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A Report by D. Hilliard, NZFS Ranger, Whirinaki Forest 

INTRODUCTION 
In February 1980 the  Forest Service hired a  FMC 220 Cable Arch tracked skidder 
from the  Kaingaroa Logging Company. I t  was used f o r  two weeks of t r i a l s  in 
indigenous se lec t ive  logging a t  Whirinaki S t a t e  Forest .  

The object ives were t o  compare the productive and environmental performance of 
the  FMC with the  commonly used t r a c t o r s ,  in the  same t e r r a i n  and s o i l  condit ions.  

The aim of se lec t ion  logging in the  indigenous f o r e s t  a t  Whirinaki was t o  ex t rac t  
ce r t a in  marked t r e e s  whi 1 s t  mi nimi s i  ng  damage t o  the remaining stand.  Developments 
over the  past four years have established e f f e c t i v e  procedures f o r  se lec t ion  of 
t r e e s ,  f e l l i n g  and log preparat ion,  and locat ion of skid t racks ,  roads, and 
landings. Further improvement p o s s i b i l i t i e s  were considered t o  be limited by the  
equipment avai lable ,  and the  environmental refinements had reduced production r a t e  
by approximately 30%. I t  was thus f e l t  t ha t  the  FMC skidder offered p o s s i b i l i t i e s  
f o r  increased production with fu r the r  reduced ground and stand disturbance.  

TRIAL CONDITIONS 
The t r i a l  compared the  FMC with a  commonly used track laying t r a c t o r  in the  
135-150 kW (180-200 h p )  c l a s s  - in t h i s  case a  Ca te rp i l l a r  D 7 E  with blade and 
winch. The area contained between 125 m3/hectare and 225 m 3/hectare of which 
40-60% was ext rac ted .  



The topography covered a  wide range o f  s lopes  w i t h  b o t h  u p h i l l  and d o w n h i l l  
h a u l i n g  and b o t h  wet and d r y  ground c o n d i t i o n s .  The s o i l  t y p e s  v a r i e d  f r o m  deep 
pumice i n  t h e  g u l l y  bot toms t o  s teep  r o c k  and c l a y  s i d e  faces,  w i t h  broken c l a y  
and pumice on t h e  r i d g e  t o p s .  

The s l o p e  range v a r i e d  f r o m  p l u s  1 7 . 5 9 0  minus 17.5'. Grea te r  s lopes  were 
encountered b u t  were t r a v e l l e d  over  t o o  i n f r e q u e n t l y  t o  a s c e r t a i n  any a c c u r a t e  
r e s u l t s .  

Bo th  machines opera ted  i n  v i r g i n  and p r e v i o u s l y  worked bush, as an i n c r e a s i n g  
amount o f  f u t u r e  p r o d u c t i o n  w i l l  come f r o m  p r e v i o u s l y  logged areas.  

TRIAL PROCEDURE Var ious  s e c t i o n s  o f  t h e  F o r e s t  S s r v i c e  were c a l l e d  on t o  
m o n i t o r  and r e p o r t  on d i f f e r e n t  e lements o f  t h e  t r i a l .  

1 )  The Ka ingaroa Work S tudy  U n i t  measured t h e  per formance o f  t h e  machines. 

2 )  The Ro to rua  Conservancy Mechan ica l  D i v i s i o n  r e p o r t e d  on t h e  mechan ica l  
per formance and maintenance aspects .  

3 )  The f o r e s t  s t a f f  a t  W h i r i n a k i  c o l a t e d  and o rgan ised  t h e  v a r i o u s  s e c t i o n s  
and d a t a  d u r i n g  t h e  t r i a l  p e r i o d .  

EVALUATION AND RESULTS 
The f i r s t  p a r t  o f  t h e  area was logged b y  t h e  t r a c t o r  b e f o r e  t h e  t r i a l  s t a r t e d .  
T h i s  was done t o  p u t  i n  t h e  main h a u l  t r a c k  systems b e f o r e  measurements began. 
A l l  m ino r  t r a c k i n g  was l e f t  u n t i l  t h e  t r i a l  s t a r t e d .  

The l o g g i n g  c y c l e  was broken down i n t o  i t s  b a s i c  e lements and i n  t h e  case o f  t h e  
medium d i s t a n c e  (400 m) and medium l o a d  ( 5  tonne)  t h e  d i s t r i b u t i o n  o f  FMC c y c l e  
t i m e  was as f o l l o w s :  

O p e r a t i o n  Elements 
R e t u r n  empty t o  bush 
P o s i t i o n i n g  
Break o u t  
Haul loaded 

M inu tes  Percen t  
2.94 21% 

Drop and s t a c k  a t  l a n d i n g  1.14 8% 
TOTAL 13.96 100% 

RETURN EMPTY The FMC was f a s t e r  t h a n  t h e  t r a c t o r  i n  a l l  s l o p e  c lasses ,  w i t h  
perfgrmance r a g g i n g  from 8.3% f a s t e r  i n  t h e  -12.5' t o  -17.5' c l a s s ,  t o  25% i n  t h e  
+7.5 t o  +12.5 s lopes .  The l o n g e r  t h e  r e t u r n  empty d i s t a n c e ,  t h e  g r e a t e r  t h e  
advantages t h e  FMC had o v e r  t h e  t r a c t o r .  

Ground d i s t u r b a n c e  empty f o l  lows s i m i  1  a r  1  i nes, t h e  f a s t e r  b o t h  machines t r a v e l  l ed ,  
t h e  g r e a t e r  t h e  advantages t h e  FMC had. S i m i l a r  damage occured where b o t h  machines 
t u r n e d  sharp  c o r n e r s  a t  h i g h  speed. The e x t r a  l e n g t h  o f  t h e  FMC t r a c k  f rame caused 
s l e w i n g  damage where as t h e  g rouse r  shape on t h e  t r a c t o r  caused t h e  damage. 

I t  became apparent  dot - ing  t h e  t r i a l  t h a t  t h e  pre formed t r a c k  was o f t e n  a  d isadvantage 
t o  t h e  FMC. The t r a r - o r  had g r e a t e r  m a n o e u v r a b i l i t y ,  t h e r e f o r e  t h e  formed t r a c k e d  
w i t h  reduced grade improved i t s  e f f i c i e n c y  b u t  i nc reased  t h e  number o f  c o r n e r s .  The 
FMC would have been a b l e  t o  t r a v e l  f a s t e r  on s teeper  grades w i t h  fewer  co rne rs .  

HAUL LOADED Again  t h e  FMC was n o t i c e a b l y  f a s t e r  t han  t h e  t r a c t o r .  Wi th  hau l  
s i z e s  v a r y i n g  f r o m  3-9 tonnes,  t h e  FMC was between 27.4% and 50.4% f a s t e r  t h a n  t h e  
t r a c t o r .  T h i s  was most apparent  w i t b  t h e  l a r g e s t  hau l  s i z e s  on t h e  s t e e p e s t  
s lopes .  On s lopes  g r e a t e r  t h a n  13.0 t h e  t r a c t o r  had t o  winch most o f  i t s  loads,  
whereas t h e  FMC c a r r i e d  l oads  o f  9  tonnes p l u s  on s lopes  exceed ing 17.5 ' 



The a b i l i t y  o f  t h e  FMC t o  c a r r y  p a r t  o f  
i t s  load, s i g n i f i c a n t l y  improved i t s  
t r a c t i o n .  (The t r a c t o r  was ground s n i g g i n g  
th roughou t  t h e  tri a1 . ) However, because o f  
t h e  t y p e  o f  s t e e r i n g  employed problems 
were exper ienced when t u r n i n g  under load.  
There fo re  i t  i s  i m p o r t a n t  t o  cons ide r  t h i s  
when l a y i n g  o u t  t r a c k s  t o  reduce curves as 
much as p o s s i b l e .  

Damage t o  t h e  r e s i d u a l  f o r e s t  a longs ide  
t h e  hau l  t r a c k s  was g r e a t e r  w i t h  t h e  FMC, 
p a r t i c u l a r l y  on co rne rs  and s i d e  s lopes.  
T h i s  i s  because stems were be ing  h e l d  
r i g i d  on t h e  machine, and when i t  t u r n s  
i t  tends t o  sweep t h e  t a i l  o f  t h e  l o g  
around t h e  co rne r ,  r a t h e r  than  a r t i c u l a t e  
i t  on t h e  machine. Logs l e s s  than  6 m 
l o n g  caused more damage w i t h  t h e  FMC t h a n  
t h e y  d i d  w i t h  t h e  t r a c t o r ,  because o f  t h i s  
t a i l  sweep. 

It was e a s i e r  t o  l o a d  t h e  FMC t o  t h e  
cptimum because o f  t h e  p o s i t i o n  o f  t h e  a rch  and f a i r l e a d .  Logs once a t tached  t o  t h e  
b u t t  r i g g i n g  s tayed on, whereas i n  some cases s t r o p s  came f r e e  f r o m  t h e  m a i n l i n e  
hook o f  t h e  t r a c t o r ,  when w inch ing  i n  s teep  c o u n t r y .  

POSITIONING The FMC t o o k  20% l o n g e r  t o  p o s i t i o n  f o r  l oad ing ,  m a i n l y  due t o  i t s  
i n a b i l i t y  t o  t u r n  on i t s  own a x i s .  The FMC was a l s o  s l i g h t l y  l onger  than  t h e  
t r a c t o r .  The i n c r e a s e  i n  p o s i t i o n i n g  t i m e  d i d  n o t  s i g n i f i c a n t l y  i n c r e a s e  t h e  
o v e r a l l  h a u l  t i m e .  

P o s i t i o n i n g  o f  t h e  FMC d i d  however c r e a t e  some env i ronmenta l  problems. I t s  poor 
t u r n i n g  a b i l i t y  r e s u l t e d  i n  more v i r g i n  f o r e s t  b e i n g  d i s t u r b e d  w h i l e  manoeuvring. It 
had t o  back under i t s  l o a d  ( e s p e c i a l l y  w i t h  t h e  l a r g e r  p i e c e s )  t o  ge t  t r a c t i o n  f o r  t h e  
break-out  o p e r a t i o n .  The damage made by  t h e  machine back ing  t o  t h e  l o g  was s l i g h t l y  
h i g h e r  than  t h e  t r a c t o r  w i n c h i n g  t o  t h e  main h a u l  t r a c k  f r o m  t h e  stump, b u t  n o t  as bad 
as when t h e  t r a c t o r  backed f r o m  t h e  h a u l  t r a c k  t o  t h e  l o g .  

BREAK-OUT The t i m e  d i f f e r e n c e  i n  break-out  was 3.8% longer  w i t h  t h e  FMC. T h i s  
i s  i n s i g n i f i c a n t  and c o u l d  have been reve rsed  t o  t h e  FMC's f a v o u r  w i t h  o p e r a t o r  
exper ience.  U n t i l  t h e  t r i a l  t h e  machine and o p e r a t o r  had o n l y  worked i n  e x o t i c  
c l e a r f e l l i n g ,  which i s  v a s t l y  d i f f e r e n t .  

The break-out  element o f  t h e  o p e r a t i o n  was d i f f e r e n t  f o r  b o t h  machines and t h e r e f o r e  
d i f f i c u l t  t o  compare a c c u r a t e l y .  The t r a c t o r  would n o r m a l l y  s i t  on t h e  main hau l  
t r a c k  and winch t h e  l o g s  t o  t h e  machine. The FMC, because o f  i t s  poor w inch ing  
a b i l i t y ,  found i t  necessary  t o  back up t o  t h e  l o a d  f o r  b reak -ou t .  

A l though  t h e  FMC t y p e  o p e r a t i o n  was s l i g h t l y  more damaging than  t h e  t r a c t o r  o p e r a t i o n ,  
m o d i f i c a t i o n s  o f  t h e  techn ique  i n  t r a c k i n g  would reduce t h i s  damage. 

DROP AND STACK AT THE LANDING The FMC was s lower  b y  some 17.8% (Drop a l s o  
i n c l u d e d  f l e e t i n g ) .  T h i s  element covers  o n l y  a  v e r y  s h o r t  t i m e  and c o u l d  e a s i l y  be 
d i m i n i s h e d  by  t h e  FMC w i t h  more exper ience.  

The FMC had more d i f f i c u l t y  f l e e t i n g  a lso ,  b u t  managed s a t i s f a c t o r i l y .  

UNTRACKED AREA The FMC spent a lmost one week i n  an un t racked  area t o  e v a l u a t e  
i t s  c a p a b i l i t i e s  w i t h o u t  t r a c k s .  I n f o r m a t i o n  ga ined f r o m  t h i s  area proved t h a t  i t  
c o u l d  hand le  t h e  s i t u a t i o n  more e f f e c t i v e l y  than  i n  t h e  t r a c k e d  area. The sma l l  
push b lade  f i t t e d  t o  t h e  f r o n t  o f  t h e  machine, i n  t h e  same manner as a  wheeled 
sk idder ,  was adequate f o r  m ino r  t r a c k i n g  i n  ex t reme ly  s teep  areas. 



Where the machine was forced to travel through wet country without tracks, it had very 
little difficulty with mud up to one metre deep. The tractor had only minor dif- 
ficulties in the same conditions when the mud was slushy. It could not travel through 
mud that had dried out and become sticky. 

The tractor spent up to 15% of its time actually tracking in untracked country, 
whereas the FMC spent less than 5% in similar country. 

Where only one tree had to be removed down a haul line, the FMC showed very little 
sign that it had travelled along the line. Small saplings and undergrowth up to 10 cm 
i n  diameter sprang back upright after it had passed over them. The upper layer of 
root Fibre and leaf duff was only disturbed to about 5 cm depth (i .e. that is where 
the machine travelled in a straight line.) 

The tractor, on the other hand, crushed all material flat and disturbed the ground to 
d depth of 10 cm. 

CONCLUSIONS 
- 
i b e  FMC proved that it is capable of doing log hauling tasks presently being 

carried out by conventional track-laying machines in steep or otherwise difficult 
country. 

It proved superior to the tractor purely as a skidding machine. This com- 
pwison was, however, only as a hauling unit. The tractor had much better dozing 
abil ity. 

To put the FMC type machine in its true context, it should really be con- 
sidered as another option for log extraction, along with haulers, tractors, skidders. 
The FVC fits somewhere between a hauler and a tractor as far as the traditional 
methods used in New Zealand are concerned. 

The difficulties encountered with positioning and break-out could easily be 
overcome if the operation was geared towards the FMC as the prime mover. Used in con- 
iunction with a conventionally bladed and tracked machine it could handle all but the 
&st difficult country - that would require a cable logging operation. 

T4e FMC, with its high travel speed, has greater mobility to travel from site 
tn s i t e  without the need for a transporter, and it can operate in both exotic and 
indigeno1~s operat ions without modifications. 

The FMC incorporates a lot of proven mechanical components. Most maintenance 
costs would therefore be expected to be about the same as a conventional track laying 
i-~act~ine. The main difference lies in the track gear, and although costs in this area 
are expected to be higher, no experience based figures are yet available. The FMC is 
about 15% cheaper at purchase price than an equivalent horsepower crawler tractor. 

The FMC met the selective logging objective well, by hauling 70% more than 
the current machines in use and required only 30% of the tracking that a current 
machine requires, thereby doing less damage. It did this with an operator who was new 
to the environmentally conscious logging methods and who had not worked in indigenous 
forests before. 

Because of its high environmental acceptance, the FMC could have a far 
reaching use. Areas where ground damage, topography and conservation pressure are 
important governing factors in logging operations, would favour the use of such a 
rrlach i ne . 

A high degree of the trial success must be attributed to the conscientious 
maL9ner the Kaingaroa Logging Company operator showed in his approach to an unfamiliar 
and extremely difficult operation. 

This Technical Release is the work of the author and is not the result of LIRA project 
work. J Z R A  publishes it in the interest of wider dissemination of knowledge in the 
industry. LIRA take no responsibility for accuracy of figures nor does it necessarily 
s : ~ p p o r t  or disagree with the opinions and conclusions shown. 

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


