
















STRUCTURE

T
he Voyageur is an extremely rugged a11-
metal craft, constructed essentially of
corrosion-resistant 5000 and 6000 series

marine aluminum alloys. Welded modular
structure incorporating hollow-core aluminum
extrusion with extruded corners for construct-
ing the edge joints produces double-wall
structural boxes with great stiffness and
strength. These boxes create the load-bearing
members and the buoyancy tanks. Each box is
a waterjet compartment and is further subdi-
vided into smaller compartments. . There are
a total of 39 \'/atertight compartments provid-
169%reserve buoyancy.

The craft (see figure on facing page) con-
sists of three forward and one aft center
flotation box, port and starboard side decks,
two power modules, a cabin support pedestal,
and control cabin. The three forward boxes
are similar and nominally measure 40 ft long,
8 ft wide, and 37-1/2 in~ deep. The differ-
ence in these boxes is that the port and
starboard boxes each contain a main fuel tank
of three interconnected cells, a forward
reserve fuel tank, a landing pad support
structure, and an air duct to supply the sta-
bility trunk. The aft-center box is of simi-
lar construction to the forward boxe$, but is
only 24 ft long. Indentations are formed in
each sid~ to permit airflow around the perim-
eter of the lift fan. Also contained is duct-
ing for air to the longitudinal keel trunk and
an aft reserve fuel tank.

The power modules are of similar construc-
tion and also contain truss structure adjacent
to the fan to permit free passage of air into
the side deck plenum and thence into the skirt
system. The fins and fan mounts are part of
the power module. The individual hull box
modules are joined together with bolted hori-
zontal and vertical splice plates. '

Cargo tie-down fittings are provided in. a
pattern of four rows spaced 102 in. apart with
the fittings located every 33 in. along the
row. These tie-down fittings have an ultimate
load capacity of 15,000 lb and are also used
in combination with appropriate slings for
hoisting the craft. Twoadditional hoist
points are provided in the aft center box
splices to the power modules.

Four bow towing eyes are located at the
forward end of each of the upper longitudinal
splice plates. Two stern towing eyes are pro
vided at the corners of the aft center box.
Four 10-in. high landing pads support the
vehicle on land and also prevent damage to
the underside of the buoyancy boxes. and pre-
vent trapping the skirts. .
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oyageur is powered by two United Aircraft
~l of Canada Limited IInlJin Pac" 5T6T-75 marine

. gas turbine engines. These engines have
two separate turbos haft power sections coupled
into a combining gearbox with a single output
shaft. Normal rating of the 5T6T-75 is 1300
shp at 6600 rpm. The arrangement provides
four-engine reliability and permits Voyageur
to continue operation (at reduced speed) in
the event of single-engine failure.

The combining gearbox reduces the 33,000
rpm full-speed output of the gas generators
to a single output speed of 6600 rpm through
a pair of overrunning clutches and a 5:1 re-
duction ratio. The gearbox contains a torque-
meter for each engine and independent oil
sys tems .

The gear ratios between the engine, lift
fan, and propeller are fixed; the power dis-
tribution can be altered by varying the pro-
peller pitch. This action changes the speed
of the system and alters the power absorbed
by. the fixed geometry centrifugal lift fan.
The power absorbed by the fan can be altered
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from minimum (vehicle floating off-cushion
with idle power) to the maximumpermitted by
engine and propeller speed limitations. This
arrangement is termed integrated lift/propul-
sion.

The main gearbox contains a single stage
reduction gear and a spiral bevel reduction
gear to drive the lift fan. Auxiliary gear
trains drive hydraulic pumps which provide
pressure for both the propeller pitch controls

. and the lubrication system.
Both engine installations are supplied with

air from the cushion plenum. The air supplied
to the compressor inlet is obtained through
two plenum intake ducts on each engine located
on the inboard and outboard side of each lift
fan. The velocity vector of the fan airflow
provides an initial separation of dirt parti-
cles from the air, with further cleansing
effected by inertial separators and.a water
separator located upstream of the compressor
inlet.

The engine bay is subdivided into two fire
zones by firewall bulkheads. The zones are
protected by a commonextinguishing system
which is actuated by a switch located on the
operator's panel. The extinguishing agent
(bromochlorodifluoromethane, CBrCIF2) is
stored in a pressurized container located out-
side the fire zones and distributed by spray
tubes located in each fire zone. An infrared
flame detector system will activate a warning
light at the operator1s station to indicate
the presence of flame in the engine bay.

































VOYAGEURDEVELOPSAS AN ICEBREAKEI
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A
nnual spring flooding damage near Montreal,

, Quebec, is being avoided this year as a
'result of a Canadian Coast Guard icebreak-

ing effort with a Voyageur Air Cushion Vehicle
built by Bell Aerospace Canada. The 45-ton
amphibious craft was transferred to Montreal
in late 1974 from Parry Sound, Ontario, and
has been used to break ice jams in several
area rivers.

The largest project was a 3-1/2 mile ice
jam in Riviere des Prairies north of Montreal.
Each year water from the spring thaw in a lake
upstream has been blocked by this jam, exten-
sively flooding riverside properties. Pre-
vious efforts to ,break the ice with explosive
charges had been largely unsuccessful. The
river has depths ranging from 20 feet to a
few inches and is navigable by small boats
only-ruling out the use of ordinary ice-
breakers.

The Canadian Coast Guard Voyageur cleared
out the jam at a rate of one mile each 12
operating hours, traveling to Riviere des
Prairies from its base on Nun's Island in the
St. Lawrence River near Montreal. The ice
jam broken by the craft ranges in thickness.
Someof the thickest chunks that turned side-
ways were tape measured and found to be 16
feet thick.

The jamup in Riviere des Prairies annually
forms in mid-winter underneath a layer of
solid ice about a foot thick. The steady
river current brings chunks of snow and ice
from upstream that are caught under the sur-
face ice. The buildup of snow, ice and air
pockets at a' number of points extends to the
river bottom.

The Voyageur crew found that this type of
ice pack could be broken on a piecemeal basis
by using the craft weight to compress and
crack the jammedice. Wavesset up by Voya-
geur lift ice that has been grounded on the
river bottom, and let it drift downstream
with the current.

Operating from the downstream, open-water
side of the ice jam, the captain operates the
craft at about 10 knots to build up a series
of trailing waves. Then he 'reduces speed so
one of the waves can precede Voyageur into
the ice pack.
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As Voyageur repeats the procedure, the
force of moving water gradually breaks the
ice pack into large and small chunks that ar
carried away by the river's three-knot cur- '

rent. Chunks that are too large to move
safely downstream are broken up in the same, ,

manner.
A different kind of ice jam was cleared ~

the ACVon Riviere Chateauguay, which emptie
into Lac St. Louis south of Montreal. This
pack was solid and ranged from 13 inches thi,
at the mouth of the river to clear water 1-1,
miles upstream.

To break this thickness, Voyageur was op-
erated at about 15 knots back and forth acro~
the ice. This caused standing waves of ice
that are similar to the types of waves formec
in water. The wave action makes the ice crac
and shatter with some violence, allowing it
to be carried away by the current.














































