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A New Block on the Kit - More or Less -- TWINSTARRIite

Moving the TWI

Days 2002,

Introduction : Concept
The Twinstarr (note the correct spelling) is the brain-
child of the latw Don Famngton who, after several years
intensively trying out several models of two-seat open
gyroplane designs for training in his fulliime gyroplane
school, came to the conclusion that there actually wasn's
anything out there satisfying his requirements. So he set oul
custom-designing o specific gyroplane rainer meeting the
Tollowing requirements:
-SAFE TO FLY!!!!!
<Flight characteristics and perfirmance similar 1o
ar better than the ripical mwo-bladed
single seat gyro planes on the marker
-Srability compureble 1o fived-wing
Reliable engine and airframe strictire
-Capable of withstanding rhe daily abuse of stadent
Fraiming
«Laeninil prifest eomifort and erosh prriateetion
Mimmum 300 1bs pavioad
Mirntrrm maintenance
~Avitiiadle in kit ferm at an gffordable price
«Eaxy 1o build
-Comipact size far storage (removable masr

Being a trained aerodynamicist in disguise us 8
pilotinstructor/examiner he came up with a purposely
designed and properly siress-analyzed tundem-design with
o TiG-welded 4130 steel twhing airframe sitting on an
ingenious spring steel undercarriage calculated 10 with-
stand “student lundings™ ar 1400 [hs Max Gross Weight
{although the publivized weight was initially restricted 1o
L2(H) Ibs), Twin fins and redders of conventional riveted
aluminum construction made for a very compact and light-
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weight atrframe. Engine of choice was the Lycoming 0-320
of 15060 HP, with it's reliability and performance,
Comfortable seats in a streamlined fiberglass enclosure tal-
tored fo aceept 2 full-sized pilots weighing over 230 Ibs
each with controls readily wt hand in addition 1w a well lud-
ol tnstrument panel with eadio, transponder and intercom.

The very promising maiden flight of the pre-produc-
tion prototype took place in 1992 with o smaller engine.
Every now and then in avistion an extraordinary design
rolls out of the hangur and even during the first flight it is
apparent that the designers did their homework well and
got it right first time, So it was with the Twinstarr, From the
first flight it was quite clear it was o winner excellent sta-
bility and handling with exceptional performance.
Wheneverfwherever it was demonstrated, favorable com-
ments on the stubility and solid feel were made by both
novices and “old hands" alike. This stability and behavior
tapidly eurned it an excellent reputation, which was in no
small part due to its centerline thrust (years before the
Gyroplane Stability Research Program by the University of
Gilasgow)

The protolype was used in the duily training of stu-
dents and quickly showed its value in terms of siwdent
progress, ¢ase of maintenance and relisbility. It was a new
generation of gyroplane trainer, setting o new standard for
Iwo-seal gyroplanes.

In the editorial of the September 2002 issue of the
PRA Rotorcraft magazine five recommendations were
made for gyroplane design/manufacturing standards 1o
increase stability and hence safety, They are: installation of
8 horizon Indicator, centerline thrust aligning the propeller
thrustline with the vertical center of gravity, proper control
ratio. and proper disk-loading. The Twinstare already mel
exceeded and incorporated these recommendations even
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Side view of the new TWINSTARRIite
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Woody, Mying the TWINSTARRIIte at Wallls Days
2002, in Farnhorough, England.

years before they come 0 light. Please read also the PRA
board of directors article (including addenda) in the
Dec20021an2003 issue of Rotorcrafl. The conclusion
speaks bor 1isell

| was fortunate enough to instruct for several years al
the Farrington Aircrdft Flight School (Padecah. Kenucky)
in the orginal Twinstarr and 1o have been closely involved
with its design from the very beginning

TWINSTARR - Data:
Empty Weighi 6500 « T Ihs

Mux Gross Weight L2040 | 140000 s

Engine Power 120-200 HP

Rotor Diameter Jon

Ve 65 Mph

Fuel 16 US Gallons
Endurance 2 Y% Hours (+20

Mins legal reserve)

Now beging the early story of the TWINSTARR e,
ity inceprion and development. [ hope this will give you
informaiion abous L my follow-on machine fo the Twin-
starr and 2. an everview of one proceis for new design
development.

Twinstarrlite : Pregnancy
My plan garly-on wis to promote the safety of the
gyroplane 1 Europe (especially in Belgium), It will thus
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The TWINSTARRIite's engine in installed position.

come as no surprise that os soon as | retumed 1o Europe
after 3 Ve very enjovible and successiul yeurs gt Fammglon
Alrcrafl. plans were muade to operute a Twinstier over hene
simce there was a need for o stable gyroplane trainer

A quick situatien=check showed that o European
ulirulight category for gyroplanes would soon be estub-
lished wath a Max Tuke-Chil Wesght (MTOW ) of 430 kg
(990 [bx), This weight included two occupants of T8 Kg
(172 Ibs) each. as well & fuel lor & fight of minimum oneg

TWINSTARRIite rotor head, up close and detalled.
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hour dration it cruise power setting, There was also a max-
imum allowable horsepower reguirement in France where
my Twinstarr was to be registered. Unfortunately the origi-
nal Twinstarr-design clearly would not meer these require-
ments (und only very few European gyroplines would, for
that matter). It was too beavy and oo powerful to be legul
over here,

Bul | had an ides. My close involvement with the
Twinstare project ot Farrington Adreraft had brought a very
inimate first-hand knowledge of gyroplane design parame-
lers and those of the Twinstarr in particular. Together with
my brother who holds a degree in Acrospace Technology,
we made some preliminary calculations and put our idea 1o
Pron, who approved and cleared it immediately,

Bones and Body : Airframe, Empennage and
Landing Gear

The TWINSTARR-mirframe is a time-proven faciory
TIG-welded space frame of whular {4130) steel. Anyone
knowledgeable about atrcraft (or even racing cars for that
matter] stroctures Knows this 1s probably the best
strength/wesght combination without sacrificing repairabil-
ity or affordahility. We decided 1o retain the fuseluge and
twin empennage in s entirety. Since the original structure
wits designed for 1400 LBS, the safety factors would be
well beyond those required (990 Ths MTOW in Europe).
The only weight-saving change we made was using honey-
comb floorboands instead of the standard plywood ones.

The landing gear is also the onginal tubular spring
steel one. well known for its unequalled ruggedness. In
about seven years of evervday training. nobody had ever
been shle 1o damage this landing pear (despite many excel-
lent attempts by studenis!!!!'),  The original Clevelaml
wheels and disc brakes compiete the high-quality construc-
i,

The Heart of the Maiter :
Engine and Propeller

We all know that gyroplane performance is quite
dramatically adversely affected by weight. The lighter. the
better. (For a good example of how important light weight
accompanied by strength is, take a good look ar o Wallis
L@ YT, )

Fhe idea was 1o use a light engine 10 bring the empty
weight down and the horsepower within the legal allowed
range. Looking at the figures one will soon realize we
wiuld have to loose one third of the empty weight, which
meant something in the region of 200 1hs! Not easy 1o do.

Sa the quest was-on for a lightweight engine of suf-
ficicnt output.

I'had a personal preference for air-cooled four-stroke
engines for simplicity and reliobiluy (safety), Our caleula-
tions showed that an engine with weight and horsepower
similar to the Rotax 912 would do it We researched 1 num-
ber of possible alternatives. After some sudy and compari-
son, we found the perfect combination of “desiruble™ and
“affordable™ The Vermer SYS1400. Made in the Crech

Rotorcraft

] WWW.pra.ong

Republic (well known for its quality aviation producis), of
larger capacity than the Rotax 912, air-cooled. dual ignition,
T8 HE. almost 30 % more torque than the Rotx 912, bt at
substantially lower price (including evervihing, even engine
mstruments!! ), we decided 10 iy it (see website informa-
ticn at end of anicle).

We now hod an engine of hall’ the welght, half the
size. half the eylinders and hall the horsepower of the orig-
nal Lycoming 0-320. The question was how 1o keep the
CG within range? This s where the onginal Twinstar
design again shows its superiority. Without changing the
truss-constructed removable mast, the Twinstarr design will
accepd o very large mnge of CG, allowing lightweight
engine installations without structural changes 1o fuseluge
or landing gear, We designed and constructed o 4130 sweel
engine-mount that stll allowed a front sea weight of  size-
able pilot. The hang test showed that the difference between
single priovempty tank and dual pilotfull tank is only 0, ]
degree (not & misprint: one tenth [1/10ih] of a degree!!),
That means that just as in the origingl Twinstarr there will
be moy percervable CGoshift between a full tank and an
empty tank, with either two pilots or one pilot on board.
Another very importam leature retained from the original
Twinstarr is the location of the thrustline, located to pass s
close as possible through the vertical C of G. resulting in o
very positively stable aircraft,

Transforming this engine power into useful thrust is
the task of the propeller. Following the old Bensen rule of
thumb to have hall as much thrast as the Maximum All Up
Weight (MAUW), we selected a very efficient propeller of
French manufacture (DUC Windspoon), designed for the
Rotax-912 series of engines

The “Headgear™:
Rotorhead, Blades and Prerotator

Preliminary weighing showed we were in the ball-
park, Weight reduction also meamt we could use a smaller
dizmeter rotor, We opted for a 8.20 m (27 ) rotorsystem of
French manuficiure by Mr Averso, o well-known French
gyroplane pioneer. These rotors are made 1o a very high
standard and can be bolted directly onto the hub bar, (See
pictures] Forget siringing the blades on assembly, just pul tn
the boles, ughten to the proper torgue and go fy! Anyvtime |
string those blades to check whether they were aligned cor-
rectly showed that there really is no need for stringing any-
more. These rotors also impressed us with their lifting capa-
bility and smoothness (the well-designed advanced elas-
tomerically-mounted mtorhead from Averso Aviation takes
mast of the credil for that),

The Twinstarr used an ¢lectric prerotator but we
warted mare than the usual 120 RPM one could ger out of
that system. We designed a mechanical prerotator using off-
the-shell available components and double V-belts to cope
with the power rransmitted. Activated by a cockpit-mount-
ed lever, it weighs less than the electric one and also elimi-
nates the need for o heavy-duty battery

Finally. a rotor brake is incorporated which can also
be used as a parking brake for the rotor.
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A Twinstarrlite is Born

After this pregnancy full of sdventure, belly-aches
andl bouts of nausen often caused by “stillborm-predictions™
(I mever fly!) from self-proclaimed “experts”, the birth
was announced; Empty weight of the new baby s just
under 250 Kg (550 Ibs) including oil, intercom, radio and
transponder. That is almest 200 Ihs less than o typical
Twinstarr!!!,

What this means in everyday térms i thal we can
take two occupants of the legal weight and full fuel which
would give us almost 4 hours endurance (see further).

Empty Weight under 220 Kg (490 Ibs) 15 possible
isee turther), which would mean two occupants of 93 Kg
(205 Tbs = well over the legal European defined weight)
ench and still ieke full fuel, without exceeding either C of G
or Maximum Take OFf Weight (MTOW) himats!!!! | think
one would be hard pressed 1o hind another Iwo-set
fourstroke-engined gyroplane that matches those figures

Christening and Namegiving

ot only have we been able to retain the fight char-
acteristics of the original despite shedding a significam
amount of weight, but in the process also added the follow-
ing useful featores: powerful prerotator, in-Might adjustable
trims, increased range and less vibration (= more comfort),
We therefore thought it only fitting 1o name our newhom
Twinstarrlite and on its nose proudly display s “Spirit OF
Paducah™-signatwre in respectiul tribute 1o Don Farrington
and his whole crew

The goad got even better. and the “Twinstarrlite™ cer-
tainly 15 worthy of s name.

First steps

A typical take-off goes like this: after completmg
checks, line up, engage prerotator smoathly and let rotors
accelerate to about 260 RPM before releasing the differen-
tial Cleveland brukes and starting the actual take-off roll
Acceleration is swift and straight, lifi-off occurs very short-
Iy thercafter and the machine settles in a 55-60 MPH climhb
at 700-750 FuMin solo, With a 220 Ibs passenger an board
S00-550 fuMin is indicated. Not bad on only 78 HP!!
Handling is smooth (stickshake is negligible) and very sta-
ble with nicely harmonised controls, replicating the behay-
ior of its bigger brother Twinstarr. Cruise speed is indicated
px 55 Mph IAS, but tests have shown there is a position
error of the pitot tube resulting in an low IAS, 60-65 Mph
CAS Is a more realistic figure.

The engine sounds very nice and guiet, singing a
pleasant note as it Mies along. Fuel burn is less than 15 L/h
(4 US Gallonsm). That's nght; less than FOUR US Gallons
per hour, folks!! With a 60 L (16 US Gal) tank this results
in an endurance which almost doubled to 4 hours!! This
muy be bevond many a bladder range. The Verner burns
auto fuel, guite a bit cheaper than uvgas. Direct operating
cost per hour have fallen to less than half, Indirect costs are
also lower because of less frequent oil changes, less expen-
sive maintenance and a Jower purchase price. All this
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results in more affordable training withoul sacrilicing safe-
ty (see the special repont from the PRA Board of Direciors
in Dec 2000/0an 2003 edition of the PREA mogasine
Rotorcrull, regarding  safetyimplications of high trainng
LY

We can indeed My more for less money, Not u bad
deal i you ask me.,

Normal approach is flown at around 55 Mph CAS
followed by a soft, smooth and securate landing with Tile
or no roll-oul. The whole machine retains the Twinstam's
comfortable charactenistics and solid stability

The Twinstarrdite made it public debut last year amnd
Mlew at several gyroplineg My-ins in Evrope creating loads of
interest. the Wallis Days being the most notable one.
Reportedly it was guicter than and out-climbed a well-
known twioeseater design of alimost twice the horseposwer,
The Twinstarrlite wos guieter, too. We think poise will
become an mereasingly more imponant issue in the mext
years. so we addressed that as well,

DPon Farrington would have been very proud!!!!

Adolescence
Further weight loss

We have now a machine that has an Empty Weight
(EW) less than 550 Ibs. which is almost 200 Ibs bess than the
original. Weight can be reduced further by using o lighter
rotorsysiem (e.g. Dragonwings will suve another 15 kg (33
b)), lighter wheels (instead of the original Cleveland
wheels and brakes suitable for o 2065 Kg (4550 Ibs) limit
load), no radio or ransponder, and the recently released
new Verner engine (with imtegral gearbox) tips the scales at
10 Kg (22 Ibs) less than our older version. These combined
weight reductions eventually result in an EW of Jess than
220 Kg (490 Ibs), Lighter EW means increased perform-
ance andfor more payload. Al this without loosing any of
the strength of the 635 Kg (1400 [bs) AUW of the origimal

The Twinstarrlite is in all probability the lightest
practical Tourstroke-engined trainer available with good
performance and 4 hours cross-country capability in relax-
ing comfort.

Meobility : Enginelpropeller

We have not finalised testing the best engine/prop
combinmtion. Other propellers may vield higher cruise
speeds andfor higher rates of climb,

Other engine options are: Rotax 912, 9125 and even
914 (those albeit al @ significantly higher cost and ingreuas-
ingly longer lists of mandatory service bulletins). as well as
Jight Subaru-adaptations (ar a slight weight penuliy) are
among the possibilities.

Direction in life

A nitrogen-pressurised fuselage structure 15 already
being developed. a safety-feature found only on some type-
certified aircraft, but very rarely on expenmental category
aircraft

TWIMATARREFRTE Conlf, nielf Jrege
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Telatemp indicators on primary beanngs will wam of possible impending failure.
Accurare (and lighter) cupacitive fuel indicator, incorporating low fuel level warning light.
These ure but & few Inexpensive salety-crnhancing [eaturés that will be incorporuted.

What lies ahead ?

Avuilability, production ond manufacture:

Production of the Twinstarr-kits ceased shout 2 years ago with the untimely demise of Don Farrington who suffered
& hean attack.

However, all tooling, production welding jigs and fixwres, fibergluss mouldings, files, fully illustrated construction
muntal, ete. are all available to rapidly start up kit production again, At S2000 Jess (completed with Lycoming - 320 air-
cralt engine) than & popular side-by-side gyroplune, the mgged Twinstarr hos always been known for s very high quali-
ly-for-money ratio. With the Twinsurrlite meeting the European ultralight requirements now also on the scene using an
identical mirframe and sub-nssemblies, two versions could be wken into production almost Instantly,

Both Twinstarr and Twinstarrlite more thon [ikely meet and éxceed the stringent British Civil Alrworthiness
Requirements (section”™ ™) on par with the Amenican Part 23 Sundard Category cenification rules (which it was designed
1y meet from the very beginning anyhow!!), an imponant benefit in the near future,

The Twinsturr also firs the Light Sport Gyvropline category nicely as a ready-1o-fly gyroplane with an AUW of 1200
Ihs (542 Kg) (sounds familiar?).

Woody DE SAAR

Woody DeSauar can be reached at:
Scotiu

Coster Road

Cireal Yarmaouth

NR3I STE Grewt Britain
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In addition w the foregoing anticle, Mr. DeSaur appends the following data for any readers wistung to lollow up an

his artiele,
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Specifications : Twinstarr Twinstarrlite
Fhinsensioirs
Height 260 cm 270 cm

[ e 11%
Storage Height 173 cm 173 ¢m

ag 64"
Lengih 397 cm 397 cm

156" 1567
Giear Tread/widih 216 cm 216 cm

85" Bs"
Rotor Dinmeter 854 - 914 cm 823 - B54 cm

28 =30 M 27-28f
Weights
Design Empty Weight 320Ke 250 (220) Kg

700 Lbs (Typ 740 Lbs) S50 (490) Lbs
Design Gross Weight 545 Kg 450 Kg

1200 Lbs 990 Lbs
Average Useful Load 225 Kg 215 Kg

S04 Lbs 475 Lbs
Fuel o) L o0 L

16 L'S Gal. 16 US Gal.
Endurance 2 W3 Hours 4 Hours
Range 160 sm 260 sm
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