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A PORTABLE WINCH FOR 
BUNCHING WOOD 

Trevor Moore 

INTRODUCTION 

Bunching of smal l  wood f o r  ex t r ac t ion  is ACKNOWLEDGEMENT 
becoming m o r e  popular a s  a  way  of 
optimising t h e  load  capabi l i t ies  a n d  t h e r e f o r e  L I R A  w i s h e s  t o  a c k n o w l e d g e  the  assistance 

improving t h e  productivi ty of  ground-based o f  the  O m a t a r o a  F o r e s t ,  s t a f f  o f  P - F a  
ex t r ac t ion  machines. To d a t e ,  most  bunching O l s e n  & C o -  L t d .  

h a s  been  ca r r i ed  o u t  wi th  t h e  Bell Logger 
and  with f e l l e r  bunchers on slopes less  t h a n  
abou t  14". LlNE SPEEDS 

LIRA recen t ly  conducted  a t r i a l  hauling a n d  F~~~ sets of tests were undertaken. Line 
bunching wood on slope5 ranging  280 speeds  w e r e  measured  a t  b a r e  d rum (0-10 m), 
34'9 using a KBF brand chainsaw-powered mid-drum (35-45 rn), and  f u l l  d r u m  (70-80 rn). 
winch. This Repor t  summarises  t h e  resu l t s  ~ h ,  f inal  test was fu l l  winding of the 8 0  
of t e s t s  conducted  on; l ine speeds,  l ine  pull of rope. 
and  bunching productivi ty.  

F o r  e a c h  l ine speed  test, t h e  o p e r a t o r  w a s  
given t i m e  t o  g e t  t h e  s a w  t o  peak  revs ,  1 m 
of line t rave l .  The  hook w a s  t h e n  t imed  
t rave l l ing  through a 10  m measured  d is tance .  
Mean t i m e s  a r e  given in Table  1. T h e  95% 
conf idence  l imi ts  f o r  t h e s e  t i m e s  w e r e  
ca l cu la t ed  a n d  w e r e  within 4% of t h e  mean.  

T a b l e  1 - L i n e  S p e e d  T e s t s  
( t i m e  i n  m i n u t e s )  

C a l c u l a t e d  
No o f .  L i n e  
O b s e r -  Mean S p e e d  
v a t i o n s  T i m e  ( m l s e c )  

B a r e d r u m ( 0 - 1 0 m )  1 0  0 . 3 5  0 . 4 8  
Mid -drum ( 3 4 - 4 5 m )  1 0  0 . 2 5  0 . 6 7  
F u l l  d r u m  ( 7 0 - 8 0 m )  1 0  0 . 2 1  0 . 7 9  
T o t a l  w i n d  u p  ( 8 0 m )  4 2 . 0 4  0 . 6 5  

LlNE PULL 

Five  t e s t s  w e r e  conducted  a t  e a c h  o f ;  b a r e  
drum,  mid-drum and ful l  d rum (using t h e  
s a m e  measu remen t  locat ions a s  for  l ine 

F i g u r e  1 - T h e  KBF W i n c h  i n  o p e r a t i o n  speed).  



F i g u r e  2 - R a d i a t a  p i n e l e u c a l y p t  s t a n d  s h o w i n g  u n p r u n e d  r o w s  f e l l e d  
f o r  e x t r a c t i o n  

BUNCHING TRIAL 

A load measuring dev ice  was a t t a c h e d  t o  t h e  
hook o n  t h e  end  of t h e  l ine a n d  anchored  t o  
a t r e e .  The  winch t h e n  took  up  s l ack  and  
continued winching unt i l  i t  s ta l led  on t h e  
cha insaw c lu tch .  The  a v e r a g e  peak  va lue  f o r  
e a c h  t e s t  w a s  recorded  (Table  2). 

T a b l e  2 - L i n e  P u l l  T e s t  ( t o n n e s )  

No. o f  
O b s e r v a t i o n s  M e a n  

A f t e r  using t h e  winch f o r  t w o  working d a y s  
t o  fami l ia r i se  ope ra to r s  w i th  winch 
opera t ions  and  cha rac t e r i s t i c s ,  a fu l l  
product ion s tudy  w a s  c a r r i e d  o u t  i n  
C o m p a r t m e n t  6 of  Kawerau  fo re s t .  

The  s t and  cons is ted  of 8 y e a r  old r a d i a t a  
p lne /euca lypt  mixed planting. Adjacent  t o  
e a c h  row of euca lyp t ,  t h e r e  w a s  o n e  row of 
unpruned r ad i a t a  pine and  t w o  rows of 
pruned r a d i a t a  pine. 

Felling 

E m p t y  d r u m  
M i d - d r u m  
F u l l  d r u m  

T h e  winch exceeded  t h e  manufac tu re r ' s  l ine  
pull spec i f ica t ions  by a s  much a s  25% (ba re  
d rum)  and  was  s t i l l  in exces s  of o n e  t o n n e  
pull a t  fu l l  d rum.  

F o u r t e e n  cor r idors  of unpruned r a d i a t a  w e r e  
fe l led  and  t r i m m e d ,  establ ishing e x t r a c t i o n  
cor r idors  up  t o  77 m e t r e s  long. Thinnings 
f rom t h e  remain ing  rows  w e r e  f e l l ed  t o w a r d s  
t h e s e  cor r idors  in a her r ingbone  p a t t e r n .  
The g rad i en t  ranged  f rom 28" t o  34" wi th  
"cross  slope" reaching  14" on  s o m e  corr idors .  
In such  c a s e s ,  t r e e s  w e r e  f e l l ed  t o w a r d s  t h e  
low side of t h e  l ine t o  es tab l i sh  a "slash 
bar r ie r"  aga ins t  c r o p  t r ee s .  



With t h e  heads  o f  t h e  t r e e s  fe l led  t o  t h e  low If only t h e  suspended block i s  being used, t h e  
s ide  of t h e  corr idor,  cons t an t  tension winch should n o t  b e  positioned a-i  a n  ang le  of 
remained on t h e  winch c a b l e  during breakout  g r e a t e r  t h a n  90". This both  lessens t h e  load 
and  inhaul. Bu t t s  of  t h e  d r a g  r a n  aga ins t  t h e  on t h e  block t r e e  and  improves  ope ra to r  
slash, t he re fo re  avoiding bark d a m a g e  t o  s a f e t y  (Figure 3). 
c r o p  t r ee s .  Operating Techniques 

Rigging Techniques 

The winch w a s  anchored  t o  a s t u m p  a t  t h e  
bo t tom of t h e  corr idor,  in a position where  
t h e  ope ra to r  had  a n  unobs t ruc ted  v iew of t h e  
breakerout  and  where  t h e  t e r r a in  was  
su i tab le  f o r  stockpiling t h e  wood. 

A block was  r igged in a t r e e  a t  a n  a v e r a g e  
he ight  of 3.2 me t re s ,  t h e  block t r e e  being a n  
a v e r a g e  of 6.4 m e t r e s  f r o m  t h e  winch. If t h e  
block t r e e  i s  l oca t ed  t o o  c lose  t o  t h e  winch,  
excess ive  l i f t ing  of t h e  winch will occur.  It  
i s  t h e n  necessary  t o  position a n o t h e r  block a t  
ground leve l  be fo re  running t h e  winch c a b l e  
through t h e  e l eva ted  block. 

O n c e  t h e  winch was  s e t  up, t h e  breakerout  
c l ea red  logs c lose  t o  t h e  s tockpi le  by walking 
t h e  winch c a b l e  t o  e a c h  drag.  To s a v e  
cont inual  walking up  and down t h e  hill  f o r  
f u r t h e r  drags ,  a 70  m e t r e  length  of 8 m m  
polypropylene r o p e  (haulback rope )  w a s  laid 
down t h e  cor r idor  and  connected  t o  t h e  t w o  
polypropylene s t rops  on t h e  winch cable.  
This al lowed t h e  b reake rou t  t o  r ema in  on t h e  
hill  and  haul  t h e  winch c a b l e  t o  him. The  
haulback rope  w a s  simply coi led o n  t h e  
ground and f e d  back  by hand on inhaul. 
Tangling of t h e  haulback rope,  even  in heavy 
slash,  w a s  n o t  a problem. 

Results 
The  resul t s  of t h e  bunching t r i a l  ca r r i ed  o u t  
ove r  t h r e e  d a y s  a r e  given in Table  3. 

T a b l e  3  - W o r k  C y c l e  of B u n c h i n g  O p e r a t i o n  

E l e m e n t  
N o .  o f  

O b s e r v a t i o n s  
Mean 

P e r  C y c l e  R a n g e  

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

1 O u t h a u l  2 0 8  
1 Hook on & B r e a k o u t  2 0 8  
1 I n h a u l  2 0 8  

Unhook  2 0 5  

3 . 7 4  
( M e a n  t i m e  p e r  

O b s e r v a t i o n )  

D e l a y s  

M e c h a n i c a l  1 8  
O p e r a t i o n a l  9  5 
I n c o m p l e t e  f e l l i n g  3  
L i n e  S h i f t  1 4  
Hand b u n c h i n g  8  

1 . 7 0  

T o t a l  C y c l e  T i m e  5 . 4 4  

H a u l  d i s t a n c e  
P i e c e s  p e r  c y c l e  
P i e c e  s i z e  
V o l u m e  p e r  c y c l e  

3 5 . 5  m e t r e s  4 . 0  - 7 7 . 0  
1 . 9  1 . 0  - 5 . 0  
0 . 1 4  m 3  0 . 9  - 0 . 4 4  
0 . 2 7  m3 

P r o d u c t i v i t y  1 1 . 0 3  c y c l e s / ~ M H *  
2 . 9 3  m3 /PMH* 

* P r o d u c t i v e  M a c h i n e  H o u r s  



Delays 

Mechanical  de lays  were  minor a n d  cons is ted  
of ;  t h e  s a w  being al lowed t o  run o u t  of 
pe t ro l ,  t h e  r o p e  being caugh t  on  t h e  d rum,  
a n d  in i t ia l  p roblems wi th  c l u t c h  bo l t s  coming  
loose. 

As c a n  b e  s e e n  f r o m  Table  3, t h e r e  w e r e  9 5  
opera t iona l  delays. These w e r e  t h e  s ingle 
highest  delay f a c t o r s  nex t  t o  l ine  shif ts .  
Table  4 g ives  a breakdown of opera t iona l  
delays.  

T a b l e  4 - O p e r a t i o n a l  D e l a y s  
( p e r c e n t a g e  o f  t o t a l  d e l a y  t i m e )  

P e r c e n t  

R e m o v a l  o f  s l a s h  f r o m  s t a c k  11 
L o g s  c a u g h t  i n  s t a c k  2 9 
S t r o p  u n d o n e  16  
H a u l b a c k  l i n e  c a u g h t  1 0  
L o g s  c a u g h t  on s t u m p  o r  s l a s h  3 4 

- 

T h e  incomple t e  fel l ing de l ays  w e r e  caused  by 
t r e e s  n o t  being fully c u t  of f  t h e  s t u m p  
during felling. Fu r the r  de lays  occu r r ed  dur ing  
l ine sh i f t s  a s  a r e su l t  o f  having t o  move  
heavy slash. The  t i m e  of 13.08 minutes  
included sh i f t ing  t h e  block. 

Most of t h e  de lays  a r e  a r e su l t  of r e p e a t e d  
ground hauling of wood in t h e  s a m e  
corr idors .  Although s t u m p s  had  been  c u t  a t  
ground leve l  pr ior  t o  hauling, t h e  s co r i a  
s u r f a c e  soon eroded ,  leaving t h e m  high and  
obs t ruc t ive  during e a c h  hauling cyc l e .  

CONCLUSION 

T h e  s tudy  showed t h e  winch w a s  capab le  of 
bunching 1 1  cyc les  p e r  hour ,  giving 
product iv i ty  of 3 m 3  p e r  product ive  mach ine  
hour (0.1 4 m 3  p i ece  s ize) .  The  a v e r a g e  d r a g  
s i ze  was  only 0.3 tonne ,  e v e n  though t h e  l ine  
pull c a p a c i t y  of t h e  winch i s  much g r e a t e r .  
Therefore ,  t h e r e  i s  po ten t ia l  f o r  increas ing  
t h e  payload of t h e  winch. 

With a cap i t a l  cos t  of $2,000 ( f i t t e d  with 
8 0  m of 6 m m  wi re  rope  b u t  n o t  including 
cha insaw power head), t h e  winch i s  a low 
c o s t  opt ion f o r  bunching a n d  hauling 
s mallwood. 

It  ha s  su f f i c i en t  power t o  handle  a l a rge r  
p i ece  s i z e  a n d  would b e  su i t ab l e  fo r  
smallwood recovery  in l imi ted  s ca l e  
opera t ions  such  a s  thinning f a r m  plan ta t ions  
o r  f i rewood s tands ,  using f a r m  t r ac to r s .  The 
KBF winch is no t  designed t o  r e p l a c e  

F i g u r e  3 - L a y o u t  o f  t he  r i g g i n g  

conventional  hauling equipment  f o r  s t e e p  
t e r r a in ,  b u t  m o r e  a s  anc i l la ry  equ ipmen t  f o r  
ex is t ing  opera t ions ,  o r  f o r  s m a l l  jobs. 

Mobility of t h e  winch is  r e s t r i c t e d  d u e  t o  i t s  
weight .  This could b e  o v e r c o m e  by s ledge  
mounting,  allowing t h e  winch t o  haul  itself 
i n to  position. 

MANUFACTURER'S SPECIFICATIONS: 
KBF PORTABLE WINCH 
Weight : 44.5 kg (inclusive of 181 Husqvarna 
Power  Head and  half a t a n k  of pe t ro l  plus 8 0  
m e t r e s  of 6 rnm wi re  rope)  

Drum Capac i ty  : 8 0  m e t r e s  6 mrrr w i r e  rope  
150 m e t r e s  5 m m  wi re  rope  

Line Pull : 1 t o n n e  d i r e c t  ( can  b e  doubled 
wi th  u se  of  a fu l l  block purchase) .  

Sa fe ty  Devices : Brake  f o r  unwinding cab le ,  
a u t o m a t i c  f lyback suppressor ,  s l ipper  c lu t ch  
aga ins t  overload.  

For further information, contact: 

N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O. Box 147, 
ROTORUA, NEW ZEALAND. 

Telephone: (073) 87-168 


