
INTRODUCTION

High levels of motion-induced vibration limit the productiv-
ity of off-road machines, and particularly that of skid- ders,
whose work involves considerable high-speed travel.
Research has shown that these vibration levels can be detri-
mental to the well-being of the operators, to the expected
life of the machinery, and thus to the overall efficiency of
logging operations.

Fernand Dion, a Quebec inventor of off-road machinery
and owner of Entreprises F4-Dion Inc., has developed a
suspension concept suitable for most types of skidders. His
patented (U.S. and Canadian) system is simple, robust, and
has been shown by researchers to reduce motion-induced
vibrations (Boileau and Rakheja 1996). As well, the device
has been well received by logging contractors who have
participated in long-term field trials of this suspension over
the last three years with their own production skidders. At
present, only modified Treefarmer cable skidders have
been field-tested, but the suspension can be installed on
other makes of skidder.

FERIC first looked at the unit in early 1995, then inter-
viewed some of its users during the summer. The present
Field Note describes Dion's suspension, the results of the
research report, and comments from two contractors
currently using the suspension.

THE SUSPENSION DESIGN

The Dion suspension is a double-hinged device that links
the skidder's rear frame to its rear axle on each side of the
machine. Originally, each double hinge attached to the
outside edges of the rear frame (Figure 1), but because of
limited clearance between the frame and the tires, Dion
introduced a new version last year that fits within the rear
frame itself, under a modified fuel tank. However, the
operating principle remains the same and since the research
on vibration levels used a skidder equipped with the origi-
nal configuration, this discussion will focus on the original
suspension design.

Each double hinge consists of two external brackets (one
welded to the frame, the other attached to the rear axle) and
a middle section that connects them through two com-
posite pins with a hexagonal cross-section. Each pin is a
16-mm-diameter metal rod covered by a hard urethane
compound that increases the diameter to 57 mm. The pins
are about 1 m long, and pass through a series of alternating
half loops (also hexagonal) on the brackets and the middle
section to complete the connection. Since the composite
pins fit tightly within the loops, the rubber-metal interface
causes the pins to act as a torsion spring and damper sys-
tem that absorbs motion-induced vibration. The frictional
force created by the four pins of a complete suspension
generates a high resistance to displacement that helps pre-
vent the frame from dropping onto the rear axle, while
absorbing impact loads as needed. The composite pins
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Figure 1. The Dion suspension.
(Insert: schematic diagram of the suspension.)
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themselves account for about 20% of the stabilization. The
geometry of the suspension uses the weight of the frame for
further self-levelling.

Since the rear suspension resulted in 456±228 mm of ver-
tical displacement at the rear frame, the free play of the
skidder's front axle had to be reduced from 280 mm to
152 mm. Without this modification, the front and rear
frames would sway so much above the axles that off-road
stability might be compromised.

VIBRATION ATTENUATION RESULTS

The Institut de recherche en santé et sécurité du travail du
Québec (IRSST), in co-operation with Concordia Univer-
sity (Boileau and Rakheja 1996), studied two Treefarmer
C6D cable skidders under similar working conditions. One
was equipped with the suspension system, the other was
not.

The results demonstrated that the modified skidder, either
loaded or unloaded, had vibration levels significantly lower
than those of the unsprung skidder. For an unloaded skid-
der, seat vibration levels decreased by 43% in the fore-and-
aft direction, by 29% laterally, and by 45% vertically. For
a loaded skidder, the corresponding reductions were 36,
44, and 57%. The roll(1) vibration of the unloaded modified
machine decreased by 21%, while its pitch(2) vibration
increased by 17%. However, under load, levels of roll and
pitch vibration decreased by 60 and 26%, respectively,
compared with the unmodified machine.

FERIC interviewed two contractors who used the suspen-
sion system operationally. One contractor has used the new
version of the suspension for the previous 8 months on his
1988 Treefarmer C6D cable skidder, working in hilly and
rough terrain in the Ste-Agathe-des-Monts region north of
Montreal. Chains were mounted on all four wheels.

The contractor reported that both empty and loaded rides
using the suspension were much smoother than with a regu-
lar skidder. Lateral sway still occurred, but sudden, uncon-
trollable lateral motions were now absorbed by the suspen-
sion. Thus, the operator's head no longer struck the cab
walls, and he also claimed that he experienced reduced
back pain since the suspension was installed.

The other contractor worked with a 1978 Treefarmer C6D
cable skidder in the Park des Laurentides, north of Quebec
City. His skidder had been equipped with the original Dion
suspension design three years prior to the interview. Oper-
ating behind a feller buncher, he was working in hilly and
rocky terrain that required the use of four tire chains. To

accommodate the side-mounted version of the suspension
and still use chains on the rear wheels, the contractor
replaced the original rims with narrower ones.

The contractor reported similar observations to those of the
first contractor. Overall motion-induced discomfort seemed
to be greatly reduced by the suspension. Furthermore, the
end-of-shift fatigue common when operating a non-
suspended skidder was reduced in his opinion.

Neither contractor reported an increase in skidder mechani-
cal failures or reduction in machine stability related to the
suspension, nor any mechanical failure of the suspension
system itself.

CONCLUSIONS

Dion's skidder suspension has proved itself capable of sig-
nificantly reducing motion-induced vibration levels during
skidding. This was shown by a scientific evaluation of
vibration levels and, perhaps more importantly, by user
acceptance of this design over a number of years of con-
tinuous production in real logging operations.

The manufacturer is still making small modifications and
improvements to his suspension system. He indicated that,
once satisfied, he will establish business contacts with skid-
der manufacturers for future industrial production of his
suspension. At present, he can install the new suspension at
his shop for a cost of about $6500.
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M. Fernand Dion, président
Entreprises F4-Dion
195, Route 138 St-Augustin
Comté Portneuf, Quebec, G0A 3E0
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DISCLAIMER: This report is distributed solely to
disseminate information to FERIC'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.
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(1) roll: the side to side motion (around the longitudinal axis) of a vehicle, often used to describe motion-induced rotational vibrations on machinery.
(2) pitch: the fore and aft motion (around the transverse axis) of a vehicle, often used to describe motion-induced rotational vibrations on machinery.


