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BUTLDING INSTRICTIONS

by
Bi11 Elldott & Dick Hanson

The TIPGRARE s a high competition radip-controlled pattern aireraft, desigoed
for both the exporienced flyer and the beginper in pattern conpetition.
Because of this, sonslderable detail is covered in these inatructions that =ay
be familiar techniques to the seasoned sodeler.

1. Lightly sand the wing coTred and VACUUR
thoroughly. 1 ratractable landing gear
4 to be installed, cut recesses in botiom
of wing cores using the hot wire technigue.
Figuare 1 111ustrates how the cutting wire
is bent and inotalled in & fieller=type
goldering Q. Thin plywood tooplates _
!-M'I-'lld ba ‘J-."d An A ﬂi’dﬂ when mtiﬁﬁi Bend wire (1] r:q"d. shope.
Fipxe 2 gives dimersions for laying out
+ho wheel wolls and piywood gear mount a8
wall as the spars. Uee the set of dipenaions
that apply %o the type gear you are using.
DO NOT JOIN THE WING CORES AT TEIS TIME!
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7., Refer to figure 6 for this step. lay three 1/4" dia.wood dowels on the top
of the wing core as shown, These are to prevent the cement on the sheeting and
core from coming into contact before you are ready, Lay a strip of S-minute
epoxy along the trailing edge of the wing. This next step calls for team—
work between two people. While one person holds the wing core perfectly flat
on the work surface, the other person applies the shesting to the core, starting
at the trailirg edpe. As the sheeting 18 being worked forward, the dowels are
renoved one by one to allow the swrfacea to come into contact. FRemember that
constant pressure to hold the cores flat must be applied during this operation.

8. Apply sheeting to the other side of the wirg in this same sanner.

9, Llay the wing half back into it's foam saddle and replace it on the work surface,
Using your long sanding block, being careful to keep the cutting edge vertical,
sand the sheeting even with the edges of the wing core.

10. Epoxy the 3/8" x 1" x 36" balsa leading edge in place ‘
and shape as in figure 7, Fig. 7

11. Build the other wing half as in steps 3 through 10.

12, Examine the wing halvea carefully, If constructed per instructiona, they
should be perfectly straight. If somehow, a gremlin has crept in and they
are warped, they can be corrected at this stage fairly easily.

A, If leading edge is warped
down at tip (or trailing
edge is up at tip), slit
sheeting on bottom of wing
a3 in figqure 8,
B. If leading edpe is warped up at
tip (or trailing edge ia down at
tip), slit sheoting on bottom of
wing as in finoe 9.
C. Draw a centerline on the root and
tip airfoil. Block and weight Fig. 8
wing on your work surface and check
with a spirit level until both center= DRAYY CEMTERLINE AT NOOT AND 1ip,
lines are level. Figpure 10 illustrates
this procedure. When you are satisfied that the wing is straight, squeegee
f-minute epoxy into the alit and let 1t cure.

13. Block up wing tip for proper dihedral as in

fipoe 11 and sand wing roots to match,
Join wing halves using S-ainute epoxy.
L
1 _— Fig. 10
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Fig. 1




2.

3.
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If fixed gear 1is planned, eut racess for & 1/2" x 1" x é" hardwood block
into foam wing core. Locate so that main gear leg emerges from wing at
same location as retractable gear pivot point. Glue Bleek in place, using
slow—crvying BDOXT.

To bulld the wing, & completely
£1at work surface 1s requirad.
Remember that a warp of
1/64" built into the wing
will ceuse undesirable
flight characteristics.
Selsct one of the wing cores
and lay it in it's foam saddle on
the work surface with 1/2" of the
trailing edge gverhanging. Using shima
under the saddle and weighta on the core,
align the treiling edge until it is perfectly
gtraight., This is {1lustrated in figure 3,

Insert & oumber of T-pin2 through the centerline of
the 1/4" x 1/2* x 36" redium soft balss tralling
edge with their points barely protruding. hpply 5-minute

epoxy and plece the palsa acainst the rear of the wing, being
eareful not to distwrb the aligned surface. Push the T-pins through
into the fomm to hold the belsa in place as in figure L.
Do not use ot Stuf in contact with foam es

4t will disintegrate the foam.

5. After the epoxy has cured, shape
+he trailing edge to the contour

of the airfoil with & razor plane

and sending block. See figure 5.
NOTE: Almays use 80 - 150
grit fresh sendpaper on a bloak
12" to 18" long for ell wing
ghaping.

Fig. 5

4. Ley the wing core in the foam zaddle back ento the
work surface, Glue sufficient pleces of 1/16" thick
halge with Hot Stuf to cover the wing. Use firm wood
if the wing finish ia to be an iron-on covering. Be
gure and match sheeting wood by weight, Use the Heawy
woed on the left wing ranel, Rough eut the sheeting
to the outline of the wing. Cont one surface ol the
core and ons surface of the Wing aheetins with contact
cement. Allow it to dry +horoughly before proceeding
further. MWNote in figure 17 +hat the grein direction

of the wing sheeting ia {mportant.
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Refer to wing assembly construction drawing (fimumre 17) and install aileron
actuating nuimlieu.? Fabricate ailerons from two 1/4" x 1=1/4" x 20" triangular
belsa laminsted together. Refer to dimensions given in figure 17 and mark where
aileron joins the wing. Cut slots for aileron hinges exactly on centerline of
trailing edge. Cut matching slots in ailerons and trial fit, but DO NOT glue

in place.

If you have not already drawn a centerline on the tip airfoil, do o now.
Take a plece of soft balsa, 3/4" x 2" x 10" and also draw a centerline on it,
See fimure 12, Match centerlines and glue tip block in place as in figure 13.
Glue fixed portion of outer trailing edge in place, lining up on tip block
centorline. (Figure 14). Sand wingtip block to shape, being careful to
taper into centerline (figure 15). Use full scale ocutline on template drawing
to determine wingtip plan shape.

Repeat procedure for other wingtip.

Conplete center portion of fixed trailing edge, being sure that tips, allerons
and trailing edge are aligned., Remove ailerons and lay them aside.

Nrep wing center section with 2" wide glass drywall tape or 6 oz. fiberglas
cloth and squeegee S-minute epoxy through to the wood. After this applicetion
has cured, wrap the center section with 6" wide L oz, fiberglas cloth and
squeoges slow-—drying epoxy through to the wood., Llay astrips of toilet paper
onto the wet epoxy to absorb the excess. Do not allow the toilet paper to
remain on the epoxied area., Remove and discard,

After the wing center section has cured, if you are using retracts, take a
Dremel tool and remove the balsa sheetiny from the landing pear openings.

Lay aside the wing and lightly sand the stabilizer cores and vacuus. Weight
and align the stab in the foam saddle on the work surface as you did the wing
in step 3. Attach the 1/4" x 3/8" balse trailing eodge and sand to the airfoil
contour as in figure 5. Glue 1/16" balsa sheeting in place using the procedure

described in steps 4 through 11, Epoxy the Fowx 1/2" leadin in plac
and shape as in figpare 7. YLK/ s S PRt

S
Nark centerline on tip airfoil, install
1/2" x 3/4" x 5% soft balsa block and \F\

shape as shown in figure 16,

-
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Figure 17




Sond bavel on both haolves.

Build other half of stabilizer o 1
and join stabe with S-mimte }
epoxy using anhedral dimension
shown in figure 1B, WNrap center Fig. 18

section of stab with 1" wide strip

of 6 oz, fiberglas cloth and squeeges slow-drying epoxy through to wood,
lay stab aside to cure.

22,

1/ 18" Thic. balsa ring. S
Hot S1uf sparingly in plece.

Fig. 19

23, Using a Dremel tocl, cut away front side of fuselage to clear
engine. Make a 2-1/4" dia, ring from 1/16" thick balsa.
Drill a hole through it's center to tightly it your engine's
prop shaft, MKount engine in the motor mount and insert into
the engine compartment., Place balsa ring on

Maount i3 ¥ —— - —
the prop shaft and tighten the rear plate of fm.: ,:r.::r,-,g. s 3
8 Goldberg 2-1/4" spinner onto it. Hot Stuf of luselage. P’“

the ring sparingly to the fuselage as in {opprox 1/14" 10 /W) £
figae 19. Coat rear of the motor sounmt with |
S=minute epoxy. Insert firewall through the J

"
i
r

i
i,
I

wing saddle opening and press it against the Epoxy mix, TOP | VIEW
motor mount, Note that the engine has a 2° FUSBLAGE
offset built in (figure 20), Glue firewall to Fig. 20

fuselage at soveral places with S-minute epoxy. When

cured, remove engine leaving the motor soumt in place. Securely glue the fire-
wall to the fuselage with slow-drying epoxy and fiberglas cloth, When the
firewall has cured completely, dril) holes through the metor mount into the
firewall and install mounting bolts and blind nuts.

2L, Usimg the stabilizer cross section

shown on the ta te drawing, trace the
outline on the f-upil:lm at tg; location
shown in figure 21, using the alignment
sarking solded into the fuselage, With
a Dremel tool, cut an opening in each
side of the fuselage. Note that these
openings are slightly larger than the

stab to allow for alignment,
-J_'-

Fig, 21
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27, Epoxy a 3/8" x 3/8" medium hard balsa
block into the opening at the ruddsr
\‘ hinge line, leaving a 5/2" opening at
4 the top for the fin tip (figwe 27).
Fig. 26

Sharp.

Conatroct the rudder
as showmn in figuwras 28
from 1/16" thick
balsa and 3/8" i
square balsa blocks,

using the outline on the templats
drawing as a de. Bewel the
leading edge (figure 29), being careful  FiE. 28
to locate the centerline. When the rudder
is completed, drill a hole and add a 1/2"
dia. hardwocd dowel at the location shown

on the template, Sand tho dowel to contour
it with the rudder. The purpose of this {t—-
dowel is explained in step 11,

o

Draw & conterline on the fin hinge line and RN Fig. 29
cut slots for the rudder hinges. Cut matching

8lots in the rudder. Attach but DO NOT
GLIE the rudder to the fin, Sparing- —mge——
ly Hot Stuf a 1/4" square balsa :
piece to each side of the fin to alimm
rudder in the neutral position. Construet the
fin tip by laminating 1/8" thick plywocd to 1/2"
thick hard balsa and carve to it inside the 1 -
fin as shown in fimme 30. Glue secursly in e
place and shape fin tip to contour shown on _—o—
template drawing, Leave rudder and 1/4" aq, =
pieces temporarily installed to help protect
the fin tip during subsequent construction.




25.

26,

Fig. 22

i _lhiu. ply weod
(25" 4§7)

Lad

Fig. 23
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Fig. 24

GClue the plywood wing mounting blocks in place
with slow-drying epoxy as Iindicated in figure 22,
Lay wing into fuselage saddle and align as in
fipre 23. Glue fuselage feirings onto wing as
in figre 24, Using a mixture of S-ainute epoxy and
sicro-balloons, build up the front feiring. When cured,
sand to contour with fuselage, Check alignment of wing
sgain, then drill holea for 5/32° I.D. arrow shaft bolt
guides through wing using sharpened brass tubing. Figure
25 gives location dimenmsions. Cut bolt guides froa fiberglas

arrow shafts and epoxy in place. Check alignment a third time, making abaclutely
sure that it is correct, Drill through bolt guides into plywood wing moumts,
tap holes and bolt wing to fuselage using 1/4-20 x 2" long nylon bolts,

51ide the stabllizer into the fuselage opening and align it with the wing an
shown in figure 26. Spot glue it in place with Seminute epoxy. When the epoxy
has cured, check the stab again to be certain that it is atill aligned. If it is,
glue securely in place inailde the fuselage with slow-drying epoxy. Hake a fillet
to fair tho otab into the fuselage using a mixture of 5S-ninute epoxy and micro-

bvalloona, working fairly quickly and smoothing the fillet with your finger
dipped in water,




30.

3l.

32.

33.

33.

Cut elevators from 1/2" thick balsa using the template on the template drawing.
Spot glue them to the rear of the stabilizer and contour to airfoil shape,
using & razor plane and sanding block. Flace tape on the stab sheeting %o
prevent gouging (fipwre 31). Be careful to paintain centerline on elevator
trailing edge.

Tape ' L1

7

t.i

45

Fig. 31

Fig. 32
Cut elevators away from stab and bevel the g. 2

leading edges (figare 32). Drill holes and

install 1/2" dia hardwood dowels in elevatora

at locations shown on template and figure 33. .
Sand dowels te contour of elevater. Drill E
and tep & hole into each dowel to accomodate

a L-40 bolt. As shown in figure 34, the bolt

head iz then removed to accept a standard

Rocket City aileron clevis. This same procedure Fig. 33
{s used on the rudder.

Hinge, but DO NOT GLTE the elavators to the atab.

You may remove the 1/4" square balsa pleces from
the Tin at this time.

Glue in place the plywood fuel tank fleer, Drill holes
for fuel tubing. Install fuel tank. Reinstall the engine.
Kount retractable landing gears and servo tray, Install

all control linkages. Check for amooth and non-binding
operation.

Repove all equipment and control surfacea from the
airframe and prepare for {inishing. Sand exterior of
the fuselage thoroughly. Fill and sand sean whero
pecessary. Fill all surface blemishes with a body
filler such as Smow White or Black Magic. Brush on Fig. 34

two coats of Hobby Foxy primer to wood surfaces, sanding

well after each coat. In order to keep the plane as light as posaible, you
might want to consider finishing the flying surfaces with an iron-on filn

covering. We recommend Econocote because of it'a low heat sealing character-
iatics,

Permanently install the control surfeces., They should fit tightly (without
binding) to insure minimal air flow or "leakage” through the hinge gap.
Eecommended control surface movement is as follows:

Allerons - 3/8" total travel on high rate,
Elevators = 3/4" total travel on high rate.
Fudder - 3" total travel on high rate, Feduce 758 for low rate,



36.

37.

NOTE: If more than 1/8" of elevator "up® trio is required, shim trailing
odge of wing down, Do not trim ailerona dewn or up more than 1/16", because
doing so will adversely affect the performance of the airplane, It is
advisable to seal all hinge lines after painting the airplane with "Fas-—call,
"Sticky-cote” or a very flexible tape,

Clean the fuselage thoroughly with thinner before painting, After using a
tack rag to wipe down the entire airplane, apply the paint acheme of your
choice, Note that included with these {natructions are 10 sheets of
{11ustrations of the TIPCRARE to be used in planninp your paint scheme.

After painting, reinstall the equipment and check the center of pravity.
is recommend that you start with it 3/8" to 1/2" forward of the landing
gear centerline. You may then adjust it to your peraonal preference.
Check lateral balance, Add woight to the wing tip to adjust.

FLYING INFCEMATION: If you use a tuned pipe, sling it under the fuselage '
for best results with the anhedral stab. Lower or raise the pipe for
trisming rudder pitch problems, Use a dual rate elevator and ailerons radio
for best wide speed variation performance, Use the largest diameter and
flattest pitch propeller that you feel 43 suitable to your engine, Try a
11-1/2" x 7 cut to 11-1/4" or a 12" x 6 cut to 11-1/2" to make the engine
turn fast and run cool. The TIP(RARE flies best at noderate speed, Do not
use soft propa or thin hub propellers. They don't pull well and will
occasiorally come apart.

Clear a space on your mantle for additional trophies.



