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1- NEW ZEALAND 

CLAMBUNK SKIDDER APPLICATIONS 
A Report by Dallas C. Hemphill, Consultant Logging Engineer, Eugene, Oregon, USA. 

INTRODUCTION T h e  c l a m b u n k  s k i d d e r  w a s  
d e v e l o p e d  by  m o u n t i n g  a n  
i n v e r t e d  g r a p p l e  ( t h e  
"clarnbunk") o v e r  t h e  r e a r  
bogies  of a f o r w a r d e r  chassis .  
An hydrau l ic  l o a d e r  m o u n t e d  
behind t h e  o p e r a t o r ' s  c a b  i s  
used t o  a c c u m u l a t e  l a r g e  
pay loads  t h a t  a r e  m o v e d  t o  
t h e  l and ing  at  r e l a t i v e l y  l o w  
skidding speeds .  F i g u r e  1 
shows  t h e  b a s i c  conf igura t ion .  
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F i g u r e  1 - C l a n b u n k  s l i i d d e r  R o t o r u a ,  i s  g r a t e f u l l y  
a c k n o w l e d g e d .  

OPERATION 
T h e  c l a m b u n k  sk idder  is  d r i v e n  b a c k w a r d  f r o m  t h e  l and ing  t o  t h e  bush ( F i g u r e  2). T h e  c l a m b u n k  is  
o p e n e d  a n d  t r e e s  a r e  p l a c e d  in i t  w i t h  t h e  l o a d e r .  Obviously,  i t  i s  i m p o r t a n t  t h a t  t h e  o p e r a t o r  plan 
his  m o v e m e n t s  c a r e f u l l y  f o r  o p t i m u m  m a c h i n e  p l a c e m e n t  dur ing  loading.  Mos t  o p e r a t o r s  f e l l e r -  
bunch  t h e  t i m b e r  f o r  t h e  c l a m b u n k  sk idder ,  t h u s  maximis ing  t h e  s k i d d e r  load ing  r a t e ,  b u t  t h i s  is  
n o t  essen t ia l .  I t  i s  usual ly  n e c e s s a r y  t o  repos i t ion  t h e  s k i d d e r  a c o u p l e  of t i m e s  b e f o r e  t h e  pay load  
of 10 t o  17  t o n n e  is  a c c u m u l a t e d  in t h e  bunk. 

A t  t h e  landing,  unloading is  a c c o m p l i s h e d  by open ing  t h e  bunk a n d  m o v i n g  t h e  m a c h i n e  f o r w a r d ,  
dumping  t h e  d rag .  

C o m p a r e d  w i t h  c o n v e n t i o n a l  sk idd ing  m a c h i n e s ,  i t  m a y  b e  s e e n  t h a t  t h e  c l a m b u n k  s k i d d e r  : 

- h a s  no  winch  a n d  t h e r e f o r e  m u s t  a p p r o a c h  t o  w i t h i n  l o a d e r  r e a c h  of e v e r y  t r e e ,  a n d  h a s  
n o  a b i l i t y  t o  winch  logs  p a s t  w e t  o r  a d v e r s e  p i t c h e s .  

- skids  l a r g e  loads,  e v e n  in s m a l l  t i m b e r .  

- i s  b e s t  s u i t e d  t o  d r y ,  g e n t l e  t e r r a i n ,  w i t h  f a v o u r a b l e  g rades .  

- r e q u i r e s  a l a r g e  c l e a r  l and ing  s p a c e  f o r  m a x i m u m  produc t ion .  

- r e q u i r e s  m o r e  r o o m  t o  m a n o e u v r e .  

- i s  c o n f i g u r e d  t o  t r a v e l  s m o o t h l y  o v e r  s t u m p s .  



T h e  l a r g e  payload c a p a c i t y  of t h e  c l a m b u n k  sk idder  m a k e s  i t  a highly p r o d u c t i v e  m a c h i n e ,  
c a p a b l e  of skidding f a r  m o r e  v o l u m e  p e r  d a y  t h a n  c o n v e n t i o n a l  m a c h i n e s  in s m a l l  wood. On 
t h e  o t h e r  hand,  i n t e n s i v e  p lann ing  of a l l  s tump- to-mi l l  p h a s e s  i s  n e c e s s a r y  t o  g e t  m a x i m u m  
produc t ion .  

APPLICATIONS OBSERVED 
It  i s  i n s t r u c t i v e  t o  r e v i e w  t h e  e x p e r i e n c e s  of c l a m b u n k  
u s e r s  on t h r e e  d i s t i n c t  t e r r a i n  t y p e s  w h e r e  t h e y  w e r e  
o b s e r v e d  o p e r a t i n g  - o n  f l a t  g r o u n d  t h a t  inc luded  s o m e  
s w a m p s  in Sweden;  on g e n t l e  wel l -d ra ined  t e r r a i n  in 
Br i t i sh  C o l u m b i a ,  C a n a d a ;  a n d  o n  a  hil ly c l a y  s i t e  in 
Washington S t a t e ,  U.S.A. 

Sweden 
H a s s e l f o r s  Bruks AB in c e n t r a l  S w e d e n  o p e r a t e s  
c l a m b u n k  sk idders ,  w i t h  C o m p a n y  c r e w s ,  in c l e a r c u t  
logging w i t h  a  m e a n  t r e e  s i z e  of  a b o u t  0.4 m 3. 

P r o d u c t i o n  a v e r a g e s  40,000 m 3  p e r  sk idder  p e r  220-day 
y e a r ,  w i t h  m e a n  skidding d i s t a n c e s  of  350  m. D r a g  - - 

Figure 2 - C l a m b u n k  t r a v e l l i n g  empty s i z e  a v e r a g e s  1 2  m3.  

H a s s e l f o r s  f e l l s  i t s  t i m b e r  m a n u a l l y  w i t h  b u t t s  t o w a r d  t h e  landing.  A L o g m a  s l ide  b o o m  d e l i m b e r  
p r o c e s s e s  t r e e s  i n t o  b u n c h e s  of a b o u t  15,  e j e c t i n g  t o p s  a n d  l i m b s  o n  t o  t h e  skid t r a i l  f o r  
a d d i t i o n a l  f l o t a t i o n .  

T h e  c l a m b u n k  sk idder  w o r k s  w e l l  f o r  H a s s e l f o r s  in n o r m a l  c o n d i t i o n s  of snow o r  rocky ,  wel l -drainec 
f l a t  t e r r a i n .  D i f f i c u l t i e s  w e r e  o b s e r v e d ,  h o w e v e r ,  in s w a m p y  t e r r a i n  w i t h  a  s l igh t  a d v e r s e  g r a d e  
t h a t  would n o t  h a v e  posed  p r o b l e m s  f o r  a  t r a c t o r  o r  l ine  skidder .  O n c e  t h e  c l a m b u n k  b e c a m e  s t u c k  
t h e  only e s c a p e  p r o c e d u r e  w a s  t o  r e p e a t e d l y  unload,  m o v e  a h e a d  a f e w  m e t r e s ,  a n d  re- load.  I t  w a s  
c l e a r  t h a t  t h e  c l a m b u n k  s k i d d e r  w a s  n o t  s u i t e d  t o  s w a m p y  soi ls  w i t h  e v e n  s l igh t ly  a d v e r s e  g r a d e s .  

British Columbia, Canada. 
A Swedish  K o c k u m s  c l a m b u n k  w a s  o b s e r v e d  o p e r a t i n g  in c e n t r a l  Bri t ish  C o l u m b i a  o n  wel l -d ra ined  
g r a v e l l y  soils,  w i t h  f a v o u r a b l e  sk idd ing  g r a d e s  of 1 0  t o  2 0  p e r c e n t .  I t  w a s  o p e r a t e d  by a  c o n t r a c t o r  
f o r  Nor thwood  P u l p  a n d  P a p e r  C o .  in a c l e a r c u t  w i t h  a m e a n  t r e e  s i z e  of a b o u t  0.7 m 3 ,  t h a t  h a d  
b e e n  fe l l e r -bunched .  T h e s e  c o n d i t i o n s  w e r e  i d e a l  f o r  p r o d u c t i v e  skidding. 

A c y c l e  t i m e  of 8  p r o d u c t i v e  m i n u t e s  ( n o  d e l a y s )  w a s  observed ,  at  a n  8 0  m skidding d i s t a n c e ,  w i t h  
a n  a v e r a g e  d r a g  s i z e  of a b o u t  1 4  m 3 .  Allowing f o r  longer  a v e r a g e  skidding d i s t a n c e s  a n d  n o r m a l  
de lays ,  a  p roduc t ion  c a p a b i l i t y  of 400  m 3  p e r  d a y  cou ld  b e  i n f e r r e d  - c e r t a i n l y  b e t t e r  t h a n  
c o n v e n t i o n a l  e q u i p m e n t .  

H o w e v e r ,  t h e  c o n t r a c t o r  w a s  n o t  a b l e  t o  m a i n t a i n  t h i s  p roduc t ion  r a t e ,  b e c a u s e  of d o w n s t r e a m  
de lays .  T h e  r o a d  had  b e e n  r e n d e r e d  i m p a s s a b l e  t o  t r u c k s  o r  a  l o a d e r  by t h e  spr ing  b r e a k u p ,  s o  
t h a t  t h e  l and ing  plugged quickly.  A t  o t h e r  t i m e s ,  t h e r e  w e r e  d i f f i c u l t i e s  g e t t i n g  t i m e l y  loadouts ,  
o r  of disposing of t h e  l a r g e  v o l u m e s  t h a t  cou ld  b e  p r o d u c e d  by t h e  m a c h i n e .  

T h e  C a n a d i a n  o p e r a t i o n ,  t h e n ,  h a d  a n o t h e r  lesson.  T h e r e  m u s t  b e  a d e q u a t e ,  t i m e l y  up l i f t s  of t h e  
m a c h i n e ' s  p roduc t ion .  

Washington, U.S.A. 
An i n n o v a t i v e  logging C o m p a n y ,  H e r m a n n  Bros.  Logging & C o n s t r u c t i o n  Inc. of P o r t  Ange les ,  
Washington,  i s  e n t h u s i a s t i c  a b o u t  i t s  s u c c e s s  w i t h  t h e  f o u r  T i m b e r j a c k  520  c l a m b u n k  s k i d d e r s  
t h a t  i t  owns. 

H e r m a n n ' s '  o p e r a t i o n  w a s  o b s e r v e d  in c l a y  hill c o u n t r y ,  w i t h  b e n c h y  s lopes ,  a v e r a g i n g  a b o u t  40% 
b u t  hav ing  s h o r t  p i t c h e s  u p  t o  60%. Pract ica! ly  a l l  skidding w a s  d o n e  on f a v o u r a b l e  g r a d e s .  
N a t u r a l  mids lope  b e n c h e s  w e r e  e x t e n s i v e l y  u t i l i sed  f o r  sk idder  a c c e s s ;  s ides lopes  u p  t o  a b o u t  
20% a r e  a c c e p t a b l e  f o r  c l a m b u n k  sk idder  o p e r a t i o n .  While s o m e  s k i d d e r  c a p s i z e s  h a v e  o c c u r r e d ,  
t h e s e  h a v e  n e v e r  c a u s e d  d a m a g e  o t  in jury,  a s  t h e  l o a d e d  m a c h i n e  t i p s  o v e r  v e r y  s lowly.  A f e w  
t r a i l s  w e r e  c u t  w i t h  t h e  s k i d d e r  b l a d e  a c r o s s  s lopes  up t o  50%. A n o t h e r  t e c h n i q u e  m o r e  
c o m m o n l y  used on s l o p e s  i n a c c e s s i b l e  t o  t h e  c l a m  s k i d d e r  w a s  t h e  "shovel logging" t e c h n i q u e ,  
t h a t  is ,  r e p e a t e d  swing ing  w i t h  a h y d r a u l i c  l o a d e r ,  t o  m o v e  logs  f r o m  ground  a s  s t e e p  a s  6 0 %  
i n t o  a  posi t ion a c c e s s i b l e  t o  t h e  c l a m  sk idder  ( F i g u r e  3). 



T h e  soi l  in t h e  a r e a  w a s  a  m o d e r a t e l y  c o m p e t e n t  c l a y ,  w i t h o u t  q u i t e  a s  m u c h  b e a r i n g  s t r e n g t h  
a s  t h e  M o u t e r e  g r a v e l s  of Nelson p r o v i n c e  b u t  m u c h  m o r e  c o m p e t e n t  t h a n  t h e  h e a v y  c l a y  soi ls  
of t h e  Gisborne  a r e a  o r  t h e  F a r  Nor th .  

H e r m a n n  w a s  logging s e c o n d  g r o w t h  Douglas  f i r ,  w i t h  s o m e  smal l - s ized  s e c o n d a r y  p ieces ,  hav ing  
a n  a v e r a g e  t r e e  s i z e  of a b o u t  1.2 m 3 .  

F i g u r e  3 - H y d r a u l i c  l o a d e r  b u n c h i n g  f o r  the c l a m b u n k  

T h e  wood  w a s  m o s t l y  f e l l e r - b u n c h e d ,  w i t h  t r e e s  o v e r  6 0  c m  d i a m e t e r  be ing  c u t  by powersaw.  
H e r m a n n  f i n d s  t h a t  t h e  c l a m b u n k  l o a d e r  c a n  h a n d l e  t r e e s  u p  t o  100  c m  d i a m e t e r ,  b u t  i t  i s  
p e r f e r r e d  t o  c u t  a 1 2  m log  o f f  t h e  b u t t  o f  a l l  t r e e s  o v e r  6 0  c m  d i a m e t e r  pr ior  t o  skidding. 
Fe l le r -bunch ing  is c o n s i d e r e d  e s s e n t i a l  in t i m b e r  a v e r a g i n g  less  t h a n  45 c m  dbh;  a b o v e  t h a t  
d i a m e t e r ,  hand c u t t i n g  i s  a c c e p t a b l e .  

T h e  sk idder  a n d  f e l l e r - b u n c h e r  o p e r a t o r s  jointly plan t h e  s e t t i n g  l a y o u t ,  a i m i n g  t o  h a v e  t h e  
b u n c h e s  o r i e n t e d  a t  a  4 5 O  a n g l e  t o  t h e  t r a c k s ,  w i t h  t h e  b u t t s  t o w a r d  t h e  landing.  I t  i s  c r i t i c a l  
t o  h a v e  m i n i m a l  a d v e r s e  skidding,  a n d  p l e n t y  of l and ing  r o o m  ava i lab le .  

H e r m a n n ' s  l and ings  a r e  o r g a n i s e d  f o r  p rocess ing  e i t h e r  by p o w e r s a w  o r  by Hahn  h a r v e s t e r  
( F i g u r e  4). A f t e r  t h e  logs  f r o m  o n e  d r a g  a r e  c u t ,  t h e  l o a d e r  p l a c e s  t h e m  a s i d e  unsor ted .  T h e n ,  
whi le  t h e  l and ing  c r e w  is  c u t t i n g  t h e  n e x t  d r a g ,  logs  f r o m  t h e  f i r s t  d r a g  a r e  s o r t e d .  T h e  
l a n d i n s  o p e r a t i o n  is  f a r  s i m p l e r  a n d  s a f e r  t h a n  a  n o r m a l  2- o r  3 - t r a c t o r  landing,  a n d  c o n g e s t i o n  
is  less ,  p rov ided  t h a t  a l l  m a t e r i a l  i s  l o a d e d  o u t  ho t .  Where  m a t e r i a l  h a s  t o  b e  co ld  d e c k e d ,  t h e  
resu l t ing  c o n g e s t i o n  c a n  se r ious ly  a f f e c t  sk idder  p roduc t ion .  H e r m a n n  r e g a r d s  i t s  l o a d e r  
o p e r a t o r s  a s  m o r e  k e y  e m p l o y e e s  t h a n  t h e  s k i d d e r  o p e r a t o r s .  

F i q u r e  4 - L o a d e d  c l a m b u n k  a r  l a n d i n g  

T h e  c l a m b u n k  s k i d d e r  r e c e i v e s  e x c e l l e n t  o p e r a t o r  
a c c e p t a n c e ,  b e c a u s e  of t h e  e n c l o s e d ,  c o m f o r t a b l e  
c a b  a n d  s m o o t h  t r a v e l .  O p e r a t i n g  c o m p e t e n c e  i s  
a c h i e v e d  reasonab ly  quickly.  I t  i s  e s p e c i a l l y  
i m p o r t a n t  f o r  t h e  o p e r a t o r  t o  l e a r n  t o  plan his 
m a c h i n e  m o v e m e n t s  f o r  o p t i m a l  loading.  

H e r m a n n s  h a v e  f o u n d  m a i n t e n a n c e  a n d  r e p a i r  
c o s t s  t o  b e  low f o r  t h e  c lambunl<  sk idder ,  w i t h  
v a r i a b l e  o p e r a t i n g  c o s t s  running w e l l  be low t h o s e  
of a D7 skidding t r a c t o r .  T h e  only c o n s i s t e n t  
p r o b l e m s  h a v e  b e e n  w i t h  t h e  C r a n a b  9 0 2 5  l o a d e r ,  
which  T i m b e r j a c k  h a s  a b a n d o n e d  in f a v o u r  of 
t h e  C r a n a b  1 0 0  o n  s k i d d e r s  b e i n g  m a n u f a c t u r e d  
now.  

T h e  l e v e l  of soi l  d i s t u r b a n c e  o b s e r v e d  in t h e  a r e a  
of o p e r a t i o n s  w a s  low. T h e  ground  p r e s s u r e  
e x e r t e d  by t h e  l o a d e d  m a c h i n e  i s  a b o u t  48 kPA,  
a n d  f e w e r  p a s s e s  o v e r  e a c h  t r a c k  a r e  r e q u i r e d  
t h a n  w i t h  c o n v e n t i o n a l  e q u i p m e n t  b e c a u s e  
of t h e  l a r g e  d r a g  s izes .  



Hermann ' s  product ion fo r  a l l  f ou r  of i t s  c lambunks  s ince  t hey  w e r e  purchased  has ave raged  
335 tonne  per  machine  pe r  9.5 hour day.  This has been in t imber  s imilar  t o  t h a t  descr ibed  
above,  bu t  general ly on ea s i e r  topography - typ ica l ly  20% slopes. This product ion is achieved  
wi th  a c r e w  consist ing of a skidder  ope ra to r ,  a loader  ope ra to r ,  and e i t h e r  a Hahn ha rves t e r  
or  t w o  powersaw ope ra to r s  processing a t  t h e  landing. About  7% of t h e  product ion is  
cont r ibu ted  by t h e  loader  "shovel logging" a r e a s  ad j acen t  t o  t h e  road when t i m e  i s  avai lable.  
Product ion f r o m  t h e  c lambunk i tself  runs a round 310 tonne  per  9.5 hour day,  or  abou t  275 
t r ee s .  I t  should beno ted  t h a t  He rmann  is  a high producer .  Only t h e  bes t  ope ra to r s  could achieve 
th i s  product ion leve l  under  s imi la r  condit ions,  which a r e  considerably less  f avourab le  than  in 
many New Zealand p lan ta t ion  fo re s t s .  

He rmann ' s  regard  the i r  D7 g rapp le  C a t  a s  a c o m p e t i t i v e  mach ine  only where  d i s t ances  a r e  
less  t han  100 m and  m e a n  t r e e  d i a m e t e r  exceeds  7 5  cm.  

POTENTIAL FOR NEW ZEALAND 
Vast a r e a s  of t e r r a in  su i t ab l e  f o r  c l a m  skidder  opera t ion  ex i s t  in New Zealand,  rtotabl'y on t h e  
g e n t l e  sandy a r e a s  of t h e  F a r  Nor th  and  t h e  c e n t r a l  Nor th  Island. T h e  inc idence  of  a f e w  s t e e p  
gullies or  adve r se  skidding g rades  does  not  pose a par t icu lar  problem, a s  t hey  can  b e  skidded 
by convent iona l  methods.  

T h e  product ion r a t e s  ach i eved  by c lambunks  a r e  c lear ly  c o m p e t i t i v e  wi th  convent iona l  machines  
in smal l  wood. 

Skidding cos t s  a r e  likely t o  b e  c o m p e t i t i v e  wi th  convent iona l  sys tems.  The  Timber jack  520 is 
quoted  a t  ~ ~ $ 5 5 0 , 0 0 0 ,  c o m p a r e d  t o  ~ ~ $ 2 7 6 , 0 0 0  fo r  a bush-rigged Komat su  D65E t r a c t o r  and  
arch .  Depending on t h e  t i m b e r ,  t h e  c lambunk is l ikely t o  ou tp roduce  t h e  t r a c t o r  by a t  l e a s t  
50%, s o  t h a t  t h e  per  m 3  leve l  of c a p i t a l  input  would b e  only s l ight ly higher for  t h e  clambunk.  
However ,  t h e  c lambunk has  a labour  r equ i r emen t  of t h e  order  of 30 t o  40 p e r c e n t  of t h a t  of 
t h e  skidding t r a c t o r ,  and  lower  r epa i r  and  ma in t enance  costs .  The re fo re ,  t h e  economics  a r e  
likely t o  b e  favourable  f o r  many New Zealand  applicat ions.  

It  mus t  be  r emembered ,  however ,  t h a t  max imum product ion r a t e s  a r e  achieved  in fel ler-bunched 
wood. Product iv i ty  is  l ikely t o  b e  less  in hand-cut  t imber .  Al te rna t ive ly ,  fel ler-bunching is 
l ikely t o  c o s t  m o r e  t han  hand falling. Skidding c o s t s  canno t  be  considered in isolat ion,  bu t  
c o m p l e t e  s tump-to-mil l  e conomics  m u s t  b e  examined  t o  d e t e r m i n e  t h e  t r u e  compe t i t i venes s  
of t h e  c lambunk skidder ,  and  t h e  condi t ions  (p i ece  s ize ,  skidding d is tance ,  e tc . )  under  which 
i t  would be  p re fe r r ed  t o  convent iona l  methods.  

A p r ime  cons idera t ion  is whe the r  t h e  user  c a n  b e  assured  of a c o n s t a n t  loadout  of t h e  high 
leve l  of product ion.  O the rwi se  t h e  c lambunk skidder  may  f a i l  t o  m e e t  expec t a t i ons  due  t o  
landing delays. Most sma l l  companies ,  of course ,  would no t  l ike t o  h a v e  a l a rge  proport ion 
of t he i r  raw m a t e r i a l  supply sourced  f r o m  o n e  machine.  The  c lambunk skidder  t h e r e f o r e  
belongs in l a rge  s c a l e  opera t ions .  

T h e  c lambunk skidder  has  de f in i t e  s a f e t y  advantages ,  and  produces  less  soil  d i s tu rbance  than  
convent iona l  sys tems.  

CONCLUSIONS 
F c r  l a rge  s ca l e  logging ope ra t ions  on f avourab le  t e r r a in ,  t h e  c lambunk skidder  c a n  have  major  
product iv i ty  and  c o s t  a d v a n t a g e s  over  convent iona l  skidders. Much of t h e  fo re s t ed  land in 
New Zealand is  well  sui ted.  I t  is  r ecommended  t h a t  t h e  l a rge r  compan ie s  ope ra t ing  in sma l l  
t o  medium t i m b e r  on e a s y  t e r r a i n  m o r e  closely i nves t iga t e  t h e  c lambunk skidder ,  considering 
t h e  a s soc i a t ed  fel l ing and  processing func t ions ,  a s  a n  a l t e r n a t i v e  t o  convent iona l  slcidders. 

This Technical Release i s  the  work o f  the  author and i s  not  the  r e s u l t  o f  LIRA 
project  work. LIRA publishes i t  i n  the  i n t e r e s t s  o f  wider dissemination o f  
knowledge i n  the  indus t ry .  LIRA takes no r e s p o n s i b i l i t y  fo r  the  accuracy o f  
f i gures  nor does i t  necessar i l y  support or disagree with the  opinions and 
conclusions shown. 
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