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CONVERTING HYDRAULIC EXCAVATORS TO 
(GRAPPLE, HEEL RACK, CAB AND HYDRAULIC MODIFICATIONS). 

J.W. Simpson 

INTRODUCTION 
The use of modified 
hydraulic excava to r s  
a s  log loaders  i s  not  
new in New Zealand 
operations. The re  a r e  
some  twen ty  excavator -  
based log loaders  in 
use, mos t  in t h e  18 t o  
20 tonne range  (Ref.  1). 

Many of t hese  machines 
have  had minimal 
modif icat ions which 
typically have  been 
replacing t h e  bucket  
wi th  a ro ta t ing  grapple,  
hydraulic modif icat ions 
t o  su i t  t h e  grapple  and 
adding a c a b  guard. 

The  grapple is t h e  key 
t o  t h e  success,  or  
fa i lure  of an  excavator -  
based log loader. Many 
of t h e  grapples in use 
in New Zealand have  
had design and 
reliability problems. 
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F i g u r e  1 - M i t s u b i s h i  MS180-8 l o g  l o a d e r  

This Repor t  out l ines t h e  modif icat ions made  t o  a n  18  tonne  Mitsubishi MS180-8 excava to r  
for  Skyline Logging Limited.  This machine  is t h e  f i r s t  excava to r  in New"Zea1and t o  be  
extensively modified fo r  use a s  a log loader,  and is being used in Pa tunamu Fores t  t o  
so r t  and load 50,000 m 3  per year .  

Ref. 1 Langsford, J.F. "Hydraulic Excavators  a s  Log Loaders  (A Review of t h e  
New Zealand Situation)", LIRA Pro jec t  Repor t  No. 25, 1985. 



GRAPPLE AND HEEL RACK 
The  P i e r c e  RHLG grapple  and hee l  r ack  i s  a purpose-built ,  ma tched  unit,  designed t o  
be  used wi th  a logging boom, or a s  an  a t t a c h m e n t  t o  a n  excava to r  boom. For  t h i s  
conversion, t h e  grapple  and  hee l  r ack  have  been mounted  t o  t h e  s t anda rd  excava to r  
boom of a Mitsubishi MS180-8. 

F i g u r e  2 - P i e r c e  RHLG 5 0  g r a p p l e  a n d  heel rack 

Grapple 

The  grapple  motor  has 360" continuous ro t a t i on  
capabil i ty ,  and  a 4 t o  1 reducer  which enables  
t h e  grapple  t o  r o t a t e  l a rge  logs using t h e  
grapple  power. A single, internal ly-mounted 
cyl inder  cont ro ls  t h e  opening and  closing of 
t h e  grapple. The  cyl inder  i s  p ro t ec t ed  f rom 
acc iden ta l  d a m a g e  a s  a r e  t h e  hydraul ic  
f i t t i ngs  t o  both t h e  cyl inder  and  ro t a to r .  

T h e  grapple  has a minimum opening of 38 c m  
and will open to ,  and  handle, logs up t o  127 c m  
in d i ame te r .  

F i g u r e  3 - P i e r c e  RHLG 5 0  g r a p p l e  



Heel Rack 
T h e  "live" h e e l  r a c k  i s  m o u n t e d  t o  t h e  boom s t i c k  th rough  t h e  b u c k e t  l inkage,  a n d  i s  
o p e r a t e d  by t h e  b u c k e t  cy l inder .  T h e  g r a p p l e  i s  hung f r o m  t h e  t o p  of t h e  r a c k  a n d  t h e  
t w o  h e e l s  a l low v a r i a t i o n s  in log l e n g t h  t o  b e  s a f e l y  handled.  

HYDRAULIC MODIFICATIONS REQUIRED 
T h e  hydrau l ic  modi f ica t ions  r e q u i r e d  wil l  d e p e n d  o n  w h e t h e r  a g r a p p l e  only, o r  a l ive  
h e e l  a n d  g r a p p l e  a r e  t o  b e  f i t t e d ,  a n d  how m a n y  s p a r e  va lves  t h e  b a s e  m a c h i n e  is  f i t t e d  
with .  Where  a l ive  h e e l  is  used,  i t  c a n  b e  o p e r a t e d  by t h e  c y l i n d e r  normal ly  used f o r  
open ing  a n d  closing t h e  bucke t .  An a d d i t i o n a l  hydrau l ic  c i r c u i t  wi l l  b e  requ i red  t o  run  
b o t h  t h e  r o t a t o r  a n d  t h e  open ing /c los ing  of  t h e  g rapp le .  T h e  r o t a t o r  r e q u i r e s  a n  oi l  
f l o w  of 4 t o  5 gal lons  p e r  m i n u t e ,  whi le  f u l l  f l o w  i s  r e q u i r e d  t o  o p e n  a n d  c l o s e  t h e  
g rapp le .  

F o r  t h e  Mitsubishi,  t h e  b u c k e t  c y l i n d e r  w a s  used  f o r  t h e  h e e l  r a c k ,  a n d  a power  s t e e r i n g  
p u m p  w a s  f i t t e d  t o  t h e  e n g i n e  t o  p rov ide  t h e  e x t r a  hydrau l ic  c i r c u i t .  Oi l  f r o m  t h i s  p u m p  
i s  f e d  t h r o u g h  a f l o w  c o n t r o l  v a l v e  which  o p e r a t e s  t h e  g r a p p l e  r o t a t o r .  A half gal lon 
p e r  m i n u t e  is  d i v e r t e d  t o  a s l a v e  c y l i n d e r  which  o p e r a t e s  t h e  s p a r e  v a l v e  in t h e  v a l v e  
bank. Th is  v a l v e  is used t o  o p e r a t e  t h e  open ing  a n d  c los ing  f u n c t i o n s  of t h e  g rapp le .  

T o  e n a b l e  bo th  t h e  r o t a t i o n  a n d  t h e  open ing /c los ing  of t h e  g r a p p l e  t o  b e  o p e r a t e d  w i t h o u t  
add ing  t o  t h e  c a b  con t ro l s ,  a two-way,  t h u m b  o p e r a t e d  s w i t c h  w a s  f i t t e d  t o  t h e  t o p  of 
e a c h  joystick. T h e s e  s w i t c h e s  a r e  c o n n e c t e d  t o  e l e c t r i c  solenoids  which o p e r a t e  t h e  
valves .  

CAB MODIFICATIONS 

F i g u r e  4 - R a i s e d  cab 

F o r  log loading,  i t  i s  d e s i r a b l e  t o  e l e v a t e  t h e  c a b  t o  g i v e  t h e  o p e r a t o r  b e t t e r  visibil i ty.  
T h e  c a b  a n d  f loor  p l a t e  w e r e  d e t a c h e d  f r o m  t h e  m a c h i n e ,  l eav ing  t h e  c o n t r o l  l inkages  
in place.  A s t e e l  box, 90 c m  high, w a s  f a b r i c a t e d  t o  f i t  t h e  o r ig ina l  c a b  loca t ion ,  a n d  
b o l t e d  t o  t h e  f r a m e .  T h e  c a b  a n d  f l o o r  p l a t e  a r e  b o l t e d  t o  t h e  t o p  of t h i s  box. Hol low 
s t e e l  t u b e s  a r e  used a s  e x t e n s i o n s  t o  join t h e  c o n t r o l  l inkages .  



COUNTERWEIGHTS 
The  l i f t ing requi rements  for  a log loader a r e  g r e a t e r  than  those  required in a conventional  
excavator  application, so  addit ional  counterweights  a r e  desirable. One tonne  was added t o  
t h e  exist ing counterweight  t o  improve  both t h e  l i f t ing capabil i ty and  machine  stability. 
An addit ional  0.5 tonne  could be  added if required,  and st i l l  remain within t h e  
manufac turer ' s  war ran ty  conditions. 

WORKING RANGE The  conventional  "banana" 
shaped excava to r  boom 
does  not  have  t h e  s a m e  
l i f t ing height  and capac i ty  
a s  a purpose-built "straight" 
logging boom. With a n  18  
t o  20 tonne  excava to r ,  this  
is not  c r i t i ca l  a s  t h e  l i f t ing 
height  is more  than  adequa te  
t o  c l ea r  a highway t ruck ' s  
s tanchions with suf f ic ien t  
capac i ty  t o  handle a 3 tonne  
2-axle shor ts  t rai ler .  

The  excava to r  boom does 
have  an  advan tage  over t h e  
s t r a igh t  boom in reaching  
below ground level. 

Working range  is : 

- maximum reach  
at ground leve l  - 13.3 m 

- maximum reach  
below ground leve l  - 10.2 m 

- maximum loading 
height - 8.1 m 

F i g u r e  5 - W o r k i n g  r a n g e  o f  a  
M i t s u b i s h i  MS180-8 log l o a d e r  

(height  is measured  under a 
level,  heeled 50 c m  d i a m e t e r  
log at 11.2 m radius). 

CONCLUSION 
Excavators  modified for  use a s  log loaders  will be required in t h e  f u t u r e  as logging 
opera t ions  move in to  s t eepe r  ground wi th  smal le r  landings. Pas t  exper ience  has  shown 
t h a t  t h e  major  problems wi th  t h e s e  loaders  have  been with t h e  a t t achmen t s .  

Purpose-built  logging booms, grapples and  hee l  racks  a r e  now available in New Zealand 
and t h e s e  should be  considered,  along with;  a raised cab,  addit ional  counterweights  and 
changes  t o  t h e  hydraulic c i rcu i t s ,  when modifying a n  excava to r  fo r  use a s  a log loader. 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


