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INTRODUCTION 

During 1 9 7 8  an i n i t i a l  s h o r t  pu lp  e x t r a c t i o n  t r i a l  u s ing  a  
Timbermaster Skyl ine  was conducted a t  N.Z.F.P. ( s e e  L I R A  Report 
Vol. 3  No. 8 1 9 7 8 ) .  Fu r the r  s t u d i e s  were recommended t o  look a t  
a  range of d i f f e r e n t  c o n d i t i o n s  and equipment. This  Technical  
Release r e p o r t s  on t r i a l s  conducted du r ing  February and March 
1 9 7 9 ,  u s ing  a  Wilhaul Skyl ine  Yarder and C h r i s t y  Log Car r i age .  
Eleven yea r  o l d  Radiata  r egene ra t ion  on s t e e p  count ry  was 
e x t r a c t e d  bo th  u p h i l l  and downhil l  i n  s h o r t  pu lpand  long l eng th  
form. 

DESCRIPTION OF THE AREA 

Age of s t a n d  

Stocking F 

11 year  o l d  Radiata  (Regenerat ion)  

8 6 0  s /ha  (over  1 4  cm) 

Average t r e e  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 ing  
4 m wide outrows wi th  1 6  m 
between o u t  rows 

Length of s lope  200 m 

Degree of s lope  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 
reasonably  uniform i n  s i z e ,  a l though t h e  s tock ing  was low. The 
undergrowth was t h i c k  wi th  f e r m a n d  n a t i v e  regrowth,  i nc lud ing  
bush lawyer.  A road 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 

Cont rac tor  M. Spykerbos supp l i ed  t h e  l abour  f o r  t h i s  o p e r a t i o n .  
S i x  l i n e s  ( 1 4 9  tonnes)  o f  s h o r t  pu lp  were c u t  and one l i n e  (26 

1 tonnes)  of long  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 tonnes i n  1 .5  days (17.3 tonnes p e r  
d a y ) .  This  f a l l e r  exper ienced 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  over  a  t o t a l  of 2 7  f u l l  man-days produced 1 4 9  
tonnes  of s h o r t  pu lp ,  a  d a i l y  product ion of 5 .5  tonnes .  The men 
o r i g i n a l l y  in tended  t o  t h i n  3 l i n e s  each ,  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  be fo re  wood 
could  be s tacked  and t h i s  consumed a  g r e a t  d e a l  of t ime.  
Considerable  phys i ca 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 lope .  

The s lope  made s t a c k i n g  of 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  were l e f t  h igh and t h e  bundles  
s tacked  a g a i n s t  t h e s e .  

The bundles  were s tacked  on t h e  ground wi th  a  t r e n c h  dug under- 
nea th ,  s o  t h a t  a  rod wi th  a  s t r o p  a t t a c h e d  could  be p u l l e d  around 
them. When bundles were p laced  on runners ,  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 opinion 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 - 
they  were n o t  i n t e r e s t e d  i n  working i n  t h i s  t ype  of s t a n d  a t  any 
p r i c e .  

EXTRACTION 

The Wilhaul skyline,owned by c o n t r a c t o r  S.  Hamilton, 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  of  s h o r t  pu lp  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  o f  l ong  l e n g t h .  The h a u l e r  
then  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  pu lp  on ly .  A machine o p e r a t o r  and breaker-out  were 
used du r ing  t h e  e x t r a c t i o n .  

A Hough 50 l o a d e r ,  belonging 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  on to  a  s t o c k p i l e  a longs ide  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 ime was 8.75 hours  y e i l d i n g  97 
tonnes ,  a  product ion r a t e  p e r  hour of 11.1 tonnes .  T o t a l  t ime 
inc lud ing  s h i f t s  and downtime, except  f o r  t h e  f i r s t  s e t  up, was 
15.25 hours  f o r  9 7  tonnes ,  o r  6 . 4  tonnes/hour.  

The Wilhaul was cons idered  much b e t t e r  i n  downhil l  hau l ing  than  
t h e  Timbermaster s k y l i n e  t r i e d  p rev ious ly  ( s e e  LIRA Report Vol. 
3 No. 8 1978) .  Cont ro l  of t h e  bundles was b e t t e r  due t o  a  s t r o n g e r  
haulback rope brak ing  f o r c e .  Over t h e  pe r iod  of t h e  t r i a l  on ly  
one bundle was l o s t  and had t o  be re -s tacked .  

Pre -s t ropping  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  smal 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  system 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 ock ing  
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  bundles  dur ing  e x t r a c t i o n .  
A f t e r  exper iment ing and some adjustment ,  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  than t h e  
convent ional  method. This  was because:  

1. Repos i t ion ing  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  doing t h i s  upse t  t h e  s t a c k s  
of pulpwood. The breaker-out  then  had t o  r e - s t ack  t h e s e .  

2 .  Unfor tunate ly  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 long  t h e  rope .  This  was e v e n t u a l l y  
c o r r e c t e d  by us ing  a  l a r g e r  r e t a i n i n g  p i n .  

When us ing  t h e  C h r i s t y  c a r r i a g e ,  2 6 . 2  tonnes  were e x t r a c t e d  i n  
5.6 hours  o r  4 . 7  tonnes  pe r  hour .  

The second u p h i l l  l i n e  was p u l l e d  wi th  a  convent iona l  s k y l i n e  
system, us ing  t a i l r o p e  t ens ion  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  ho ld  it i n  p o s i t i o n  when t h e  bundles 
were being a t t a c h e d  t o  t h e  mainrope. 

With t h i s  method 26.2 tonnes  were 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 ong  l e n g t h s  ( a s  i s  usua l  f o r  1 4  yea r  o l d  
wood) f o r  a  comparison wi th  t h e  s h o r t  pu lp  e x t r a c t i o n .  A f u l l  day 
(7.25 hour s )  was s p e n t  on t h i s  l i n e  and produced 26 tonnes  o r  
3.58 tonnes  pe r  hour .  

Breaking-out was slow because of t h e  amount of  s l a s h  and a l s o  t h e  
breaker-out  was t r y i n g  t o  use 3 s t r o p s  a l l  t h e  t ime.  Although t h i s  
produced an average of 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 slow. 

LOAD-OUT AND CLEARING WOOD FROM THE HAULER 

The Hough 50 f ront-end l o a d e r  was i d e a l  and a t  a l l  t imes  k e p t  t h e  
h a u l e r  c l e a r  of  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  time du r ing  load ing  due t o  t h e  low h a u l e r  p roduc t ion .  
The loade 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  load  and c l e a r  t h e  
h a u l e r  wi thout  d i f f i c u l t y .  For  t h e  long 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 and ing ,  wi th  t h e  s t r o p s  a t t a c h e d  t o  
t h e  load ing  f o r k s ,  where they  were c u t  i n t o  6 m l e n g t h s .  

OBSERVATIONS AND RECOMMENDATIONS 

C U T T I N G  

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  pu lp .  Also,  on t h i s  t r i a l ,  t h e  
undergrowth was such t h a t  it demoralised t h e  c u t t e r s .  It i s  
recommended t h a t  i n  N.Z.F.P. o p e r a t i o n s :  

1. Cu t t i ng  s h o r t  pulp  on s t e e p  s l o p e s  ( i . e .  over 25') should n o t  
be cons idered .  

2 .  Heavy undergrowth proved t h a t  a s  w e l l  a s  slowing down product ion 



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 n o t  be considered 
f o r  s h o r t  pu lp .  

EXTRACTION 

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 w e 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 C h r i s t y  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  pu lp  
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  
s k y l i n e  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  be ing  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  pulp  
p e r  hour .  More wood on each l i n e  should r e s u l t  i n  h ighe r  
o u t p u t .  Inc lud ing  machine s h i f t i n g  t ime ,  50 - 60 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  bo th  s h o r t  pulp  and long l eng th  
pulp  where topography o r  crop a r e  most s u i t e d  t o  each,  and 
i n  t h e  same o p e r a t i o n ,  should be  cons idered .  

LOAD OUT ? 

1. The use of t h e  l oade r  w i 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  w i 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 load ing  d i r e c t  
a t  t h e  same t ime.  

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

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 



On the  d a t a  s t u d i e d  a t  $ 2 0 0  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 metres  hau l  $27.47/tonne 

1 1 0 0  metres  hau l  $33.21/tonne 

2400 metres  hau 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  ope ra t ion  and 
a  machine wi th  g r e a t e r  l i f t  c a p a c i t y  would undoubtedly g ive  a  
reduced c o s t  pe r  tonne.  

CONCLUSION 

Under Normal logging 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  
expensive f o r  product ion t h i n n i n g .  I t  could however have 
a p p l i c a t i o n  i n  a r e a s  where ground cond i t i ons  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  environmental  damage, b u t  
a  l a r g e r  payload c a p a c i t y  would be necessary .  

This Technical Release i s  the work o f  the  author and i s  not the  r e su l t  o f  
LIRA project work. LIRA publishes it i n  the  i n t e re s t s  o f  wider dissemination 
o f  knowledge i n  the  industry .  LIRA takes  no respons ib i l i t y  for accuracy o f  
f igures nor does it necessarily support or disagree with the  opinions and 
conclusions shown. 



DISCUSSION 

(1) TRAVEL TIMES 

I t  was po in t ed  o u t  by Lakeland Avia t ion  t h a t  t h e  t r a v e l  speed both 
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 range.  Although t h e  h e l i c o p t e r  was 
capable  of 1 4 0  knots  i t  was a c t u a l l y  o p e r a t i n g  a t  around 70 - 80 
knots  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 ime due 
t o  overshoot ing .  D i f f i c u l t y  i n  l o c a t i n g  land ings  and breakout  
a r e a s  from t r e e  t o p  h e i g h t  was exper ienced.  

(2 )  PAYLOADS 

The h e l i c o p t e r  payload is 365 kg (0.36 t o n n e s ) .  The average load 
a t t a i n e d  i n  t h e  s tudy  was 0.25 tonnes  s o  t h e  machine was under- 
u t i l i s e d  which exper ience  would e l i m i n a t e .  

(3 )  CYCLE TIMES 

Locat ion of t h e  s k i d s  a f f e c t e d  ' l oad  drop '  t ime.  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 road and t h u s  
easy ,  on t h e  1 1 0 0  m hau l  it was over t h e  t r e e s  and a c r o s s  a road 
t h u s  more t ime was r e q u i r e d  t o  p o s i t i o n  t h e  load  f o r  dropping.  
Overweight l o a d s  had t o  be dropped and reorganised  which inc reased  
some c y c l e  t imes .  Experience wi th  premeasurement i n  t h e  bush,  
b e t t e r  e s t i m a t i o n  of weight of  l o g s ,  and a h ighe r  s t anda rd  of 
trimming would a l l  reduce t h i s  element 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  payload.  

OVERALL VIEW 

This  was a s h o r t  s tudy  under i d e a l  working c o n d i t i o n s .  I t  
demonstrated 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 th  l i t t l e  damage t o  crop 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  could 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 logging  i s  i t s  r educ t ion  i n  
roads ,  s k i d s ,  and i n t e r n a l  contour  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  terms of environment and conse rva t ion .  

COST COMPARISON WITH NORMAL METHODS 

A f o u r  man sk idde 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 tonnes  800 metres  hau l  $12.26/tonne 

6934 tonnes  1 1 0 0  metres  hau l  $14 .14/tonne 

36 15 tonnes  2 4 0 0  metres  hau l  $27.13/tonne 


