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SUNWEST HELICOPTERS' FOUR-BLADED AERIAL PRUNER 
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 pmning and/or topping 
is a well-established principle for reducing windthrow risk 
for individual trees (Stathers et al 1994). In addition to 
manual pmning and topping, which are commonly done in 
residential areas, several helicopter-mounted pruning and/ 
or topping devices for forestry applicarions are currently 
under development in Brirish Columbia. In early 1996, 
SunWest Helicopters Ltd. of Parksville, B.C., demonstrated 
a prototype single-bladed circular pruning saw on a site 
near Bowser on the east coast of Vancouver Island 
(Boswell 1996). Several potential improvements were 
suggested and SunWest incorporated these into another 
prototype that uses four circular saws. In September 1996, 
FERIC observed a demonstration of the four-bladed 
circular saw on three sites in MacMillan Bloedel Limited's 
Eve River Division on northern Vancouver Island. 

Description. The pruner demonstrated at Eve River 
consists of four circular saws, powered by a 14.9-kW 
Briggs and Stratton four-cycle gas engine, and mounted 
in a four-legged, self-standing steel frame (Figure 1). Three 
of the circular saws were 52.5 cm in diameter and die fourth 
was 62.5 cm. All the blades would have been the same size, 
but these were used sawmill blades and SunWest was 
unable to obtain four of the same size. The blades were 
driven by the engine via a coupling mechanism which 
rotated three of the blades in a clockwise direction and the 
fourth blade counter-clockwise. The entire unit including 
frame weighed 227 kg. The pruner was suspended on a 
15.3-m longline from a Bell 206 Jet Ranger helicopter. 
Only the bottom edges of the blades were exposed for 
cutting, so limbing was performed only while the helicopter 
descended. The legs of the pmner helped to guide the limbs 
into the saws as the pruner was lowered. The pruner was 
started manually on the ground, but the pilot was able to 
restart the pruner with a remote electric start mechanism 
if the pruner stalled while in operation. 

Site. The three demonstration sites were located in the 
Coastal Western Hemlock Very Wet Maritime subzone 
(CWHvm), and the treated trees were mature to overmature 
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Figure 1. SunWest Helicopters Ltd.'s four-bladed aerial 
pruner 

western hemlock (Tsuga heterophylla) and amabilis fir 
(Abies amabilis). Site 1 was a 900-m-long RMA bordering 
an S1 creek and a recent clearcut, with average tree height 
and diameter at breast height (dbh) of 47 m and 51 cm, 
respectively. Site 2 was located at the back of a clearcut 
and adjacent to a creek, and had an average tree height and 
dbh of 46 m and 46 cm, respectively. Site 3 was another 
RMA along an S5 creek running through a clearcut. Average 
tree height and dbh on this site were 47 m and 60 cm, 
respectively. The three sites were selected by the company 
on the basis of local knowledge of prevailing wind patterns 
and windthrow risk. The clearcuts adjacent to the three 
treatment sites had been logged during the fall of 1995 to 
the spring of 1996. 

Operation. The purpose of the trial was to demonstrate 
the feasibility of aerial pruning to MacMillan Bloedel 
personnel by treating typical windthrow-prone sites. 
SunWest delivered the helicopter fuel to the sites on a 
flatdeck truck. The helicopter used the flatdeck as a landing 
pad when it needed to refuel and for 10-15 minute rest 
breaks between pruning cycles. Each pruning cycle was 
approximately one hour in duration. 

Prior to take-off, the pilot and a company representative 
decided which trees to prune. The company representadve 
acted as a spotter on the ground and communicated with 
the pilot via two-way radio. The door on the pilot's side of 
the helicopter was removed to improve the pilot's view of 
the target trees. When the pilot reached a target tree, the 
pruner was positioned above the leader and lowered along 
one side of the bole (Figure 2), cutting the branches as the 
pruner descended. The helicopter then moved laterally 
away from the tree, ascended, and repeated the process on 
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another side of the tree. These actions were repeated until 
the company representative was satisfied with the removal 
level. 

The maximum treated length along the bole was restricted 
by the length of the longline used, in this case 15.3 m. A 
22.8-m or 30.5-m longline can also be used. The maximum 
branch diameter that could be cut was one-half the 
diameter of the pruning saw, or between 26 and 31 cm. 

Results. FERIC monitored the pruning operations and 
timed 54 trees on die three sites. TTie average time required 
per tree was 2 min 23 s, consisting of 2 min 05 s for pruning 
(range 27 s to 4 min 56 s) and 18 s for moving from one 
tree to the next. Based on an estimated helicopter cost of 
$775/h (including the pilot, rental of the helicopter and 
pruning saw, and fuel), the average cost for the pruning 
operation only was $30.78/tree. This cost does not include 
other 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. A target of 50% 
crown removal was planned initially, but the final removal 
level varied greatly from tree to tree and averaged much 
less than 50%. The majority of the crown is contained on 
the lower limbs, and treatment from the top downwards 
removed about 30%. However, with radio communication 
between the pilot and the company representative, the 
desired removal level of each target tree could be varied. 

One of the four saws on the pmner broke down during the 
demonstration. This was attributed to a rotation differential 
of approximately 1200 rpm between the pruner engine 
(3600 rpm) and the saws (2400 rpm). SunWest intends to 
increase saw rotation to 3200 rpm to correct the problem. 

The pilot commented that he could not easily see the path 
of the longline from the helicopter, making ascending 
maneuvers somewhat difficult; a coloured longline would 
therefore improve visibility and maneuvering. Also, although 

the Bell 206 worked well and had adequate lifting 
capability (up to 363 kg), the pilot thought that a 
Hughes 500 might be the ideal machine for this type of 
maneuvering and flying. 

Finally, this method of pruning cannot be done in poor 
visibility or heavy winds, because of the necessary precision 
and control. This trial demonstrated that SunWest's 
prototype four-bladed aerial pruner is an improvement over 
the earlier single-blade prototype with respect to the 
positioning of the saw in preparation for the limbing. The 
spinning action noted in the single-bladed model by 
Boswell (1996) was absent. Since this demonstration, 
SunWest has made further refinements to this prototype. 
FERIC will document die next version when it is demonsUrated. 

Disclaimer. This report is published solely to disseminate 
information to FERlC's member. 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: 

Brian Sallows 
SunWest Helicopters Ltd. 
582 Panorama Place 
Parksville, B.C. 
V9P 1A4 
Tel.: (604) 752-0707 
Fax: (604) 752-0909 

Shane Renouf 
MacMillan Bloedel Limited 
RO. Box 160 
Sayward, B.C. 
VOP IRO 
Tel.: (250) 287-7473 
Fax: (250) 282-3633 
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Figure 2. Bell 206 helicopter equipped with a 15.3-m 
longline and aerial pruning saw (photo courtesy 
ofS. Renouf, MacMillan Bloedel Limited) 
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