Up-engined

Aircam

Lockwood’s AirCam makes an ideal demonstrator for Rotax’s
efficient and very much state-of-the-art 912 iS engine
Words Dave Unwin Photos Duncan Cubitt, Steve Fletcher & Dave Unwin
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ining up with the runway
centreline I was very aware that
this was going to be a first for me:
I’ve flown a fair few single-engine
approaches in multi-engine
aircraft−and even a single-engine
go-around−but never until now a
single-engine takeoff.
Of course today’s aircraft was no
ordinary twin, but the most over-powered
machine I’ve ever flown; the Lockwood
AirCam. And this particular AirCam was
especially interesting, as it had a Rotax 912
ULS on one wing, and a brand-new fuelinjected 912 iS on the other. The AirCam is
a truly unique machine; a lightweight,
twin-engine aircraft with a very big parasol
wing and tandem seats set well forward of
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the wing in an open cockpit. It was
specifically designed by Philip Lockwood
as a camera ship for the National
Geographic Society, which wanted an
aircraft that could fly ‘low ‘n’ slow’ over
very inhospitable terrain (the Ndoki rain
forest in the Congo) while providing a
safe, stable photographic platform.
It is immediately obvious that this is a
machine in which form follows function:
its utilitarian design parameters have
clearly taken precedence over any attempt
to make it look nice, while it is constructed
from a fascinating fusion of methods and
materials. The all-metal fuselage (which
bears more than a passing resemblance to
a dugout canoe) is a monocoque structure
made from sheet aluminium, while pre-

formed aluminium is used for the wing
spars and ribs. The large parasol wing is
mostly fabric-covered−except for the
centre section, which is skinned with
aluminium. This carries the engines,
which are located very close to the
fuselage centreline and are fed from a pair
of dedicated tanks−no crossfeed−with a
capacity of 53 litres each.
NACA ducts in the wing’s undersurface
direct air to the radiators, and to ensure
flow to the air-cooled cylinders there are
vortex generators on the upper surface, in
front of the engine fairings. Interestingly,
although the old carburettor ULS appears
to have adequate cooling with only these
aerodynamic embellishments, the ‘iS’ has
a supplementary radiator fan. This is
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Above: on dual 912 ULS power, as shown in our
air-to-airs, the AirCam was never short of power,
despite the drag of its open cockpit and all those struts
Right: weighing just a few pounds more than its hugely
popular 912 ULS predecessor, the Rotax 912 iS now
fitted to the aircraft promises 20% better fuel economy

because the injected engine runs so
perfectly lean that the combination of a
long taxi and protracted take-off clearance
on a hot day can make it start to run a
little on the warm side. Its electric fan is
operated automatically by a thermostat in
the cooling system−it kicks in at 88°C
and shuts down at 82°C.
The broad span, narrow chord flaps are
electrically actuated, and extend up to
forty degrees. Another unusual design
feature is the bracing wires from the rear
struts to the sides of the empennage. The
fin is absolutely huge, and carries a wirebraced mid-mounted tailplane.
The wide-track undercarriage is a simple
spring steel affair which carries sensibly
sized mainwheels fitted with toe-operated
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Right: Rotaxes, old and new — in the foreground the
injected and electronically-controlled 912 iS, in the
background the carburettor-technology 912 ULS
Below: installed as a ‘pusher’, the 912 iS requires an
additional electric cooling fan to prevent overheating
on the ground. Door reveals electronic control unit

hydraulic disc brakes. The pneumatic
tailwheel steers through the rudder pedals.
As well as being the manufacturer of the
AirCam, Lockwood Aviation is also the
main Rotax dealer on the East Coast, and
before climbing aboard Phil explained the
rationale behind installing the new
injected engine on one side only.
“Basically we were really keen to get
some solid empirical data on the new
engine, and we figured the best way to do
this would be if we took an AirCam and
put a 912 iS on one side, and left the
912 ULS on the other. Flying the engines
with matching props on the same wing
would give us the most quantifiable
information,” he began.
“You probably heard some pretty
impressive claims during the LSA show at
Sebring, and in fact I spoke to one
experienced pilot who reckoned he’d
burned twenty per cent less fuel while
ferrying a new CTLS fitted with a 912 iS.
However, Flight Design is always tweaking
the airframe, and we didn’t know whether
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the prop was the same. Without knowing
the aircraft’s weight or any differences in
density altitude and cruise speed etc, the
twenty per cent claim was a bit nebulous.
The AirCam-derived data is easily
quantified, as both engines are on the
same aircraft!”

An unusual aero engine
Rotax’s nine series engines are amongst
the most important aero engines of the last
25 years, but should your knowledge be
limited to Continentals and Lycomings,
allow me to elaborate. Firstly, the 912 is
an unusual engine as, although it is a fourstroke flat-four, the cylinders are air-cooled
while the heads are liquid-cooled.
Furthermore, because maximum power is
produced at the relatively high engine
speed of 5,800rpm, the prop is turned via
a 2.43:1 PSRU (Propeller Speed Reduction
Unit) or gearbox. This keeps the maximum
prop speed down to a much more efficient
and neighbourly 2,400rpm, while the
normal climb rpm is around 2,100rpm.

The best-selling version is the 100hp
912 S/ULS model, which displaces 1,352cc
and has a 10.8:1 compression ratio. Rotax
has produced more than 46,000 nine-series
engines since it debuted in 1989. As at least
300 different types of aircraft use either the
912 or turbocharged 914, I would guess
that between eighty and ninety per cent of
the ULAs/LSAs and VLAs sold last year
have one under the cowling.
It’s a well designed, well-proven
powerplant, but no matter how good an
engine is there’s always room for
improvement. However, it is surprising
just how different the iS actually is. An
astonishing sixty per cent of the parts are
new, while many of the major sub-systems
have been significantly redesigned. For
example, the oil pump has been changed
to a much more efficient six-vane type.
The oil pressure regulator has also been
completely redesigned, and the oil
pressure and temperature senders
relocated. The crankcase now features a
special coating on both its interior and
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exterior, which not only reduces
corrosion but is also claimed to improve
oil circulation.
With its dual electronic ignition,
electronic fuel injection, dual electric fuel
pumps, Engine Control Unit (ECU) and
optional Engine Monitoring Unit (EMU)
the 912 iS certainly wants its Watts−and
Rotax’s engineers have ensured that it is
well served. A dedicated 200W generator
is used to power the engine’s systems,
while the second generator produces
400W for the aircraft’s bus. Should the
engine’s primary generator fail, the
regulator automatically redirects power
from the other one, to keep the engine
running. Like most piston aero-engines,
the ignition system is controlled by two
independent electrical switches. However,
these do considerably more than simply
grounding a pair of magnetos. In fact, they
actuate two independent ‘lanes’, A and B,
which control the engine via the ECU.

The ECU is a very sophisticated computer
that regulates the electronic ignition and
fuel injection as well as constantly
monitoring every aspect of the engine’s
operation−oil pressure and temperature,
coolant, cylinder head and exhaust gas
temperatures, RPM and manifold pressure,
fuel flow etc. Just about every conceivable
parameter is monitored and controlled,
data being streamed via the two entirely
autonomous lanes. (Lane A is the primary
system, with B as the backup.)

Sophisticated computer control
While the ECU stores fault codes, the
optional EMU can log engine data several
times a second, making diagnostic work as
straightforward as it is on a modern car.
Furthermore, there’s neither choke,
mixture nor carb heat. It’s been a very
long time coming, but it looks as the sport
pilot finally has an engine as advanced as
a modern car’s!

The various changes have added about six
kilos to the 912’s weight, and the fan used in
the AirCam intsallation adds another two.
Anyway, that’s enough facts and
figures for now – let’s go flying! A step
on the right side provides access to the
front cockpit while the seats are
adjustable, but the position must be set
before sitting down. The throttles are
mounted in a box bolted to the left
cockpit sidewall, and move through a
considerable distance. Immediately in
front of the throttles are several rubbercovered toggles. These operate the
magnetos for the ULS and lanes for the
iS, fuel pumps, primers and starters, plus
the flaps and trim. Engine data for the
ULS is displayed on a Dynon D10, while
the more sophisticated iS uses the
Skyview mounted between the ASI and
altimeter.
Overall, I thought that the controls and
instruments were very well laid out, with
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1 Propeller flange with hollow shaft
to accommodate oil flow for hydraulic
constant-speed propeller
2 Fuel line connecting injector rails (green
castings with 912 iS logo on either side
of engine)
3 & 4 paired electronic injectors. ‘Lane A’ and
‘Lane B’ injectors each provide half the fuel
flow required. If one lane fails, the other
switches to provide full flow
5 Air filter and throttle body
6 Duplex electronic control unit (ECU)
7 Duplex fuse box with LED tell-tale indicators
8 Fuel pump module, mounting two identical fuel
pumps in series
9 Upgraded cylinder head with high capacity
coolant jacket at exhaust ports
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7
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Above: hardly good ergonomic practice, these almost
identical waterproof toggle switches operate starters,
primers, pumps, ignition/ECU ‘lanes’, flaps and trim
Right: engine data for the ULS is displayed on the lefthand Dynon D10, while the more sophisticated iS uses
the Skyview mounted between ASI and altimeter

one small exception. All those important
rubber-covered toggle switches
immediately in front of the throttles should
be guarded to protect them from being
accidentally bumped off by an over-excited
photographer−either by a fold-out cover
or old-style lift-up guards. It might also be
beneficial if either control stick could be
removed easily.
With my four-point harness cinched up
(as the sills barely come up to your hips
you’ll want to feel that you’re strapped in
tight) and Phil in the back seat, I was
ready to go. He’d had the AirCam

It became apparent
that the 912 iS
is significantly
smoother...
refuelled that morning, and I noted that
both needles were indicating full. Before
starting the engines, it is absolutely
imperative to look back and ensure that
the prop arc is clear. Although you
should always check before shouting
“clear prop”, it is particularly important
in a pusher aircraft. Phil keeps his
motors perfectly tuned, but as soon as I
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hit the starters I sensed that the iS was
somehow smoother. And practically
before we’d started to taxi I also noted
that the coolant temperature of the iS
was rising more quickly.
The AirCam is incredibly controllable on
the ground. The combination of a steerable
tailwheel, differential braking and
differential thrust make for a highly
manoeuvrable machine. And if this wasn’t
enough, the tailwheel can be made to
swivel through 360° for tight turns.
While running the engines up
individually it became increasingly
apparent that the iS is indeed significantly
smoother, particularly when either of the
lanes was shut down. With a regular
engine, turning off one mag instantly
makes it much more inefficient. (If you
think about it, the burn rate is halved
when running on one plug and the timing
is set up for dual ignition.) In the 912 iS,
fuel/air mixture and spark timing are
adjusted constantly and mixture
distribution is much more even than in the
carburetted version, allowing either lane’s
spark plugs to burn the fuel efficiently
with little power loss.
You don’t need a degree in aeronautics
to know that the combination of a low
wing loading and high power-to-weight
ratio would give the AirCam sparkling
takeoff performance, and it was airborne
before the throttles hit their stops. The
initial climb rate at the 50kt Vy is around
1,500fpm, and as the wind was quite
strong, all we really seemed to be doing
was going up! In fact, we crossed the
airfield boundary at 3,000ft.

Levelling off requires the throttles to be
pulled well back, as the aircraft has more
than enough power to exceed Vne on the
level. It was interesting to note how
sheltered the cockpit remained as the
airspeed rose, clear proof of the
efficaciousness of the well-designed
windscreen. Having sampled a couple of
different AirCams in the past, I soon
settled back into flying what remains one
of the most fun machines I’ve ever known.

Phenomenal takeoff
Basically, the AirCam has twice as much
power than it needs, granting it
phenomenal takeoff performance and
astonishing rates−and, more importantly
angles−of climb. Control around all three
axes is exemplary, with authoritative
ailerons, an effective elevator and
powerful rudder. Harmony was also good,
while stick forces were light at low speed,
and firmed up proportionally as speed was
increased. Even though all three of the
primary controls are cable-actuated there
is almost no slop in any of the control
circuits. The stick-free stability is very
good, being strongly positive longitudinally
and directionally, and positive laterally.
All round, this is a very solid, stable
platform−just what any photographer
would want. You could almost say the
AirCam does exactly what it says on the
fin. It offers multi-engine safety, ultralighttype stall speeds, plus exceptional visibility
for the photographer or cameraman, as it
has all the advantages of a high- and low
wing, due to the tandem seating being set
so far forward of the parasol wing.

SPECIFICATION
LOCKWOOD AIRCAM

N DIMENSIONS
Wingspan
Length
Height
Wing area

10.9m
8.2m
2.56m
19.04sq m

N WEIGHTS AND LOADINGS
Empty weight
Max all-up weight
Useful load
Wing loading
Power loading
Fuel capacity

472kg
763kg
291kg
40.07kg/sq m
5.11kg/kw
106 litres

N PERFORMANCE
Vne
Cruise
Stall
Climb
S/E service ceiling
Take off to 50ft
Landing from 50ft

96kt
80kt
33kt
1,500fpm
10,000ft
120m
150m

N ENGINE AND PROPELLER
As tested, 1 x Rotax 912 ULS (port)
and 1 x Rotax 912 iS (starboard)
air/liquid-cooled ﬂat-four engines
producing 100hp at 5,800rpm and
driving Warp Drive composite
three-blade ﬁxed pitch propellers

N MANUFACTURERS
Lockwood Aircraft Corporation
Email: info@aircam.com
Web: aircam.com
Rotax web: ﬂyrotax.com
UK Rotax distributor - Skydrive
Tel: 01926 612188 Web: skydrive.co.uk

Two areas in which the AirCam
particularly excels are slow flight and
single-engine manoeuvres, and a series
of power-on stalls was particularly
interesting, as we actually gained altitude!
As the airspeed falls away a small amount
of pre-stall buffet can be felt through the
stick, while at the stall it did tend to drop
a wing. This may be due to a combination
of precession and P-factor, although to be
fair the wing drop is quite lethargic.
Power-off stalls are equally benign, and
even if you did inadvertently stall (which
must be almost impossible) all you have to
do is open the throttles, as with such a
high power-to-weight ratio and low wingloading, the AirCam will be flying again
instantly. However, it is worth noting that
due to the relatively high thrust line
produced by the wing-mounted engines,

adding full power at the stall pitches the
nose down. Excessive simultaneous
stick forward movement creates a very
nose-down attitude and consequent loss
of altitude.
Time now to examine another of the
AirCam’s amazing claims to fame: its
remarkable single-engine performance.
Having shut down the port engine, the
nose did swing slightly, although only a
small amount of rudder was needed to
keep the ball centred. Indeed, when
compared to every other twin I’ve flown
its asymmetric characteristics are so subtle
as to be almost unnoticeable. As the
engines are close to the centreline the
rudder pedal forces are very low, while the
surplus of power means that the
performance−although significantly
degraded−is still comparable to many

light aircraft. At the Vyse of 50kt, the rate
of climb was in excess of 500fpm, while
Vmca is astonishingly low at 40kt.
Unsurprisingly, the other side of the speed
scale is less impressive. The parasol wing,
fixed undercarriage and myriad struts and
wires all combine to create a considerable
amount of drag, and even though the
AirCam has more than enough power to
exceed Vne on the level, it should be borne
in mind that this is less than 100kt.
However, in an AirCam the journey
is more important than the destination,
and it is hard to describe just how much
fun it is to skim along the shoreline of
Lake Istokopoga at ten feet while looking
for some of the 10,000 ’gators that
live there.
Back at Sebring I flew several circuits.
Although the wind was favouring R19,
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Dave flew the amphibian
version during an earlier visit to the USA

Phil insisted that we use R14 as “we don’t
want to make it too easy for you.” In fact,
despite the crosswind all the landings were
easy, and with a threshold speed of 40kt, I
could also clearly see that with only a
small headwind an experienced AirCam
pilot could almost ‘hover’ down to the
ground. Of course, as it has low inertia
and high drag (particularly when the
engines are at idle, as the two fixed-pitch
props create a considerable amount of
drag) the AirCam will slow rapidly.
Indeed, a fun exercise is to set half flap
and maintain 1,000ft until the runway
numbers are about to slip under the nose,
then simultaneously close the throttles and
push the nose down−way down.
Although it feels as if you’re diving
vertically, the speed doesn’t really build
up, and as soon as you level out it bleeds
away extremely quickly. There’s no

shortage of drag, so you must monitor the
airspeed very carefully, as it just collapses.
The POH actually recommends carrying
power into the flare, until you’ve logged a
few hours on type.
While we’d been flying the wind had
strengthened considerably, but despite this
and the size of the fin, any tendency to
weathercock was easy to control. Time
now for the final test; a single-engine take
off. For the first time that day I could use
the crosswind to my advantage (it would
help cancel out the tendency to yaw), so
having shut down the port ULS engine
I turned the mags back on (just in case),
lined up and smoothly opened the
starboard engine’s throttle. As it’ll fly well
below Vmca, the trick is at 30kt to
simultaneously pull the power back while
pushing the nose over to pin the wheels to
the ground, before opening the throttle

again. This was great fun, and although I
never got the nose quite as far down as
Phil kept urging me too, nevertheless each
take off worked out okay (although his
were much tidier). But what an incredible
demonstration of the AirCam’s power and
controllability! Simply amazing.
Back at the hangar, I noted the contents
of each fuel tank. We’d been airborne for
over an hour, and the starboard tank
clearly had more fuel in it than the port,
which was even more impressive if you
remember that all the single-engine work
had been done with the starboard! Final
proof of the improved efficiency of the
912 iS comes from the closely monitored
32-hour Sebring-Oshkosh round trip flown
by Lockwood General Manager John Hurst,
which demonstrated a 15% improvement
in fuel economy over the carburettor 912
ULS. The AirCam cruises at just 50%
power: at a more typical 75% setting, the
improvement is closer to 20%.

Worth the extra cash? Yes!
The 912 has reached a new level of
maturity with the iS. As well as doing
away with such out-dated devices as
chokes, carburettors and carb-heat
controls, the ECU ensures that the engine
is always operating at its optimum setting.
Furthermore the ability to log data and
trace faults should greatly facilitate
maintenance. The 912 iS is £3,000 more
expensive than a 912 ULS, so is it worth
it? Well, let me ask you a simple question:
Can you think of any modern car that still
uses a carburettor? No, me neither−and
there’s a good reason for that!

ALSO AVAILABLE IN....
T AirCam is also available
The
as an amphibian, and I
greatly enjoyed testing one
a few years back. Some of
tthe other floatplanes that
I’ve flown, such as the Piper
Cub and Cessna 172, fly
noticeably differently once
all the extra weight and drag
of a pair of floats is hung
underneath, but the AirCam
is so overpowered that you
don’t even notice. The
control and stability are not
adversely affected.
Water work was what I
had really been looking
fforward to and, as I’d
expected, this was great
sport.
‘Splash ‘n’ dashes are
s

easy, and the amphibious
AirCam is just as
manoeuvrable on the water
as in the air or on the
ground. The floats aren’t
fitted with water rudders,
but with so much differential
thrust available they really
aren’t necessary. Unlike
some other pusher-type
amphibs that I’ve flown, the
engine temperatures stayed
in the green the whole time,
even on the water: a
significant advantage of
using liquid-cooled motors.
The day’s flying I enjoyed
with the amphibious AirCam
ranks as one of the best I’ve
ever had.
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