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INTRODUCTION 
Double -drum w i n c h e s  on s k i d d e r s  
h a v e  b e e n  wide ly  used o v e r s e a s  f o r  
h a r v e s t i n g  smal lwood ,  b u t  h a v e  had  
l i t t l e  u s e  in New Zea land .  T h e  F o r e s t  
R e s e a r c h  I n s t i t u t e  (Ter lesk  1975)  
d e m o n s t r a t e d  a s y s t e m  t h a t  w a s  
des igned  t o  h a n d l e  v e r y  s m a l l  p i e c e  
s i z e  (.044 m 3 ) .  Th is  w a s  u n s u i t a b l e  f o r  
u s e  in c o n v e n t i o n a l  p r o d u c t i o n  th inn ing  
o p e r a t i o n s  a t  t h a t  t i m e  w i t h  a p i e c e  
s i z e  r a n g e  of .15  m t o  .3 m 3. LIRA 
r e p o r t e d  on a s t u d y  (Wells 1981)  in a n  
o u t r o w  s y s t e m  at T a r a w e r a  F o r e s t  which  
s u g g e s t e d  a 20% i n c r e a s e  in sk idder  
p r o d u c t i v i t y  c o u l d  b e  a c h i e v e d ,  w i t h  a 
double -drum winch.  

Sk idders  f i t t e d  w i t h  double -drum 
w i n c h e s  w e r e  i n t r o d u c e d  i n t o  th inn ing  
o p e r a t i o n s  a t  L a k e  T a u p o  F o r e s t  in 1982.  
In t h e s e  o p e r a t i o n s ,  t h e  logs  a r e  
e x t r a c t e d  in t r e e - l e n g t h  a f t e r  f e l l i n g  
a n d  de l imbing ,  a n d  t h e n  c u t  on t h e  
l and ing  t o  6 m l e n g t h s  f o r  t r a n s p o r t a t i o n .  
'The sk idder  i s  used f o r  f l e e t i n g  t h e  
t r e e - l e n g t h  logs. L o a d  o u t  i s  a s e p a r a t e  
o p e r a t i o n  c a r r i e d  o u t  by a n  i n d e p e n d e n t  
m a c h i n e .  

T h e  s k i d d e r s  used in t h e s e  th inn ing  
o p e r a t i o n s  i n c l u d e  b o t h ;  purpose-bu i l t  
double -drum m a c h i n e s ,  a n d  c o n v e r s i o n s  
of  s ingle-drum m a c h i n e s .  T h e s e  a r e  
d e s c r i b e d  by  Ans ley  (in prep.). 

F i g u r e  1 - A d i - a q  a r r i v i n g  o n  the l a n d i n g  
d u r i n g  t h e  s i n g l e - d r u m  t r i a l  
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METHOD 
T h e  t r i a l  w a s  u n d e r t a k e n  t o  c o m p a r e  t h e  p r o d u c t i v i t y  of a double-drum sk idder  
o p e r a t i n g  in i t s  r ;o rmal  m o d e ,  w i t h  i t  o p e r a t i n g  a s  a s ing le -drum uni t .  T r i a l  des ign  
e n s u r e d  t h a t  s t a n d  f a c t o r s  ( t r e e  s i z e ,  th inn ing  i n t e n s i t y  a n d  topography) ,  o p e r a t i o n a l  
f a c t o r s  ( fe l l ing p r e s e n t a t i o n  a n d  o p e r a t o r  t echn ique) ,  a n d  m e c h a n i c a l  f a c t o r s  ( l ine  
pull, winch  s i z e  a n d  r igging)  w e r e  i d e n t i c a l .  The s k i d d e r  e x t r a c t i o n  c y c l e  w a s  
s t u d i e d  f o r  a t o t a l  of f i v e  days.  I t  w a s  s t u d i e d  a s  a double-drum o p e r a t i o n  a n d  t h e n  
a s  a s ingle-drum o p e r a t i o n  f o r  1.5 d a y s  e a c h .  T r i a l  c o m p l e t i o n  w a s  d e l a y e d  f o r  a n o t h e r  
f o u r  weeks ,  a f t e r  o n e  of t h e  f a l l e r s  l e f t .  T h i s  a l lowed  t i m e  f o r  a n o t h e r  e x p e r i e n c e d  
f a l l e r  t o  s e t t l e  in. T h e  r e m a i n i n g  t w o  d a y s  of t h e  t r i a l  w e r e  divided equa l ly  b e t w e e n  
double-drum a n d  s ing le -drum o p e r a t i o n s .  

T h e  n u m b e r  of logs  e x t r a c t e d  w e r e  r e c o r d e d  a n d  a s a m p l e  of 120  w e r e  measure .d  
t o  d e t e r m i n e  a v e r a g e  p i e c e  s i z e  using t h e  3-D f o r m u l a  (El l is  1931).  A n o t h e r  30  w e r e  
s e c t i o n a l l y  m e s u r e d  a n d  c o n f i r m e d  t h e  va l id i ty  of t h i s  f o r m u l a .  

STAND DESCRIPTION 
T h e  t r i a l  w a s  c a r r i e d  o u t  in a s t a n d  of 1 1  y e a r  old  r a d i a t a  p ine  which  h a d  b e e n  high 
pruned  in t h r e e  l i f t s ,  a n d  w a s t e  t h i n n e d  ( a f t e r  low pruning)  t o  1000  sph.  T h e  s t a n d  
w a s  reasonab ly  u n i f o r m  t h r o u g h o u t ,  a s  i n d i c a t e d  by t h e  i n f o r m a t i o n  f r o m  .06 h a  
a s s e s s m e n t  p lo t s  e s t a b l i s h e d  a f t e r  t h e  s t a n d  w a s  m a r k e d  f o r  thinning.  I n f o r m a t i o n  
f r o m  s ix  p l o t s  l o c a t e d  in t h e  t r i a l  a r e a  a r e  s u m m a r i s e d  in t h e  t a b l e  be low : 

T a b l e  1 - S t a n d  d a t a  f o r  the  t r i a l  a r e a ,  
C o m p a r t m e n t  8 5 ,  L a k e  T a u p o  Forest 

U n m e r c h a n t a b l e  
C r o p  t rees  T h i n n i n g s  t rees  T o t a l  

S t o c k i n g  ( s p h )  200 6 9 0  4 0 9 3 0 

Mean d b h  ( c m )  2 5 22 

Mean h e i g h t  ( m )  - - 

T o t a l  s t e m  v o l u m e  ( m 3 / h a )  7  3 1 9 8  

M e r c h a n t a b l e  v o l u m e  ( m 3  / h a )  - 1 7 3  

3 E s t i m a t e d  p i e c e  S i z e  ( m  ) - . 2 5  

S t a n d  t o p o g r a p h y  w a s  f l a t  t o  g e n t l y  rol l ing,  w i t h  h o l l o v ~ s  a n d  h u m p s  u p  t o  2 m which  
o c c a s i o n a l l y  d e l a y e d  t h e  s k i d d e r  w h i l e  t r a v e l l i n g  a n d  posi t ioning.  T h e  m a c h i n e  
c r o s s e d  a v a r i e t y  of s u r f a c e s  d u r i n g  e a c h  c y c l e ,  including a c c e s s  r o a d s  a n d  u n p l a n t e d  
g r id  l ines .  

MACHINE DESCRIPTION 
T h e  m a c h i n e  w a s  a J o h n  D e e r e  3 4 0 D  (52  kW) sk idder ,  f i t t e d  w i t h  a n  Igland 8 0 0 0 / 2 H  
double-drum winch. T h e  w i n c h  c a r r i e d  t w o  2 5  m l e n g t h s  of 16 m m  winch  r o p e ,  e a c h  
f i t t e d  w i t h  a t o g g l e  h i t ch .  S e v e n  c h a i n  s t r o p s ,  e a c h  1.8 m of 8 m m  c h a i n ,  w e r e  
c a r r i e d  on e a c h  m a i n r o p e .  G e n e r a l l y ,  n o  m o r e  t h a n  t w e l v e  p i e c e s  w e r e  a t t a c h e d  
in t o t a l .  

E i g h t  s t r o p s  w e r e  f i t t e d  t o  a m a i n r o p e  w h e n  t h e  s k i d d e r  w a s  used  a s  a s ing le -drum 
uni t .  T h i s  w a s  c o n s i d e r e d  t o  b e  a s a f e  l i m i t  by t h e  o p e r a t o r .  

Ellis,  J. (1981)  "Two-Dimens iona l  L o g  Volume T a b l e s  a n d  t h e  D e v e l o p m e n t  of a 
Three-Dimens iona l  Formula" ,  F o r e s t  Cldensuration R e p o r t  No. 5 5  (unpubl i shed) ,  
F o r e s t  R e s e a r c h  I n s t i t u t e ,  R o t o r u a .  



RESULTS 
Resu l t s  of t h e  s tudies  a r e  summar i sed  in Tables  2 and 3 below : 

T a b l e  2 - S u m m a r y  o f  t r i a l  d a t a  

N u m b e r  o f  c y c l e s  s t u d i e d  

3 A v e r a g e  p i e c e  s i z e  ( m  ) 

N u m b e r  o f  p i e c e s  h o o k e d  on 

N u m b e r  o f  p i e c e s  u n h o o k e d  

A v e r a g e  e x t r a c t e d  l o a d  s i z e  ( m 3 )  

S i n g 1  e - d r u m  

T a b l e  3  - S u m m a r y  o f  m e a n  e l e m e n t  t i m e s  p e r  c y c l e  

E l e m e n t  t i m e s  ( m i n u t e s / c u c l e )  

T r a v e l  e m p t y  ( m i n s / 1 0 0  m )  

B l a d i n g  

D o u b l  e - d r u m  S i n g l e - d r u m  

1.4 1 . 3  

. 3  ( n = 1 4 )  .2 ( n = 1 2 )  

P o s i t i o n  a n d  r e - p o s i t i o n  1 . O  1 . 2  

Hook o n  

B r e a k  o u t  

T r a v e l  l o a d e d  ( m i n s / 1 0 0  m) 

U n h o o k  

S k i d w o r k  - b u t t i n g  e n d s  

S k i d w o r k  - f l e e t i n g  

P r o d u c t i o n  d e l a y s  

E x t r a c t i o n  c y c l e  t i m e  

Infrequently occurr ing  e l e m e n t s  a r e  ident i f ied  (e. g. n  = 11) and the i r  t i m e s  have  been 
expressed  on a  per  c y c l e  basis. Product ion  de lays  include;  pushing hang-ups, d rop  and  
winch, blading a c c e s s  t r a c k s  and  work r e l a t e d  discussions. Mechanical  de lays  (servicing 
and  refuel l ing)  and  ope ra t iona l  de lays  (c lear ing  slash off roads,  t r a c k s  and  f i r e  breaks) ,  
have  been excluded f r o m  th i s  compar ison .  

C y c l e  t i m e s  f o r  a double-drum winch a r e  s o m e  26% longer ,  bu t  d r ag  s i ze  is  4506 g r e a t e r .  
F rom t h e  informat ion  in Tables  2 and  3, hourly product ion r a t e s  can  be  ca l cu l a t ed  t o  
g ive  10.7 m 3  per  product ive  mach ine  hour (PMH) fo r  a double-drum winch opera t ion ,  
and  9.3 m 3  /PMH f o r  a  s ingle-drum winch opera t ion ,  a d i f f e r ence  of 15%. 

Examinat ion  of t h e  individual e l e m e n t  t i m e s  in Table  3 show subs tan t ia l  d i f f e r ences  
be tween  single-drum and .double-drum ope ra t ions  f o r  t h e  following e l e m e n t s ;  hook on,  
breakout ,  unhook, bu t t ing  ends. E l e m e n t  t i m e s  f o r  t r a v e l  empty ,  t r a v e l  loaded and  
position and  re-position a r e  s imi la r  fo r  both opera t ions .  F rom this ,  i t  c a n  be  deduced  



t h a t  i n c r e a s e d  p r o d u c t i v i t y  w i t h  a  double -drum winch  i s  l a r g e l y  d u e  t o  t h e  i n c r e a s e d  
payload w i t h  m i n i m a l  a d d i t i o n a l  t r a v e l  a n d  posi t ioning t i m e .  I t  a l s o  i n d i c a t e s  t h a t  
t h e  machine w a s  work ing  wi th in  i t s  l o a d  c a p a c i t y ,  a l t h o u g h  c l o s e  t o  i t s  o p t i m u m  
pay load  a s  i n d i c a t e d  by t h e  n e e d  t o  d r o p  a n d  winch l o a d s  dur ing  uphill  e x t r a c t i o n .  

Fe l l ing  p r e s e n t a t i o n  w a s  of a  r e a s o n a b l y  good  s t a n d a r d ,  w i t h  s lash  c l e a r e d  f r o m  t h e  
b u t t s  a n d  t h e  t r e e - l e n g t h  logs  a l i g n e d  f o r  b u t t  e x t r a c t i o n .  Th is  w a s  f a v o u r e d  
b e c a u s e  of t h e  l a r g e r  pay load  t h a t  cou ld  b e  c a r r i e d .  I t  s o m e t i m e s  involved fe l l ing  
a g a i n s t  t h e  l ean ,  b u t  a l l  f a l l e r s  w e r e  e q u i p p e d  w i t h  a  po lypropylene  h a m m e r  a n d  
w e d g e  t o  a i d  d i r e c t i o n  of fe l l ing.  Sk idder  a s s i s t a n c e  w a s  a v a i l a b l e  w h e n  requ i red .  

Figure 2 - A high sta~:yzrd of felling presentation for butt extraction 

CONCLUSION 
T h e  t r i a l  r e s u l t s  s h o w e d  a n  i n c r e a s e  of 15% in t h e  hour ly  p r o d u c t i v i t y  of a double -drum 
slt idder w h e n  c o m p a r e d  w i t h  i t  o p e r a t i n g  a s  a s ingle-drum m a c h i n e .  T h e  m a i n  a d v a n t a g e  
of t h e  double-drum winch  in t h i s  s i t u a t i o n  l a y  in i t s  a b i l i t y  t o  c a r r y  a  l o a d  t h a t  w a s  
c l o s e  t o  o p t i m u m  pay load  f o r  t h e  m a c h i n e .  E l e m e n t s  s u c h  a s ;  t r a v e l  e m p t y ,  t r a v e l  
l o a d e d  a n d  posi t ion w e r e  s i m i l a r  in b o t h  o p e r a t i o n s ,  i n d e p e n d e n t  of load  s ize .  O t h e r  
e l e m e n t s  s u c h  a s  hooking on ,  b r e a k i n g  o u t ,  a n d  unhooking w e r e  d e p e n d e n t  on t h e  
n u m b e r  of p i e c e s  be ing  handled .  T h e  low res idua l  s t o c k i n g  of 200 sph a l l o w e d  r e a d y  
a c c e s s  f o r  pos i t ion ing  a n d  f o r  t r a v e l  4oaded,  b u t  t h i s  m a y  not  a p p l y  in a s i t u a t i o n  
w i t h  a  higher  res idua l  s t o c k i n g .  
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