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Sireple |ig uting & wop of I 3Rinch werap bal
18, two Guide pand Snd a razor faw 19 cut the
shear webd,

sipn, though the constmection details are
similar (bt much lighter) for Mark 11, The
principal differences are in fuselage con-
struction (a2 balw wuss rther than slab
sscdes) and in fib placement, spar dimen-
sipns and amount of shealing on the wing.
Believe me, the lighter construction is mose
than tough enough. Design therm to iy, nod
1o coah, anc you will crash a bof bess and a
lod softer—inedia goes up quickhy with in-
creased weight, and it's inedia that does the

damage,

This i% a design for someone who will
takor pain in builching i1. You can finish oli a
Swpet Sk in o couple of evenings, but this
one has a log of linle pieces that need to e
carcfully fit and glued with a minimum of
adhesive, Wiood selection is sany imponant
here oo, Ribe should be mediem hard
epuartirgrain, and thie wing and fuse sheot.
ing should be light A-gran stock, Select
your sprpce carciully for straightness and
iur'[lip.h:, clear grain, Pick your ahc'g!,;i;]-:_rlu'im
with am ey 1o vaﬂ too—get the lightest
stuli you can. Extra fractions of an ounce left

18

Datail shot of ailpren ttrugtung and mitallation in wang,

e _-,'""

Dutail of lamination of ruddor outline. The
teehn e is =milar 80 that of the wing tipd,

Typical wing ttrusues under eonsimeiion,
ot {or Bl snd adld wp quickly 1o better (or
winse) periormance.

COMSTRUCTION

Meww fof the stickingogetier parl, Let's
aaan wilh the top wing.

Curl ol all the wing rilss wsing yousr (e
ite methed, | used a 136 ply template, then
attacked the cutouts and sanded oul the im-

ions, Mabe the diffierent thicknesses
called for, Use a simple jig, like the one pic-
pured, b cut a sheal of spar webs, Slice the
332 nner leading edge (LEY 1o the width
shierar. Shim the lover spar up UG inch to
allerw the trailing cdge (TE) sheet to lie lat.
Dron’t put thee pins throwrsh the spar bast mest
1o it or through hard U8 scrags straddling
the spar. And don’t forget Saran Wiap be-
povsen streciure shims amd plans.

Fin coen the TE sheet and stan adding
ribs, using Jet or Hot Sl at the TE and
aliphatic glee (Titcbond) a1 the rib-spar
joint, Stick a shear web between each rily as
vou go, and the fiting process will be e
ier Sand or trim all the web tops even and o
the right depth, then add the top spas, Ac-

The completed reddar and clevater, ready lor
eovering. Laminated surfaces arg neat,

Cleteup of wing up dotsal, showing cap strips
o rika, Wading g shbetieg,

curacy in ihese joints i cntical 1o win
strength, Add the inner LE with Titebond,
Cut and fit the scabs and reinforcemens in
the centes section, then add the 3732 haed
balsa spar splices.

Laminated strectunes ang shoswing up
repularhy on models now, and that's good,
They are a litthe more wark buta lot sironger
than large chunks of balsa fiying in forma-
tion. For the wing tips you necd three plies
of V32 x 516 medium soft Agrain balsa,
and an inner ply from 132 x 506 phawood,
Lhe a sinpper o staightedpe o make
same, Make a form the shape of the wing lip
Gec photod out of corrugated  cardboard
angd comer the edpes with masking tape,
Shim the form upabout 332 abowe the plas-
tic o laid orver the plan. Cut a strip about
pwo inches longer than enough 10 g0
araund the form. Holding one end, with the
balsa sirip flat on the table, gently rub the
side of vour knife or similar shape desan the
stripy Just like “zipping™ a Christroas ribbon:
it will stant o take o curl a8 you compress
thar wood libeds,

Aileron s indtalled inowing.
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Fusslsge side frames completed, ready tor
icimimg varth oroaspicces and Tormers.

taow use three or four pins to hold the
plywood strip vertically, tight against one
end of the fom. Keep a couple of pounds’
pull on the other end of the strip, and gently
pull it around the form, Star adding the
bales strips, You will probably break a fimee
il you are new 1o the technigque, belose you
gt the hang of it When all the strips ane in
place, carslully flow let the “loose™ kind)
around the top edge of the laminations.
When it kicked, lift the tip bow you just
laminated and et the other side too. Same
principhe as iiberglass and resin: Jod s the
resin, the wood filers ae the plass. And no
wilting crernight lfor the swil to dry,

While you're at it, do up fomms for the
finfrudder, stab'elevator and access cuto
forthe topwing TE and knock them out boo,
A shon evening will suffice for all your fly-
ing sudace outhines,

Bewyr achd the vip berae and wand their 1o
andl the guwer porion of the ianer LE o
proper bevels lof the wing sheeting, Uinles
you caredully cul the 1op bewel on the inner
LE before you pleed it on, you will hivee 1o
use 3 sanding block or razor plane to shape
it e My sanding block is a piece of 34 x
2 x M glear pine molding that | got as a
cutofl at the lumber yand, with 120 and 220
grit aluminum oxide paper rubbercem.
ented o either side, I you use rublber ce-
ment you can replace the paper easily a5 it
dulls, Sandpaper, like all your cutfing tools,
should be kept sharp, Use Slo-Jet on the glu-
ing sufaces, and if you work fast enough
vou may be able to get everything lined up
before it kicks off. Wote that the sheet
doesnt completely overdap the spar This
snvirs weight and allows an extra “dovetal™
for the cap strips. While eendhing is still
pinned down, cut and add the top LE sheet
{don’l trap amy pinz),

Sand the Bottom TE sheet's rear edge o a
taper with your sanding block, 1o hlend
with the top conbour of the rabs, and add the
top TE sheel, Please dont tand the nbs,
though—all wy work plotting the NACA
2415 alrfoll wall go for naught, Now cul and
fit the center ib reinforcements, Lise hard
balsa, since they take the posnt loads fram
the wing attach bolts.

Lift the wing off the plans. Trim the bot-
tom edge off the inner LE and plane or sand
tor the: berve] shonwn, Fit and glue the botiom
LE sheet and cut and it the center section
sheeting. Add the V32 x V8 cap strips. Sand
the LE sheet flush with the inner LE piece,
being carelul net to round the comers. Cul
and fit the 332 hard balsa LE, starting with
the gauter pieoes, Sand a ilat again even with

20

Fosward fuselag consindeian detakh

2.5, 10FSH irntalled. Note upger wing maent
wning bBlled rts; clesn and easy atischment.

Alternato radio anglallation yewl, uing Cox/Banva fasirchannel with meceg Sereo,

the inmer center LE, then add the center
outer LE and sand everything smooth, Care-
fully shape the LE bo ihe conjour called out
on the plans. A small template accurately
cut 1o the LE shape fram VW32 ply will help
gt it reght.

The bottom wing cariés the ailemns,
wiich complicates the consiruction, The
original aircraft had upper and lower aile-
rons, joined by a pusheod. | deemed the
adoed work, weight, and drag not woaih it.
The TE sheet is mwch wider, toallow cutting

i
The comploted Skybalt, wit-asmemblad, and ready Tor finishing and detsling.,

aul the aileron from the Batic struciune,
Build this wing just like the op one, but
don’t iny 10 add the aileron spars unbil
you've cut the ailerons free and trimmexd
thiem as shorm on the plans,

Mark the parting ling for the ailengn ewen
with the front edge of he sileron culou:
spar, then use a straight edge and shamp
knile o oul jusl the sheet surfaces, Mow pull
the blade out of an old rakoer s or use a

Continued an page 103
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skybolt . . ... Continuwed from page 20

double-edge razor blade {carefullyll, slid
through the two cuts, 1o sever the ribs, Trim
the: cutedf picce for the spar, add the hinge
point reindoroements, and glue on and sand
the spar. Add hinge reinforcements o the
wing itself, sand to shape and add the filler
spar. Cul the: waste off the front and ends of

the aileron pieces, add the hinge and
tergque aod minlorcements, and then the
WG spar and Hp nbs, Crooee the aileron ior
tha borque rod. Mark and pee-drill the holes
for the hinge points and toguee rod in the ai-
ferons and the wing, taking cane not bo drill
out through the wing or aileron sudace, Fit
the hinges and torque rod but do ool glue, |
like Robars Mini Hinge Points, because
they simulate the real hinges and anre easy 1o
invstall,

IF you swant o s weight, vou can build
up thee aibesons uwing stiuctuse similar o the
wing, §ried this first, and they seemed a i
the o flexible to me. Maybe with the stiff
cenaering like Micafilm they would work all
right,

Cut a strip out of the top sheeting for the
aileron torgue rods. Slip the 196 ply bushe
ings oo V16 the Du-Bro V2A tongue rods
and bend to shape, observing the angles
shown.

Build the tail surfaces ower the plans,
using, pins lberally o make sure that the
laminated pieces follew the outlines, Add
the various reinforcements and sand o
shape, Install but dont glue the hinge
points, Mote that the front edges of both the
elevator and rudder are vee'd to allow clear
ance for confrod surface movement. Cut
seiall molches to clear the heads of the
hinges 5o they won't bind. The lower rudder
hinge i a small Goldbergletl pindype
hisge, It s lined up o clear the w@ilwhes)

filler and be directly under the nsdder hom
base, so the hom screws will pass through

the hinge as well for strength,

The fuselage is a modified truss from U8 £

sopuare hard, stringy balsa with W6 x U8

- hard balsa diagonals, Lise Tiebond for all -

joinis here, pregluing the wvprights and
crosspieces with a dab alloeed to st for a
fewe minuies. Cut out the forward 18 me
dium fuse sheet, noting the indentation at
the lewaer forward comer on the right side
for the muffler clearance box. If using an en-
gine czher than the 10 F5R, or no mufiler,
you can omit the listle box and the fuse
sides will be identical. Bulld one side over
the ciher, separated by plastic weap bo keep
them separate bedl identical. Be sure o
mark the locations of the side stringers on
thi wprighds to ease alignment and installa-
i later, Shape the tailpost ends of the fuse
with a sanding block as shown, then join
with Titchond and a couple of clothespins
while keeping cveryihing square, Drapethe
feont of the fuse top view plan over the end
of your workbench, Add the cross-grain 14
triangles 10 the front fuse sides, and sand
them Mesh and smooth, Mote the detail
drirwing showing hosw to cut the cross-grain
trangles from the ends of 14 and 306 shee
with a razor saa I your hand is unprac
ficed, make up a litbe miter box o guide
Yo
Sguare the fuse sides upside down ooer
thi plan, wsing ping nex 1o the longerons o
establish the cure. Starming (rom the tadl,
add identical crosspieces 1op and bottom
arsd the ply and balsa formens, using pins, a
smeall drafting wiangle and blocks of balsa

to keep everything aligned. Add the firewall
with Slo-Jet, being careful 1o preserve align-
rvend. Bowe lift the fuse off the plans and
sand well 1o both smooth the sirecture and
reduce weight, Cut and faminate the top

| bormess, Tnstadl them, the 332 square op

stringer and the cross-neinforcements and
cormer riangles called for lobsening grain
directiont. Dwill the firewall as indicated
irodify hole locations to suil if nod using &

Kraft .09 mounth and install the blind nuts
hehind it, Fuelpaoof the firewall with eposy
on both sides, also the fuel tank area,

The cabane strut mount details ane a little
fussy, but the structune called foris light and
plenity strong for the task, Carelully observe
the grain direction called out for the for
ward luselage sheeting and the warious
comer reinforcements. Fit and add the 116
ply forward fuse floor and 332 ply landing
gear moum platform. Drill and mount the
blind nuts to lnding gear platform, wing
holes drilled first theough the Hallco BI0S-3
landing gear of & gear blank you have bent
up yoursell. Mote: you will have to drill the
whieel hubs out if you use this gear, Cut and
fit F3 throwgh Fé; the arrows on the plan call
out the cuthines e cut them to Bote Tne var-
ious bevels, which you should mark and
sand in using your sanding block. i s,
had just provided a linle more stretch in
their mufiler standodf, . ..

B it the boweer wing o the wing sad-
dle, being carcful 1o presenss the incidence
angle, and add the 1732 ply scabs, haold
down bolt blocks and wing dowel. Lise
snarpened U8 dowel that just progmdes
from the wing, with a dab of paint or ink on
the end, 10 locate the hole in FI3, and diill
Spot and drill the wing oolt hales iyes, 440
is plenty strong enough) and tag the blocks,
or install blind nuts after clearanoedrilling
them.

The tailwheel bracket 15 a cul-dewn
Ceoliberg item. Bend the wine gear leg o it
andd drill the rudder to receive the tiller por-
ton, The asembly is mounted with #2
winidd s o 3 wedge of US spruce be-
twen the longenons.

Agdd the stabalizer and finowith Tiebond,
bping swne that the fin is aligeed precisely
ot the cenber line and that the stalbsilizer i a1
rerg degrees and right angles o the fuse
top.

The rbedecks are sheeted with W32 me-
diuen sofl Agrain balsa, Sheet half the from
first, forward of bulkbead F9, working with
a piece cut slightly oeersize and cut or
sanded i il right dowa the middle of the
32 square dnnger, Lising a sharp single-
edpe razor blade, rim the bottom edge 1o a
rough fit. Then use a sanding block to get
the final fit against the top longerons, Fe-
pieal the process for the odher panels, The
fiting around the tail sufaces i just cut-
and-try. A strip ol W16 squae sanded 1o the
approsimabe intercept angle of ihe manle-
aeck sheet and fincan ke glued to the fin or
stab o help line things up. Full any gaps
with your favorite filler,

Lise a pin ard a light from inside the fuse
to locate and cut the cabane mount holes
thrcugh the fuledeck. Bend the cabane
struts lrom 146 wire over the plans, as ac-
curabely as possible, and check their fit in
the tubing mpunis, The front and sear wines

are identical except for their upper bend an-
gles. Add the V16 wire diagonals, held in
place with a few twrns of thin copper wire.
Tack sobder 490 blind nuts froat and rear to
the ledt cabane, and check the fit of the up-
peer wing and adjust Bl everything fits and is
aligned. Then fully bind and solder the di-
agonal joints, Tack sobder the blind nuts to
both upper cabane sides. Mark and dnll the
upper wing bolt holes, and make sure
everything s shill aligned, Use a Va-inch
drum burr and Dremel tool to make the
recesses for the bolt heads.

Lay gt and mount your radio gear as far
forward a5 possible, This plane will carry
the larger senvos and such, but it will do
st weith a micro wed. | horee an Ace kit with
i mindatune servos, with a fiying weight
including 225 mAh battery of only 212
ounces Route and (it the pashaods || used
Sullvan® cabletype medium size Gold-N-

Fods), roughening and gluing the plastic
guides at both ends with Sle-jer. Dan't do
likee | did and glue the cable into the guide!
Inskall e Sullivan slantstyle 20-ounce fuel
tank, routing the vent and feed tubes oui
through the top of the firesall. Add the
shape-forming V16 and 332 siringers to the
s sides and botiom. Mow sand ewene
thing smooth, bending the forward side
shesting canfully into the 1op contours and
tapering the stringers a5 shown. Lse a light
tgasch with the sanding block—there’s not
FAUCH FOCM BOF CIor,

Screw on the landing gear and it the
lepamr fuse faining blocks. sMount the bottom
wing 1o the fuselage. Cut the 1M sheet lovesr
fairing sides and FI4 and F15 Shape and
glue to the wing bottom, then cross-sheot
with 132 medium, Sand 1o the contours
shiswn. Use plastic film between wing and
fuselage so you don’l accidentally maloe the

joint permanent. Cut the bolt head o
ses, Add the cabane wire temporarily, Add
the faining strips o the wires with Slo-Jet
and sand smooth, Bemoee the cabane until
Copvring 15 dome.

Making the interplane stois s another
cut-and-iry peocess. The shape shown on
the plans is 1aken from my planes acneal
struts; but unbess you accumulae the same
minGr deviations | did, they probably won'
work for you, | sugeed making up a couple
of pieces of heavy Cardboard roughly to the
shape shown but splifting, them Crossways
with an cverlap secuved by a clothespin o
allow final adjustment of the shape. Lise
thewe patterns o hold the wing spacing
constant while you finalize the incidence
adjustment, Then cut and laminate the final
pieces, i youw drill the wing holes for the V8
dervel pins slightly undersize, or give them
a couple of shots of et allowed to set up
thoroughly byou should do this anyway for
fuelprooding), yoir will hupee a nbce tight fric-
tion fit that is mose than enough (o secure
the stnuts againgt air loadks

I made the wheel pants using the Hob-
brypoxy Easy-Does-lt method ower waxed,
plaster-coated rigid urethane foam fomms,
sanded to the indicated contours, with o
Lo of 14 2-gunce fiberplass cloth, Scabs

VTG ply were bovelled and eposied to the
mounting points, then 172 brass railrpad
screws wiere used o seture them to the gear
legs afier cutting the fainings 1o clear the

vl and aoches

Thie e wark rmadhe rom 1Vad ply, cut per
thie remplate and fined o te cow] formers
calli=f aun onehe plans. Node ihat the ouber
ply grain must oun fore and afl. A strip of
164 ply 56 inches wide was used b join
the seam at the bottem centes, Three 172
roundhead serows setune the cowd after cut-
ting it for head and muiiler clearance and
car and needle valve access, | don’i goner-
ally My with 1he cowl and pants installed,
singe iy fingedss are 100 large to get at the
engine easily, and | By off grass. She does
look prettier with them installed though, |
also carved a wellhollossd balia pilod
figure to add realism.

Final-sand all the pieces and cover. | used
Superploss Covenbe and Pactra unethanes
an wversean one and Monakole on vodsion
wo. Micafilm and Balsarite might be
best—no unneCessary aohesive o Carry
around. Despite whal they iy, Comerite is
heavier than most films. Epoxy the control
surface hinges in place, keeping glue cut of
the hinge joints. Dont forget to plug the
irgue fods and tatlwdee] tlber into thedr re-
spective control surfaces before gluing.

Add the cockpit coaming of split 1/8-inch
black eubber mibing. Mount the wing-
screen wing your fnonte method (I just
hold B in place, squin Jet and hope—
Wilhold RC-56 is suppased o be better)
Simulate the fonwand cotkpil cover with a
piece of contrasting covering makenial, Fin
ish your radio installation, including switch
and antenna.

Be sung 1o check the wing incidence per
the plans, Mownt and hook up the enging,
and Best run it b make sure its gonna go be-
e vou lepee home. | used both 76 and B4
props with sucoess, Alse check out the ra-
dio gear o be sune all the control sufaces
amdd the theottle go the right directions.

Assamble the plane and balance at the fo-
cation sheewn on the plans for cardy Mights.
As you gl accustormied 1o this actively aero-
batic bumblebee, you can moee the CG
back in amall increments 1o increase the
planes sensitivity. Initial control thows
voehe W8 inch up and den onelevato, 14
inch up and 38 dewn on aileron (this
differential is needed 1o rodd adverse yow
an aileran deflection and i achieved by an-
gling the torque rod ends forwarnd) and 38
inch an rudder. You may want to statwath a
litile less. The plane will do almost ame
maneuver, of just putt around the sky, but
she is not a trainer and has only neutral o
slight positive stability, Snap rolls and knife-
edge fMight are particularly fun, and if you
build fight, she will land a1 a surpaigsingly
lerw s,

A word of advice: As with the fullscale
plane, ihere are sveral "o Step” aneas
Don’t iy and pick the plane up by the
fuselage behind the wing or vou'll crack the
stringers, and take it easy on the turtledecks,
I carry mine by 3 couple of fingers ingered
wnder the iopwing cubout straddling the ca-
bane, A the photos show, the whole shoo-
tin match fits easily into my runk,

Cood luck, pood flying, and think salety!s



