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The glider winnin

"Not since the comet heralded a new generation of glider design, way back
in the 1980 Owens Classic, has a new modei performed so convincingly in
its first competition."

Thank you for choosing the Moyes XS. You have just acquired the latest
and best performing glider of the successful Moyes range of hang gliding
equipment. Please read this manual carefully, fly safely within your
capabilities and you too will be looking to ‘new horizons in your flying
endeavours.

"Mark Newland offered me the latest Moyes prototype (XS) to fly, just two
days before the '89 National Championships.  After a two year absence
from serious competition, | was quite hesitant to be pushing myseif and
new equipment against pilots such as Mark Newland , Rick Duncan, Steve
Moyes and the rest of the Australian World Champion Team as well as
many overseas pilots.”

"I was happy to just top out and follow . . . . . . but it became obvious on
the first day after sitting at goal for nearly half an hour before another
pilot arrived, that this glider was special. - After winning 5 of the first 7
rounds the rest of the field also knew that they could not match the climb
or glide of the XS in any conditions.  Victory for myself and the XS after
11 rounds proved beyond doubt that this glider's debut was as devastating
as the comet's introduction in the 1980 Classic (and that concept went on
to dominate 4th generation glider design for the entire decade).”

Moyes gliders have consistently produced winners on winning gliders, but
with such a powerful introduction, the "XS" looks set to lead the way into
the next decade.

"| was immediately impressed by the gliders improved performance, but
found the ease of handling to be the feature that gave me the confidence
to press home the XS' many advantages. | am seriously considering
coming out of retirement as a result of this exciting development.

| am sure that you too will find the new Moyes XS bringing a winning smile
to your face."

lan Jarman
Australian National Champion 1989.
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The Moyes "XS" combines the successful design philosophy of the popular
"GTR" series with the technology of the future. The "XS" has been
developed to meet the demand for greater performance in combination
with lighter bar pressures in both roll and pitch. This has been achieved
without sacrificing the traditional Moyes qualities of stability,
structural integrity and sleek finish.

The elliptical shape and thinner profile created by the fibreglass tip
reduces wing tip vortices whilst the weight saving results in a lower
moment of inertia thus reducing roll pressures.

The large mylar reinforced leading edge and closer batten spacing gives
the "XS" a solid distortion free airfoil while a cunningly enclosed variable
geometry system allows the keel pocketless high-tech composite sail to
produce an amazing lift / drag performance throughout the entire and
extensive speed range.

By the combination of stainless steel reflex bridles, composite
alloy/fibreglass battens and internai fixed washout struts, the new Moyes
XS displays excellent pitch stability and dive recovery. * The overall
finish and structure of the "XS" is of the usual Moyes robust standard with
the frame geometry allowing for both "on-frame” or "flat assembly".

BASIC SPECIFICATIONS;

MODEL / SIZE XS 142 XS 155 XS 169

AREA ~13.2 m sq (142 sq) 14.4.m sq (155 sq) 15.7 m sq (169" sq)
SPAN 9.84 (32'4") 10.36 (34) 10.97 m (36"
NOSE ANGLE ‘ 130 DEGREES 130 DEGREES 130 DEGREES
ASPECT RATIO 7.34 7.5 7.67

GLIDER WEIGHT 31 KG (68 LB) 32.5 KG (72 LB) 36 KG (79 LB) N
PILOT RANGE 54-91 KG (120-200 LB) i 57-109 KG (125-240 LB) | 72-127 KG (160-280 LB)
PILOT RATING ADVANCED ADVANCED INTERMEDIATE
L/D 10:1 AT 30 MPH 10:1 AT 30 MPH 10:1 AT 30 MPH
VNE 46 MPH 46 MPH 46 MPH

SPEED RANGE 16-60 MPH 14-60 MPH 17-60 MPH

*  Alteration of these devices, in any way, may reduce the glider's pitch
stability or positiveness.
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ASSEMBLY PROCEDURES

You have the choice between "On Frame" or "Flat Assembly” systems. The
set-up terrain and the wind conditions will need to be considered in
determining which is the most appropriate for the situation.

You should familiarize yourself with both, so that the glider does not
sustain damage due to use of the wrong procedure for the situation.

1. Place the glider on the ground, nose into wind and zipper up. Open bag,
undo ties, remove padding and battens and assemble control frame.

*  Check that no wires pass
inside the control frame.

*  Check that assembly bolt
has actually passed
through the basebar and is
held with castle nut and
safety pin.

2. Roll the glider over so that it is either flat on the ground or standing
on the control frame.

* Check that the  control
frame is central and that
the wires are not kinked or
twisted.
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LS

- The #5 batten has little clearance over the top side wire and must be

A

Check the battens for symmetry.

Red tipped battens are for the left E_:@_ green for the right and bilue
the undersurface.

Insert battens from the root out towards the tip.

The tip battens are best done after tensioning the cross-bars to avoid _
catching the ground.
Use only gentle pressure when sliding in battens. If resistance is |
encountered, lift trailing edge and flick it up and down gently in
order to billow the sail over the bar that is stopping the batten.
Secure the battens with doubled elastic cords.

installed and removed without sail tension.

To tension the cross-bars pull the elastic cord, coming out of the keel
behind the sail, until the three holed tang can be located on the bolt
with castle nut and safety pin.




"ysiuy
wul  uesp B dasy 01 01D|8A
ay] Buisn Buurey asou ay} 14

‘Aloanoas
|88y a8yl uo Bnj ayl i8A0

SIS  usleq asou- jeul Yoay)H

‘19%00d S} Ojul S8plS uapeq
a8yl se sapuum Aue aAowsal
0} ptemio} [tes ayi Buynd
Aq |1les ey} ybnoiyl Buipss,
aWos poasu Aew uepeq syl
‘uepeq  8sou a8y} Hasu|

‘lauueys asou ybnoiyl
Aoloidwos  paxoo; wid yoinb
ayl yum penly Ajosiiod
S| Ydjed asou Jeyl  }oeyon

‘payuy 10 palsim] Jou aJe
SaJM WOROG 8y} eyl >oayo

"Yoled 8sSOU 8yl YHUM S8JIM JUOCJ) 8iN08S pue sLWel)
punoif syl uo ey pejquasse uesq sey Japib 8yl J| '8

|0JJU0D OJuUOo - Y|




10. Pull the V.G. rope on one metre, open undersurface and attach cross-bar safety

11. Open zipper in undersurface near wing tip and insert the washout

wire to the tang on the cross-bar centre junction. The compensator cord is
automatically attached when this safety wire is connected. Let off V.G. rope.

Check that variable geometry cord runs freely into top of faired
upright.

Check that V.G. runs freely and is held by cleat on base bar. |

- ,

strut into the nylon socket. The attached bungee will ensure that the
strut is secure.

Check that the strut is free
to rotate up and down in
the slot.

Close the zipper.
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11
PRE-FLIGHT HECK

As with most high performance hang gliders, much of the hardware and
structure is well enclosed to give a streamlined finish to the wing.  This
means that you must look inside the sail to check many of the important
structural components. *

You should develop a consistent routine that incorporates all the
necessary checks. If you are distracted during the routine, you should
start again to ensure nothing has been missed.

|. As you should have already attached your harness to the glider, check
that is set up correctly. Parachute is. well maintained and stowed
appropriately and the bridie runs cleanly to the carabiner(s) which is
attached vertically to the hang loops. If harness height from
basebar needs adjustment, it is best to acquire the correct length
loop from your Moyes agent.

2. Move up hang loops and check they are secure and that no trim change
can occur in flight.

3. Open undersurface zip and inspect the cross-bar safety wire and the
compensator cord. Pull V.G. on and off a few times to check that
cross-bars are moving freely and V.G. system is operating smoothly
and is tied firmly to clip. Inspect interior of each wing, looking at
the back side of the leading edges, the cross-bars and the cross-bar
junctions.

Close undersurface zip.

4. Check the base of kingpost and apex of control frame ensuring all nuts
are secure and thread is showing beyond nut on bolt end.

5. Sight along keel and move to the nose section where all nuts and bolts
are checked. Test nose catch and ensure keel battens are located
correctly. Re-attach nose fairing.

6. Inspect kingpost top, looking for twisted top rigging or snagged reflex
bridles. Sight along each leading edge to confirm a similar amount of
leading edge deflexion (curve). Uneven curve will indicate a bent and
damaged leading edge.
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13.

Disassembly of the XS is virtually an exact reversal of the set-up
procedure, however a few important points must be remembered to avoid

unnecessary damage.

Unclip cross- cmﬂ safety wire and remove the undersurface and tip
battens.

The safety wire is easier to unclip with V.G. rope full on, but don't
forget to release the V.G. rope once this is disconnected.

If the terrain is suitable you can unhook the nose catch and lay the
glider flat before releasing the cross-bar tension. The cross-bars
can be released with the glider standing and if the ground is
extremely rocky or muddy the battens down to #4, washout struts and
then the fibreglass tip may be removed and the sail rolled and covered
before releasing the tension to avoid damage to the wing tips.

You should never attempt to remove the battens inboard of #4 without
releasing tension as this will flatten the battens and probably damage
the batten pockets in the sail.

Once tension is released remaining battens, struts and fibreglass tips
should be removed and carefully packed into the batten bags provided.

The washout struts should be placed behind the leading maum but still
within the mm__

When folding wings, ensure that leading edges and keel remain in the
same plane and that no sail has caught between wing and keel.

Fold and roll the sail ioosely but try to avoid folding the tip in the
same place each time.

Lower kingpost, ensure all padding is in _u_mom and that the ties do not
kink the mylar inserts.

Before turning the glider over make sure that the glider bag is on so
as to keep the sail clean.

Unhook the nose catch (if still mzmo_.um& and disassemble control
frame.  Lay the control bar flat using padding where appropriate and
tuck wires and bars neatly inside the sail.

Place battens between leading edges with the camber to the tail end,
then firm up all ties smoothing out the rolled sail. before closing the

zip.
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turned, i.e. a constant turn in radius can be kicked through a further 90
degrees without bank angle increase. This is achieved by a combination

of controlled yaw input and a quick push out. it is extremely handy when
a thermal core is hard to follow and the normal turn radius would take
you into sink. Once again be aware of incipient spin developing from too

much pitch input in this situation.

If the glider does stall in the turn, quickest recovery is achieved by increa-
sing air speed and rolling in slightly to follow the direction of the turn.

_.35_

it is best to approach your landing at just above trim speed with only a
slight increase in speed once on final dropping through the last of the
wind gradient. This little extra air speed should give you positive control
and a steady “bleed-off" until it is time to complete the flare. A good
flare is best achieved by moving the hands up to about shoulder height and
pushing out and up as soon as the glider fails to respond to the easing
out of the bar during "bleed-off".  Accurate air speed controi and
sensitivity are the keys to consistent good landings in. any -glider in_any
situation. .

Most modern high performance gliders are built with this system, however
its value in "customising” the gliders performance and handling
combinations to suit your particular requirements is often overlooked.

The V.G. should be off for both take-off and landing.  This mellows the
stall and handling characteristics, although in light wind take-offs a
little tension may be desirable to firm up the rigging. .

To gain maximum straight line performance, the V.G. can be pulled on until
you experience difficulty in controlling the glider through bumps and
minor directional adjustments. This tends to be full-on for stronger/
heavier pilots and something less for smaller pilots.

When thermalling, some experimentation with a variety of tensions will
help you establish the optimum settings. For starters it is best to fly with
the V.G., off and as you establish yourself in the lift try gradual increases
in tension until the glider has the best combination of climb rate and bank
stability. Somewhere around half tension gives an excellent marriage of
climb and handling for average thermal strength and turbulence.

To get the most out of your XS take some time to fee! and think your way
through the differences.  Allow for the fact that the new wing feels and
flies differently and will require some adaptation of technique if you are
to utilize fully the potential of the XS.
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To check tip angles, glider should be flat on the ground with no
battens inserted. Open the zipper at wing tip and fold sail back over
the ends of the leading edges. Bring leading edges together ensuring
they are running parallel. Insert the fibreglass tips. The tips should
sit at identical angles with their ends being side by side and at the
same height.

If this is not the case, then the tip piugs in the end of the leading
edges will need to be adjusted. Please consult your Moyes dealer for
advice or assistance in carrying out this procedure.

To correct this inequality, we must take into account both the Iift
and drag coefficients of the wing.

First step is to adjust the Ilift by giving battens #5 and #6
approximately 1/2" (10mm) more camber. This will allow that wing

to generate more lift especially when on a cmzx in that direction and

s:__ m_mo _:oammm _:acoma drag.

A lessening of the camber on the other wing in the same fashion can
‘be tried if problem was not completely 330<ma.

Secondly, a slight increase in leading edge tension by shortening the
tip string on that wing by 1/4" (5mm) may assist if batten reshaping
has not solved the problem.

A final adjustment to increase or decrease drag may be made by
changing the tip angle as mentioned in [. above.

These latter trimming #mo::_ncmm are cmﬂ umlo_‘ama c< an
experienced and qualified test pilot.
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If reshaping is required, take care to avoid over working the tube as this
will soften the alloy causing the battens to lose shape more easily in the
future.

Never insert or extract battens with the cross-bar tension on . . . . tip
battens and undersurface battens excepted.

At the first sign of frays or kinks the wire should be replaced. If the
thimble has become elongated, then the thimble, nicopress and wire has
been exposed to a force in excess of 300-400lbs (1400-1800N). It is
advisable to replace the wire(s). Constant exposure and set-up on rough
and rocky ground and salty sand and sea air will shorten the riggings life.
Wires are not expensive and are simple to replace, they also hold your
glider together.

Tubin nd Bar

Once again contact or immersion in salt air or water is a major concern
and will require removal of end caps and a thorough flushing and drying.
Corrosion and electrolysis ‘set in amazingly quickly and will dramatically
reduce the strength and life of the parts involved. Follow the maintenance
schedule conscientiously. Examine the bars for dents, bends, wear spots
and corrosion every pre-flight check. If any damage is noticed, replace
the bar, but also determine how that damage was caused and take steps to

- avoid repeat damage occurring.

Although the hardware on the XS is virtually - indestructible in normal
flight applications, it is still wise to check them periodically to be safe.

The bolts are of aircraft quality and can be bent in a crash or hard landing
... . these should be replaced. All bolts should show exposed thread
mao<mﬁ:m‘._oow35m. .. . a

The fibreglass tip can be broken if you slip or stall onto the wing tip
during landing . ... .. .check and replace if delamination of the fibreglass
is evident.

*

Check all battens against airfoil template.
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Check the sail for abrasion and tears. Check all stitching and have
any repairs done by a professional sail maker.

Replace batten elastics and tip cords.

Closely inspect ali other glider components and replace any part that
is damaged or worn. Pay special attention to reflex bridles, hang
loops and rigging. Replace these even if they show only minor wear.
(Some pilots replace bottom rigging every year (75-100 hours)
regardless of wear. Coastal flyers should consider this due to
increased contact with salt and corrosive agents.)
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MOYES DELTA GLIDERS PTY. LTD,, ] m T
173 BRONTE ROAD, WAVERLEY, SYDNEY, NSW, AUSTRALIA, 2024
PH (02) 3875622 FAX (02) 2874472 .
XS MANUAL 19TH FEBRUARY, 1991

!

i
XS 142, 155, 169 BOLT LIST

DESCRIPTION PART NO. Q| INS LGTH INS| MM!LGTH MM NUT| WASHER

NOSE PLATE / LEADING EDGE AN4-25A 2| 14~ | 258" | 625 68 | THIN|3M PL/2S PL
NOSE PLATE / KEEL (FRONT) AN4-26 A 1] 14 | 238" | .25 7t [THIN
NOSE PLATE / KEEL { BACK) AN4-25A 1] 174 25/8" | 6.25 68 | THIN
NOSE CHANNEL AN4-12A 11 1/84" | 114" | 6.25 33 |THIN 1
NOSE CATCH AN4-12A 1] 14" | 11/4" | 6.25 a3 |THIN 1
KEEL / CONTROL BAR AN5-30A 17 516" 3" 8 77 ITHIN 1
KEEL / KINGPOST " AN4-23A 1] 14 | 238" | 6.25 61 REG 1
KINGPOST BASE ~ AN4-12A 11 14 7 114 | 625 33 |THIN 1
KEEL / PULLBACK AN4-24A 1| a1 212 1625 64 |CSTL| SAFETY PIN
KEEL / BACK WIRES MS20392-3C57 | 1| 1/4" | 134" | 6.25 45 |SAFETY RING
X-BAR / CENTRE RH AN4-30A 17 14" 3" 6.25 77 ITHIN 1
X-BAR / CENTRE RH AN4-30A 1] 14 3" 8.25 77 |REG! 2MPL
X-BAR / CENTRE L/H AN4-30A 1] 17" 3 625 77 | THIN 2
X-BAR / CENTRE / BALL AN4-25A 1] 14" | 258" | 6.25 67 | REG
X-BAR / CENTRE / HINGE AN4-13A 1] 14" | 1 318" | 6.25 a5 | THIN 2
X-BAR / L-E (PLATE) (155) AN4-12A 21 174" | 11/4" | 6.25 33 | REG 1
X-BAR / L-E (PLATE) (155) AN4-10A 21 tia 1" 6.25 25 [THIN 1
L-E 7 X-BAR (155) ANS-30A 2| 5/16" 3" 8 77 |REG] 1
X-BAR / L-E (PLATE){(142&169) AN5-27A 2| 518" | 278" 8 74  |THIN 2
L-E /X-BAR (SADDLE)(142&169 AN4-26A 21 174" | 234" | 6.25 71 |THIN
L-E / X-BAR (WIRES) (1428169 AN4-27A 2] 14| 278 | 625 74 THIN] 2LPL
L-E / BREAKDOWN (R) MS20392-3C69 | 1! 1/4" 2" 6.25 | 508 |SAFETY RING
L-E / BREAKDOWN (L) MS20392-2C69 | 1 3/16" 2" 48 50.8 |SAFETY RING
L-E / SAIL TENSION MS20392-3C69 PIN| 2| 1/4° 2" 6.25 | . 50.8 |SAFETY RING
SPEED BAR AN4-13A |3 14" | 13/8" | 6.25 s | 2
SPEED BAR AN4-14 1] 14" | 1120 | 625 39  |SAFETY PIN
AIRFOIL DOWNTUBES SF AEP PIN 4 14" | 238" | 6.25 62 INT A125 066
AIRFOIL DOWNTUBES / VG MS20392-2C35 PIN| 4 | 3/16" | 1 3/32" | 48 28  |SAFETY RING
AIRFOIL DOWNTUBES / VG MS20392-3C15 PIN| 1 1/4" | 15/32" | 6.25 12 ISAFETY RING
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CHECKING STABILITY SYSTEMS

CHECKING STABILITY SYSTEMS

SIZE SETTING  BATTEN NO. ' !
_ “ 2 4 | 5
142 . LooSE 54 42 |00
142 TIGHT 89 76 | X0000¢
155 | LOOSE 89 184 X000
155 L TIGHT 51 17 | X000KX
169 i LOOSE XXXXX X0 51
169 . TIGHT XXX OOXX; 22
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PLASTIC

AN 365 - 524 NuT
WASHER

l
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J %{V[[_T

i ALUMINIUM PLATE
\ L063 TS5 x 4™

SIDE FLYING &
E

l WIR

:. \ 15 x 425
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| LEADING ,

| EDGE 32
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MOYES DELTA GLIDERS P/L
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