By KEN STUHR .. A Iook depth at the design .
concepts and possible construction methods requir-
ed for the high performance F3B and equ lvalent
sailplanes. ;

\INTRODUCI'ION T " E387’s sharp Ieadmg edge has proved to. - XINGU’s wing.is attached 16
~ At-our local slope, the wmd cither e the value of this feature in reducing. _wrth nylon bolts. This.is some

|b|0ws very lightly or very hard. A storm : the v:caousne:_;s_of Iow—ReynoIds num—j_ .been dom_g_ tor a while, bu
‘front’ may intrude;. pushing 25-40 mph. - ber stalling. ~ - ‘] have escaped. the

‘winds; or- some’ conglomeration of un- -, Alleron size was d:ctated byt !
“defined, unpredictable meteorological drag requirement coupled with one for -_wmg fasten ng reduce
‘events: may. produce pleasant but very adequate roll authority. By placing the.  to. the rubber ban_

light breezes of 5:10 mph. In this latter ailerons far out on the wing, minimizing - al
their span andrelatively’i increasing their:. b selo

case, one just has to beiin theright place
at the right’ time to_ capitalize on the . chord, ‘lower ‘drag due to_(reduced

resulting smooth lift. Inevitably, one can © | control deflection was hoped for.

“count on a peaceful and relaxing flight, | ing the bottom gap, coupled with the - tensile s
especaaliy S0-0n warm spring-evenings. insignificant top gap, ensures a. very low - ‘much g
- So the stage was pretty well set for the . drag installation.

desrgn of ‘my new fight lift slope soarer. The_ fusefage was desrgned around a:
LXINGL as created with' all.-these :__::.1ong ment arm. This increases boom__

skin friction drag but decreases dragdue
wnload and control deflection:
:aller horlzontal tail can beg

: / O somethmg else as blg o

'and Ilght but: XINGU. keeps on flying o3¢
‘when the-2/to)2:5 ‘meter floaters are 8¢
forced to land. Specnhc claimsilike “flies!
“ina’5 mph’wind” make little sense
because of ‘the other variables invoived: S0
" (slope geometry, wtnd direction, lapse. >~

ong arm. a[so increases pltch inertia :

mping, making the glider Iesss:" :
ible to 'unwanted oscillations.
the efficiency that seems appar- .-
XINGU results from a variety of
es that might well apply to all sail-
- quick inspection reveals no: =

g li-AIso,XINGUsarrspeed: ial control gaps or holes, no. - te
s rough ¥ double that of the others, = I pushrods, clevises, or horns, no an
which means it L bhunt or thick trailing edges, no sagging * 'gro

o plcks up. Use of |Ierons has proved a | » but the most im ortant:__ Vit
. they're fun to fly and | € one:that only you as builder - fusela
-prowde fastand precise: maneuvenng WL Deanielo ontrol. X]NGU'SasmUCh: 8
near the :ground, ‘Also, the “elephant-. - irplane as it-is.a flyer’s.
ear” - dihedral’ ¢an be ehmmated The Simply, your care and attention are re- - f
rd: landin : quired to-produce the maximum-effi-: "

. ciency. ‘Lack-of it can just aseasily negate, ' b
“allof ‘the 'beneficial design_features:

- uccessful-crash protec-§ g :
ystem escrrbed below i : SYolr emphasm should focus on a nicely

“rounded and contoured body, thin,
"sharp, ‘and “straight _trailing edges on
smooth, flowing, wiavé-frée wing and. -
| tail surfaces, and tight fitups betweéen:
. wing and fuselage and tail and fuselage. . €
1'_.:As one. might suspect, .aesthetics, has' - lar
U “contributed to XINGU’s design-as much: =t
WP as objective engineering principles; but; ]
“: in this case, attention: to: eye-appeal has- ¢ Wingisv
i not compromised performance. “don't
DESIGN FEATURES 5 L
of oam/epoxyr ply= . XINGU embodies several features not “ing:
‘E:WOOd wmgconstruct an: makes: thenear__ common[y seen.on’ 5a||p|anes A new &
- faithful reproduct:o_n of E£387 possi- . technique for aileron hinging allows for- - "bolts
I by he common man.. " 'quick construction and. minimum: drag " durir
: its " by virtually eliminatingthe gap. Standard i
- small hinges (like Klett) are used, as are ' conside
. usual ‘building. materials. [t's an” easy -
- technique, and details are gi he
“construction description. Al fitti
7 wing..mounting. and: the_ ailero dnve'
- system, though basically 5|mpie em 'loy “points of. rag, :
i an otherwise clea 'sarlplane,Thefarr___

Basic {unballas

. turned ouf to
with a wing it :

: finishied. Further, ‘experience with the.: all new techniques. -
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is vacuum-formed from .015 butyrate .
over' a plywood: triangular fin- pattern:
and trimmed to shape with scissors:and:
sandpaper:.Small. hardware and-home

built-parts have been used to reduce
drag. The:1/16 brass tube aileron puish-
rod uses apinattheaileronhorn tokeep
the joint small-{no big clevis} and allow
the fairing, to-be: fitted. Epoxy:circuit
board:belleranks:and horns are used o
that-stop: in: thé- control circuit-can: be
contralled and'minimized. Thesecranks
just:do not flex;and the holes drilled:in
them for their shafts can be heldto:close
tolerances: Thisall adds up tono: slop, no
flutter, and-precise control. i

The:lost.foam process is used to' ma ke
the - body. This-has -been explained: in
other-articles ‘(see. Spine-Tailed: Swift,
July.’81:MB), but-basically involves
shaping a blue (polystyrene) foam plug,
coating with: fiberglass-and epoxy: resin;
finish:sanding, and finally dissolving the
foam with asolvént: The processsimpli=
fies-the production of a‘'rounded, urvy
fuselage like XINGLES
WING CONSTRL CTION

The wing is a-foam-core
ply covered structure: “Construction
principles are similar fo-other modelsin
the pylon:racer or patternship vein; but
a few:details shiould be mentioned: In
the prototype;the wingskins were
epoxied to 'the foam core; fForreason-
able finished weight, aroller wasused to
apply ‘epoxy-to the wing skins priot:to
the layup-Obtain a-stiff-napped-3Finch
paint ‘roller:and- a* length of: draftmg
mylar of heavy paper. Tape the paperor
mylar sheet toyour table-and pour cuta
small” quantity ‘of ‘resiti.. Now, “thie
roller ‘to spread’ the resin arcund the
sheet. Strive for uniform’ coating of.the
roller with resin; neither toowet nordry.
When this has.been achieved, mave to
the ‘appropriate:skin and begin roliing
on: resin: Aim: to: coverthe:skiniwith
stipples or small: blobs of resin: Do not
wettheskin such thatthie grain becomes
filled.: When satisfied, place the skin in
position on the core and press down. Lift
to verify resin transfer, but be careful,
because -even-an-adequate-amount of
transfer:is hard to-see: Dyeing the resin
_black might-be a-useful trick: Remove
skin-and roll on a‘heavy coat-alongthe
very:leading and: ‘trailing edges for extra
strength;; replace the core-and position
the ottercore negative’ block as usual
with: this techinigue.:

Before the. oppas:ng skin goes fuily'

into position;: brush’extra:resin 'on the
core in the trailing edge'regson Press
the skin down:and pesition:its: negative
block: Evenly:weight the core/skin/
negative: sandwiches:on-a: flat surface
and leave to cure. :

Spruce is used for the |ead|ng edge
The large X-ACTO #226 blade is nice to
carve the spruce tangent with the birch
ply at the skin-leading edge. This greatly
reduces sanding, but-be:sure to-use a
block when you' do get to the sandmg
stage.:" -

Be certain to mstall the alleron push-
- rod sleeve-tubes:before- skinning  the
cores. Use: only-the KAVAN: flexible
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pushrod, the white plastic inner (072
dia.) and the gold:sheath. These have
minimal clearance .and thus minimal
slop. A Dremel .1/8 router. bit and the
router attachment are hand-guided
along the extended pushrod path to siot
each core. Alternatively, 1/8-inch thick
spruce with sandpaper on one edge can
be used to make the slots. Epoxy from
wing skin bonding will hold the sheaths
in place.

Aiterons are marked and cut free from
the wing after sheeting the cores and
finish sanding the completed tips and
leading edges. Mark top and bottom
identically, cut through each skin only at
first, using-a new Uber Skiver #11 blade,
and then make a final cut through the

| foam to free the aileron: The lower aile-

ron skin and foam, 1/8:inch back from
its leading edge, ‘are cut freeand
replaced with a slotted . 1/8-inch thick
spruce leading edge. Be suretoléave the
upper skin intact. Before eépoxying the
leading edge in place, sfot with a flat file
to receive hinges:(ise small Kletts or
similar). The vertical face”is beveled

slightly to allow downward aileron.

deflection, but rémember: that much
differential is intended for these sur-
faces, so down movement is small.
Differential does double-duty here,
keeping the lower gap small, and reduc-
ing adverse yaw tendencies.” Do not
permanently attach the aileroins. unti}
painting is complete. Allow hinge pins
to project into aileron gap to allow later
removal. )

An optional 1/8 ply dihedral brace or
tongue is used when joining the wing
halves. If you plan to hi-start or winch
XINGU, install this brace, The slotfor this
can be made after skinning the cores by
using a 1/8-inch aircraft drill, some flat
files and a long, 1/8-inch thick spruce
sanding board. If you get the hole too
big, the gaps can be filled with epoxy at
the time of joining. This is all assembled
at once, so use 1/2-hour epoxy. The
center area is fiberglassed externally, as
shown on the drawing, after joining the
halves and removal of any excess surface
glue. Weight of the unfinished wing at
this stage was about 14.5 ounces.. ...

The aileron bellcrank- access hole is
cut after skinning the cores and joining,
glassing, and finish sanding. All refated
hardware is then instalted. A ply skindisc
can be glued back-in place and ‘re:
contoured to hide the hole, or a circle of
drafting film, frosted.side up, can be
contact cemented in-place to caver the
hole. Fairings for aileron pushrods are
vacuum formed thin butyrate (.015) and
contact cemented or epoxied in place.

The aileron bellcranks and:control
horns are cut from epoxy circuit-board;
available from electronmics houses. Five-
minute epoxy will attach the horns to
the aileron skin. The external aileron
pushrod is 1/16 brass tubing, flattened,
soldered and drilled on each end as
shown on the drawing. Slots are cut in
both the bellcrank and horn to receive
the flattened ends. A brass 00-90 boit is
used to secure the rod at the bellcrank,
while an epoxied-in-place music-wire

‘served to stlffen the tail boom:durlng;.'

- be used té rough out accomm
- grooves in‘each foam blank b

- hung for convenignce durirg the gl

- plain weave ¢loth’ averall,

-layer. Altérnate seams from top ¢

© necessary'to conformyto’ the sever

pin is used at the control-horn. Installa=:
tion of the internal aileron pushrod is.
discussed below. - 5 i
FUSELAGE & TAIL

Lost foam: fuselage constructlon
been described. in: various construc on:f::'
articles, but a.few pointers:-might:help.:
with this particular body: shape. A
blue polystyrene. foam; and-try to find:
HD. 300, a dense; Dow ‘product that is -
quite’ r;gld and: workable. -Des
stiffness, 1. made. my foam body b
from two halves, epoxied togethe
the tip:end- of a fibergiass z
blanktrappedln between: Thistip
was about.20: mches [ong and a

shapmg Ttwas removed when thj_ o

paper glued’ to the flshlng rod biank can
' datt n

gluing:-Afterwards
epoxied ' into- the “tail‘end
blarik;” allowing ‘the ‘whole: body to be_f

ing operation: ‘Onéce thisihas all-'been
accomplished, -shape'the: blank to 'he:
sections g:ven on the drang

blue foam, but'f;-try to find a. type

- does not soponify or cure with-a soapy

film on the surface: Sucha film gredtly
hinders: handworklng by: cloggmg sand-
paper. A resinofthistypé is calfedoutat
the-end of this-article::During the glass:
ing process, itisa géod ideatofollowthe:
dry layup- philosophy, ‘whichiusually
eliminates: cloth floatirig- due ‘to-excess
resin and the accompanying: eibow:
deep mess, not to mention alot of éxtra
sanding. To do this, use ‘toilet paperto
absorb excess resin fromglass’ clothafter
both have been applied to”the foam:
plug. Use a lot of toifet" paper, sinceit’s
cheap and théresults are sighi _
prototype XINGU used '3 Iayers of oz
‘with “a 4th
layer forward of the body'fa ing trailing
edge. Use one piece of cloth’fo each

line’ to bottort ‘centerling; and

contours. Block -sand “any ‘rough spots
smooth; especially‘along the seams;
between layers:- After the final layer of
glass; continue adding resin ‘and-lightly
sanding between coats to-fill:the cloth
weave. Stay with the toilet paper folitine
since, even though sorme resifi is wasted,
sanding time-is reduced.' When' the
weave becomes filled; finish: block sand

. and re-resin if necessary Work down to

at least 220 grit. i
- At this point; use acetone or Iacquer
thinner to dissolve thie foam: This takes
some tire; biit does'work: Bare weight
was just under 7 guncés: Then; the wing:
body: fairing can'be cutandll the other
fuselage installations beguri.
Build up the verticaFfiriias sho
the drawing. Glass: and fini
before installing. All of theé interal work:
ings can and should'beinstafled through
the rear spar of the vertical after finish

. sanding’ Use3/32:0.D; brass tubmg for




the stab rod bearings: The bellcrank pin

ends flush with the firn sufface'and does’
not extend into the stab. Note that the

bellcrank, made from 1/8-inch epoxy

circiit board has a 1/16slot for the aft’
stab rod; not a ‘hole; ‘Alsd, install the: -
pushrod ‘sheath at this stage. Use 5-'

minute epoXy as shown on'the drawing,

and leave enough sheath to project the;

required length forward into the body.
Drill a'hole for the pushrod sheath and
insert as the'fin goes into posrtron Use 5
minute époxy to butt glue i place on

stab roots. Screw the wing:into: position: . ge
while the epoxy paste fillet cur F
remove and block san ille

“ The' fuselag&mounted allero 15
can only be fitted after the wmg. )

the body."After scaffing: up | th exposedf . alreacly.

epoxy resin, a polyester resin-
balioon putty is used to m

vertical fillet around a 1/32 ply dorsal fin.:

Wet a finger with saliva or water and use
as a contouring tool.

The rudder was not. operat:onal on
XINGU. Construct as’a balsa/ply sand-
wich as shown. Cut a clearance piece
from the core prior to [aminating to
allow for later hollowing of rudder;
since the belicrank projects back into
the rudder, this Hollowing is necessary.
Tack glue in position on the fin/fuselage
assembly and carve and sand to shape
before glassing, finish sanding, and
permanently epoxying.

Balsa/ply sandwich was also used on
the horizontal stabs, but Ilghtenmg
holes were cutinthie ply cores. The 1/16
music-wire attachment rods are used to
ensure amplé “compliance’” of the'stabs
during hard landings. A simple but
elegant fillet is used'on the stabs, and the

technique can also be used to fitup the:

wing. find a release agent that will
release epoxy . glue and resin from the
epoxy resin used on all the previous’
structure. Test it to be sure; A particular
type is called out at the end of ‘this
article. Then'coat the finsides wherethe:
stabs will butt up and aflow to dry.
Rough shape the stab root end to fit the'
fin. Prepare a 5-minute epoxy/talcum
powder paste and, ‘working quickly,
apply to one stab root ‘end, avoiding
stuffing it into the rod holes. Then
assemble” the, stabs "onto the vertical,
using the 1/16 rods: Ensure that the
position’ is “as ‘it will be with ‘controls
neutral, and that the paste entirely fills
the gap between fin'and stab, removing
excess.” Allow to ‘cure far at least onie

hour. Pop apart and carefiilly block sand
- can be accurately achieved by shimming.
nd there you '
er - tion and you will be rewarded: with
" smooth, precise control response;

excess paste fromtopa
filiet, clean up vertical,
have itt"A-perfect. frt!.-Repeat for oth
stab. The stabilizersare fiberglasse W|th
the same epoxy used on'the:
and 2-ounce cloth:
INCIDENTALS S

Wing mournits are pretty self -éxplan

tory. Use 5-minute epoxy to attach; but’

“Adjustment of the aileron trim is difficult. "]
-because of: the close quarters,: but -
beciuse the pushrods:don’t vary ‘much:
“with- temperature ‘there should be Irttleﬂ_ eal
cneed of this.. :

. rod ends. with. #220.
minute epoxy. :
- socket.. This will
and
‘links

thoroughly scuff up the body where the}':'_ ;

glue joints will occur,

ng body fit-up is mere. |nvolved I

you're lucky, the edges produced by

cutting free the wing/body fairing will
locate the wing without lateral tilt. If not,

adjust by sanding unti! this is achieved.
Once the wing mounts are instalied, the
gap between the upper fuselage edge
and the lower wing surface can be filled
using the same technique as used on the
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‘ron’ {tweo-ended) coupler joins the two:

the outboard_ of the pushrods to::f she
attach the KWIK-LINKS, At the wing
centerlme, a DU-BRO ball socket aile=:

‘pushrod halves {one from each wing). . 2

¢ oxied in several places along rtslength as

- indicated on the.drawing. It's best.to .

" connect the: pushrod to' the servo first, 2,
- since_this. will_give.the- proper: direction

epoxy T
~should be

“The actual mstallatron oft epushrods-’..' 400
is the unusual part. Assemble two over- " g o 2 %
sized lengths of pushrod with KWIK-" 200" &
LINKS and threaded. couplers on.the =g o =
intended outboard ‘ends. Position the ' pce
links midway on the coupier threads to. - wh
allow for later adjustment, if necessal
Slrde each rod mto |ts sheath fro the_

P
until the KWIK-LINKScan beattache o ___
the bellcranks Drl!l each ‘end. gf a DU= rubb

_smgle contint
the overlength p
ailerons and b
inboard pushro
pletely into its.respe
hole, but rio further.

?ueckiy recouphng [
rom belicranks for clearance ar
alignment. At this point,. providing: all
moves freely, the aileron servo can be ' n
mounted in the body, notmg “that the' ‘less:ailer fe
required neutral position: of the servo “wrshrng to burid and
.less effort G
Strive to reduce slop in the totalinstalla:

The elevator pushrod sheath is eb-

and shape to the sheath prior to. being i
“frozen.” Don’t omit.this fastening; or .
the flying stab will gallop. Flex cablesare =~ ® H:
not really a good way of actuating some= “plu
thing like:this; being .unsupported: all
along their Iength butthegluin shown-
will provide adequate stiffries
Both battery pack and reéceiver
foam wrapped: and stuffed: into:the
pratotype. XINGU's nose;: battery first; |
There’s plenty of room/for'any modern._,{_




