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THE STUDY 
The operation studied was a pre-clearfell post and pole removal operation in 37 year-old 
radiata pine, on rolling terrain. Tree size averaged 1.2 m 3 .  Three fallers prepared tree- 
length material for a Clark 664 skidder and a Cat D4 crawler tractor with a logging arch. 
The material was extracted tree-length to the landing and skidded on top of runner logs. 
The landing was a rectangular area, 60 m x 80 m, on pumice soils. 

On the landing, two skiddies c ~ t  the wood to length for the following products : 

1.8 m and 2.4 m posts, 1.8 m and 6.0 m pulpwood, and 6.4 m sawlogs 

Two Bell Loggers were used for handling this material. One unit, with a fixed boom, 
cleared the skids and sorted material into temporary stacks, while the other, fitted 
with an extension boom, formed stockpiles and loaded out. Posts were loaded on to 
set-out cradles and pulp on to either cradles, set-out trailers or trucks. Sawlogs were 
loaded on to cradles or directly on to the truck. Daily production on-truck was 130m3. 

WORK ANALYSIS 
The operation was run on a nominal nine hour shift. Over the five day study period, times 
were recorded for specific tasks and the corresponding number of pieces handled. The 
breakdown of an average shift is shown in Table 1. 

Table 1 - DAILY WORK ANALYSIS 

Bell No. 1 Bell No. 2 

No.of No.of 
mins/day % pieces mins/day % pieces 

Sort : 

Posts 523 104 
Short pulp 316 7 3 
Sawlogs 14 29 3 7 I 57 Assist skid functions 56 29 47 

Stockpile : 

Posts 
Short pulp 
Sawlogs 

Load : 

Posts :: I 24 
156 

Short pulp 127 
Sawlogs 37 30 

Production delay 36 8 

Personnel delay 21 4 

Total -- 7.9 hrs. 100 % 7.9 hrs. 100% 



The percentage of work done by each unit highlights the teamwork approach which was 
used. The f i rs t  machine concentrated on removing wood f rom the processing area and 
feeding sorted products (57% of i t s  t ime) t o  the second machine. This second unit spent 
66% of i t s  daily t ime either loading or stockpiling the sorted products. 

During the study, delays accounted for 12-15% of scheduled machine hours. The causes 
of these delays were classified as either personal or production. Production delays 
comprised those due to  operational problems and those due to  machine downtime. The 
recorded figures for the 69.36 hour study are shown i n  Table 2. 

Table 2 - DELAY TIME  ours) 

Personal 

Production : 

Operational, e.g. wait for other 
machine, skiddy, talk supervisor 

Downtime : 

Fuel and maintenance 
Repair (active) 
Repair (wait) 

Using the downtime figures i n  the table, the combined mechanical availability (Ref.1) 
of -both machines was 95%. The corresponding machine uti l isation (Ref. 1) during the 
study period was 84%. 

These figures ref lect the results of short t e rm study. To provide a better data base, a 
24 hour Servis recorder (Ref. 2) was f i t ted  to  one of the machines. Inter im results over 
a ten week period have shown mechanical availability t o  be 92% and machine uti l isation 
t o  be 78%. 

LOADING PRODUCTIVITY 
The productivity figures shown below are classified by product type and receiver. 

Table 3 - LOADING PRODUCTIVITY 

Receiver/product type 

Cradle : 

Average productivity Expected range* 
(m3/hr) (m 3/hr) 

* 

1.8 m post (.Oh m 3/post) 2 6 
2.4 m post (.09 m 3/post) 29 
Short pulp (.11 m 3/piece) 27 
Sawlogs (.61 m 3/piece) 39 

Short pulp (. 11 m 3/piece) 24 
Sawlogs/long pulp (.6l m 3/piece) 31 

* Confidence l imi ts  about the average at 95% level 



The figures i n  Table 3 include unproductive act iv i t ies associated w i th  "cold loading" o f  
cradles and trailers, such as shi f t ing them on the landing. This system also required 
extensive t rave l  t o  numerous stockpiles while loading. It is  possible tha t  "hot loadingw 
could result i n  up t o  20% higher product iv i ty of the Be l l  Loggers through a reduction 
i n  these activit ies. However, these gains could be of fset by reduced t ruck ef f ic iency. 

There was a reduction i n  product iv i ty when loading trucks as opposed t o  cradles. This 
would be expected since the cradles are on the ground, making for quicker loading 
and log repositioning. The differences between cradle and truck-trai ler  loading are 
most evident wi th  the larger sawlog/long pulp material. The increased weight per 
stem required logs t o  be loaded on t o  t ruck one end a t  a t ime  i n  order t o  clear the 
stanchions. 

The only differences i n  loading product iv i ty amongst the products are between short 
and long material. Despite the f ac t  that  more t ime  per piece is spent loading the 
long pulp and sawlogs, the higher volume per piece results i n  an increased product iv i ty 
figure. The largest log handled during the study was l .23m . 
COSTS 
Using the L I R A  Costing Handbook (Ref.3), t he  estimated cost o f  the Be l l  Logger is 
$110 per day, plus $90 per day for the cost of an operator. The t o ta l  cost o f  using 
the two  Be l l  machines t o  sort, stack and load is $400 per day. With a daily production 
of  130 m3, the estimated cost of handling the wood on the landing was $3.08 per m3. 

CONCLUSIONS 
The manoeuvrability of the smal l  three wheeled unit, and i t s  abi l i ty t o  quickly change 
direct ion and speed, eases the task of  sort ing and stacking the numerous types of  
short and long products. I n  addition, when loading short pulpwood or posts, the 
machine configuration allows both side or end loading on t o  trucks. 

It is  doubtful that  a Be l l  Logger could compete w i th  a conventional front-end loader 
when handling large long length mater ial .  I t s  abi l i ty t o  handle a wide range of sizes 
and sorts e f f ic ient ly  of fset  i t s  l imitations, making it a viable option fo r  smallwood 
operations. 

For a complete def in i t ion of these terms and the i r  applica.tion : 

Ref.  1 Anon. "Standard Def in i t ion fo r  Elements of Machine Timew, 
Skogsarbeten, Stockholm, 1969. 

Ref.  2 Terlesk, C.J. "The Use of  Tachographs i n  Logging Operations", 
N.Z.F.S. Forest Research Institute, Economics of Silviculture, 
Report  No. 56, 1972 (Unpublished). 

Ref.  3 Wells, G.C. "Costing Handbook for  Logging Contractorsu, 
New Zealand Logging Industry Research Association Inc., 1981 

The c o s t s  s tated i n  t h i s  Report have been derived using the  procedure shown 
i n  the  L I R A  Costing Handbook. They are only an ind ica t i ve  es t imate  and do 

not  necessar i ly  represent  the  actual c o s t s  f o r  t h i s  operat ion.  

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


