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PRISM HELICOPTERS' 300-KG PRUNING SHEAR 

Introduction. Windthrow is a frequent natural 
occurrence and a constant concern to forest managers 
in western Canada. Careful cutblock design and selection 
of windfirm boundaries and leave trees may be sufficient 
to manage windthrow risk in many situations. However, 
additional measures are often needed in high-risk sites 
such as Riparian Management Areas (RMAs) and other 
sensitive reserves. The development of safe and cost-
effective methods for reducing windthrow risk in these 
situations is therefore of considerable interest to the 
forest industry. 

Reducing the crown, or sail, area by pruning and/or 
topping is a well-established principle for reducing 
windthrow risk for individual trees (Stathers et al 1994). 
In addition to manual pruning and topping, which are 
commonly done in residential areas, several helicopter-
mounted pruning and/or topping devices designed for 
forestry applications are currently under development 
in British Columbia. In 1996, FERIC observed one of 
these devices—a 3(X)-kg aerial pruning shear developed 
by Prism Helicopters Ltd. of Port McNeil l , B.C.—in 
operation on a site on northern Vancouver Island. This 
pruning operation was part of a research project, 
conducted by the British Columbia Ministry of Forests 
(BCMOF), on windthrow management options for cut-
block edges. 

Description. The pruning shear consists of a shear 
blade 3.7 m in length, with a slight angle at the midpoint; 
the blade has a machined cutting edge on the lower side. 
A 2.1-m leg is attached to each end of the blade and a 
concrete weight is secured to the bottom of each leg (see 

Figure 1). The shear is constructed from T1(X) steel, and 
is suspended from the mid-point, which balances the 
shear evenly from side to side. Each weight is constructed 
of a used propane tank filled with concrete. The entire 
assembly weighs approximately 300 kg. The pruning 
shear is suspended on a static 30.5-m steel longline 
attached to the helicopter. In this trial, a Hughes 500 
helicopter was used; this machine can lift 450 kg 
comfortably and has a maximum lift of 550 kg. 

Site. FERIC observed the shear working on two treatment 
units at Western Forest Products Limited's Port McNeill 
Forest Operations. Both are within the same cutblock 
in the Coastal Western Hemlock Very Wet Maritime 
subzone (CWHvm), and are subject to frequent south
easterly winds in winter. The first stand, located in an 
R M A adjacent to Stephens Creek, was predominantly 
mature western red cedar (Thuja plicata) with an average 
height and diameter at breast height (dbh) of 35 m and 
75 cm respectively. The second stand, located along the 
northeastern edge of the clearcut, was predominantly 
mature western hemlock (Tsuga heterophylla) and 
amabilis fir (Abies amabilis) with average height and 
dbh of 40 m and 50 cm, respectively. 

Operation. The pruning shear was delivered to the 
study site several days before the trial. On the day of 
the trial, the helicopter flew to the site from its base, 
bringing extra fuel. The B C M O F representative and 
pilot briefly discussed the day's operations and objectives 
prior to starting the trial. The objective was to remove 
20-30% of the crown area from the dominant, co-
dominant and intermediate trees in the treatment units. 

Figure 1. Prism Helicopters' pruning shear 

The boundaries along the clearcut edge were marked 
with high-visibility paint to enhance visibility of the 
treatment units from the air. As well, two-way radios 
were used to direct the pilot to target trees, and to signal 
to the pilot when the target of 20-30% crown removal 
was reached. The door on the pilot's side of the helicopter 
was removed to improve the pilot's view of the target 
trees. The pilot worked systematically along the clearcut 
edge. 

At each target tree, the pilot positioned the pruner just 
above the tree's leader and lowered it along one side of 
its bole, shearing the branches off as the apparatus 
descended (Figure 2). As the shear was lowered, its 
cutting blade removed the branches in its path. Although 
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Figure 2. Aerial pruning sfiear in operation. 

the pilot positioned the shear to cut at the vertex of the 
cutting blade, the pruner was able to shear branches 
along the entire length of the blade. The helicopter then 
moved laterally away from the tree, ascended, and 
repeated the process on another side of the tree until the 
desired removal level was achieved. 

Results. FERIC monitored the pruning operations by 
timing 32 trees at the first site and 107 trees at the 
second site. For this 139-tree sample, the average time 
required to prune a tree was 1 min 57 s, consisting of 
1 min 47 s for pruning (range 13 s to 5 min 50 s) and 10s 
for moving from one tree to the next. Based on an 
estimated helicopter cost of $825/h (including the 
pilot, rental of the helicopter/flmd pruning blade, and 
fuel), the average cost for the^nnning operation only was 
$26.81/tree. This cost do6s not include other variable 
costs such as the helicopter's ferrying time to and from 
base, moves between sites, refueling breaks, and other 
delays during the'operating period. 

Observations and Comments. Prism Helicopters' 
3(X)-kg aerial pruner appeared to work well and achieved 
the desired goal of 20-30% removal of the crown area 
on the trees treated in the trial. However, from the pilot's 
vantage point, it is difficult to reliably estimate the degree 
of crown removal. The use of a ground spotter in two-way 
radio communication with the helicopter ensured that 
target trees were easily identified by the pilot and that 
target limbs and percent removal goals were achieved. 

With Prism Helicopters' pruning shear, as few or as 
many limbs as desired could be removed, although some 
difficulties occurred with the removal of branches 
greater than 7.5 cm in diameter. The maximum treated 
length along the bole of the tree is restricted by the length 
of the longline used (30.5 m in this case). Pruning 
operations are easier in stands that are fairly uniform 
in height. This eliminates additional maneuvering and 
safety concerns associated with taller trees in multi-
storied stands. 

On some passes the pruner would shear off branches part 
way down the bole and then slide outwards (laterally) 
along a branch, losing the downwards force required to 
shear off the branch. When this happened, the pilot 
repositioned the shear and repeated the pass. This 
particular difficulty may be eliminated with the use of a 
heavier shear. Prism Helicopters is in the process of 
constructing a heavier shear with similar dimensions to 
the 3(X)-kg model; it would weigh approximately 1 100 kg 
and would be used with a Bell 205 helicopter. FERic will 
observe the new model when it is demonstrated. 

Because aerial pruning utilizes a helicopter and requires 
precision control and visibility, it cannot be done in fog 
or strong winds. 

Disclaimer. This report is published solely to disseminate 
information to FERlC's members. It is not intended as an 
endorsement or approval by FERic of any product or 
service to the exclusion of others that may be suitable. 

For further information, contact: 

Mike Aldersey 
Prism Helicopters Ltd. 
Box 700 
Port McNeill , B.C. 
VON 2R0 
Tel.: (250) 956-2777 
Fax: (250) 956-2900 

Chuck Rowan 
British Columbia Ministry of Forests 
2100LabieuxRd. 
Nanaimo, B.C. 
V9T 6E9 
Tel.: (250) 751-7096 
Fax:(250)751-7198 

E-mail: C H U C K . R O W A N @ G E M S 1 . G O V B C . C A 

Reference 
Stathers, R.J.; RoUerson, T P ; and Mitchell, S.J. 1994. 

Windthrow Handbook for British Columbia Forests. 
British Columbia Ministry of Forests, Victoria, B.C. 
Working Paper 9401. 31 pp. 

Clayton Gillies 
Researcher, Harvest Engineering 

© Copyright 1997. Forest Engineering Research Insti
tute of Canada ISSN 1180-4432. 


