i t h  l i t t l e  damage t o  c r o p  t r e e s .  ( A  s i m i l a r  
o p e r a t i o n  performed j u s t  a f t e r  t h e  s p r i n g  f l u s h  c o u l d  i n c r e a s e  
damage t o  t h e  t o p s  . )  

The major  g a i n  w i t h  t h i s  form of  l o g g i n g  i s  i t s  r e d u c t i o n  i n  
r o a d s ,  s k i d s ,  and i n t e r n a l  c o n t o u r  t r a c k i n g  and t h e  e f f e c t  o f  
t h e s e  i n  t e r m s  of  environment  and c o n s e r v a t i o n .  

COST COMPARISON WITH NORMAL METHODS 

A f o u r  man s k i d d e r  gang t o  f e l l ,  e x t r a c t ,  c u t  t o  l e n g t h ,  and 
s t a c k  would y i e l d :  

7981 t o n n e s  800 metres h a u l  $12.26/tonne 

6934 tonnes  1100 metres h a u l  $14.14/tonne 

3615 tonnes  2400 metres h a u l  $27.13/tonne 


