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ABSTRACT 

T h i s  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  f r o m  a  G r a p p l e  s i z e  l i f i i t e d  t he  a v e r a g e  d r a g  
t r i a l  w i t h  a  g r a p p l e  s k i d d e r  a n d  a  c a b l e  v o l u m e  o f  t h e  g r a p p l e  s k i d d e r  t o  4 . 4  m 3 ,  
s k i d d e r  e x t r a c t i n g  c l e a r f e l l e d  r a d i a t a  c o m p a r e d  w i t h  8 . 2  m  f o r  t h e  c a b l e  
p i n e  on f l a t  t e r r a i n .  s k i d d e r .  A t  t h i s  d i s t a n c e  ( 1 5 0  m ) ,  c y c l e  

t i m e  f o r  t he  g r a p p l e  s k i d d e r  w a s  o n l y  6 2 %  
The per formance  each 528  o f  t h a t  for  t h e  cab l e  s k i d d e r ,  a result 
s k i d d e r  w a s  m o n i t o r e d  f o r  t w o  d a y s  i n  o f  reduced l o a d  and  unload t imes.  
a d j o i n i n g  b l o c k s .  H a u l  d i s t a n c e s  r a n g e d  
f r o m  2 5  m  t o  3 5 0  m .  When  g r a p p l e  s i z e  1  i m i t s  s k i d d e r  p a y 1  o a d ,  

p i e c e  s i z e  i s  t h e  m a j o r  f a c t o r  i n  
In  a piece s i z e  O f  2 ' 1  O v e r  a d e t e r m i n i n g  i t s  p r o d u c t i v i t y .  G r a p p l e  
d i s t a n c e  o f  1 5 0  m ,  g r a p p l e  s k i d d e r  s k i d d e r s  o f  t h i s  t y p e  c a n  o u t - p e r f o r m  
p r o d u c t i v i t y  a v e r a g e d  5 7  m c a b l e  s k i d d e r s  o v e r  a  w i d e  r a n g e  o f  
p r o d u c t i v e  m a c h i n e  h o u r ,  c o m p a r e d  w i t h  d i s t a n c e s  once p i e c e  s i z e  e x c e e d s  3 m 3 .  
6 6  m  3 /pmh  f o r  t h e  c a b l e  s k i d d e r .  



INTRODUCTION ACKNOWLEDGEMENT 

Grapple  sk idders  were  f i r s t  in t roduced  t o  
New Zealand a b o u t  t w e n t y  y e a r s  a g o  (Hurs t ,  
1986). They h a v e  mainly worked throughout  
t h e  c e n t r a l  North Island in a r a n g e  of 
species ,  p i ece  s i ze  and  te r ra in .  Early 
expe r i ence  showed t h e y  w e r e  highly 
product ive  machines  in t h e  r igh t  s i tua t ion ,  
b u t  t h a t  t h e y  had  a number  of  l imi ta t ions  
(LIRA, 1982). 

Early grapples  o f t e n  su f f e r ed  f r o m  
componen t  fa i lures ,  d u e  t o  poor qua l i ty  
hydraul ic  f i t t ings .  This t y p e  of problem h a s  
largely been  ove rcome .  With dai ly greas ing  
a n d  visual examinat ion  fo r  cra'cks and  
g e n e r a l  d a m a g e ,  downt ime  c a n  b e  r educed  t o  
t h e  r ep l acemen t  of a n  occasional  burs t  
hydraul ic  hose. 

In t h e  logging industry today ,  a n  ongoing 
problem wi th  s o m e  ope ra t ions  is  t h a t  grapple  
skidders  con t inue  t o  b e  mi sma tched  t o  p i ece  
s i z e  and  t e r r a in .  This is  o f t e n  d u e  t o  
improper  machine  se lec t ion  a n d  poor 
planning. I t  m u s t  b e  rea l i sed  t h a t  t h e s e  a r e  
spec ia l i s t  e x t r a c t i o n  machines,  c apab le  of 
high product ion  given m o d e r a t e  t e r r a i n ,  f i rm  
ground condit ions,  and  p i e c e  s i z e  m a t c h e d  t o  
t h e  mach ine  s ize .  

Grapple  skidders  m a k e  u p  only 4% t o  5% of 
a l l  sk idders  in New Zealand.  P a p e r s  f r o m  
LIRA'S 1986 "Ground-Based Logging" s emina r  
discussed t h e  product ivi ty of g rapp le  skidders  
and  the i r  advan tages  a n d  d isadvantages  in 
gene ra l  t e r m s  (Higgins, 1986; Rasmussen ,  
1986). Seminar  discussions ind ica ted  t h a t  
l i t t l e  had  been  documen ted  o n  grapple  
skidders  and  t h a t  fu r the r  r e sea rch  w a s  
required.  In l a t e  1986, a n  industry mee t ing  
dec ided  t h a t  a l though t h e  Johnson rope  
grapple1  was  avai lable overseas ,  t h e  New 
Zealand industry should f i r s t  s tudy  t h e  
hydraul ic  grapples  opera t ing  in t h i s  count ry .  

The  ob jec t ive  of  t h i s  s tudy  w a s  t o  c o m p a r e  
t h e  pe r fo rmance  of a  grapple  a n d  a cab le  
sk idder  working in t h e  s a m e  condit ions.  

The  Johnson grapple  i s  a t t a c h e d  t o  t h e  
sk idder  mainrope  and  n o t  f ixed t o  t h e  
machine.  I t  t h e r e f o r e  combines  t h e  
a d v a n t a g e s  of mechanica l  grappling of t h e  
logs, wi thout  t h e  d isadvantage  of t h e  
sk idder  being f ixed t o  t h e  d r a g  in a d v e r s e  
pulling s i tuat ions.  

L I R A  t h a n k s  NZFP F o r e s t s  L i m i t e d  a n d  
c o n t r a c t o r s ,  L a n c e  D u n c a n  a n d  B l u e  
P a r k e s ,  f o r  t he i r  c o - o p e r a t i o n  d u r i n g  
t h i s  t r i a l .  

STUDY SITE 
The  s tudy  was  conduc ted  on  f l a t  t e r r a in  in 
NZFP  Fores t s  Limi ted  Tahorakur i  F o r e s t  
during l a t e  April  a n d  e a r l y  May, 1987. 

T h e  s t and  w a s  40  yea r  old r a d i a t a  p ine  t h a t  
had  been w a s t e  thinned in 1963  and  1966 and  
product ion thinned f o r  venee r  logs in 1982. 
This resu l ted  in uneven spac ing  b e t w e e n  c r o p  
t r e e s  and  a wide var ia t ion  in t r e e  s ize.  The  
s t a n d  de t a i l s  w e r e  : 

Stocking - 2 11 s t e m s / h a  
Mean t r e e  dbh - 52.5 c m  
Mean merchan tab l e  

t r e e  s i z e  - 3.0 m "  

The  condit ions of f l a t  t e r r a in  a n d  re la t ive ly  
l a rge  p i ece  s i ze  w e r e  idea l  fo r  high 
product ion sk idder  ex t r ac t ion .  

LOGGING EQUIPMENT AND PROCEDURE 
Both machines  w e r e  Ca te rp i l l a r  5 2 8  skidders. 
O n e  was  f i t t e d  wi th  a n  Esco  47 (100") 
grapple  a n d  t h e  o t h e r  w i th  22  mrn mainrope  
and  six s trops.  Each  sk idder  ope ra t ion  w a s  
s tudied  separa te ly .  

Each  c o n t r a c t o r  fe l led  a o n e  h e c t a r e  s t r i p  
measur ing  approximate ly  2 8  x 350 m e t r e s  
a n d  hauled t h e  wood t o  a n  a d j a c e n t  skid 
measur ing  7 5  x 5 6  m (0.42 ha) .  

T h e  grapple  skidder  ope ra to r  normally 
s t a r t e d  accumula t ing  his  load by picking up  
t h e  t r e e  f u r t h e s t  f rom t h e  skid a n d  t h e n  
driving fo rward  t o  t h e  n e x t  p iece .  

The  c a b l e  sk idder  o p e r a t o r  o f t e n  b laded  t h e  
logs in t h e  bush prior  t o  hook up. O n  
a v e r a g e ,  t h e  b reake rou t  pulled t h e  mainrope  
abou t  f i ve  m e t r e s  pe r  occasion and  t h e  
skidder  o p e r a t o r  assis ted wi th  hook up. 

STUDY METHOD 
A t o t a l  of 1 2 5  cyc l e s  w e r e  r eco rded  f o r  t h e  
grapple  sk idder  a n d  8 6  c y c l e s  f o r  t h e  c a b l e  
skidder .  

Continuous t i m e  s tudy  w a s  ca r r i ed  o u t  o v e r  a 
period of approximate ly  10  product ive  
machine  hours  f o r  e a c h  opera t ion .  Due t o  
t h e  s h o r t  t e r m  n a t u r e  of t h e  s tudy ,  personal  
de lays  w e r e  n o t  included in t h e  resul ts .  
The re  was  n o  mechanica l  downt ime  during 
t h e  s tudy.  The re fo re  a l l  product ion f igures  
r e l a t e  t o  utilised t i m e  (product ive mach ine  
hours).  



D a t a  was  co l l ec t ed  o n  a por tab le  Husky 
Hun te r  D a t a  Logger.  Dis tances  w e r e  marked  
a long  e a c h  s t r i p  t o  enab le  individual haul  
d i s t ances  t o  b e  measured .  Drag  volumes  
w e r e  measured  a t  t h e  skid,  a n d  t h e  number  
of  p i eces  p e r  d r a g  a n d  t h e i r  vo lume w a s  
reconci led  wi th  e a c h  machine  cycle.  

T h e  s i z e  of t h e  grapple  on t h e  skidder  
l imi ted  i t s  load s i z e  t o  t w o  l a r g e  p i eces  p e r  
drag.  F o r  m o s t  of t h e  t i m e ,  t h e  sk idder  w a s  
ope ra t ing  at  wel l  below i t s  op t imum payload. 
Payloads  u p  t o  8 rn did n o t  adverse ly  a f f e c t  
i t s  t r a v e l  loaded t i m e s  on  t h e  f l a t  t e r r a in .  

DATA ANALYSIS 
THE TRIAL 

O n  t h e  f i r s t  day  of t h e  grapple  t r i a l ,  t h e  
skidder  worked in heavy ra in  f o r  4.8 hours. 
Although t h e r e  w a s  n o  ra in  o n  t h e  second 
day ,  ground condi t ions  h a d  b e c o m e  sl ippery 
a n d  slightly r educed  t r a v e l  speeds.  Analysis 
of t h e  d a t a  ind ica ted  t h e s e  d i f f e r ences  w e r e  
n o t  s ign i f icant  however.  

Both d a y s  of  t h e  c a b l e  skidder  t r i a l  w e r e  
f i n e  a n d  ground condit ions w e r e  f i rm.  T h e  
mot iva t ion  of  t h e  b reake rou t  a n d  t h e  ab i l i ty  
of t h e  sk idder  ope ra to r  favourably inf luenced  
skidder  product ivi ty.  The  sk idder  w a s  
regular ly loaded  c lose  t o  i t s  op t imum 
payload. When th i s  w a s  exceeded ,  t h e  
skidder  l o s t  t r a c t i o n  a n d  i t  w a s  necessary  t o  
s top  a n d  winch. This usually occu r r ed  o n c e  
t h e  load  s i z e  exceeded  9 m 3  t o  1 0  m 3.  

Analysis of  t h e  d a t a  w a s  compl i ca t ed  by t h e  
need  t o  s tandard ise  t h r e e  f ac to r s .  T h e  f i r s t  
w a s  t h e  d i f f e r ence  in a v e r a g e  p i ece  s i z e  
b e t w e e n  t h e  t w o  blocks (2.5 m f o r  grapple ,  
2.1 m 3  f o r  cab l e ) ,  pa r t l y  a func t ion  of t h e  
h igher  proport ion of s h o r t s  e x t r a c t e d  by t h e  
c a b l e  skidder .  To  provide a n  equ i t ab l e  
compar ison  of skidder  product iv i ty ,  a n  
a v e r a g e  p i ece  s i z e  of 2.1 m w a s  used. This  
had  t h e  e f f e c t  of reducing  t h e  g rapp le  
sk idder  payload t o  a n  a v e r a g e  of 4.4 m 3 .  

The  second  f a c t o r  w a s  f l ee t i ng  t i m e  on  t h e  
landing. The  grapple  skidder  s p e n t  minimal  
t i m e  f l ee t i ng  logs  as t h e r e  w a s  a loader  o n  
t h e  landing. An a v e r a g e  f l e e t  t i m e  p e r  c y c l e  
w a s  used f o r  bo th  skidders. 

Figure 2 - The Esco grapple holding two logs 
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F i g u r e  3 - V a r i a t i o n  i n  s k i d d e r  p r o d u c t i v i t y  w i t h  d i s t a n c e  

COMPARISON O F  SKIDDER PRODUCTIVITY 
Variation with distance and piece size 
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F i g u r e  4 - V a r i a t i o n  i n  s k i d d e r  p r o d u c t i v i t y  w i t h  d i s t a n c e  a n d  p i e c e  s i z e  



COSTING N o t e  : T h e  high product ivi ty of both 
sk idders  in t h a t  t r i a l  i s  a r e su l t  of ve ry  

Cos t ing  of  t h e  t w o  skidders  i s  con f ined  t o  a f avourab le  t e r r a in  and  re la t ive ly  uniform 
compar ison  b e t w e e n  t h e  c o s t  o f  a n  Esco  47 p iece  s ize.  Product iv i ty  is  expressed  a s  m3 
grapple,  a n d  t h a t  of a b reake rou t  ( s ince  t h e  p e r  product ive  mach ine  hour  (PMH). Skidders  
winch is  r e t a ined  on  t h e  g rapp le  skidder).  typ ica l ly  a c h i e v e  only 6 t o  7 PMH in a n  
This compar ison ,  using LIRA'S cos t ing  f o r m a t  8-hour d a y  d u e  t o  mechan ica l  downt ime  and  
(Wells, 198 1)  is given in Table  2. product ion delays.  

T h e  g rapp le  w a s  cos t ed  ove r  f i v e  years ,  wi th  
a r e sa l e  va lue  of $30,000. The  labour  c o s t  
w a s  based on  Logger I r a t e  a n d  included 
A C C  a n d  cu r r en t ly  paid al lowances.  

Grapple  components  a r e  genera l ly  re l iab le  
nowadays,  a n d  t h e i r  avai labi l i ty  i s  equiva len t  
t o  o t h e r  s t anda rd  logging mach ine  
components .  A well  main ta ined  g rapp le  
should h a v e  a l i f e  o f  a t  l e a s t  t e n  years .  

As shown in Table  2,  t h e  da i ly  c o s t  of t h e  
grapple  i s  considerably l e s s  t h a n  t h e  c o s t  of 
a breakerout .  

TABLE 2 : COSTING COMPARISON 
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P u r c h a s e  P r i c e  - $ 4 1 , 0 0 0  
I n t e r e s t  - 2 5 %  
I n s u r a n c e  - 2 . 5 %  o f  c a p i t a l  
R e p a i r s  a n d  M a i n t e n a n c e  - 

4 0 %  o f  d e p r e c i a t i o n  

T h e  c o s t s  s t a t e d  i n  t h i s  R e p o r t  h a v e  
been d e r i v e d  u s i n g  t h e  p r o c e d u r e  s h o w n  
i n  the  L I R A  C o s t i n g  Handbook  f o r  L o g g i n g  
C o n t r a c t o r s .  T h e y  a r e  o n 1  y  a n  

= $56  p e r  d a y  = $ 1 3 0  p e r  d a y  
i n d i c a t i v e  e s t i m a t e  a n d  d o  n o t  
n e c e s s a r i l y  r e p r e s e n t  the  a c t u a l  cos t s  
f o r  t h i s  o p e r a t i o n .  

CONCLUSIONS 

Grapple  sk idders  a r e  capab le  of ve ry  high 
leve ls  of  product ion  when o p e r a t e d  o n  e a s y  
t e r r a in  in su i t ab l e  p i e c e  s ize.  Fo r  a g rapp le  
of t h e  s i z e  used in t h i s  t r ia l ,  a p i ece  s i z e  of 
2.5 - 3 m o r  l a rge r  would al low a grapple  
sk idder  t o  out-produce a c a b l e  skidder .  In 
smal le r  p i e c e  s i ze ,  a l a rge r  grapple  would b e  
needed  t o  al low a l a rge r  d r a g  s i z e  t o  b e  
ca r r i ed .  

T h e r e  a r e  a l so  subs tan t ia l  c o s t  savings I FOrfu"herinformation~contact: I 
through t h e  r ep l acemen t  of  t h e  breakerou?. 
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