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BY TIM McADAMS

"W otorWay Aircraft is out of busi-
__"ness, closed up for good. Howev-
k ,‘the kit helicopter it manufac-
d, the Exec, lives on—but not
tate. Confused? I'll explain.
banks were foreclosing on
raft. At that time, John
English b isinessman
built an Exec, sensed
his Exec-building
roduct well; and

in its origi
In 1990, se
RotorWay
Netherwood, a
who had previou
an opportunity. F
experience he knew th

: @urchased the failed com
: Netherwood reopened th
~as RotorWay International
key employees, and introduce
improvements to the Exec.
~model, called the Exec 90, incl
upgrades such as dual electronic ignitic
taller stress-absorbing landing gear, a
: improved bonding and riveting pattern
~on the main rotor blades, wider cabin,
- and dual tachometers, to name a few.
Then, at a cost of $1.5 million, Nether-
= N wood built a brand new 37,000-square-
: foot facility at the Stellar Air Park in
Chandler, Arizona, just outside Phoenix.
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But he didn’t stop there. He went back
to the drawing board and added a
Fadec (Fully Automated Digital Engine
Control) to the Exec 90’s powerplant
(see “Gaining Authority,” p. 98).
Netherwood then added more cabin
space, redesigned the seats for better
comfort, and increased the size of the
door openings. Also, a new horizontal
fin was added to give the helicopter
additional in-flight stability. This new-
est model is called the Exec 162F, and I
was in town to take it for a test flight.
After I arrived at RotorWay Interna-
tional’s new factory, I was introduced
to Elbert Wolter, RotorWay's director
of flight operations and an FAA desig-
nated examiner. In a friendly Texas
drawl, he said, “Don’t worry about my
name; just call me Stretch.” We spent
some time going over the helicopter’s

€
At the 162F’s published

maximum speed of 115
miles per hour, it felt as
smooth as a production

helicopter.

flight manual and then walked outside
to do some flying.

We began a standard preflight,
carefully checking the main rotor and
tail rotor blades. Unique to the 162F is
a movable ballast weight. To carry a
passenger, the 162F uses a 25-pound
cylindrical weight that slides on a rod
where the tail boom connects to the
fuselage. For solo flight, the weight
must be repositioned to the toe of the
right skid. A spring-loaded locking pin
keeps the weight in place. This is
another major improvement, because
the original Exec required relocating
the battery to carry a passenger. Since
the 162F has a small center of gravity
range, it's very important to have the
weight in the appropriate location.

Case in point: In December 1993,
an instructor, without repositioning
the ballast, boarded the helicopter
after supervising his student doing
solo hovering maneuvers. As the heli-
copter lifted off with both occupants,
the center of gravity was so far forward
that the nose pitched down, the main
rotor blades struck the ground, and
the helicopter rolled over.

So—after double-checking the bal-

The Rotorway Exec 162F's elegant look belies its fast build time and simple systems.
Annunciators alert the pilot to a failure of the Fadec engine control system (below). Kit
components are assembled in Rotorway's new factory in Chandler, Arizona (bottom, right).




last weight—I climbed into the cockpit.
The i"iiuht controls were within easy
. (The nice thing about hmldlng,d
kit is l}1 it you can adjust the controls’
height dnd length for a custom fit.)
Af -forming the standard checks
and dlmmy_ the engine’s Fadec system,
I hit the starter switch and the liquid-
cooled, 150-horsepower engine sprang
to life. While the helicopter was warm-
ing up, Wolter explained that when lift-
ing off into a hover, I would notice that
the 162F is more stable than most light
helicopters. I must admit that f
having flown many types of |
copters, and because of the 162F’s si:
and weight, I was
as I raised the helicopter off the
ground, it hovered as promised.
Wolter and I spent an hour hover-

em in a h(: :
Instrument panel warning lights
immediately illuminated, and the
engine 2_1ll[l‘.)lll(lli(_?il”_\-’ switched over to
a completely independent secondary
system without power interruption. If
this happens, RotorWay International

recommends landing as soon as prac-
tical. By then our fuel was getting low,
so we headed back in for a break.

My next flight was with John O’Neil,
a company instructor pilot. With
O'Neil, me, and full fuel (17 gallons), the
helicopter was at its maximum gross
weight of 1,500 pounds. In a hove
noticed a power setting of 2
manifold pressure. That same powe
setting while taking off at 65 mph
resulted in a 750-feet-per-minute climb
rate. On our way to a closed airport to
try a few autorotations, I performed
some steep turns and high-speed flight
to get a feel for vibration levels. Indeed,
at the 162F'’s published maximum
speed Ut ll) miles per huur it felt as

;\rmmg at the practice site, I per-
formed a couple of normal and steep
approaches to get a good control feel
before going on to autorotations.
Turning from base to final, O'Neil
rolled off the throttle and I lowered
the collective control to enter autoro-
tation. I slowed to the recommended
airspeed of 65 mph and we stabilized
at a descent rate of 1,600 fpm. No sur-
prises as we glided towards the land-
ing area. At the recommended 35 feet,
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I started a flare to reduce airspeed and
descent rate. I began bringing the
power back in and stopped the heli-
copter in a hover five feet over the
runway. I did some more autos and
found the 162F to be stable and con-
sistent. Anyone proficient at autorota-
tion in the Robinson R22 will have no
problems with this helicopter.

Since the engine has less cubic-inch
displacement than the 150-hp Lycom-
ing engine on the Robinson (162 vs 320
cubic inches), and consequently less
torque, I thought the 162F might have a
problem maintaining rotor rpm under a
high power demand. So, on the way
back to the factory I brought the heli-
copter to an out-of-ground-effect hover
at 1,000 feet. The

structed a test platform to check con-
tinually for belt wear and longevity. As
a result, the original belts were
replaced with aramid fiber cord belts
with twice the strength and minimal
stretch. The company claims the new
belts will survive a rollover long
enough to last between refuelings.

The 162F’s cyclic control uses a dual
cable system. This design eliminates
any slack, allowing instant control
inputs to the rotor system. The cables
are easy for the builder to route through
the airframe and provide redundancy
for safety. The collective control works
mechanically through a series of push
rods and bellcranks.

The company has made a commit-

ment to constantly

engine and rotor . improve the safety
rpm held steady at : and performance
the top end of the Anyone pr?ﬁCI.ent at of its helicopter.
green arc. autorotation in the Considering the

The 162F uses

lack of control the

an asymmetrical Robinson R22 will have company has over

main rotor blade
that is more effi-
cient than a sym-
metrical airfoil.
This type of blade
is subject to higher stresses and twist-
ing forces. Therefore, it is normally
not used in helicopter blade design.
RotorWay had an independent labora-
tory run fatigue tests in order to deter-
mine the expected life of the blades,
which are made of aluminum skin
bonded and riveted to an aluminum
spar. The report showed the blades
would last 4,000 hours. Thus, to be
conservative, RotorWay lists the
replacement time at 1,000 hours.

The engine transmits power to the
rotor system through a chain drive
instead of the traditional gearbox. The
sprockets and chain operate in an oil
bath and provide a reduction in revo-
lutions per minute. RotorWay feels
that for the average builder this sys-
tem is advantageous, in that it is sim-
ple to monitor and maintain. Accord-
ing to Netherwood, the system has
proved reliable. The chain’s life is lim-
ited to 100 hours.

The system also provides a pulley
that, through a series of three belts,
drives the tail rotor. An adjustment at
the rear of the tail boom controls the
tension on all three belts. In 1992
there was a tail rotor belt failure
because an incorrect adjustment
caused a loose belt to roll over in the
pulley sleeve. RotorWay then con-

no problems with this
helicopter.

the building pro-
cess and the-expe-
rience level of
many of the pilots,
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this is not an easy
task. To get a better understanding of
the safety record, I ordered the Nation-
al Transportation Safety Board’s acci-
dent reports for the last 10 years. Not
surprisingly, out of the 47 total acci-
dents reported (this includes the Exec
model manufactured by the previous
owner), the majority—68 percent—
were blamed on pilot error. An inter-
esting fact is that 35 percent of these
were committed by pilots who were
illegally piloting the helicopter without
a rating or a sign-off. The remaining 32
percent were attributed to some type
of mechanical or engine failure.

Here is where it gets sticky. From
the reports it is difficult to tell whether
the mechanical problem came from
the factory or the builder. The only
accident that lists the manufacturer
as the culprit involved an engine fail-
ure in February 1993. A factory-owned
research-and-development helicopter
had a valve-stem fatigue failure from
improper grinding by an outside ven-
dor. The pilot performed an autorota-
tion (no injuries) and RotorWay imme-
diately instituted stricter quality con-
trol. This accident is one of only eight
involving helicopters built by the
“new” RotorWay International Compa-
ny. The remaining seven were all
attributed to pilot error, and the major-

Contrasting the 162F’s sophisticated
engine control system is a simple
drivetrain of belts and chains.







ity of them were training related. The
trend shows that the improvements
Netherwood is making are paying off in
terms of mechanical reliability.
RotorWay lists the kit price as
$59,850, not including paint, avionics,
and freight. When all is said and done,
the price tag will easily go well over

$60,000. This is about the same price
that the Aircraft Bluebook-Price Digest
lists for a clean, mid-time Robinson R22
Alpha. But, unlike the situation with the
certified aircraft, the builder can do all
inspections and repairs on the 162F.
There is tremendous pride in build-
ing your own helicopter. Because it is

an experimental aircraft, the builder
has the authority to modify and cus-
tomize the helicopter. This is evident as
you walk the halls of RotorWay, because
every wall has picture after picture of
proud owners and their machines. |
heard that one builder was looking into
adding retractable landing gear.
Continued

GAINING AUTHORITY

Jumping the chasm to the modern aircraft engine

Rotorway International is unique
among kit manufacturers in that it
doesn't use an off-the-shelf power-
plant. Back in the company’s early
days, founder B.J. Schramm decided
that none of the existing engines would

be ideal for his new helicopter. After

perusing several
designs, he set-
tled on the long-
running Volkswa-
gen flat four. From
that seed he be-
gan modifying the
engine for air-
craft use, eventual-
ly replacing most
major compon-
ents. Today, only
the basic architec-
ture of the venera-
ble VW engine re-
mains. Unlike the
VW, the Rotorway
engine is liquid
cooled and carries
a forged crankshaft
within its cast-alu-
minum cases.
More import-
ant than the 162-
cubic-inch
engine’s mechanical evolution are the
recent electronic advances. Rotorway
calls its system a fully automated digi-
tal engine control system (Fadec)—
not to be confused with the turbine
world’s full authority digital engine
controls. For the new Exec 162F, the
engine gains a new induction system
with long tuned intake runners for
good low-end power—it replaces the
Exec 90's two-throat Weber carburetor
and coolant-heated plenum chamber.
As before, the 150-horsepower engine
uses a dual spark plug ignition setup
on the lost-spark scheme; that is, each

RotorWay's engine begins life as a V. Belts
and chain drives make up the drivetrain.
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spark plug fires once each piston
stroke. For one of those strokes, only
exhaust gases remain in the combus-
tion chamber, so no explosion occurs.
This arrangement allows Rotorway to
use half as many ignition coils and a
far simpler set of electronics.

For brains, a
computer the size
of a dictionary
controls the tim-
ing of the four
main solenoid
fuel injectors and
manages the elec-
tronic ignition
system. Rotorway
uses what'’s called
an open-loop ar-
rangement, in that
there are no direct
measurements of
engine perfor-
mance fed back
to the computer.
Instead, the pro-
cessor samples a
number of para-
meters—coolant
and outside-air
temperature;
manifold, baro-
metric, and fuel pressure; crankshaft
and throttle position; and electrical
system voltage. It compares these
readings to a performance map
burned into a nonvolatile memory. For
every combination of variables, the
computer determines the ideal
amount of fuel to be injected, as well
as the spark timing. While such a sys-
tem is revolutionary in aircraft, it's
commonplace in modern automobiles
and has proven to be extremely reli-
able.

And yet Rotorway has saved for the
rainy day. The main system is sup-

posed to work with a number of the
sensors inoperative and down to 10
volts. If the voltage drops to 10—or
some other anomaly pops up—annun-
ciators in the cockpit warn the pilot. If,
for example, bus power drops below 9
volts, the main computer will shut
down to preserve its circuitry. It can
also be taken out of the loop manually.
So there’s a backup. In a separate
module is a smaller, less-sophisticated
computer. [t monitors engine rpm and
throttle position—through a separate
throttle-position sensor piggybacked
to the main computer’s—and makes
an educated guess at the fuel and
spark requirements. Rotorway has
designed the system to operate
between sea level and 3,000 feet;
above that, the mixture will become
too rich for full power. To deliver fuel,
the backup computer fires a pair of
injectors located below the throttle
body in the intake plenum,; it doesn’t
rely upon the main injectors located
just upstream of the intake ports. In
addition, the spark timing on the aux-
iliary system is fixed, rather than vari-
able as it is on the main computer.
The engine will continue to run
quite well on the backup system,
albeit within a narrower range of
atmospheric conditions. In the event
of a main system shutdown due to low
voltage, though, it behooves the pilot
to ascertain the cause quickly. Should
the system drop to 8 volts or less, igni-
tion ceases and the little four-banger
will go silent. Fortunately, Rotorway
gives the pilot plenty of warnings—
bright red lights on the panel—before
the autorotation fun begins. If Rotor-.
way's Fadec proves to be as reliable as |
the integrated automotive engine
computers, a duff alternator will prob-
ably be the only cause of a computer
shutdown. —Marc E. Cook




Specifications
Powerplant

Recommended TBO
Main rotor diameter
Tail rotor diameter

Recommended rotor blade TBO
Length
Height
Skid width
Seats
Empty weight
Gross weight
Useful load
Fuel capacity, std

RotorWay International Exec 162F
Kit price: $59,850

RI 162F
150 hp
1,000 hr
25 fi
4ft
1,000 hr
221t
Bft
5ft,3in
2
9751b
1,500 1b
5251b
17 gal
102 1b

Performance
Service ceiling 10,000 ft
Hover in ground effect 7,000 ft
Hover out of ground effect 5,000 ft
Limiting and Recommended Airspeeds
Normal cruise speed 95 mph
Rate of Climb 1,000 fpm
Fuel burn 8.5 gal/hr
Maximum airspeed 115 mph
Range 180 miles
Endurance 2 hours

For more information, contact RotorWay

International, 4141 West Chandler Boulevard,
Chandler, Arizona 85226; telephone 602/961
1001; fax 602/961-1514.

All specifications are based on manufacturer's
calculations. All performance figures are based on
standard day, standard atmosphere, sea level,
gross weight conditions unless otherwise noted.
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All you need to build a basic RotorWe
Exec 162F—save the 300 or so hours of
your time, some paint, and avionics.

RotorWay International has
streamlined the building process by
incorporating many prefabricated
components and doing all the welding
on the kits. It has put together a com-
prehensive construction manual with
sharp photographs and clear, easy-to-
read text. The company claims the
162F’s average build time of 300 hours
is one of the lowest in the kit industry.
The new facility houses a training
department for teaching builders to fly
and maintain their helicopters. The
three-part course costs $3,500.
Netherwood knows that most builders
are newcomers to aviation, so getting
aircraft-specific training is the key to
having an excellent safety record. He
has devoted considerable effort to
developing a comprehensive orienta-
tion program for the 162F, and he
even asks builders who are experi-
enced helicopter pilots to attend.
RotorWay International’s latest
move to make its helicopters more
affordable is offering financing for up
to 90 percent of the purchase price
and terms as long as 20 years. So now
your helicopter can not only sit in the
garage with the car, but it can have a
monthly payment as well. '

Tim McAdams, A0PA 925518, is a heli-
copter CFI who has accumulated more
than 5,000 hours, of which 4,700 are in
helicopters.




