DICK HANSON MODELS
TIPO CONSTRUGTION MANUAL

WING ASSEMBLY

Inspect wing cores for proper sweep. Sand at root to correct if necessary.

Using a slurry of slow curing epoxy and micro ballons, install 1/4x1/2" balsa spars, 1/4"
plywood landing gear plates and 1/8" balsa gear plate tops in the slots. (Balsa not
included in the kit.}

After epoxy has cured, plane spars and gear plate tops to conform to contour of foam. Fill any
dents with Dap and carefully sand to original shape. Don’t worry about wire marks and other
minor defects. ‘

Match both wing core halves by comparing them root to root, tip to tip, Ieadliig edgeto leading
edge and trailing edge to tralling edge.
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Carefully sand Hf necessary to match exactly for contour and size.

Using C.A. adgheslve, edge-glue enough matched welght 1/16” balsa sheet to cover both wing
panels.

Block-sand sheeting to get rid of excess glue and high spots etc. Use 100 grit Openkote followed
by 150 grit Openkote. Sand both sides.

Using wing cores as a pattern, cut wing skins to size. They should be about 1/2" larger than the
core all the way around. Grain must run parallel to the trailing edge. Failure to do this will resultin

a torsionally weak alleron.
Prepare a flat building surface. A table, workbench, etc. Is fine, but it must be FLAT.

For wing laminating boards, you will need three (3) flat pieces of particle board 1x16x48".

You will also need a spatula for spreading epoxy. The squeegees available in auto parts stores for
spreading Bondo are Inexpensive and work well. Notch as shown.
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About 5 Oz of slow-curing epoxy are required for the wing. Mix only about 1/2 that amount (2-
1/2 Oz} 24 a time.
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12. Lay one of the taminating boards on your flal building surface, and place one wing shuckoniit,
core side up. (shucks are the female remainder of the foam block after the core Is removed).
Using your prepared spatula, squeegee epoxy on the maiching wing skin and lay it, glue side up,
in the shuck. (Note, itis very easy to get glue on the wrong side of a skin. It will be helpful to mark
an x on the glue side of all skins). Positlon the correct wing core on the skin, allowing 1/8" of skin
to overhang the trailing edge of the foam core, Apply epoxy to the next skin and lay itontop of the
core, again allowing only 1/8" of balsa to overhang TE of core. Be sure the grain is parallel to the
TE. Position the top shuck and second laminating board. Shift all parts untit the stack is perfeclly
aligned. Take your time. The weight from the upper laminating board will help hold things in
place, but don't get excited if this weight isn’t quite enough to put the skins in perfect contact with
the foam. Just get things aligned properly.

13. Repeat step 12 with second wing assembly on top of the first stack, and add the third laminating
board on top.

14. Add weights to the top of the stack. You will need 120-140 Lbs. We use sixteen (16) one gallon
mitk jugs fliled with water. Don't stack jugs. Just about anything will work for weights, asiong as
the weight is evenly distributed over the wing board.
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15. Once ail the weight is on, and before epoxy cures, Inspect for bowing or twisting of the boards or
foam. Use a good metal straight edge, and check each side, and across the ends. Double check.
The stack will usually bow a little in the middie, so pry up the first wing board with a large
screwdriver and insert newspaper shims as necessary. Get the wing EXACTLY stralght and flat.
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16. Alow assembly to cure for 24 hours before continuing construction.




17. Remove wings and trim sheeting to the edge of the core. Match panels so thatthey have the same

chord at root and tips. /

TRAM

//ﬁ—ﬁ____

EXAMPLE

It s more important that the panels are exactly alike than that they conform to a particular
dimension.

18. OnaFLAT table, lay wing panels TE to TEand LEto LE to check for warps. Flip panels over and

CXAMPLE oF A WERFED Wid6
MATCH TE's HERE

check again.

Flr
SULFACE

————

If this test does indicate a warp, anditis less than 1/167, careful sanding will remove it. It the wing
has more than 1/16" warp, the cure becomes more drastic. Cut a dlagonal slit through the
sheeting as shown below. Cut sothatwhen the panel is straightened, the slit will open. Squeegee
epoxy into slit while holding corrective pressure to remove warp. Proceed carefully! This
procedure wili straighten even horribly bungled Jobs. Use multiple slits on both sides H
necessary.

ViEw FRom: T.£,
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19. Using white glue, (don’t use a yellow “carpenter's” glue such as Titebond) add leading edges,
tralling edges, and tips. Masking tape will hold things In place while the glue drles.




20.

21.

22,

23.

24.

25,

27.

28.

29.

31.

When glue has drled completely, shape LE, TE, and tips so as to continue the contour of the
alrtoil. Don't round LE yet.

Compare tip to tip and root to root. Sand as necessary for an exact match. Repeat the procedure
outlined in step 18 to check for and correct any problems caused during shaping.

Establish matched center-lines on tips. Center-lines should still be visible on the foam at the root.
Extend center-lines down leading and tralling edges.

Round LE and make final contour of trailing edges and tips. Don’t remove the center-lines. Use a
long sanding block.

Using a stralght-edge, check your work for dips and varlations.

Cut holes for mounting the two alleron servos on the bottom of the wing. The exact size of the
holes depends on the size of the servos used. The finished holes, with tacings in place, should be
slightly targer than the servos. Cut holes with an EX-acto knife and dig out foam with a
screwdriver. Face sides of holes with 1/16” balsa, and add hardwood mounting ralls.

Make a passage for the servo pigtait by cutting a 1/4” slot 3/4" deep from the servo mounting hole
to the center section. Cap with a loosely fitting plece of 1/4” square balsa. C.A. in place. See
layout drawings.

Mark alleron positions on the wing skin, and cut them out using ajigsaw or bandsaw. The panels
should be centered and taped to a wing shuck to keep everything straight during cutting. If you
do have a bandsaw, the allerons can be cut quickly and accurately by clamping aripfence to the

saw tabie.
T AW BLADE
Q4 e, L
20 % o8
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When cutting the alleron free, be sure to allow for alleron facings. See wing layout drawing.

Trim allerons to accept 3/8” facings, and face using epoxy and firm balsa. Pin and weight H
necessary to make them straight.

Face wing cutout with medium 1/4" balsa and white glue. Wipe off excess glue and tape Inplace
until dry.

Trim and sand facings when dry. Use a long block for sanding.

Instead of using molded nylon control horns, mount the all/elev/rud. linkage ina 1/2” diameter
hardwood dowel located as shown on the layout diagrams. The dowel is later drilled for a 4-40
steel bolt to accept linkage. To cut holes for the dowel, use a plece of sharpened 1/2" 0.d. brass
tubing and twist it carefully. Epoxy dowels in place and sand flush with surface after epoxy has
cured. Don’t worry about differential in the linkage, but be certaln that the boits are at the same
angle to their respective control surfaces.

4," u'J. brass bulee
¢ 3
P
\musa'c.wlne.

handle
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32.
33.

36.

Cut dihedral angle. (1-1/2” per panel under each tip.)

Align wing haives and Join using 5 minute epoxy spread on foam areas only. Keep the glue line
thin and even.

When dry, check alignment of the tips and when satisfied, join leading edge wood and tralling
edge wood at the root using C.A. adhesive, '

Relnforce the center section with 6 Oz. fiberglass cloth cut to the size shown on the wing layout

drawing. Use siow-curing epoxy. Notice that the cloth covers the landing gear area. Addthe two
overlapping pleces of 4" fiberglass drywall tape to each side, again, with slow-curing epoxy.
(This tape Is sometimes called scrim tape or “Grout Stop”; It's a flat-meshed filberglass tape
available from builders supply houses.) Gently warm epoxy with a hair dryer and squeegee
smooth.

Final-sand wing, being careful not to alter airfoll.

STAB CONSTRUCTION

Use the same procedure as used for the wings except for the following:

Using C.A. adhesive, edge-gfue enough matched u'reight 1/16" balsa sheet to cover both stab
panels.

See stab/fin layout drawing for all dimensions.

The center section is reinforced with chopped flberglass cloth and slow-curing epoxy.

VERTICAL FIN CONSTRUCTION

(See Stab Drawing)
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TIPORARE

Mfg. by W-K Hobbiles
19 N, Majn Street
Centerville, OH 45459

BUILDING INSTRUCTIONS

by
Bill E1liott & Dick Hanson

The TIP(RARE is a high competition radio-controlled pattern aircraft, designed
for both the experienced flyer and the beginner in pattern competition,
Because of this, considerable detail is covered in these instructions that may

be familiar techniques to the seasoned modeler.

1, Lightly sand the wilng cores and vacuum
thoroughly, If retractable landing gear
is to be installed, cut recesses in bottom
of wing cores using the hot wire technique,
Figure 1 illustrates how the cutting wire
is bent and installed in a Weller-type

soldering gun, Thin plywood templates
should be used as a guide when cutting. Bend wire to reqg'd. shape.

Figure 2 gives dimensions for laying out
the wheel wells and plywood gear mount as
well as the spars. Use the set of dimensions

that apply to the type gear you are using.
DO NOT JOIN THE WING CCRES AT THIS TIME!

74" x 21/72" x 4" plywood, 2 pcs.

Fig, 1

/74" x 172" X 12" balsa, 4 pcs,
Inset into wing.

212" dig. wheel cuiouts.

This side shows setup for
Goldberg retracts. Setup for metal frame retracts
such as Rhom-Air, Southern, etc.

Fig, 2

RETRACTABLE LANDING GEAR INSTALLATION IN WING

- .
- — Ty T TR R T = - -
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into foam wing Core. Locate so that main gear leg emerges from wing at
same location as retractable gear pivot point, Glue block in place, using

To build the wing, a completely
flat work surface is required,
Remember that a8 warp of
1/64" built into the wing
will cause undesirable
flight characteristics,
Select one of the wing cores
and lay it in it's foam saddle on
the work surface with 1/2" of the
trailing edge overhanging, Using shims
under the saddle and weights on the core,
align the trailing edge until it is perfectly

strajght, This is illustrated in figure 3, N 3

i
Insert a number of T-pins through the centerline of d@\
the 1/4" x 1/2" x 36" medium soft balsa trailing Fig. 3 3
edge with their points barely protruding, Apply 5-minute —_
epoxy and place the balsa against the rear of the wing, being ya

careful not to disturb the aligned surface., Push the T-pins through
into the foam to hold the balsa in place as in figure 4.
Do not use BHot Stuf in contact with fosm as

it will disintegrate the foam,

5, 4after the epoxy has cured, shape
the trailing edge to the contour
of the airfoil with a razor plane
and sanding block., See figure 5.
NOTE: Always use 80 - 150
grit fresh sandpaper on a block
12" to 18" long for all wing

shaping.
Fig, 4

. Lay the wing core in the foam saddle back onto the
work surface., Glue sufficient pieces of 1/16" thick
balsa with Hot Stuf to cover the wing, Use firm wood
if' the wing finish is to be an iron-on covering. Be
sure and match sheeting wood by weight, Use the heavy
wood on the left wing panel., Fough cut the sheeting
to the cutline of the wing., Coat one surface of the
core and one gurface of the wing sheeting with contact
cement, Allow it to dry thoroughly before proceeding

further. Note in figure 17 that the grein direction

) of the wing sheeting is important.




7. Refer to figure 6 for this step. lay three 1/4" dia.wood dowels on the lop

- of the wing core ag shown. These are to prevent the cement on the sheeting and
core from coming into contact before you are ready. Lay a strip of 5-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 sheeting to the core, starting
at the trailing edge. As the sheeting is being worked forward, the dowels are
removed one by one to allow the surfaces to come into contact. Remember that
constant pressure to hold the cores flat must be applied during this operation.

8, Apply sheeting to the other side of the wing in this same manner.

e La?*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.
Z

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

11. Build the other wing half as in steps 3 through 1l0O.

12. Examine the wing halves carefully. If constructed per instructions, 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
as in figure 8. ]

R. If leading edge is warped up at
tip (or trailing edge is down av
tip), slit sheeting on bottom of

wing as in figure 9.

tip airfoil. Block and weight
wing on your work surface and check

with a spirit level until both center-

1ines ere level., Figure 10 illustrates
this procedure., When you are gatisfied that the wing is stralght, squeegee

5-minute epoxy into the slit and let it cure.

DRAW CENTERLINE AT ROOT AND TIP.

13. Block up wing tip for proper dihedral as in
figure 11 and sand wing roots to match.
Join wing halves using 5-minute epoXy.




————————

. I

14. Refer to wing assembly construction drawing (figure 17) and install aileron
actuating_assemblies. Fabricate ailerons from two 1/4" x 1-1/4" x 20" triangular
b%ls& lagl?ated together, Refer to dimensions given iIn figure 17 and merk where
aileron joins the wing. Cut slots for aileron hinges exactly on centerline of

?railing edge, Cut matching slots in ailerons and trial fit, but DO NOT glue
in place,

15, If you h§ve not already drawn a centerline on the tip airfoll, do sc now,
gakﬁna.plece of soft balsa, 3/4" x 2" x 10" and also draw a centerline on it.
ee figure 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
centerline. (Figure 14). Sand wingtip block to shape, being careful to

taper int? cen?erline (figure 15), Use full scale outline on template drawing
to determine wingtip plan shape.

16. Repeat procedure for other wingtip.

17. Complete center portion of fixed trsiling edge, being sure that tips, ailerons
and trailing edge are aligned. LHemove ailerons and lay them aside,.

18, Wrap wing center section with 2" wide glass drywall tape or 6 oz. fiberglas
cloth and squeegee 5-minute epoxy through to the wood., After this applicetion
has cured, wrap the center section with 6" wide 4 oz, fiberglas cloth and
gqueegee slow-~drying epoxy through to the wood, Lay strips of toillet paper
onto the wet epoxy to absorb the excess. Do not allow the toilet paper to
remain on the epoxied area. Remove and discard.

19, After the wing center section has cured, if you are using retracts, take a
Dremel tool and remove the balsa sheeting from the landling gear openings.

20. Lay aside the wing and lightly sand the stabilizer cores and vacuum, 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" balsa trailing edge and sand to the airfoll
contour as in figure 5., Glue 1/16" balsa sheeting in plece using the procedure

deseribed in steps 4 through 11. Epoxy the 3/8% x 1/2" leading edge in place,
and shape as in figure 7,

21, Mark centerline on tip airfoil, install
1/2" x 3/4" x 5" soft balse block and
shape as shown in figure 16.

e et R WS et —T - g
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Sand beve! on both halves.
\ ‘3“ )

Fig- 18

22. Build other half of stabilizer
| and jcin'atabs'with.B-minute
epoxy using anhedral dimension

shown in figure 18, Wrap center

section of stab with 1" wide strip
of 6 oz, fiberglas cloth and squeegee alow-drying epoxy through to wocd.

Lay stab aside to cure.

ge ¢

1/16" thk. balsa ring.
Hot Stuf sparingly in place.

Zﬂ

- L———Fusela
" 4 Engine ¢

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 fit your engine's
prop shaft., Mount engine in the motor mount and insert into
the engine compartment, FPlace balsa ring on Mount is very-
the prop shaft and tighten the rear plate of close to left side
a Goldberg 2-1/4" spinner onto it. Hot Stuf of fuselage.
the ring sparingly to the fuselage as in (approx.1/16" to 1/8%)
figure 19. Coat rear of the motor mount with
5-minute epoxy. Insert firewall through the £ o .
wing saddle opening and press it against the poxy mix:
motor mount. Note that the engine has a 20
“Ffset built in (figure 20). Glue firewall to Fig. 20
fuselege at several places with S-minute epoxy. When
cured, remove engine leaving the motor mount in place.
wall to the fuselage with slow-drying epoxy and fiberglas cloth, When the
firewall has cured completely, drill holes through the motor mount into the

firewall and install mounting bolts and blind nuts.

2. Using the stabilizer cross section

shown on the template drawing, trace the
outline on the fuselage at the location

shown in figure 21, using the alignment
marking molded into the fuselage. With
a Dremel tool, cut an opening in each
side of the fuselage. DNote that these
openings are slightly larger than the

stab to allow for allgnment.

Securely glue the fire-



25.

26.

Fig. 22

Fig, 23

Fig., 24

Glue the plywood wing mounting blocks in place
with slow-drying epoxy as indicated in figure 22,
Lay wing into fuselage saddle and align as 1in
figwre 23. Glue fuselage fairings onto wing as
in figure 24. Using a mixture of 5S-minute epoXy and
micro-balloons, build up the front fairing., When cured,
sand to contour with fuselage. Check alignment of wing
again, then drill holes for 5/32" I.D. arrow shaft bol%
guides through wing using sharpened brass tubing., Figure Fig. 25

25 gives location dimensions. Cut bolt guides from fiberglas
arrow shafts and epoxy in place, Check alignment a third time, making absolutely

sure thet it is correct., Drill through bolt guides into plywood wing mounts,
tap holes and bolt wing to fuselage using 1/4-20 x 2" long nylon bolts,

S1ide the stabilizer into the fuselage opening and align it with the wing as

shown in figuwre 26. Spot glue it in place with 5-minute epoxy. When the epoxy
1f it is,

has cured, check the stab again to be certain that it is still aligned.

glue securely in place inside the fuselage with slow-drying epoxy. Make a fillet
to fair the stab into the fuselage using a mixture of 5-minute epoxy and micro-
balloons, working fairly quickly and smoothing the fillet with your finger

dipped in water.

= —rmar. . a— _——
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28.

R

7 z'
i Fig., 27

7. Epoxy a 3/8" x 3/8" medium hard balsa
block into the opening at the rudder

1 _ - [} hinge line, leaving a 5/8" opening at
the top for the fin tip (figure 27).

Fig, 26

Congtruct the rudder
a8 shown in figure 28
from 1/16" thick _
balsa and 3/8"
square balsa blocks,
using the outline on the template
drawing as = ide. Bevel the

leading edge (figure 29), being careful

to locate the centerline, When the rudder
is completed, drill a hole and add a 1/2"
dia, hardwoced dowel at the location shown
on the template. Sand the dowel to contour

it with the rudder. The purpose of this ¢-
dowel is explained in step 31.

Draw a centerline on the fin hinge line and
cut slots for the rudder hinges. Cut matching

gslots in the rudder., Attach but DO NOT .
GLIE the rudder to the fin. Sparing- éﬁagf
1y Hot Stuf a 1/4" square balsa == =
plece to each side of the fin to alisn the

rudder in the neutral position, Construct the

fin tip by laminating 1/8" thick plywood to 1/2"

thick hard balsa and carve to fit inside the
fin as shown in figure 30. Glue securely in T

place and shape fin tip to contour shown on <&
template drawing, Leave rudder and 1/4" sq.
pieces temporarily installed to help proteet

the fin tip during subsequent construction.




3C.

31,

32,

33.

34.

35.

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 shepe, '
using a ragzor plane and sanding block. Place tape on the stab sheeting to
prevent gouging (figure 31). Be careful to maintain centerline on elevator

trailing edge.
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Cut elevators away from stab and bevel the
leading edges (figure 32). Drill holes and
install 1/2" dia hardwood dowels in elevators

at locations shown on template and figure 33, —

e e Y e

Sand dowels to contowur of elevetor., Drill

and tap a hole into each dowel to accomodate
a 4-40 bolt, As shown in figure 34, the bolt
head is then removed to accept a standard P4
Rocket City aileron clevis. This same procedurse 2. 33

15 used on the rudder,

Hinge, but DO NCT GLUE the elevators to the stab.
You may remove the 1/4" square balsa pieces from
the fin at this time,

Glue in place the plywood fuel tank floor, Drill holes

for fuel tubing., Install fuel tank., Reinstall the engine, jzﬁ
Mount retractable landing gears and serve tray. Install ,,?’
a2ll control linkages, Check for smooth and non-binding

operation.

Remove a1l equipment and control surfaces from the
girframe and prepare for finishing, Sand exterior of
the fuselage thoroughly. Fill and sand seam where
necessary., Fill all surface blemishes with a body Py L
f411er such as Snow White or Black Magie, Brush on 2. 3

two coats of Hobby Poxy primer to wood surfaces, sanding

well after each coat. In order to keep the plane as light as possible, you

might want to consider finishing the flying surfaces with an iron-on film
We recommend Econocote because of it's low heat sealing character-

covering.
isgtics,

Permanently install -the control surfaces., They should fit tightly (without
binding) to insure minimal air flow or "leakage" through the hinge gap.

Fecommended control surface movement is as follows:

Ailerons =~ 3/8" total travel on high rate.
Elevators - 3/4" total travel on high rate.

Eudder = 3" total travel on high rate. Reduce 75% for low rate.
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NOTE: If more than 1/8" of elevator "up" trim is required, shim trailing
edge of wing down, Do not trim ailerons down 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-czl",
"Sticky-cote!" or a very flexible tape,

36. Clean the fuselage thoroughly with thinner before painting. After using a

tack rag to wipe down the entire airplane, apply the paint scheme of your
choice, Note that included with these instructions are 10 sheets of
illustrations of the TIPCRARE to be used in planning your paint scheme.

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

38, FLYING INFORMATION: If you use a tuned pipe, sling it under the fuselage
for best results with the anhedral stab, Lower or raise the pipe for
trimming 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 is 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 TIPCORARE flies best at moderate speed. Do not
use soft vrops or thin hub propellers. They don't pull well and will

occasionally come apart.

39, Clear a space on your mantle for additional trophies.,



TIPORARE
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