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SOLAR WINGS LTD.

OPERATORS HANDBOOK
PEGASUS QUASAR

ROTAX 503 AIR COOLED ENGINE

1.0. CENERAL: The Pegasus Quasar 15 an advanced weight shift controlied,
sircraftr. It may be £flown solo or dual. its rugged construction is
complémented by a short take off and landing run and excellent rate of climb,
allowing pilots to carry out a wide variety of operations from airfields quite
often inaccessible to conventional aircraft. Using more appropriate airfields
the Pegasus (uasar can also be used as a safe and reliable training machine.

1.1. PRIMARY STRUCTURES AND SYSTEMS - THE WING:

1.1.1. THE SAIL: Phe (uasar is the product of one the most experienced
flex-wing design teams in the world today. “?he sail fabric is cut with
exacting accuracy from a stapilised polyester using a tight, virtually non-
porous and tear-~resistant weave construction. Double-stitched seams using 2
compatible thread ensure complete panel join integrity. gail reinforcement
is achieved by including extra material at high stress points. The aexofoil
section 1s defined by preformed aluminium and preformed aluminium composite
ribs, with chordwise tension being maintained by attachment to the trailing
edge. The predictable low speed stall exhibited by the Quasar, 1is achieved
mainly by the clean lines of the aerofoil's leading edge radius and owes as
mock to the design and production teams expertise as it does to the insertion
of a full length Mylar insert.

1.1.2. THE AIRFRAME: All the main tubing used in the airframe is HT 30 TF
aluminium alloy suppiied by British Aluminium from sircraft quality billets
using = special process of mandrel extrusion followed by being drawn to agreed
industry specifications. All external tubing and main inserts are anodised
to give maximum protection against corrosion. There are no welded components
in the frame, and sheet fittings are plated, anodised or stainless steel. All
bolts are of high tensile steel. Rigging wires are pvCc covexred where
necessary to affcrd protection to the gccupants and to also serve as an anti-
kink m=zasure. : )

1.2 PRIMARY STRUCTURES AND SYSTEMS - THE TRIKE:

1.2.1. THE POWER UNIT: The engine is & Rotax air cooled twin-cylinder two-
stroke of 496.7cc rated at 43 php at 6350 rpm. (6500 RPM continuous, 7000 zpm
max.) The drive utilises a purpose built gear box with a 2.%58: 1 reduction and
a choice of either two bladed or three bladed propeller. Forced vibrations
from the power unit are isolated from the main frame by

a) Mounting the engine on anti-vibration rubber bushes.

h) An integral tprsional vibration absorber built into the gearbox.

1.2.2. THE ROLLING CHASSIS: The main structure of the trike is of sguare

‘section high strength aluminium alloy tube (HE30TF). A rigid GRP tandem seat is

fitted which Jlocates onto the folding tubular seat frame. The seat
inceroorates a foldable hackrest for the front pilot, .

The rear undercarriage comprises an advanced composite flexible beam with
integral spats which carry the braked mainwheels. The outer sections of the
spats are removable foi cleaning and inspection.

The nose undercarriage is steerable and ingorporates footrests and
throt:le/brake controls. A trailing link elastomer suspension system is
fitted.
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1.2.3. THE FUEL TANK AND SYSTEM: Fuel is fed from a single 44 litre fuel
tank mounted beneath the seais. The fuel system has a fuel cock and external
filter backed up by an internal strainer fitted to the end of the fuel tank
pick-up pipe. External fuel pipes are fire-resistant.

1.3 SECONDARY STRUCTURES AND SYSTEMS3:

1.3.1. ENGINE CONTROLS:  The primary throttle control i3 foot-operated
(forward foxr full power and rearward for power off) and complemented by the
friction-damped hand throttle (forward on and rearward off) on the port side
pof the seat frame. :

The mixture control is a pull and twist type in the port side cowl intake
area. Twisting the knob clockwise will lock it at any setting and twisting
anti-clockwise will free i*+. In the freed state pull the knob out(towards the
sront of the aircraft) to enrich and push it in to weaken. Normal running is
in the fully weakened condition.

'an  ignition-kill switch {up £for on/down for off) is fitted on the
starboard side of the seat frame.

The engine start system is a pull-start running from & pulley half way up
the main pylon.

1.3.2. BRAKING SYSTEM: The drum brakes are mounted in the rear wheels and
are operated hy a foot pedal on the left side of the front fork steering baz.
A brake locking device 15 provided for parking and engine run-up purposes. Ta
lock, press the brake pedal and, with the ieft hand, 1ift the adjacent locking
lever and engage one of its slots with the hoop on the side of the steering
assembly. Release occurs automatically the next time the brake pedal 1is
pressed.

1.3.3. -FUEL: 97 Octane, 4 star petrol mixed at a ratio of 50:1 with a mnon
detergent good guality 5 stroke oil is the recommended fuel/mixture for the
Rotax 503 engine.

%% % %*TMPORTANTH % %%
FILTERED FUEL ONLY SHOULD BE ADDED T0 THE FUEL TANK.

1.3.4. SEAT BELTS: Lap straps are provided for beth occupants. In
addition, a single diagonal shoulder restraint is provided for the front seat
and twin shoulder restraints for the rear.

1.3.5.  COCKPIT AND FAIRING: All fairings are made of light weight GRP and
serve the dual functions of giving the pilot a degree of weather protection as
well as improving the aerodynamics of the aircraft. The engine is also fully
cowled.

1.3.6. RLECTRICAL SYSTEM : The Pegasus Quasar 18 fitted with two
standard wiring systems; one for transmission of electrical power derived from
the engine alfernator and the other for sensor signals to Dbe used 1in
instrumentation.

power is derived from the engine alternator which has two separate power
output windings. The two windings may be connected in parallel 1f dezired(see
wiring diagrams, in sec.?). The power available is a function of engine Ievs
and the electrical loéad. With the two windings connected  in parallel full
power 13 nominally specified at 140 watts but can be as high as 250 watts
dependent on revs and load.

Cconnection to the cables is via crimp connections in rubber connector
housings and, 1in the case of the power cable, also via a two part plug and
socket screw terminal block.

2
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2.0. GENERAL INFORMATION:
2.1. ATRCRAFT:
Empty Weight CG. Dpsition: 150.6 cms rearward from front wheel
axle.
Useful Load
1. Max pilot weight 198 lbs 50 kg
2. Max passenger weight 198 1bs 90 kg
3, Max weight of fuel(42litres) £5.9 1bs 29.9 kg
4, Max baggage 2.2 lbs 1 kg
Total 464.9 lbs 210.9 kg
Max All Up Weight 841.3 lbs 38L.6 kg
Min All Up Weight 490.5 lbs 222.4 kg
2.2. WING:
Hing Span: 33.95 ft. 10.35 m.
Sail Area: 164.3 sq £t. 15.264 sq. m.
Aspect Ratlo: 7.0
2.3. TRIKE:
Length (erect}): 111 ins 282 cm
Length (fold down}: 114 ins 289 Ch
Width: 72 ins 183 om
Track: 65 ins 165 cm
- "Height (exect): 98 ins 249 cm
Height {fold down) 61 ins 155 cm
Minimum payload: 156 1bs 55 kg
Fuel Tank Capacity. 44 Litres. 9,7 Imp. Gals.
Useable Fuel. 42 L.itres. 5.2 Imp. Gals.
Unuseable Fuel. 2 Litres. D.44 Imp. Gals.
Fuel. 97 Octane. 4 star petrol.
puel Petrol/0il Mix Ratio. 50:1
Gearbox 01l EP90 Hypoid.
FILTERED FUEL ONLY TO BE ADDED TO THE FUEL TANK.
2.4. ENGINE:
Model, Rotax 503
Capacity 496 .7ce
Max Rpm. 7000 Rpm.
Max Continuous Rpm 6508 Rpm. o
Max Cylinder head Temp. 258 C 4807 F,
propeller Pitch getting 14° at 53.5cm from hub centre.
NOTE:

For all other engine data refl
supplied as @ gppplement to the Al

A ¢

ey to the engine manufacturers handbook

reraft Operators Handbook .
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2.5. AIRCRAFT WEIGHT
2.5.1  EQUIPMENT LIST

Equipment approved for £itting fo the Pegasus Quasar without violation of
the UK Permit to Fly is as listed below

TTEM NUMBER ITEM WEIGHT
1. PZL ASI 0.85 1bs 0.384 kg
2. WINTER ASI(inc pitot & piping) 0.38 lbs’ 0.174 kg
3. Large SILVA compass and mounting 0.66 1lbs ¢6.3 kg
4. AIRPATH compass 0.54 1bs 0.244 kg
5. gmall WINTER altimeter 0.24 1ibs 0.11 kg
6. UNITED INSTRUMENTS altimeter (.83 1bs 0.376 kg
7. WINTER VSI including £lask 0.77 1ibs 0.35 kg
8. UNITED INSTRUMENTS VS3I g.75 “bs 0.342 kg
9, WESTACH hourmeter{inc DC module) 0,30 ibs 0.134 kg
10. WESTACH twin cht gauge ¢.22 lbs 0.1 kg
11. WESTACH egt/cht gauge 0.22 lbs 0.1 kg
12, WESTACH rev counter/cht gauge 0.22 lbs 0.1 kg
13, WESTACH rev counter (.22 lbs 0.1 kg
14. WESTACH egt/rev counter 0.22 1lbs 0.1 kg
15. AVIASPORT rev counter 0.40 lbs 0.180 kg
16. Westach twin egt gauge 0.22 1lbs 0.1 kg

2.5.2 EQUIPMENT FITTED

Equipment fitted(by item number) as shown in Equipment List:

2.5.3. EMPTY WEIGHT OF PEGASUS QUASAR REG : G-M
Total Equipment Fitted (as shown abovei: ihs kg
Wing 1bs kg
Trike : 1bs kg
Unuseable fuel(2 litres} 3.14 1bs 1.42 kg
Total lbs kg

This defines the aircraft weight as originally manufactured.
- includes gearbox oll, unuseable fuel, seat, cushions, harnesses, optional
instruments and equipment &s specified in section 2.5.7 above.

L
2.5.4, EMPTY WEIG%T'LIHITATION

MAXTMUM PERMISSIBLE EMPTY WEIGHT 375.5 1ibs 170.7 kg
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2.6, RUNNING GEAR:
Tyre Pressures. 22 psi front.
22 psl rear.

2.7, PLACARDS, DECALS AND LOCATIONS:

TITLE : : LOCATION.
Fiight Limitations. Upper side of map box.
In Flight Restart Limitations Upper side of map box.
Engine Limitations. Upper side of map box.
Aircraft Weights. Upper side of map box.
Map Box Weight limitations. Upper side of map box.
Fuel Type, Capacity and Mix Ratio. Adjacent to Fuel filler neck and
on upper side of map boX.
Fuel Cock On/0Ef Positions. ‘ On Engine Cowl Top.
Ignition Switch On/0ff Positions, On Ignition Switch Bracket.
propelier Pitch Setting. On Engine Cowl ToD.
Hand Throttle. Oon throtfle unit.
Yiring Loom Discopnection Warning. Gn Pylon near wiring loom.
Connector Block Wiring. On basetube below connectox block.

Puse zilocations. On basetube below fuse rack.



amendment Date : 01/05/90 . .
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2.8. PERFORMANCE:

2.8.1. GENERAL: .
Best safe descent rate power off at max. auw: 400 fpm. 2 mps. 4 kts.
Airspeed for best safe descent rate power off: 40 mph. 64 kph. 35 kts.

Distance covered from 2000 £t(610 m)

in still air, power off at max auw:
3.3 nautical miles(3.8 statute miles,& km} at 30 kts(35 mph,55 kphl
2.2 pautical miles(2.5 statute miles,4 km) at 40 kts(46 mph,74 kph)

Best 'rate of climb at max auw: 475 fpm 2.4 mps 4.7 kts
Airspeed for best rate of climb at max auw: 45 mph 73 kph 40 kis
Take off distance to cleaxr 50 ft at max. auw: £§07 f£t. 185 m
Landing distance from 50 Et (no brakes) at max. auw: 623 ft. 190 m
Flight manoeuvre loads: 4 g. -2 ¢

Vne: 82 mph. 131 kph. 72 kts.
Cruise at max auw: 58 - 60 mph. 93 - 96 kph 51 - 53 kis.
Cruise at min auw: 58 - 60 mph. 93 - 96 kph 51 - 53 kts

2.8.2. STALLS:

@wings level stall speed pover off at max. auw: 26 mph 42 kph 23 kts.
Height loss during power off recovery at max. auw: 50 ft. 15.2 mw

Maximem pitch down beiow horizon during recovery at max auw: 30 degrees

Wings level stzll speed power on at max. auw:

- No stall exhibited, mushing commences at- 25 mph 40 kph 22 kts.
Height io0ss during power on reCOVEry at max. auw: 0 ft. 0 m
Maximum pitch down below horizon during power
on recovery at max auw: 0 degrees
Wings level stall speed power off at min. auw: 21.5 mph 34.5 kph 19 kts
Height lossz during power off recovery ab min auw: 36 ft. 9 m
Maximum pitch dewn below horlzon during recovery at min auw: 30 degrees
Wings level =tall speed power on at min. auw:

- gtzll buffet and mushing commences at- 71.5 mph 34.5 kph 19 kts
Height loss during power On IeCovery at min auw! 0 ft. 0 m
Mawimum pitch down below horizon during power
op recovery at min auw: 0 degrees

30 degree banked stalls power off at max auw:

- tlo stall exhiblited, minimum possible speed 1s 17 mph 51 kph 28 Kkts
30 degree banked stalls power on at max auw:
~ Mo stall exhihited, minimum possible speed is: 32 mph 51 koph 28 kts
30 degree banked stalls power off at min., =auw:
- Mo stall exhibited, minimum possible speed 1= 3¢ mph 47 kph 76 kts
f ' <+t

: power on abt min. auw:

minimum pessible speed 1s:

47 kph 26 kts

A
(]
o0
—
=
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NOTES ON STALLS:

i)

Phe aircraft is control-limited so that a true stall 1is not possible

-without an accelerated entry. The aircraft will continue to fly under
control, although the roll response will be slow. Some ore-stall buffet may be

felt.

ii) Under full power the aircraft will continue to climb in this condition.
iii) With no power the aircraft will descend in a controlled mush.

iv) It is important to understand that the data recorded during stall tests

were ascertained using the CAA requirement of a reduction of airspeed by 1kt
per second until the stall 1is attained. IFf radical and therefore unauthorized
stalls' are undertaken, the aircraft may then lose significant height Dbefore
recovery is made. See also Para 7.6, Stall Characteristics.

2.5. - ELECTRICAL SYSTEM SPECIFICATION

2.9.1. THE ALTERNATOR : Power is derived from the engine alternator which
has two separate power output windings which are isolated from the chassis and
each other. These outputs consist of a high power winding and a low power

winding. When connected in parallel these give a nominal maximum current of 12

amps

AC or voltages up to about 50 volts RMS with very low current. The

nominal power rating of the combination is 140 watts with up to 250 watts
availahle.

The high power winding gives a nominal power output of 110 watts with a

maximum of about 190 watts. Maximum current is about 10 amps. Alternatively,
voltages up to about 45 volts RMS can be obtained with very low current.

The low power winding is rated at a nominal 30 watts.
For each winding, The power available 1s a function of =ngine vevs and

electrical load characteristics.

2.9.2. POWER WIRING : The power wiring loom cansists of 8 high cuxrent
conducteors inside a woven nylon sheath with a rubber connector at the rear end

and

s screw terminal hlock at the front. A 2 core cable for engine ignition

contral is also included. All power wires in the engine compartment have wide
temperature range low toxicity insulation. Four of these are connected to the
two power AC windings from the alternator. In addition, one of the remaining
wiras is connected to the engine chassis to act as a general purpose 0 volt
raturn. Spare wires are also provided.

The two AC power supplies may be connected in parallel te provide the
alternator power output in the manner indicated on the power wiring loom
diagram following this section. However, some items of eguipment may

uit
urh the power supply in normal operation and, for this reason, the low

¥ ouktput from the alternator is supplied wired separately and iz used to

ive supply sensitive AC instruments such as tachometers.

that

Therefore, 1t
fuses to proktect thas

The wires al
the altexnat
is an

ti

ocated bo the above tasks can withstand the maximum CHrrent

r supply in all circumstances inciluding a short clrcult.

ecessary to supply overload protection devices such as
e wires and, in fact, none are £fitted. Note that

airworthiness requirements specify that 211 electrical equipment attached to
the wiring system must be protected by overload protection devices and that no
protective device may protect more than one circuib essential to £light

s
SErery.

Th

[ g

simplify sexvicing by es

Lo

" . AR ,
the circuit diagram wnere

o

items

jonal
n order o
r

power wiring.tiveult diagram indicates the manner in which opi
exira equipment should Dbe attached to the loom. This 1s

cctablishing & standard wiring system. Uperaters wishing
lves are veguested to follow the layout indicated on
(l

I
1
8

(=4
[it eguipment Thewmse



amendment Date 01/05/9¢
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2.9.3 GENSOR WIRING : The sensor wiring system comprises & multicore
cable intended for transmisslon of signals not involving significant power
levels. The relevant circuit diagram follows this section. No items requiring
significant power with an alternating component should have their supply lines
attached to this loom as electrical interference with sensol signals may
pCcur .

The circuit diagram indicates the manner in which some optional items of
gequipment should Dbe attached to the loom, This is in order Eto simplify
servicing by establishing a standard wiring system. Operators wishing to £it
eguipment themselves are reguested to follow the layout suggested on the
circuit diagram where appropriate.
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amendment Date
cf. Ref. SEC_3.

24/05/90

3.0. AIRWORTHINESS OPERATING LIMITATIONS.
In accordance with Condition no.
must be operated in compliance with the £
The aircraft is
The minimum equipment required to o
1 - Air speed indicator.

1 - Altimeter.

(The altimeter may be a wrist

+ Al aerobatic manoeuvIes
tzilslides, loops, ¥o
flown such as to maintain positive noxm
at all times. Megative 'g’ must be avoid
Do not pitch nose up Or NOSE down more ¢
horizontal.

Do not exceed m

perate

includi

a

Max empty weight

Max take off weight
Min total occupant weight
Max total occupant welght

Max nimber of occupants

Manoeuvring Airspeed (Va) 59 mph

Load Factor at Va

vne. 82 mph
Max Load Factor at Vne

Max wind operating conditions 28 mph

90 degree CLOss winds of up to:

Min AUW.
Taxiing. 17 mph/27 kph/1
Take OLff. 11 mph/18 kph/9
Landing. 11 mph/18 kph/3
........ have Dbeen demonstrated during tes
and landing apply for pilots of average ability

Wwhen flown soloe the aircraft must be flow

4 of the Permit to Fly,

to be flown only under visual £light

11ls and spins are prohibl

Doc. Ref. SW-406-12

the
ollowing limitatioms :

aircraft

rules (VFR).

under VFR. conditions is8:

altimeter worn by the pilot).

ng whipstalls, wingovers,
ted. The aircraft must be
1 accelleration (positive g')

ed.
han 30 degrees from the

ore than 60 degrees of bank.

170.7 kgs.
381.6 kgs.
55 kgs.
180 kys.
7
94 kph 52 kts
49
. 130.8 kph 72 kts
49
. 4% kph 24.6 kts
HMax AUW.
Skts 17 mph/27 kph/15kts
LTkts 13 mph/21 kph/11.4kts
.1kts 13 wph/?1 kph/11.4kts

t pbut lower limits for takeoif
(see sections 7.4 and 7.7.1).

n from the front seat only.
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4.0. RIGGING THE AIRCRAFT:

-

S ST 1)

4,1, GENERAL: As you rig your aircrait, you should always be meticuio
your inspection of each component. This is the best time toc see poten
faults which may be missed when the alrcraft is fully rigged. Hever
yourself to be distracted during assembly of youx aircraft and always rig t
repeatable sequence. Do not rely on the pre-flight check to find faults, but
look carefully at all aspects of your aircraft as you put it together. Great
care should be taken with wings wnich are left fully rigged, for checks cannot
be omitted onr that account, and the full inspection procedures should Dbe
foliowed. The design brief £or the Pegasus (uasar called for  2as;
inspectability, so those components not open to view may be reached £x
zipped inspection panels.

fu

[
=2

Special attention should be paid to the following:
4.1.1. The symmetry of the wing and the angle of the kingpost.
4,1.2. All tubes straight, undented and witheut cracks.
4.1.3. All cables unkinked, unfrayed and with undamaged sleeves.
4.1.4. All nuts and bolts securs and locked appropriately.
4.1.5. A1l guick-release fittings secure.
1.1.8. Hang-point and heart-bolt undamaged and secure.
4,1.7. A1l sail seams intact, with no frayed stitching.
4.1.8. No tears in the sail.

4.1.9. Double check 4.0.7. and 4.0.8. in sail areas of high stress.
Particular areas of high stress are:

4.1.9.1. Both tip fabric areas including tip fastening.
4.1.9.2. Both leading edge upper surfaces.

4,1.9.3. At the nose of the wing check that the securing screws
and grommets have not become detached from the sail.

4.1.9.4, The trailing edge stitching, grommets and shock cords.

4.1.59.5. Keel pocket, particularly at the point of attachment to
the upper surface.

4.1.9.6. Keel pocket to keel tube fastening.

4,1.8.7. The point of attachment in the root area of the
undersurface to the upper surface.

4.1.9.8: . AlL cable entry and exit points with particular regard
to the rear upper rigging cable entry.

4.1.9.9. The area above the crossboom centre bhall.
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4.1.10. Sail tension settings correctly aligned and symmetrical.
4.1.11. Battens undistorted, undented and in good condition.

4.2. WIHG RIGGING:

4.2.1. gelect a clean, dry arca and lay the wing down, opening the zip Lo
reveal the control frame and underside of the wWing.

4.2.2. open ouf the control frame and attach the base har to the cornet
joints.

4.2.3. Lift the wing from the front and rotate it so that the wing is 1now

ilaying on the ground with the assembled control frame f£lat on the ground
underneath.

A.2.4. Remove all the sail ties and open each wing about a metre. Lift the
spring retained kingpost and checking that the crosshoom restraint cables pass
cleanly either side, locate the king post onto the spiget.

4.2.5. Fnsure that the upper cables are free from vinks and with the ovex-
centre lever in the open position locate the king post crown inta the top of
the king post.

4,2.6. open the wings 1n 4 stages, alternating hetween wings to prevent
damage to the crossboom and fitting

4.2.7. Ensure that all wires are untangled and free from twist, particularly
at the connections.

4,2.8. Excluding the nose rib, fit all the top surface ribs starting wilth
+he out-board main ribs and working in-hoard towards the root. ho not force
the ribs if they seem hard to push fully home,

4,2.9. On all the complete aluminium upper surface ribs fit the single lower
elastic and on all aluminium/composite ribs fit the end caps. If the elastics
appear overtight at this stage, leave them off until after the final
tensioning of the crossboom when it is easier to push the ribs finally home
and requires less effort to fit the elastics.

4.2.10. after fitting the upper surface ribs, unzip the keel fin access
panel and remove the safety pin from the crossboom restraint cable stud. Using
the nylon cord pull back the crossboom until the keyhole tang can be located
on the restraint cable stud. Make sure that:

a). The tang is located in the stud recess.

b). The restraint cables are not twisted.

c). The safety pin secures the cable onto the stud

and is re-fitted correctly into restraint cable stud.
d). The fin access panel is zipped up.

4,2.1L. With the crossboom now tensioned, ensure that the previously fitted
ribs are pushed fully home and that the upper and lower elastics are fitted to
the aluminium  xibs and all remaining end  caps fitted to the
aluminium/composite ribs.




























































