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i BUILDING THE WINDROSE
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GENERAL

Space: The area needed to build Windrose is set by the fact that one wing
is about 21' (feet) long, and you have to work around the ends. So you need a
minimum length of about 25' (feet). More is always better, but my shop is 20'
by 14' with an 8' by 5' extension, and has proven to be adequate. You can go
diagonally in a two car garage.

Light: You need good lighting. I have 2 double 8' (feet) florescent tube
fixtures, and use a drop light occasionally.

Humidity-Temperature: A1l glass work is best done in low humidity, and
temperature control 1s a must. It is important that glass-epoxy layup be done
at 70° to 80° F. The material itself is heated to a level even higher. We put
our fiberglass roving and epoxy in a cardboard box with 1ightbulbs inside, and
keep it at about 90° tn 110° overnight before layup.

Jigs & Fixtures: The only jig needed to build Windrose is the assembly
table. We buillt ours of 3/4" particle board at a cost of about $60.00. It must
be 20'(feet) long, and 30" (inches) to 36 " (inches) wide. I think it is best
to build a 12' (foot) table, and an 8 ' (foot) extension. The 12 ' (foot) table
can be used to build the tail, the fuselage boxes, etc. The full 20' (feet) is
only needed during the wing building, a very short time in the life of the pro-
ject. The table has to be flat and level. See Drawing:
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The supports and box under the top should be set back about 4" on all
sides to allow the use of clamps around the edges. Build the frame of 1" X 6"
wood or particle board and each foot of the legs should be a point. Then with a
carpenter's level, you can work down the table shimming up each leg until the
table is level. Use a wire or kite string stretched really tight lengthwise of
top of the table and shim it up 1/16" at each end above the top and check the
clearence along the table with another 1/16" shim.

Glass - Foam - Epoxy: This booklet is specifically about how to build Windrose,
and 1t will describe step by step how to do it, but if you are not familiar with
working with these materials, I strongly recommend you buy a copy of Burt
Ruttan's Moldless Composite Homebuilt Sandwich Aircraft Construction. It's
available from RAF, Mojave, CA 93501. TIn addition, or perhaps instead, Aircraft
Spruce and Wicks Aircraft sell a practice kit for $49.95 which includes the
above book, and assorted foams, epoxys, fiberglass, and fillers with which you
can make up some of the practice items in the book - a worthwhile beginning to
see if you're going to enjoy working with these materials.

Tools: Besides the usual hand tools, you need a disc sander, electric drill,
small saborsaw (it's best used upside down under a Sear's table). You will need
access to a band saw and a drill .press if you make all the hardware yourself.
There is some welding in the control system, but you might cut and fit there and
take them to a qualified welder. Finally, you need to make up a wire cutter for
cutting foam and a balance for mixing epoxy. Our best effort, after several
experiments on a wire cutter, looks like this. It gives a really tight wire at
almost any temperature, and keeps the wire tight giving the minimum amount of
lag.
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CUTTING THE FOAM

Saw out the rib patterns and shape them carefully on the disc sander. Use
1/8" hard masonite for patterns, and finally, hand smooth them using fine sand-
paper and round the edges slightly
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The idea is that the hot wire moving along the pattern will not stick or grab.
Number as shown on poth sides. -

The first step is to cut the big foam billetts into 4 ft. blocks. We did
it as follows:

1. Draw a center line down the length of the table.

2. Draw a center line down the face of the 9' foam
at each end and down the top to the bottom.

3. With three 212" nails and three 2" diameter pieces
of 1/8" plywood, support the 8' foam block on
these supports in the first 4 feet.

4. Weight the foam down with hammers, sandbags, or whatever.
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Using the 2' X 16" carpenter's squares, clamp these to 3/4" square blocks,
and these blocks to the table. Now with the foam centered on the table, and
some weights on the foam, on the end with the 3 "Feet", you can run the hot wire
down the surface of the end of the foam and get a square surface. Slide the
foam block down the table, still on the centerline, and cut the block to 4'
long. Slide it again in the same direction to 4' and run the hot wire down the
last end. You now have two 4' blanks ready to cut airfoils from. It takes five
8 foot blocks of foam to build all the foam parts in Windrose and they are all
hot wire cut from 4 foot sections.

The patterns attached show how to lay out the various pieces in the blocks.
In order to get these cuts with no distortion or twist, I used the following
technique: Using a piece of stiff drawing paper, I first cut it out in the
shape of the end of a block. On this, I lay the largest rib template. Draw
around it and draw in the two 90" lines as shown on the rib template. Now stack
the two ribs together and drill two 1/8" "key" holes through both ribs at once.
Put the same two holes through the paper pattern. Then hold the paper pattern
up against a window and draw the two patterns on the opposite side of the paper.
Now, using the opposite sides of the paper pattern, you can locate the ribs on
each end of the foam block with no twist or stagger. The horizontal line on the
paper to be parallel to the table.

To fasten the rib patterns to the foam while cutting, use two 5" nails or
pieces of 1/8" dowling sharpened in a pencil sharpener. Also use two dabs of
five minute epoxy about the size of a nickle.

We found these large billets to have stresses built up inside the blocks,
which, when freed in cutting, gives some distortion. After various tries, our
most successful effort to eliminate distortion was as follows:

With the patterns in place on each end of the 4 foot section, we cut around
the patterns about 3/8 to 1/2 inch outside the pattern. Then go back and cut
again with the wire following right on the two patterns.

We found it best to cut straight across the spar cap notches, then go back A
and cut the notches.
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When making a wing section that requires two pieces of foam, cut both pieces
about 1/2 inch oversize, and join these together. Then cut both at once to the
final Tline.

JOINING FOAM BLOCKS

Besides holding the two pieces together, the main point in joining the foam
blocks is to create a joint that will act as a barrier to liquid epoxy running
down through the joint and leaving a drip line on the other side. A few beads
on the bottom are inevitable, and these are best dealt with by just breaking
them out with a pair of needle nose pliers. B

VoLLME

Mix about 1/2 inch of 5 minute epoxy in a cup and add an equal ametrt of
micro balloons. Then spread this slurry in a band about 1 or 1 1/2 inches wide
along the center of the joint, keeping away from the edges, and press the two
pieces together for about 20 minutes.

BUILDING THE WINGS

To make the main wing fittings, just cut out the patterns from the drawing
and glue them on 3/8" aluminum plate. Bandsaw to lines, file, and sand edges.
It is probably best to drill the holes with a drillpress, and the last ones
should be done with the 1/2" main pins in place so they are a sure fit when
assembled on the wings. Drill the main pins 1/2" and ream later.

Cut the root ribs from 1/4" ply and the tip ribs from 1/8". Then build up
the boxes that take the spar stubs. Note that the bottom of thesé boxes are
parallel to each other, but the top and bottom follow the taper of the wing,
about 1/8" in 12'. These boxes are then glued and nailed to the root ribs,
making sure they are 90° to the rib.

It is probably a good idea to wire cut all the wing sections at one time,
while everything is set up for cutting. It's easiest and best to store the cut
pieces within the block until ready to use them. With all the pieces cut, we
can install the 3/8" doweling compression pieces. Sharpen a 15" piece of your
straight doweling in a pencil sharpener and mark the location of each in all the
blocks. They are 4" from each end, and 8" apart. With a helper to line up ver-
tical spanwise, eye the block from the end, and just push the dowel straight
down through the block. It should come out the center of the spar through on
the other side + 1/16". You can make all the holes, then go back and install
all the pieces.” Take a dowel flat on the end. Push it through until it's flush
with the bottom, mark with a pencil, remove, saw off, and install. No glue is
necessary.

Using the full length table (20 feet) with a centerline marked the full
length, assemble the 5 wing pieces. Sand the ends as necessary so that any gaps
that exist are 1/16" or less, and glue them together with 3 or 4 pieces of 1/8"
doweling and a 1" bond of 5 minute epoxy slurry. T
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Block the wing on the table, bottom up and straight. Use a string stretched
down the center of the spar to get it straight. With a sanding block, sand off
any high spots as necessary. Glue the root and tip ribs in place using 5 minute
epoxy and a few pieces of 1/8" doweling. (Unidirectional fiberglass and epoxy
used in the spar caps of the wing forms a composit material very similar to wood
in that it is strong fibers running lengthwise bonded together with a material
of low strength.)

In selecting wood for aircraft, we try to find material with the grain
running nearly parallel to the length of the board.

When we lay unidirectional glass fibers and epoxy in a notch to form a spar
cap, we are in effect making a form of very strong wood. It follows that if the
notch has Xoggles.or abrupt changes, the fibers can have abrupt changes in angle
or direction making the spar cap similar to wood with small knots or wiggles in
the grain.

Beam cap slot mismatch at the interface of the foam blocks can be corrected
by sanding .with an appropriate sanding block. Mismatch at the inboard end rib
can be corrected by either sanding the foam or, if the foam slot is bigger than
the wood slot, then tapered 15 to 1. Fillers of soft wood can be glued in with
a dab of 5 minute epoxy.

Clamp the expoxy bath to the table near the root, and then cut the cloth for
the bottom skin to size, and cut the 2" peel ply for the trailing edge. Roll
up the skin cloth from tip to root and lay aside. Rig up a stand or hanger from
which you can pull off the roving directly from the spool into the. epoxy bath,
and line up 2 or 3 helpers for tomorrow. It takes a minimum of 3 people, and
more than 4 just start to get in each other's way. Put the skin cloth, the roll
of unidirectional fiberglass and the epoxy in a cardboard box with 1ightbulb to
heat all to about 90° to 120° overnight.

Cut some small squeeges the same width as the spar slot (1 1/4" wide).

Now thread the spar roving into the epoxy trough. Fill it with epoxy, and
one worker pulls this steadily through the trough while number two squeeges out
the excess at the front edge of the trough. When the pull is full length, pull
out about an extra foot. Cut it off. Then just 1ift it up, pull it tight, and
drop it like a rope into the spar notch. Twist the strands. Up to two turns is
OK. This makes .a bundle you can drop easily into the slot. Now, while two
workers pull the second roving, one works from the center of the wing towards
both ends, smoothing it down into the bottom of the spar slot. For the most
part, the third worker spends his time mixing epoxy in batches of about 6 to 8
0z. Take care not to disturb the straight run of the fibers. ‘

The spar slot is thus gradually filled up. It should be kept level and
slightly above the foam. After a few rovings, it will not be possible to go all

the way to the wing tip any longer. From this point on, cut the roving off at an
angle about 18" long. .



Fill the slot to level or maximum of 1/16 inch above the foam. The spar cap
will settle down as the epoxy goes into the foam, and the air works out as you
smooth it.

Continue to fill the spar box full. The inboard 4 feet will take extra
layers because it gets 1/4" deeper in 4 feet. Drop each roving into the box
just like a rope, and keep squeeging it flat after each layer, working from the
center toward each end.

When the spar box is full and you have checked with a straight edge to see
it does not stick up above the foam anywhere, we can skin this side of the wing.

VERTICAL SHEAR

Most wings have a shear web between the upper and lower spar cap. However,
the Windrose carries the shear in the skin so be sure the skin is attached to
the spar cap. Push down on the skin. May be pushed with fingers and run
lengthwise full length and from center. gyt tg each end.

SPAR CAPS )

After gluing the foam blocks together, check not only the possible joggles
at the interface of the foam blocks, but the depth of the notch that you are
going to place the unidirectional caps in. See if the notch is as deep as the
templates show. Also see if the notch is uniformly tapered in depth from one
template point to the next. Note: a slightly oversize notch is better than
undersize. VoLuME
Have the epoxy man measure out\ everal 6 or 8 oz. sets of mixture. Pour
about 4 sets together into a coffee ;an and stir with a mixer in your electric
drill for 2 minutes. Add an equal of microballoons and stir again. Then
pour over the wing and squeege into the foam. Repeat until the whole wing is
covered. Install the peel ply along the trailing edge then roll out the wing -
skin onto the wing. Keep the micro about 1/4" away from the spar. We want a
direct bond there.
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Now squeege the skin down into the micro, and add and squeege straight epoxy
onto the surface until the wing is done. Lap the skin over the root rib at
least 2" and trim the skin along the edge of the aileron at least 14" from the
radius curve. Lay a piece of peel ply along the joint area under the leading
edge, and on top of the skin in the aileron gap. Install 2" strips of
fiberglass tape 4 feet long at the outboard end of the aileron, with a 3 inch
piece of peel ply on top of it. See wing drawing for location.

Turn the wing over and block it so that the reference 1ine on the root and tip
ribs are both exactly parallel. A spirit level used at each end is probably
best, unless you are sure your table is Tevel. Then use the table surface to

assure parallel lines. Check this again with the second skin on, but before it
has begun to cure.

After installing spar and skin on the other side, then saw off the spar )
stubs to proper dimension, and set the wings up with the center of the wings at
the center of the table. Prop up the tips so there is zero dihedral center of
wing parallel to this table. Shim the outside hardware about 1/32" each side so
they will assemble easily. Put the 1/2" main flight pins in the attach hardware
and clamp it all in place. If everything checks out, drill the spar stubs for
the 5/16" bolts, and bolt in place. I recommend using lots of epoxy in the
bolt holes and on the nuts.

Make sure there is no twist in the wings, and drill or ream to fit the 5/8"
main pins.

Saw off the drag spar stubs to proper dimensions, and make the drag spar-
wing fitting and drill the metal fittings but not the wood stubs yet. We do
this at fuselage-wing mating. Make the 1/8" aluminum torque plate. Drill it to
a snug fit on the upper wing pin. Drill and counter sink the four bolt holes.

MATING WINGS TO FUSELAGE

Drill one inch holes in the bulkhead in the front end of the tail boom so
the main flight pins can go slightly into this bulkhead. Make and drill the
four main fuselage hangers, but don't drill the wood yet.

Put a 1/16" or 3/32" shim on top of the main spar rest on the fuselage, and
put the wings together in place on the fuselage. Stretch a wire from the top
rudder hinge to the wing tip. Put tape on the wire and tape it to the other
wing tip to make sure the wings are right with the fuselage. Put the main 1ift
pins in the main wing fittings and clamp these to the fuselage wood. Put the
drag pins in place and clamp the drag spar fittings to the wing spar stubs.
(Make sure there is no tortion in the wings). Clean the 1/8" torque plate.
Back out the top main wing pin, slide the torque plate on the top pin, and 5-
minute epoxy it to the bulkhead using some wedges to hold it in place.

Now remove the wings, drill and bolt in place the 1ift fittings to fuselage;

the drag fittings to wing drag spar stubs, and the torque plate to the bulkhead.
Go have a beer.

Add 2 or 3 layers of 2" fiberglass tape along the aileron hinge line.



Ailerons:

Cover the table with a plastic drop cloth. Lay out the aileron foam stright
on the table, bottom side up. Make the aileron horn from 1/2" plywood and round
the edges. Glue the foam into one piece and glue the horn in place. The
aileron skins are all made of DB 170-50 wing skin material. Add a second layer
from the root out 1?“ long. Install the peel ply first, then the skin as per
the drawing and glass on the bottom.

Next day turn over the aileron, trim or saw trim the foam and peel up the .
peel ply and install one 2" strip of glass tape along the trailing edge and the S~/ THe
top—skins. Mate to the wing. If all the hinges do not match exactly (quite
likely), build up either the wing or the aileron or both with a layer or two of
2" glass tape. To get the hinge line as straight as practical, with the hinge
pins in place, pop rivit the hinges in place both to the wing and the ailerons.
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Build up the wing tips and wheels as shown on the drawing. The wheel is a
skateboard wheel cut down to .#5". It uses skateboard bearings and a 5/16"
bolt. Aerodynamically, the basic idea of these tips is to add weight forward of
the spar and none, or almost none, aft of the spar.

Building the rudder seems self-explanatory. The rudder post has to be
routed out to take the tail wheel fork under the lTower hinge. The tail wheel is
the same as the tip wheels. The mass of the tail wheel is forward of the hinge
line for aeroelastic reasons (flutter). The upper rudder hinge can be mounted
on the fin post any time. The lower hinge should be clamped in place with the
rudder in place to get the exact location. :

We will discuss the finishing techniques on all these foam-glass parts in a
later section.

HORIZONTAL TAIL
Hotwire the foam blocks to patterns. Saw and shape the spar to dimensions
shown. Make the aluminum hinge and horn parts, and bolt these on the spar.
Trim the foam away to go around these fittings.

Important! When fitting any of the foam blocks to the spars, it is -impor-
tant that the spar be slightly lower than the surrounding foam.
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This depression can be filled after g]aésing and will give a smooth final sur-

face. If the spar protrudes even slightly, you cannot sand it off or the skin
gither.
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I found it best to glue the rear part of the foam on the spar first. You

block the spar up off the table and glue the foam to the spar and the two blocks
to each other.

To pin the two pieces together, use a 1/2 inch band of 5 minute epoxy slurry
and two 4" pieces of 1/8" dowling. To glue to the spar, use five or six dabs of

5 minute epoxy. I held the foam down to the spar by balancing some books on top
of the foam.
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To glue the leading edge on, push five or six 1/4" doweling pins in the foam

next to the spar. Clamp these to the table and rest the aluminum tube in place
and put some weights on it. -
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Glue the end ribs in place, and round their edges. Glue the aluminum tube
in place and we are ready to glass our first unit.

Glassing:

Use straight edge and sand the foam as necessary so that the form will be
fair. It shouldn't take much. Use 902 Bidrection Cloth (RA 5277). Cut it to
size leaving an overlap of about 2" all around. Cut a piece of 2" peel ply tape
for the trailing edge. Put all these and the epoxy in the cardboard box-oven
overnight at 90° to 110°. This is a project that works best with two people.
One will spend most of his time mixing epoxy.

Lay the horizontal tail flat, up on four sandbags (made from péper sacks
full of sand) so you can work over the leading edge.

Mix an 8 oz. cup of epoxy (stir 2 minutes by the clock). Then stir in an
equal volume of microballoons, and spread this slurry over the foam. Come up to
about 1/4 " of the spar and keep slurry off the spar. We want a good structural
jont there. The best way to spread slurry is to pour it on and squeege it
around. When the surface is covered, lay down the 2" peel ply along the
trailing edge keeping it straight, paint straight epoxy along here and on the
spar (no micro), then lay the cloth on the whole side of the horizontal tail.
Squeege it down into the slurry. Get all the air bubbles out. Then paint on
and squeege epoxy over the whole surface. Cut the cloth while wet, about 2"
past the leading edge. Smooth into place and wipe off all excess epoxy on the
bare foam. Put peel ply over this surface so the next layer will go on easily
covering this edge. Squeege down.

pceL PLY/
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When this has cured, turn it over and with a fine saw or knife, trim the
- foam at the trailing edge to the peel ply as you 1ift it up.
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After removing peel ply at the leading edge, sand the other side as
necessary along the overlap. The best tool to use is a high speed dremel tool
with 1 114" disc sander. Feather this edge down to the foam. Slight depressions
don't matter as we fill these later before finish.

Cut the next cloth to fit. Cut two 2" fiberglass tapes to reinforce the
trailing edge. Glass these tapes in as you cover the second side. Overlap the
leading edge about 2" and glass around the end ribs.

To install the balance rods in the tail (one in the rudder, three in the
horizonal) «clean and then roughen the iron bars with a file or grindstone.
Mix epoxy slurry with microballoons and pour 3 or 4 tablespoons into the alumi-
num tube. Push in the rod, turning it around as you push it in. In the horizo-
nal, you will have to use two pieces of dowling between the three steel pieces,
otherwise pneumatic pressure moves the-middle one about! (Guess how we found
out.)

FUSELAGE BASIC STRUCTURE

Saw out and sand to contour the 3/4" blocks for the fuselage. Cut the
longerons to length. Build all four flat sides first, boom and skid flat on the
table using staples or small nails. Assemble the tail boom by gluing on the top
and bottom skins. Assemble the forward skid by installing the top and bottom
skins. Use small brass nails and leave them in, or use staples and remove them
later. Make and install the metal fittings and the tow hook before closing the
top of the bottom skid. I installed the top rudder hinge and the horizonal tail
supports by cutting a 2 1/2 X 3 inch hole in the side of the tail boom near the
end and reaching through to put the nuts on. If you do this, glue a 1/8 inch
doubler inside around the hand hole. Saw out the two 1/2 inch pylon sides and
cut the round holes in them. Prop the tail boom and skid upon 1/2" blocks on
their side and locate the pylon pieces. The bottom of the tail boom is parallel
to the top of the skid box and 30 inches above it. Glue and nail the pylon -
sides on. Use brass boat nails. Glue and staple the stringers and front and
aft skins on the pylon. Put one layer of DB 170-50 fiberglass on the front side
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of the pylon, overlapping the sides about 1l£". Cut to size, and glue and bolt
the 1ift struts on the sides of the pylon. You can now make and install the
control system and the drag spar fittings. The main 1ift fittings should be
mated to the wings. Then with the wings in place on the fuselage, and the 1ift
pins in all the fittings, drill the holes to mount the main 1ift fittings to the
fuselage. Sk/N THE TAIL BoorM W irH ow& LAYER ©F DEB/70-55 guass
OVERLAP ABour 2% oN THE RoTrTom.

Glue and bolt the ventral fin to the rear of the tail boom. Make the rudder
spar and install all of both hinges. Turn the fuselage upside down and fasten
the aluminum tube leading edge in place. Glue blocks of foam in place, and hot
wire the ventral fin right on the glider. Skin it with one layer of RAF 902
cloth. Carry the cloth out about 1 inch onto the box.

BUILDING THE PILOT POD

Cut out the 1/2 inch plywood pod frames from the patterns. Cut out the
canopy frames and cockpit combing. The frames are glued to the skid box with
1/2 inch square corner blocks. Glue the cocpit combing in place, and the rear
cockpit frame. Bevel the edges of the combing to shape. Then make the canopy
frame in place on the glider so that it will fit nicely.

The stringers should be installed in pairs, left and right, so that bending
them does not distort the basic shape. I would suggest fitting the dive brake
control, instrument panel, tow release, and floor boards before covering. Cover
with dacron, heat shrink, put tapes over each stringer, and the frames that
touch the cloth, and brush on one or two coats of varathane varnish. Finish as
you like.

There are a couple of alternatives here. You can buy a molded pod from the
kit suppler. Another possibility is to glue 1/2 or 3/4" thick 2 pound per cubic
foot foam in flat slabs between each pair of stringers. Then sand the foam to a
clean aerodynamic (aesthetic) shape, and glass over this with 90z. RF cloth.
You-don't have to try and get perfect Tines along the stringers. Just get
close. Then glass, then fill and sand the outside to your demands for perfec-
tion.

Pattern for cutting two wing skins from 50" fabric. (not to scale)
Cut it rolled out on the wing. '
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FINISHING FIBERGLASS SURFACES

Sand the whole surface lightly to get rid of burs and: to give the finish a
"tooth". Don't sand into the fiberglass structure.

Fil1 all major holes and dips over .030" (such as along the top of the
spars) with a dry mix of microballoons and epoxy. Next brush or roll on two or
three coats of primer surfacer. San again. Then mix some lamp black, or any
dark coloring agent with primer surfacer and spray on a light coat. As you sand
this, it will show very plainly any irregularities. Continue with primer-
surfacer until you are happy with the finish. Then spray on the finish coat.

The final sanding before paint is best done with a spline. See sketch.
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Plywood:

/ sheets 1/8"x4'xg' £0°
/| SHEET g x4 x8 #5°

1l sheet

2 sheets

1l sheet

1 sheet

Wood:

4

4

10

each

each

each

each

each

each

each

each

each

each

each

1/4"x4"'x8"

1/2"x4"'x8"

3/4"x4'x8"

1/8"x2"' x8'

3/4"x3/4"x12"
3/4"x3/4"x 3'
3/4"x2" x2'
3/4"x2" x1'
1/2"x1/2"x3"
3/8" x 36"

3/4"x 2 1/2"x3"
3/4"x 2 1/2"x5"
3/4"x 2 1/:"x7"
3/4"x3/4"x2"

3/8"x1/2"x8"

/
WINDEROSTE j\

PN  S—

Wing & tail, tip ribs, box skins,
wing spar root boxes

Wing root ribs, instrument panel, floor
spoiler, rock guard.

Pod frames, box sides boom to skid,

3 aileron bell cranks, canopy frames
cockpit combing, rudder pedals, wing

root boxes, tip wheel fairings, seat mount.

All bulkheads, skid, box sides, wing root
boxes.

Tempered masonite for all foam cutting
patterns.

Tail boom longerons

Corner blocks - pylons
Verticals on pylon

Cross piece on pylon

Blocks at wing root rib
Round birch dowles

Ffin spar and rudder doubler
Rudder spar

Elevator spar

Rock =-guard

Pod stringers, corner blocks, pod to box



Windrose Parts List - page 2
FOAM:
5 Blocks Dow Flotation Billets OR EQUIVALENT 218 /3
Nominal 10" x 24" x 96" STYRoFoAM.
FIBERGLAS:
Cloth

2% yds. DB170-50 Knytex(For Wing)
25 (From: Proform, Hwy. 46 North,
Seguin, Tedas, 78155)
10 yds. RA-5277 BID 38" 9 oz.
(From Aircraft Spruce,
Box 424, Fullerton, Ca. 92632)
Tape
360 yds. (2 each 180-yard rolls)
20 oz. unidirecticnal, 3" wide.
(From Aircraft Spruce)

50-yd. roll, 8.7 oz. 2" wide.
(Aircraft Spruce.)

Peel Ply
50 yds. 1 roll 2"wide
50 yds. 1 roll 3"wide

EPOXY:

7 each 1 1/4 gallon kits Safe-T-Poxy

1 Kit 5-minute epoxy (1 pint resin, 1 pint hardener)

GLASS BUBELES (For Micro)

1 5-1b. bag

Flocked Cotton:

1 1-1b. bag

Dacron Cloth:
6 yds. 2.7 oz. 50"

Dacron Tape:

50 yds. 1 roll 2" wide
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Windrose parts list--page 3

ONE ONLY, OR SPECIAL ITEMS

Wheels:
1 Main: 4.00 x 10" Go-Cart, 5/8" shaft.

4 Wingtip and Tail: 2lp" skateboard, 5/16" shaft
(Trim to 1" thick) +Nosewheel

Brake:
Bicycle lever and cable
Main Flight Pins:
2 Make from 5/8" x 4" grip aircraft bolts

Aileron Push rod ends:

"4 each: Ball joint: Quick disconnect type, 3/8 x 24 x 7/8" length.

(From: McMaster-Carr Supply,
9601 John St., Santa Fe Springs, CA 90670)

Seat:

1 Bucket (Aircraft Spruce) or Integral Seat-Tank

Seat Belt and Shoulder Harness:

1 Set (Aircratt Spruce, Fullerton, CA)

Canopy:
1 Sheet .060 Lexan 48" x 54"
1 Sheet  .080 Plexiglass 18" x 24"
Springs:
2 Elevator Wire .095" coil dia. OD .75 55 coils
2 Rudder Wire .095" coil dia. OD .75 50 coils
2 Each Tow Hook .032" x 2" Tong
1 Spoiler Wire .073" x .687 0D x 55 coils
1 Trim Spring .049" x .44" 0D x 40 coils
1 Wheel Brake Compression .375" 0OD. Adjust at assembly
Lead:

1 10-1b. block. Cut and use as necessary, for ballast.
Bob weight 2 1bs.

Steel Rod:

1 5/8 diameter x 72" long



Windrose parts list - page 4

Canopy Latches:

2 Window hold-down latches, over center type.
(Local hardware store)

Hinge Stock:

9 ft. Piano MS 20257 PS5 (For Aileron, Rudder Pedals,
Spoiler, Canopy)

Pulleys:

9 -each AN 210-2A
Thimbles:

11 each AN 100-3

Clevis Pihs:

/] AN 393-/5T

11 AN 393 - 9
1 AN 395-5C-43 / AN ITU-15
¢% - AN 394-3C-41
< AN 393- 173
Cotter Pins:
40 AN 380-1-3
4 AN 380-2-3
Shackles:
11 AN 115-8

Nicropress Sleeves:

12 18-2-G
Cable:

90 ft. 3/32 7 x 19 Stainless cable
Turnbuckles:

2 AN 130-16S

22



Windrose Parts

Aluminum Angle:

1l each 1/8" x 1" x 1 1/2" x 60"
1l each 1/8" x 1" x 1" x 72"
l each 1/8" x 1 1/2" x 1 1/2" x 12"

Aluminum Tubing:

.065 wall. x 72"
.049 wall x 38"
.049 wall x 84"
.049 wall x 50"

each 1/2" Dia.
each 3/4" Dia.
each 3/4" Dia.
each 3/4" Dia.

el
KoK oKX

- Steel Tubing:

each 7/8" OD

1 X .049 wall x 22"

1l each 7/8" OD x .049 wall x 23"

1l each 7/8" OD x .049 wall x 50 1/2"
1 each 5/8" OD x .035 wall x 52"

1l each 5/8" OD x .035 wall x 12"

L edqch 3/4” op x .o wierc < 727
Steel '‘Angle:

1 each 1/8"

w

3/4" x 3/4" x 13"

Steel Plate:

1l each 1/8" x 2 1/2" x 24"

1l each 3/32 x 6" x 6"

1l each 1/4" x 4" x 6"

1l each 1/8" x 1" x 24" (Skid)
Steel 4130"

1l each 1" x 3/16" x 12"
1l each 3/4" x 1/8" x 13"

Aluminum Plate and Sheet (6061-T6)

each 3/16" (.187) 10" x 20"
each 1/4" (.250) 3" x 3"
each 3/8" (.375) 10" x 42"

=

each .032 8" x 7"

each .020 25" x 38"
each .020 6" x 32"
each .090 10" x 42"

eaclx 125 s” x &7

- P HNH

list -- page

23



Windrose Parts list - page 6

FASTENERS:

Bolts:

4
3
12
12
1

each
each
each
each
each
1l each
12 each
6 each
20 each
15 each
15 each
36 each
31 each
28 each
14 each
16 each
1l each

Nuts:

4 each
4 each
4 each
200each
1l each
24 each
4 each

Washers:

12 each
200each
2 each
48 each
7 each

RivetsVY

4 each
3 each
100each
56 each
/Y40 EACH
Screws:
6 each
36 each
12 each

Machine

6-12A (Seat Belts)
5-11a
5-25A
5-34A
4-24

4-10a
3-5A

3-6A

3-10Aa
3-11a
3-12a
3-13A
3-14A
3-17a
3-20A
3-15a
3-24Aa

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

(Wing Attach)
(Wing Attach)

MS
AN

17825-6 Lock nuts (Seat Belt)
315-6 Stop nuts (Rod ends)

AN 364-6 Lock nuts (Rod ends)

AN 365-1032a

AN 310-4

AN 365-524

AN 316-8R

570-6
970-3
AN 970-4
AN 960-5
A 3235 -.028-24A Tinnerman

AN
AN

1/8" x 1/2" grip steel pop rivets
1/8" x 1/8" aluminum
1/8" x 1/4" aluminum

CJRf'l’ff-%;i 7 Aeom (aiLeron ,'hu(,cvs}

#4 x 1/2" sheet metal
#6 x 3/4" sheet metal
AN 526-832-14 (Rudder)

Screws:

4 each

MS 24693 - 832R4

Anchor Nuts (Seat):

4 each

AN 366F22NA-048
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Control Adjustment

Ailerons: The ailerons should be adjusted so at rest they droop slightly. say
.15 inches at the trailing edge. In flight the air loads will bring them up
even with the wing. They should have maximum possible travel, except the stops
at the lower bell crank should keep the up aileron from going over center.

Rudder: The rudder stops, located at the rudder horn 1imit the rudder travel to
25° each side.

Horizontal Tail: Has a built-in trim tab 5/8" wide, and running full span.

This tab, as speed increases, brings the nose of the glider up. The trim spring
on the stick allows the pilot to adjust the glider to the speed desired. It is
important that the hinge line of the horizontal is located exactly to the
drawings. It is at the aerodynamic center of the surface. Total travel of the
horizontal tail is 26°. A block of proper thickness (approx. linch) is glued to
the box so that the bob weight bottoms on it. It should be arranged so that the
travel is limited to 10° glider nose down, leaving 16° glider nose up.

WINDROSE

INSTRUCTIONS: Part II Engine Installations

The basic Windrose configuration lends itself to a variety of engine
installations. As long as you get adequate horsepower, keep the prop in the
space provided, and keep the weight under control. You are free to do your own
experimenting. Our engine installation including integral seat-tank, stainless
steel firewall, engine and accessories added about 85 1bs. to the empty weight.

This text, photographs, and detailed drawings (Sheets E1, E2, E3, and E4)
will cover the installation of the Cuyuna UL II-2 engine. It was chosen because
it is in broad use in the USA, produces adequate power at an acceptable RPM, and
lends itself, with minor modifications to the accessories, to tight and smooth
coweling.

The fuel is carried in an integral seat-tank mounted on the standard seat
mounts. Fuel is routed from the tank, through a strainer through the firewall
and to the pulse driven fuel pump. The fuel pump should be mounted as low as
is convenient. Below the bottom of the tank. The engine is hung inverted below
the engine mount made of 4 pieces of aluminum angle.

Mounting 2 cycle engines inverted produces 2 minor problems. 1. When the
engine sits idle for several days, the spark plugs fill up with oil. When we
fly every day. there is no problem. Any time we leave the glider for a week or
more, we remove and clean the plugs before trying to start it. We take this
occasion to change the thermocouple back and forth from front to rear to front
cylinder, just to keep tabs on everything. We have had no overheating at all
with this engine. ~

The second problem, is that the pulse line from the crankcase that drives
the fuel pump also filled up with oil. The sketch below shows how to eliminate
this problem permanently. See Sketch A, page 2€.
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The firewall is made of .016 stainless steel, and it is bolted, riveted and
screwed in place. We suggest that everywhere in the engine area you use
"Locktite" on all bolts. (Available at Auto Supply Stores) and dip all wood
screws in rubber cement as you install them. The last thing you need is a
little wood screw going through the prop.

The engine mount itself seems self-explanatory. The engine is bolted tight
and rigid by 4 bolts through steel tubing to the two "Dog Bone" washer plates,
and these 4 bolts are locked with safety wire. This whole unit is "floating" in
rubber where it goes through the 14" engine mount plates that are bolted rigid
to the aluminum angle. We have found this great.

The carburetor is turned 86° and mounted almost flat against the engine.
The drawings show this manifold.

The standard muffler must be shortened. Hacksaw off the exhaust (exit) end
just behind the weld on the end. Saw off and discard a piece to re-weld the end
in place, and have the muffler now 16 inches long. The intake must also be
sawed off and a new one just welded over the hole.

That part of the exhaust that bolts to the engine is made up on a flat steel
jig, so that it will fit flat on the engine. The rest of the exhaust system
should be tack welded with the engine and muffler in place. Two joints are
needed in the system. A ball joint near the engine and a slip joint near the
muffler.

Cowling. After the new intake and exhaust systems are mounted, the engine
cowling is made. The basic pieces are cut to fit from .080 artist board
(cardboard). Holes are cut in these pieces where they touch against the car-
buretor and exhaust systems. These two pieces are glassed with 9 oz. glass
while in place on the glider, then remove, and glass the inside. "Bumps" are
shaped of foam scraps to fit over exhaust and intake manifolds and glassed to
the cowling. The foam is removed, there is no need to glass the inside of these
bumps. Just seal off any cardboard edges so they will be moisture tight.

The propeller page seems self explanatory. You can make the prop yourself
in about 2 days, or perhaps we will find a prop shop to make them for us. The
Cuyuna engine has a tapered shaft. Our prop hub fits tightly to the shaft at 2
concentric locations. There is a wooden tool to hold the hub from rotating
while you torque down the hub bolt. We watched where the prop stopped on each
run, and in about 3 adjustments, we got the prop to stop directly behind the
deadwood (vertically) if we shut the engine off at 60 mph indicated. There is
an aluminum hub puller. You back off at the hub bolt about 3 turns, then use
the hub puller to bring the hub Toose from the shaft.

Starting: The prototype is now flown as a self-launching glider, which
means the engine is started from outside the glider. Take off and catch the
first thermal, and shut the power off. Now you are a glider. Some of you may
want air re-starts. It is easy to arrange. You will need to route the choke-
(start setting) into the cockpit. The starter is mounted on the engine by 6
bolts, and can be rotated in 60° increments.
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In the right location, the pull direction will be vertical (straight up).
Route the rope over a big pulley (4 inch) and into the cockpit. You will have
to make up a mount for the pulley, and probably another to hold the pull handle
at a convenient location for the pilot. The pull will be over your right
shoulder. You may have to install a longer rope in the system.

FLYING

Windrose is a normal glider in every respect. Some half a dozen pilots have
flown it. The roll rate is excellent. The spoiler is just that. It is for
glide path control, not speed control. It dramatically changes the sink rate on
approach, and can be opened and closed with no appreciable change in speed,
which makes it excellent for lTow time pilots. The sailplane has been flown by
auto-tow, airplane tow, and of course self lTaunching. It's wing loading gives
good penetration (at least compared to Woodstock!) and the new brake will skid
the wheel at about 35 mph rolling. Follow the drawings and instructions and
Windrose should give you many hours of good soaring.

7
1,17
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Jim Maupin



Engine:

Parts List

Windrose Engine Installation
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One Cuyuna UL II-2 Engine with Carburetor, CDI ignition, exhaust fit-
tings and muffler.

Instruments:

Seat-tank - See drawings.

Aluminum Angle

One CDI operated tach, one cylinder head temp gage.

1 ea
2 ea
2 ea

Aluminum Plate

1.5" x .75" x .125" x 6"
1.5" x 1.5" x
1.5" x 1.0" x .125" x 16"

ea
ea
ea
ea
ea
ea
ed

NN =N

2 1/4"
2ll

2Il

1 172"
2 3/4"
1 3/8"
2 3/4"

Steel Plate
1/16" x 1 3/8" x 3"
3/16" x 2"

1 ea
2 ea

Steel Tubing

4 ea
1 ea
1 ea
1 ea

5" 0D x .049 Wall x 2.5"
.049 Wall x 6."

steel tubing 1'
1.75" OD steel tubing 1'

X X X X X X X

1.5" 0D x
2.0" 0D

5II
16”
1 3/4"
6 1/4"
9“
4 1/4"
2 3/4"

X X X X X X X

.080
.032
«125
.125
«€5

.125
.125

x 6 1/8"

125" x 20.5"

long
long
long
Tong

6061-T6 al
6061-T6 al
6061-T6 al

6061-T6 al
6061-T6 al
6061-T6 al

mild steel
wrought iron or
low carbon steel

4130 steel
4130 steel
(from Muffler Shop)
(from Muffler Shop)

(Prop Brakes)
(Engine Mount)
(Engine Mount)

(Nose Wheel Mount)
(Wheel Brake)

(Aft Brake Mount)
(Safety Plates)
(Engine Mounts)
(Engine Mount Gussets)
(Prop Plate)

(Intake Baffle)

(Brake Shoes)

(Engine Mount)
(Intake Manifold)



Bolts, Nuts and Washers

ea AN3-20A
ea AN5-20A
ea AN3-4A

ea MS 24694-S17 machine screws
ea MS 24694-S11 machine screws
ea MS 24694-S28 machine screws

01NN D

ea 3/8" coarse thread bolts, length 3.25" from under
head to end of bolt

S

22 ea AN3-10A bolts
16 ea AN3-5A  bolts
12 ea AN3-6A bolts
1 ea 1p" coarse thread bolt approx. 212" long

1 ea AN365-5
4 ea AN365-3
2 ea AN365-3
2 ea AN365-3
6 ea AN365-3
22 ea AN365-3 .
16 ea AN365-3
12 ea AN365-3

22 ea AN960-3 washers

2 ea AN960-3 washers

4 ea AN960-6 washers
Hose -

1l ea .5" IDx .8" 0D x 12" NAPA hose
lea .8"IDx1.1" OD x 12" NAPA hose
Prop

7 ea 1/4" x 3 1/2" x 36" maple

1 ea 3" x 3" x 2 3/8" any aluminum
1 ea 2.5" dia. x 3" long mild steel (1018)
Firewall

1 ea Fiberfray 1/16" x 24" x 5 ft.
1 ea 301 Stainless Steel Sheet .016 thick
3 ft. wide x 4 ft. long

-30-

(Nose Wheel Mount)
(Nose Wheel)

(Aft Brake Mount)
(Brake Plate Mount)
(Brake Shoe)

(Brake Shoe)

(Engine Mount)

(Mount to Pylon)
(Gussets)
(Mount to Angle)

(Nose Wheel)

(Nose Wheel Mount)
(Brake Aft Mount)

(Brake Aft Mount)

(Brake Shoe Mount)

(Engine Mount to Pylon)

(Gussets)
(Mount to angle)

(Engine Mount to Pylon)

(Brake Plate Mount)
(Engine Mount)

(Hub Puller)
(for Prop Hub)
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w

Bob Dery
4817% Kenmore
San Diego, CA 92116

6
Bob S. Gondobusodo
JI. Panaruka No. 11
JAK Jakarta 10310
336018 PUS Indonisia

7
Charles E. Kerr Jr.
29 Marshall Ave.

Auburn, Maine 04210

Ernie Duenzl
P.O. Box 20440
Dallas, TX 75220

9
Jess Walls
1866 Golf Course Rd.
Bayside, CA 95524

10
Bobby R. Pilkiston
Rt.2 100 Newt Hood Rd.
Columbia, T 38401

11
John Naubert
c/o Super Mrs. Long
28 Duncan Ave.

Jersey City, N.J. 07304

12
Robert E. Buchanan
1641 Tabor
Houston, TX 77009

13
: 14

Hlob Miroslav
51000 Rijeka
F. Rackega 34

15
Gary Guthrie
Rt.1, Box 16
Dundee, OR 97115

16

Ken Smith

1 Warsaw Court
South Clayton 3169
Australia

17
Rob Smith
P.0. Box 202
Nash Bay,. WOA 98357

18
R.F. Conlan
Route 1, Box 227-B
Buchanan, VI 24066

19
J.H. Allen
Otis Blwd.
Spartanburg, SC 29302

: 20
Robert Otis
318 Dows Bldg.
Cedar Rapids, Iowa
5240

21

22
larry Meidell
24286 Cortes Drive
o.V&\zm: CA 92629

23
Armando G. Canton
P.O. Box 1201
Calexico, CA 92231

24
Ronald Ibnat
1242 Roosevelt Ave.
Cartaret, N.J. 07008

25
Chris Botsacos
1301 Interstate 30
Rockwell, TX 75087

26
Bruce C. Sparrow
55 Somerset St.
W. Hartford, CA 06110

27
Thomas C. Krob
Casilla 2687
La Paz, Bolivia
South America

28
William D. Rice
4216 Main St.
Rose, NY 14542

29
Lewis D. Nixon
7746 Alto Caro Dr.
Dallas, TX 75248

/ 30

~
Ken Bowgr
Box 4
, IL 60183

32

Roger A. Waterbury

6529 Raeférd Rd.
@«m%wwwtm. NC
28304

33
Ray Cecson’
3560 Nuuanu Pali Dr.
HorGlulu, HI 96817

34
Butch Pritchett
Box 299
Finley, TN 38030

35
Chris Kellogg
2401 Manor Rd.

Apt, 716
stin, TX 78722

36
David G. Hmiel
1026 1st Ave. W
Seattle, WA 98119

37
James A. List
R.F.D. 2 Box 83
Granville, IA 51022

38
Russell D. Wells
3001 S. 90th Ave.
Yakima, WA 98903

39

Earl K. Kirchoff
1520 Levering Rd.
Cheboygan, MI 49721

40
Bill Poole
5750 Lone Star Dr.
San Diego, CA 92120

41
F.J. Ashmore
Langley House
Misterton, Crewkerne
Somerset, TA 18865
England

42
Charles Chandler
10 Robin Road
Simsbury, CT 06070

43
George Weigel
Box 311
Cragsmoor, N.Y. 12420

44
John Harast
1315 Chemical
Dallas, TX 75207

45
Alan MacIlroy
6101 Cutlass Ct.
Newbern, N.C. 28560

46
George Nennstiel
1604 Coronada Lane
Knoxville, TN 37922



47
Staffan Eronn
Glattargatan 35
78155 Bornange
Sweden

48

Yuan Ynan Roy

Box 1514 Grand Cache
Alberta TOE 040
Canada

49
Glenn March
612 Winifred
Dodge City, KS 67801

50
Charlie Moulton
S. 32127Gillis Ct.
Spokane, WA 99206

51
Michael Petrovich
90 West 14th St.
Holland, MI 49423

52
W.T. Baugher
P.0. Box 11522
Tucson, AZ 85734

Harry E. Irvine

6028 Freckels rd. '~/

Lakewood, CA 90713
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Elmer P. Bergsman
272 Penna Avenue
Catasaugua, PA 18032

56
Leo Pat McCanna
2603 168th St. SW
Seattle, WA 98126
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William F. Lowdermilk

13412 Roxbury Rd.

Silver Springs, MD
20904

58
Bo Lennard NiTlsson
Guldrin 78
S-603.68 Norroping
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Bill Walling
610 N. Court A
Grayville, ILL 62844
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D.J. Cameron
14 Handsworth Crescent
Tullamarine

Melborni Vic. 3043
Australia

61
Robert Heckler
6202 Honey Dew Court
Austin, TX 78749

62
David Hillman
8080 Sikes Road
Dixon, CA 95610
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Roy Opsahl

24 Ray St.

Wayne, N.J. 07470

64
Stig Lundmark
Borraregatan 9B
Kiruna Sweden
981-34

65
Gred Dillon
575 Meadowlark Lane
Grand Junction, QO
81503

66
James Grunzke
105 Park Lane
Benel Falls, PA 15010

67
Xavier J. Gonzalez
325 S. Virginia,
Apt. 4
Prescott, AZ 86301

68
Alan Kirlin
9806 31st St. Sw
Seattle, WA 98126

69
Robert Crooks
56 Pine St.
Franklinville, N.Y.
14737
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James D. McCallum
98 N. 4th st.,
Rear Apt.

Tooele, UT 84074

71
Ken Hayward
1910 156th St sw
Lynnwood, WA 98037

72
Angelo Alberto Viero
Rua Uruguai 155
Porto Alegre R.S.
Brazil 90010

73
Robert Holland M.D.
1226 _"G" Street
Anchorage, AK 95501

74
Douglas Wayne Colley
N. 3701 Edgerton
Spokane, WA 99212

75
Raymond Scott
1001 Briarwood Pt.
Virginia Beach, VA
23452

76
Lee Jarrard
3828 Forest Green Dr.
Lexington, KY 40503
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134 N. Grand Ave.
Marion, OH 43302
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Wako Trade Co., LID
7-20, 6 Chome -
Kitashinagawa
Shinagawa-KU
Tokyo 141 Japan

79
Nobuyoshi Yoshio )
287-3 Yokokurashinden ‘
Oyama, Tochigi 323
Japan
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T. Morisaki Ltd.
1243 Kamuzumi Himi-Shi
Toyama-Ken 935 v
Japan

81
Y. Kurokawa
Wako Trade

Wako Trade Co.
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Wako Trade Co.
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Wako Trade Co.

85
Donald C. Abbott
924 Liberty Lane
Stillwater, OK 74075

86
Harry Van Soolen
3622 So. 4840 West
West Valley City

Utah 84120

87
Theodore G. Bilbo
7110 Gold Dr.

Mobile, AL 36619

88
Paul Johnson
13 Lansell Road
Werribee Vic.
Australia 3030



89
Tom Blankenheim
3759 Grove Rd.
Green Bay, WI 54301

90
Ricardo Lange
Rua Cambe 105
Sad Paulo, Brazil

91
William D. Spencer
9556 Everglades P. Lane
Boca Raton, FL 33428

92
Roberto Caua Zzini
Via Brusuglio 49
20161 Milano, Italy

93

Bruce King
17 0ld Farm Lane
Washington, IL 61571

94
I. Liva
C.P. 88
St. Elie D'Orford
Quebec Jeb 250 Canada
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97
W.M. Burge Jr.
1804 Meadowlane St.
Victoria, TX 77901

98
Henry Griffin
Rt. #1 Box 1236
Umatilla, FL 32784
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Jan Carlsson
PL 723 Kopmannebro
S. 46400 Mellerod
Sweden

100
Tim T. Wagland .
Box 144 _ _

Lyndoch 5351
So. Australia

SH
Gordon Patton

VsNs Redstone TAGM-20 » ‘
FPO Miami, FL 34092

102
Born Eriksson )
Bavervagen 44 _
61200 Finspang
Sweden

103
Steve Kroll
511 Parkway
Denton, TX 76201

104
H.M. Vander Meide
Smith Ave.
3 Nyack, N.Y. 10960
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John Bernini

3069 Birch Circle West
Whitehall, PA 18052

106
Thamas Decker
Rd #2 Box 411
Mill Street
Wallkill, N.Y. 12589
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108
Paul Baker
335 S. River Road
Bay City, MI 48708

109
Rune Widmark
Kungsgatan 53
90245 Umea
Sweden

George Thomason
226 N. Main St.
Troy, N.C. 27371

111
James Harrison
5145 Woods Landing Rd.
Menphis, TN 38125

112
Thomas R. Wolf
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113
Peter Nemec
Zentral Strasse 50
8003 Zurich -
Switzerland

114
Bill Ward

106 Country Club Rd.
Conway, AK 72032

115
Adam Kaczmarek
477 Main
Portland CT 06480
116
Rene Marc 2 Jacques
Riegel
Chef Lieu
74470 Lullin
France

117
William D. Allen
5101 Clifton Terrace
Godfrey, IL 62035
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Bennett Moyle

41 W. Chisholm St.

Duluth, MN 55803

118
Paul A. Long
312 N.W. 49th
Seattle, AA 98107

119
Brad M. White
16671 Malcolm Lane
Yorba Linda, CA 92686

121
Eric Nehring
4525 Los Angeles Ave.
Somis, CA 93066

122
Dirk V. Lanning
5014 Guadalupe Trail Nw
Albuquerque, NM 87107
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124
Grosso Diego
Piazza Mazzina 18
Carmagnoloa (To)
Italy 10022

125
Graham Cassidy
RSD 192 Rowella
Tasmania 7251
Australia

126
Elvio Pierobon
c/o Aero Service IT.
Fraz Masio 103
10046 Poirino (To)
Italy

127
Jim Nocar
Ramtek Corp.
2211 Lawson Ln.
Santa Clara, CA 93052

128
Hans-John Lohr
1910 Altona Rd.
Pickering, Ont
Canada Liv-IM7

129
Giovanni Piccoli
Via A. Pombin 5
35043 Monselice
Italy

130
Don Locker
P.O. Box 526
Muleshoe, TX 79347



131
C.M. Kohr
P.O. Box 402
Pensacola, FL 32592

132
Paul Gudeczauskas
RR 1 Box 321A Buck St.
Gornam, ME 04038

133
Inge Reiakvam
Stenfeltlia 8
1405 Langhus
Norway
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134

L. Schlichter

1062 Sundance Drive
Fremont, CA 94539

135
Jack F. Hickey
P.O. Box 751
Forsyth, MO 65653
136

Kerry M. Peters
8409 Yankey Clipper
Cherry Valley, IL 61016

Joe Travis
RR 4 1000E
Kendallville, Ind. 46755

138
Francisco Duran Rivero
Apartado Postal 170
41080 Sevilla, Spain

I g
Frank Schmoeckel
6717 Whitsett Dr.-
N. Highlands, CA

95660
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_ Charles Revill

'

RR 1 Tower Road
Grand Forks BC
Canada, VOH 1 HO

141
T. Charles Hillis
404 W. Main
P.O. Box 859
Payson, AZ 85547

142
Einar Hansen
Odinsvei 7
2800 Gjovik
Norway

— 143
Bill Matto
8556 Rhodes Circle
Fountain Valley, CA
92703
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Mark Kolb
2388 Greenbrier Circle

Little Canada, MN
55117
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