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LOG PROCESSOR AND STACKER 
Bob Hunt, Contractor, Hanmer Springs 

Fig. 1 - 640 HD International fitted with 
delimber boom and grapple shear. 

INTRODUCTION 

S. & R. H u n t  L t d .  has had cont rac ts  w i t h  "Canterbury T imber  Products Ltd." logging 
pulpwood and saw logs, w i t h  skidders fo r  a number o f  years i n  Canterbury. 

5. & R. H u n t  L t d .  were o f fe red a con t rac t  by  CTP t o  l og  a la rge quant i ty  o f  P. ponderosa 
v. scopulorum f o r  pulpwood on very steep country,  most ly  exceeding 30°, i n  Hanmer  State 
Forest. "Scop" i s  a very poor l i m b y  tree, w i t h  volumes o f  approximately 200 m 3  per  hectare. 
The wood had t o  be ex t rac ted  w i t h  a hauler and the  system was res t r i c ted  t o  smal l  roadside 
landings. To overcome this, it was decided t h a t  we had t o  develop a machine t h a t  would 
remove the  t rees f r o m  i n  f ron t  o f  t h e  hauler, de l imb them, c u t  t h e m  t o  short lengths and 
then stack t h e m  on the  road  f o r  loadout  by  self- loading trucks. 

Hav ing b u i l t  and had experience w i t h  a l og  shear grapple and a hydraul ical ly  cont ro l led  
wrap-around kni fe-del imber i n  the  past, it was then decided t o  use these components fo r  
th is  machine. A del imber head was mounted on t o  the  end o f  an eight  m e t r e  beam which 
was a t tached t o  t h e  f ron t  of t h e  t r a c k  f rame of a 1702 At las  Hydrau l ic  Excavator  ( la ter  
replaced by  a 640 HD Internat ional) .  The dipper a r m  was f i t t e d  w i t h  a heel ing a t tachment  
wi th ' the log  shear grapple on t h e  f r o n t  end and a log  grapple on the  back end (Fig. 2). 



APPLICATION 
The trees, which l i e  on steeply sloped land 
i n  f r o n t  o f  t h e  hauler, a re  p icked up by  t h e  
b u t t  w i t h  t h e  shear grapple about one m e t r e  
f r o m  t h e  bu t t ,  then swung around, and placed 
i n  t h e  del imber ( Figs. 3 and 4). The t r e e  
is  pul led through t h e  del imber by  the  c rowd  
ac t i on  o f  t he  boom. It i s  then re-grabbed 
fur ther  along the  del imbed s tem by t h e  
shear and back grapple, sheared off, and 
stacked i n  a stockpi le i n  f r o n t  o f  the  
excavator  on t h e  road (Fig. 5). The same 
procedure i s  repeated u n t i l  t he  whole t r e e  
i s  t r i m m e d  and stacked. 

Per iodical ly ,  t he  heads are  c u t  o f f  w i t h  a 
chainsaw and pushed out  o f  t he  way by  a 
skidder. In i t ia l l y ,  t h e  t r e e  was headed i n  
the  bush. This was d i f f i c u l t  on the  very 
steep slopes. Tops were i n  t h e  way o f  t he  
breaker out, and o f t e n  came up on drags. 
So it was found t o  be be t te r  t o  leave t h e m  
on and 'hau l  whole t rees t o  the  landing. 

De l imber  product ion r a t e  has been about 50 m 3  a day when t h e  processor has been working 
alongside the  hauler. The hauler i s  dein i te ly  l i m i t i n g  product ion a t  present, as when pu l l ing  
t o  the  del imber w i t h  a skidder, we have been able t o  process about 100 m 3  a day. 

Because o f  t h e  wide var ia t ion  i n  t r e e  size, a t  t imes  there  are  t rees  t o o  b ig  t o  handle. I n  
th is  case t h e  b u t t  l og  i s  c u t  of f .  As most  o f  t h e  l imbs on t h e  b u t t  a re  dry and b r i t t l e ,  t hey  
can be knocked o f f  by  t h e  grapple shear. The log  i s  then stacked. Oversize logs have t o  be 
kep t  separate as they  cannot go d i rec t l y  t o  the  m i l l  chipper, b u t  th is  i s  n o t  a problem. 



A f t e r  about three months, it was decided tha t  a bigger and more rel iable excavator was 
needed. A new 640 H D  Internat ional  was purchased and the delirnber and shear grapple 
f i t t e d  t o  th is unit.  Thus, current  specif ications are :- 

Excavator 640 H D  Internat ional  

Weight - 22 tonnes, wi thout at tachments 
Moto r  - D T  385, producing 98 K w  

Hydraul ic systems 

Main pump, t w o  variable displacement piston pumps 
Maximum lift out 4 metres a t  ground leve l  : 7,295 K g f  
Max imum pressure : 27,000 kPa (3,860 psi) 
F low per pump : 80-180 L /m in  (24-48 gpm) 
Con t ro l  valves are servo hydraulical ly controlled. 

L o g  shear 

Operated w i t h  t w o  150 m m  rams, w i t h  450 m m  stroke. 
The shear jaws are made out o f  four pieces o f  50 m m  
m i l d  steel  plate, welded together w i t h  16 mrn wear-alloy 
cut ters  on the  shear. The body is 16 m m  m i l d  steel  
plate. 

Back grapple 

Operated w i t h  t w o  62 m m  x 300 m m  stroke rams. 

Del imber 

Operated w i t h  t w o  62 m m  x 300 m m  stroke rams. 
Body - 9 mrn m i l d  steel  p la te  and 16 m m  wear-alloy 
knives. 

The 640 H D  excavator cost $99,000 (new 1983). No  cost could be put  on the shear and 
delimber parts, as they were not  bu i l t  recently. I f  they were bu i l t  up on today's costs, 
they would probably cost between $25,000 - $30,000. 



COMMENTS 
The 640 HD was chosen because o f  weight  (which gave increased stabi l i ty) ,  cost and 
the  layout  o f  t he  controls. A two-way d i rec t iona l  f l o w  valve was insta l led t o  d i ve r t  
o i l  f l ow  f r o m  t h e  t r a c k  dr ive  motors  t o  t h e  shear and del imber cylinders. The f o o t  
contro ls f o r  t he  t rack  d r i ve  motors  were converted t o  operate t h e  shear and del imber. 

The only drawback w i t h  the  640 HD was t h a t  it d id  no t  have a compressor. One had 
t o  be f i t t e d  as t h e  con t ro l  on t h e  back grapple i s  a i r  over hydraulic. 

The processor's operat ional  advantages are  : 

- cost ly  skid si tes are  n o t  necessary. The system can work  o f f  
the  road. 

- no l imbs are  m i x e d  i n  w i t h  the  logs. 

- a f a i r  p ropor t ion  o f  t h e  bark i s  removed, reducing cartage 
costs. 

- it has po ten t i a l  f o r  h igh  product iv i ty .  

This system, b u i l t  on a smal ler  excavator, could have a p lace i n  th inning o f  new crop 
radiata. Working i n  conjunct ion w i t h  a sma l l  hauler o f f  road sides : 

- it el iminates manual  delimbing, which would be dangerous 
and d i f f i c u l t  on  t h e  steep slopes or i n te r fe re  w i t h  other 
operations on t h e  landing. 

- one single un i t  removes logs f r o m  i n  f r o n t  o f  t he  hauler, 
delimbs, crosscuts and stacks. 

A f t e r  operating th is  system f o r  about six months and t h e  new excavator  f o r  t w o  
months, we are very pleased w i t h  t h e  machine and the system. 

The es t imated cost o f  ex t rac t i on  and processing i s  approximately $23 per m 3  w i t h  
the  present system. We hope t o  br ing  i n  a new improved hauler w i t h  a grav i ty  r e t u r n  
carr iage which should increase p roduc t i v i t y  and reduce costs. 

L I R A  NOTE : T h i s  i s  the f i r s t  a p p l i c a t i o n  o f  a  r o a d s i d e  
p r o c e s s i n g  u n i t  o n  s t e e p  t e r r a i n  i n  c o n j u n c t i o n  w i t h  a  
h a u l e r  i n  New Z e a l a n d .  L I R A  i s  c u r r e n t l y  c a r r y i n g  o u t  
s t u d i e s  o n  t h i s  u n i t  w h i c h  s h o w  i t  h a s  the p o t e n t i a l  t o  
o p e r a t e  a t  h i g h e r  p r o d u c t i v i t y  l e v e l s  t h a n  p r e s e n t 1  y  
p o s s i b l e .  T h e  s t u d y  i s  a i m e d  a t  a s s e s s i n g  the p o t e n t i a l  
o f  s u c h  s y s t e m s  i n  New Z e a l a n d .  

This Technical Release is the work of the author and is not the result 
of LIRA project work. LIRA publishes it in the interests of wider 
dissemination of knowledge in the industry. LIRA takes no 
responsibility for the accuracy of figures nor does it necessarily 
support or disagree with the opinions and conclusions shown. 
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For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
1 

P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


