
 

Pushing the boundaries with research and 
innovation in forest engineering 

 

October 9-13, 2011, Graz 1 

The Owren mini 400: a unique 1:3 scale electrically powered tower yarder for 
research, training and demonstration 

Giovanna Ottaviani Aalmo, Nils-Olaf Kyllo*, Bruce Talbot 
Norwegian Forest and Landscape Institute 

Section for Forest Technology and Economics 
Høgskoleveien 8, 1432 Ås, Norway 

nok@skogoglandskap.no 
 

Abstract: This paper introduces a 1:3 scale tower yarder modeled on the Owren T400. The yarder was 
developed in Norway to promote steep terrain logging activity by increasing awareness through 
demonstrations at exhibitions and field days, to contribute to the theoretical and practical training of new 
logging crews, both with regard to rigging and operation, and finally, to be used as a research and 
development tool for testing new working methods and auxiliary equipment.  Results from a comparative 
study of three people with differing levels of experience showed that both a beginner, and a part-time 
machine operator, rapidly approached the time consumption and line tension profiles of an expert. The 
risk of total system failure is high for early stage operators of cable yarders. Eliminating tension ‘spikes’ 
through training on the mini-yarder is likely to prove valuable in preventing downtime, reducing the risk 
of accidents, and increasing yarder productivity.  
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1 Introduction 

Recently, the Norwegian government has advocated an increase in forest based activity, partly to 
stimulate rural economies, to maintain cultural landscapes, and to contribute to timber and renewable 
energy feedstocks.  At 9 million m3 per annum, Norway harvests less than 30% of the annual forest 
growth, and the standing volume of timber has doubled over the past century. 

Since the early 1990s, interest in steep terrain logging in Norway has waned significantly, in line with 
falling real timber prices, increasing costs of infrastructure, and increases in the level of affluence in 
society at large.  In this period, cable yarding activity has accounted for less than 1% of the annual cut. In 
the meantime, considerable volumes of timber are coming online for harvesting in steep terrain (> 40% 
slope), more than 70 million m3 in the coastal region and 40 million m3 in the inland region within the 
next 20 to 30 years (Vennesland et al., 2006). Present operating capacity in the country is less than 
100 000 m3 per year (roughly 15 000 m3 per yarder on average). Many of the skilled crews of earlier 
times have gone into retirement, leaving only a sparse distribution of individuals with potential know-
how in contributing to any future upswing.   

Any noticeable increase in activity in steep terrain would require (i) vastly increased awareness of the 
existence of the work opportunities in local areas (ii) a marked increase in recruitment of human 
resources into the sector (iii) a need for more research into the productivity, ergonomics, economics and 
systems configurations in cable yarding under these conditions, and (iv) capacity building and vocational 
training of cable yarder crews.   

In an effort to counter this, the specialist machine company Trygve Owren AS received project funding to 
develop a true scale 1:3 version of their Owren 400 tower yarder.  The Owren 400 is a popular yarder in 
the boreal zone, and can be used as both a fixed or a running skyline.  Heinimann et al.(2001) provide a 
comprehensive categorisation of yarder types and functions.  The ‘mini’ yarder, with its retractable 3 m 
tower, is mounted on a fully contained standard car trailer, brutto mass is 1350 kg.. Including trailer and 
frame, the top of the tower is 4.3 metres above the ground. It is fitted with drums for the strawlines and 
guy lines, as well mainline, haulback lines, skyline and slackpulling line (fig. 1). Technical drum capacity 
on the skyline is 192 m of 6 mm cable, though in practice only 150 m are installed. The mainline and 
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3.2 Study measurements 

The study was repeated over 3 days.  After initial instruction on the functioning of the winch and winch 
controls, each of the 3 subjects had to yard all five logs to the landing area, giving one replication. In total 
there were 6 replications of the 5 logs per subject.   

Performance was measured for each replication in two ways.  Firstly, a time study was made for each 
subject and replication using SIWORK 3 software on an Allegro™ datalogger.  The cycle times for each 
log were recorded according to the breakdown given in table 2.  The five cycle times (1 for each log) 
were summed to give the replication time. 

Table 2: Breakdown of variables used in the time study 

Variable 

 

Description 

 

Out-haul the time required for the empty carriage to travel from landing 
to each log’s position – starts when the carriage leaves the 
position next to the tower, ends when the carriage stops on the 
slope 

Line-out the time required for pulling the drop line out of the carriage to 
the log – ends when the drop line has reached the log 

Choke the time required to hook the log – ends when the choker 
releases the hook 

Haul-in the time required to yard the logs to the landing - ends when 
the carriage stops next to the tower 

Targeting 

 

The time required to release the drop line once the carriage has 
stopped over the landing area, ends when the log touches the 
ground within the target area and the drop line is slack 

Un-choking the time required to release the chokers and lift them back 
close to the carriage ends when the dechoker releases the hook 
– new observation 

Delay All time not included in the above mentioned categories 

 

Secondly,   a wireless 3.5 kN dynamometer was attached to the end block to continuously measure the 
tension in the lines, and provide some indication of the ‘smoothness’ of the operation (fig 2 – left).  
Tension spikes should be avoided as they can cause system failure, breaking the guylines or snapping the 
mainline or haul-back line.  The ability to operate with low tension is one of the main advantages of the 
running skyline.     
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