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PULLING MAINROPE 
WITH A PORTABLE WINCH 

Brent ~ a d s e n l  
Trevor Moore 

INTRODUCTION 
This Repor t  descr ibes  t h e  cont inuat ion  of 
t r i a l s  eva lua t ing  t h e  KBF brand chainsaw 
powered winch (Moore, 1987). T h e  s tudy ' s  
a im w a s  t o  inves t iga te  t h e  po ten t i a l  use  of 
t h e  por table  winch for  pulling t r a c t o r  
mainrope  uphill, t o  increase  t h e  r each  of 
ground-based ex t r ac t ion  uni t s  (Caskin 1984). 
This s tudy c o m p a r e s  t h e  use  of  t h e  po r t ab le  
winch f o r  pulling t r a c t o r  mainrope  uphill, 
wi th  t h e  convent ional  manual  sys tem.  
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THE TRIAL AREA 
The  t r i a l  was  ca r r i ed  o u t  in a n  8 y e a r  old 
s t and  of mixed r a d i a t a  pine and  euca lyp t  in 
Kawerau  Fores t .  The  production thinning 
opera t ion  cons is ted  of  fel l ing t h e  t w o  rows 
of r a d i a t a  p ine  ad jacen t  t o  e a c h  row of 
euca lyp t  t o  fo rm ex t r ac t ion  corr idors .  The  
non-crop t r e e s  in t h e  t w o  remaining  rows  of 
r a d i a t a  pine w e r e  t h e n  fe l led  in a 
herr ingbone p a t t e r n  t o  t h e s e  l ines  ( see  Figure  
1). In t o t a l ,  t w e n t y  rows of 50  m e t r e s  
length w e r e  precut ;  t e n  fo r  t h e  manual  
s y s t e m  and  ten '  fo r  t h e  mechanica l  sys tem.  

T h e  ex t r ac t ion  machine w a s  a D31A Komatsu  
t r a c t o r ,  f i t t e d  wi th  8 0  m e t r e s  of 1 3  m m  
mainrope  and six 9 m m  strops.  The  f i r s t  
p a r t  o f  t h e  t r i a l  involved bo th  t h e  b reake rou t  
and  t h e  t r a c t o r  driver  manually pulling t h e  
mainrope  and  s t rops  uphill. The  slope r ange  
fo r  t h e s e  f i r s t  t e n  l ines w a s  be tween  26" a n d  
33", wi th  c ros s  s lope up t o  24". 

1. Brent  Madsen was  a th i rd  yea r  Fo res t ry  
School s tuden t  working on th i s  p ro j ec t  
during his summer  vacation. 

F i g u r e  1 - E x t r a c t i o n  c o r r i d o r  

For  t h e  second p a r t  of t h e  t r i a l ,  t h e  por table  
winch w a s  used t o  pull t h e  t r a c t o r  mainrope  
uphill t o  e v a l u a t e  i t s  e f f e c t  on  t h e  
production of t h e  operat ion.  

METHOD OF OPERATION 

The  winch w a s  anchored  t o  a t a i l  t r e e  a t  t h e  
bo t tom of t h e  line. An 8 0  m e t r e  length of 
10 m m  polypropylene rope  w a s  a t t a c h e d  t o  
t h e  end  of t h e  po r t ab le  winch t o  e x t e n d  t h e  
haulback line. This w a s  then  run f rom t h e  
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Figure 2 - Layout of Operation 

bo t tom of t h e  ex t r ac t ion  corr idor,  up  through 
a block and  back ,  t o  b e  a t t a c h e d  t o  t h e  
t r a c t o r  mainrope (Figure 2). T h e  block at 
t h e  t o p  of  t h e  l ine w a s  a t t a c h e d  t o  a t r e e  at  
a n  approx ima te  height  of 2.5 met res .  This  
w a s  done  t o  provide e leva t ion  t o  p reven t  t h e  
s t rops  f r o m  snagging on  slash. By using t h i s  
method,  t h e  t r a c t o r  dr iver  o p e r a t e d  t h e  
chainsaw winch while t h e  breakerout  w a s  
a b l e  t o  r ema in  on t h e  hill  t o  c l e a r  as much 
slash as possible f rom e a c h  d r a g  whilst 
wai t ing  f o r  t h e  t r a c t o r  t o  r e t u r n  f r o m  t h e  
skids. 

T h e  position of t h e  winch ensured  t h a t  i t  
only had  t o  b e  moved a f t e r  t w o  l ines had  
been  ex t r ac t ed .  O n c e  t h e  l i ne  c loses t  t o  t h e  
winch w a s  e x t r a c t e d ,  t h e  haulback l ine  w a s  
f e d  down t h e  ad jacen t  e x t r a c t i o n  corr idor  by 
t h e  b reake rou t  (Figure 3). 
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Figure 3 - Diagram 

RESULTS 

The a v e r a g e  p i ece  s i ze  f o r  t h e  t w e n t y  l ines 
e x t r a c t e d  w a s  0.2 m3 .  The  c y c l e  t i m e s  fo r  
t h e  manual  opera t ion  and t h e  winch 
opera t ion  a r e  summarised  in Tables 1 and 2. 

The  hook-up e l e m e n t  fo r  t h e  manual  
opera t ion  involved both  t h e  b reake rou t  a n d  
t h e  t r a c t o r  driver .  The  t r a v e l  e l e m e n t  
includes; t r a v e l  loaded f rom t h e  ex t r ac t ion  
corr idor  t o  t h e  skid s i te ,  unhooking t h e  drag ,  
c lear ing  t h e  load of s lash,  f lee t ing  t h e  logs 
a n d  t r ave l  empty .  The  t r a v e l  e l e m e n t  w a s  
n o t  included in t h e  t o t a l  c y c l e  t i m e  as i t  was  
n o t  considered signif icant  f o r  t h e  purposes o f  
t h i s  s tudy.  
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( i )  - Set up for extraction of Line A 
(ii) - Set up for extraction of Line B 



Table  I - Rlanual Operat ion 

Average Time No.of 
Element  per Occasion Range O c c a s ~ o n s  

( m i d  (min) 

Pull mainrope ou t  0.43-7.68 34 

Hook up 0.20-4.72 34 

Mean 
Pe r  Cyc le  

(min) 

Table 2 - KBF Winch Operation 

Average Time No.of 
Element per Occasion Range Occasions 

(min) (rnin) 
- - 

lnhaul 0.29-2.12 34 

Operat ional  delays  1.46 0.41-5.18 10 

Mechanical delays 1.12 0.28-3.29 4 

Personal delays  0.52 0.30-0.78 8 

Attach haulback line 

Star t  winch 

Pull rnalnrope out 

Detach haulback line 

Hook up 

Attach haulback line 

lnhaul 

Detach haulback line 

Mean 
Per Cycle 

( m i d  

Total  cyc l e  t i m e  1.16-14.99 34 6.50 
Operational delays 1.14 0.30-2.72 16 0.46 

Travel  4.42 1.94-11.47 32 4.16 Mechanical delays 0.61 0.32-0.89 9 0. I4 

Number of p ieces  34 
Personal delays 0.31 0.14-0.47 

1.0-9.0 6.3 
2 0.02 

Dis tance,  m 8.0-56.0 34 31.0 Total cycle time 5.75-13.59 40 9.05 

Travel 7.34 3.43-15.51 37 6.79 

Number of pieces 
Only o n e  breakerout  w a s  used f o r  t h e  winch Distance, 
opera t ion ,  i.e. t h e  t r a c t o r  dr iver  did not  
a'ssist.   he t i m e  t a k e n  t o  move  t h e  chainsaw 
winch a n d  set u p  t h e  block a t  t h e  t o p  of t h e  D~SCUSS~ON 
l ine w a s  no t  included in t h e  t o t a l  c y c l e  t i m e  

T h e  analysis  of  t o t a l  cyc l e  t i m e s  indica tes  s ince  l ine  changes  w e r e  comple t ed  be fo re  t h e  
t r a c t o r  re turned ,  i.e. included in t h e  t r a v e l  t h a t  t h e  winch opera t ion  took approximate ly  

e l emen t .  40% longer t o  pull a d rag  than  t h e  manual  
me thod  (9.05 versus  6.50 minutes) .  A 

Delays number  of  f a c t o r s  mus t  b e  cons idered  t o  

Table  3 g ives  a breakdown of de l ays  f o r  both  explain th i s  resul t .  

opera t ions  expressed  as a pe rcen tage  o f  t o t a l  Through t h e  use  of t h e  winch, t h e  outhaul  
de lay  t ime.  t i m e  w a s  half t h a t  of t h e  manual  opera t ion  

(1.35 minu te s  p e r  c y c l e  versus  2.71 minutes  
p e r  cycle) .  

T a b l e  3 - A n a l y s i s  o f  D e l a y s  

Manual O p e r a t i o n  

( a )  O p e r a t i o n a l  d e l a y s  : 

S t r o p s  c o m i n g  u n d o n e  

Drag c a u g h t  o n  c r o p  trees  
or  s l a s h  

S l a s h  c l e a r e d  f r o m  t h e  d r a g  
a t  b o t t o m  o f  l i n e  

R e p o s i t i o n i n g  t r a c t o r  t o  
k e e p  d r a g  c l e a r  o f  c r o p  
trees a n d l o r  s l a s h  

Winch O p e r a t i o n  

( a )  O p e r a t i o n a l  d e l a y s  : 

2 3 . 5 %  Drag c a u g h t  o n  c r o p  t rees  
or s l a s h  4 . 1 %  

4 4 . 7 %  S t r o p s  c a u g h t  i n  s l a s h  
d u r i n g  o u t h a u l  3 . 7 %  

2 . 3 %  C h a i n s a w  w i n c h  r o p e  t a n g l e d  

i n  s l a s h  d u r i n g  i n h a u l  4 5 . 6 %  

S l a s h  c l e a r e d  f r o m  d r a g  a t  
5 . 7 %  b o t t o m  o f  1  i n e  1 4 . 6 %  

( b )  M e c h a n i c a l  d e l a y s  : ( b )  M e c h a n i c a l  d e l a y s  : 

M a i n r o p e  jammed i n  t r a c t o r  M a i n r o p e  jammed i n  t r a c t o r  
w i n c h  6 . 3 %  w i n c h  2 4 . 1 %  

f c )  P e r s o n a l  d e l a y s  : 
B r a k e  n o t  r e l e a s e d  on t h e  
c h a i n s a w  w i n c h  6 . 1 %  

B r e a k e r o u t  r e s t i n g  w h i l e  ( c )  P e r s o n a l  d e l a y s  : 
p u l l i n g  o u t  m a i n r o p e  1 7 . 5 %  

B r e a k e r o u t  r e s t i n g  



F 7 g u r ~  4 - KEF F o ~ t a b l ~  Winch 

However,  t h e  e x t r a  t i m e  t a k e n  t o  a t t a c h  and  
d e t a c h  t h e  haulback rope  in t h e  winch 
opera t ion  more  t h a n  o f f se t  t h i s  advantage.  
This t ime ,  to ta l l ing  2.7 minutes  per  cyc le ,  
was  considered excess ive  and could h a v e  
been  g rea t ly  reduced by using a hook o r  c l ip  
on t h e  end  of t h e  haulback rope. 

The  manual  opera t ion  used t w o  breakerouts  
as opposed t o  o n e  fo r  t h e  winch opera t ion .  
On average ,  i t  t ook  2.14 minutes  t o  hook up  
f o r  t h e  manual  opera t ion  compared  wi th  3.41 
minutes  fo r  t h e  winch. A g r e a t e r  volume per  
c y c l e  w a s  hauled fo r  t h e  manual  opera t ion  
(6.3 p ieces  versus 5.9). Consequently,  t h e r e  
w e r e  f ewer  d rags  pe r  l ine fo r  t h e  manual  
operat ion,  t he reby  reducing t h e  amoun t  of 
physical work, i.e. pulling s t rops  and  
mainrope  uphill. 

Analysing operat ional  de lays  f o r  t h e  manual 
sys t em,  i t  c a n  b e  seen  t h a t  nearly 74% of 
t h e  t o t a l  de lay  t i m e  was  caused  through : 

- s t rops  coming undone 
- d r a g  caugh t  on slash, s tumps  a n d  c r o p  

t r e e s  
- re-positioning t h e  t r a c t o r  during inhaul 

This w a s  mainly d u e  t o  t h e  f a c t  t h a t  t h e  
b reake rou t s  hooked on a s  many logs as 
possible a f t e r  having pulled t h e  r o p e  uphill. 
This resu l ted  in bunches of logs being 
s t ropped a t  random lengths. The  sho r t  
s t ropped logs being lost  and  t h e  longer 
s t ropped logs being caught .  

O n e  f a c t o r  in t h e  por table  winch opera t ion  
involved t h e  use  of a t a i l  t r e e  a t  t h e  t o p  of  
t h e  line through which t h e  haulback r o p e  r a n  
( see  Figure  2). The positioning of t h i s  t a i l  
t r e e  is c r i t ic ia l .  Where none was  avai lab le  
in t h e  c e n t r e  of t h e  l ine,  a t r e e  on  t h e  s ide 
had  t o  b e  used. This resu l ted  in t h e  
haulback rope  becoming tangled  in slash 
during inhaul. This problem accoun ted  fo r  
near ly  46% of t h e  t o t a l  de lay  t ime .  

CONCLUSION 

In genera l ,  t h e  winch worked wel l  and  had no  
problem hauling t h e  s ix s t rops  and  mainrope  
uphill. Although t h e  manual  opera t ion  proved 
m o r e  product ive  on s h o r t  hauls  of 30 m ,  i t  
w a s  f e l t  t h e  winch would c o m e  in to  i t s  own 
where  t h e  outhaul  d i s t ance  w a s  5 0  m e t r e s  o r  
more.  

O n e  f a c t o r  t h a t  inf luenced r e su l t s  w a s  t h a t  
during t h e  t r i a l  t h e  m e n  pulling t h e  rope  in 
t h e  manual  opera t ion  never  did s o  fo r  m o r e  
t h a n  t w o  l ines a t  a t ime.  Therefore ,  t hey  
w e r e  n o t  exposed t o  th i s  ha rd  physical  t a sk  
f o r  long periods. I t  i s  expec ted  t h a t  manual  
productivi ty would r educe  d rama t i ca l ly  if 
t h e y  were  required t o  pull mainrope a l l  day.  

With a f e w  re f inemen t s  t o  t h e  opera t ion ,  i.e. 
qu icker  a t t a c h l d e t a c h  tirnes f o r  t h e  haulback 
rope ,  b e t t e r  se lec t ion  of t a i l  t r e e  position, 
t h e  haul  t i m e  would b e  substant ial ly reduced.  
The  winch h a s  shown po ten t i a l  where  longer 
haulback d i s t ances  a r e  required and where  
t r ack ing  is n o t  a n  option. 

Fu r the r  s tudies  a r e  planned t o  ana lyse  t h e  
por table  winch ove r  longer haul  d is tances  
(e.g. up  t o  8 0  m e t r e s )  and  i t s  ab i l i ty  t o  pull 
heavier  ropes  and  s t rops  in a c l ea r f e l l  
operat ion.  
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