


General Speciﬁcations

Engine: Turbocharged Revmaster ... 126 cu. in.
Gross weight ... 1250 1b.
Empty weight ... ... 600 1b.
Useful load ... 650 Ib,

Wingspan ... 26 fi.
Wingarea ... . 90 sq. 1.
Leagth o 16 fi.
Height s
Power loading ................... -~ 1431b./H.P.
Wing loading ... e 1221b.7sq. f1.
Span loading ... 42.31b./11
Fuelcapacity 2. 19 pal+
Wheel base ... ... 3
Wheeltread ... . 6 f1.

Performance Specifications

Cruise speed at 2600 m. (8500 ft.) ... 168 mph+
Cruise speed at 5800 m. (19,000 ft.) Turbo 230 mph ?

Stallspeed .. 51 mph
Takeoffrun ... 500 feet
Landing roll ... 500 feet
Fuel consumption . .. 3IGPH
Range . . et 1100 miles
ﬁ
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The design of the Polliwagen is the culmination of
many years of affectionate interest, study, and dedi-
cated work. It is the result of countless pieces of cor-
related information, offering new avenues of efficiency
and estetics, filling an obviously existing need. We
never imagined the task so great. It could not have been
possible, without the invaluable help of Ralph Maloof,
Joe Horvath, Dick Schreder, Jack Cox, Mike Machat,
Charlie McHose, test pilots Phil Paul, Jim Carter and
Russ Hopf; the writings of L. Pazmany and many others
too numerous to mention. Sailplane pilot and humorist
Herman Stiglmeier was fast to name it Polliwagen.
Polliwog shape plus Volkswagen engine. “The
nickname stuck”! Since composite aircraft structure is
a fairly new science, and comparatively little has been
written about it, countless test parts were built and
tested to destruction prior to incorporating them to the
final design. Composite materials offer new roads to
easily fabricated inexpensive and efficient design con-
cepts, impossible to attempt with the traditional aircraft
materials. |t shouid be noted, however, that a composite
structure is hardly adaptable to amateur design prac-
tice. It is an entirely new fietd, which must be developed
by structural engineers, with a composite background.
Alang with the positive assets of compcsites, the
limitations must also be stressed. Prior to failure,
metalic structures have a capacity to redistribute loads
by plastically deforming, whereas filamentary reinforc-
ed materials do not. Failure of composites under load is

usually sudden. Before starting construction, we sug-
gest you do some homework. Start out by reading up on
the subject in the many good artictes published in Sport
Aviation, and Homebuilt Aircraft Magazine.

We also strongly advise that you joindThe E.AA, as we
betieve you will find it a very worthwhile, informative
and enjoyable venture.

MATERIALS

Bidirectional glass cloth - especially developed for air-
craft use.

Pollitape - 100% unidirectional glass tape, sized to the
Polliwagen's structural needs.

Poxipoll - Specially formuiated epoxy system used in
the Polliwagen construction.

Foams - Urethane 2 Ibs. cu. ft. is used throughout. It is
colored light green or light tan,

MIXING POXIPOLL

Mixing Poxipoll is a very simple task, once you acquire
the proper technique, and always stick to it, making it a
habit.

Poxipoll mixes at a 44 to 100 ratio by weight.

NEVER use styrofoam cups, cold drink paper cups or
wax covered paper cups.

Stir with clean wooden coffee stick (or tongue
depressor) being careful not to incorporate air bubbles.
When stirring, rotate paper cup in your hand, making
sure the stick scrapes bottom and sides of cup.

You will use three different Poxipoll mixtures in the
Polliwagen.

1) Epoxy: (44:100 mixture by weight without additives)
2) Syrup: {Equal amounts by volume of the former
Epoxy, and microbaloons)

3) Heavy syrup: Epoxy {as in #1) plus as much micro-
baloons as necessary to produce a thick paste that wilt
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not run.
4) Green Goop: (Equal amounts by volume of Epoxy
and 1/16” milled glass)

Note: Always add the Glass Bubbles to the previously
mixed resin and hardener. It is a good habit to leave the
used mixing cup very close by the area of the part being
built, in which that batch was used. When inspecting
the part after curing, also inspect the leftovers in the
cup used. Any discrepancy found, you will know where
the bad batch was used. Do not reuse cups or mixing
sticks. Keep all tools clean.

Now you should get ready to start your first test parnt.

Remember, that once the part is finished, it is difficult
to determine the quality of composite constructed
parts. Prior to starting, a very careful visual inspection
of the materials to be used must be made. Glass cloth
must be stored, marked and cut in a clean area with
clean tools and hands. Giass contaminated with dirt,
grease or epoxy must not be used. We suggest using a
different area for storing, marking and cutting glass. Do
not expose glass cloth to foam dust. Small amounts of
ink used in marking will not affect the cloth. The roll of
Pollitape contains a few extra yards than needed for the
construction of the Polliwagen. Mixing or working with
epoxy must be undertaken in a well ventilated area,
ranging from 60° to 90°F. (18° to 32°C.) 75° to 80° is
best(24°to 27°C) :

First coat your hands with Ply #90 Gel skin protector, or
similar. Follow directions on container. Most epoxies
are water soluble before the resin starts to gel. After
gelling starts, cleaning becomes a chore. Use
Epocleanse 6001 or similar, for hands, tools, etc. Cut 10
strips of Pollitape exactly 457mm. (18") long. Be ac-
curate. Weight them, and record the figure in the

spaces provided on this page.
Glass weight for 10x 18" l:] gr.oroz.

Glass weight for 10x 127 = 252 = ™ Slgroroz
Totai weight for 12" test part ! | gr. or oz.
Total weight for 10x 12" Pollita_pa °| ar. or oz

To find epoxy percentage, use the following formula;
epoxy weight(d) x 100 -

total weight(c) D

The ideal percentage should be 35%. A 35% to 40%
resin content by weight makes an acceptable part; with
35% the ideal figure. .

Epoxy content in 12* glass part

Cover a corner of your work bench with a (3'} long
piece of aluminum foil. Using two sections of wood,
about 15mm x 15mm x 600mm (5/8” x 58" x 247)
make a trough 76mm (3”) wide as illustrated. Cover
with aluminum foit again. Mix carefully, without incor-
porating too many air bubbles. Lay one 18” section of
Pollitape inside the trough, and very sparingly pour
some Poxipoll over it. With a clean 2" brush, spread
it over the Pollitape with long sweeping strokes, to
keep the glass rovings taut. Eliminate voids, stipp-

ling vigorously with your brush until the Pollitape is
saturated with the resin. Lay a second section, and
without adding more Poxipoll continue stippling.
The secret is to draw epoxy from the previous lay-up
without teaving dry fibers, air bubbles or yoids. Add
small amounts of resin only when absolutely neces-
sary. Continue at it untit you lay all 10 “plys”. Make
sure the top surface is smooth, and the thickness of
the part is uniform. Let dry for 24 hours. Pull out of the
trough. Discard aluminum foil (you may have to use a
steel brush) Trim both ends off, leaving a very
accurate 304mm. {12”) fong test part. Now is the time
to inspect the finished part. Measure thickness. it

should be 6mm (.024 in.) Detail inspection, although -

simple and routine, can provide valuable
information, as well as indications that significant
changes have occured in the fabrication process.
Assuming that satisfactory parts have been
produced, on a given tool and baseline physical data
established, small changes in laminate thickness
might indicate improper resin tlow and resulting
degradation ot mechanical properties. Physically
marking such conditions would result in closer
analysis by other inspection techniques to delineate
defects that might otherwise go unobserved in
normal evaluation.

NON-DESTRUCTIVE INSPECTION

It is important that designers and homebuilders
working with composite materials be familiar with
NDI for the following reasons:

Visual inspection: Visual inspection methods appear
to have only limited usefulness. If a part has blisters,
the presence of defective areas is demonstrated and
the part can be rejected or marked for salvage
immediately. If no blisters are visible, however, the
absence of delective areas is not proved and the part
must be subjected to turther tests by more depend-
able methods. Glass fabric facings, particularly void-
free laminates permit visual inspection of the core,
and sometimes aid in detecting poor bonds.

Tapping: Tapping is one of the simplest and most
effective methods in use for testing for voids in the
adhesive bond between the facings and the core of
a sandwich part. The only equipment necessary for
this test is a small metal piece, such as a coin or a
small light hammer. During inspection by tapping,
parts should be freely supported, as on three padded
points, to eliminate sound interference from the
support. A well-bonded area will produce a clear
tone, while an unbonded area usually produces a
lower tone or a dull thud.

If the first test part is not what you expected, don't
feel bad. Make another. For those who have not tried
fiberglass layups of this type, it really is not difficult,
and after a little experience, one will be surprised
how efficient the process is, when a little pianning
proceeds the labor.

aluminum foil
trough
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NON-DESTRUCTIVE INSPECTION

delamination

diagram of typical delamination defect (magnified)

voids or minute trapped quantities ofairorgas

diagram of typical porosity -conditlon {magnified)
P

000020202222

normal

1G22 VWL 0\ SN AL R BNY1AW),

resin starved

<20000000020

resinrich
diagram showing effect of resin variations

'Stabilator

Plate 1

Master Folding Jig: As any other high efficlency
machine, the Poiliwagen must be constructed with
a high degree of accuracy. This can be accomplished
by building the Master Folding Jig»(M.F.J. as It will
be called from now on.) This Is a 14'9"” long table,
that folds to just over 9 long. The materlals required
are: 4 sheets of Crezon particle board. (Crezon is a
particle board finlshed on one side with a hard

-smooth surface.) 8 legs of 2" by 4" pine, 1 Ib. of

2" finishing nails, epoxy, 48" piano hinge, and some
sand paper. The lags in the 68" section are adjust-
able, and they provide you with 4 different settings.

F1 - flat surface 177" x 40" for buiiding the basic

fuselage.
W+ - Appropriate positive dihedral for working on
the wing in the normal position, +4°

- W- - anhedral. To be used when working on the

bottom of the wing, and on the wing spar, 4°
S 1- setup used to bulld stabilator spar, +2°*

Build it following drawings, epoxy the whole struc-
ture together and nail it at 6 intervals, {counter
sink nails). We recommend light sanding the Jig, and
coating exterior frame (not the top) with grey cement
floor epoxy paint. (Use 7" short fuzz roller.) Using a
carpenters’ chalk line, mark center line, with very
sharp felt pen marker, draw fuselage top view. Using
adifferent color market, draw stabilator spar and sta-
bilator ptans. Coat whole M.F.J. with coat of clear
epoxy. You are now the proud owner of a Polliwagen
Master Folding Jig. In order to keep your master-
piece clean, we recommend spraying it with a very
light coat of Spray Rubber Cement, and immediately
roll .004 P.V.C. film over it. When the film becomes
dirty, you just have to pull it off, wash the M.F.J. with
solvent and re-coat it. When you Polliwagen is
finished, other Polliwagen builders will probably
want to buy it from you, besides, the M.F.J. makes
a perfect picnic table too!

BUILDING THESTABILATOR .

We recommend the Stabilator as a good starting
point, as every technique used in the construction
of the Polliwagen is encountered when building it.
If you should make a mistake, you can always make a
sacond unit with very little extra work and expensa.
Always Study plans very carefully before starting to
work...Remember, measure twice, cut once...

Sample of fitting code name

SF1LgrSF1R

/ } 9\‘\

Fitting No. Left Right
When enlarging the plans to full size, we strongly
recommend doing it on some thin cardboard material
{or 1/18 plywood or thin aluminum). Mark accurately
with felt pen and cut out with Xacto knife on straight
edge. This procedure makes for very useful patterns.

It is advisable to make the necaessary metal fittings
first, to have them ready when needed. In the stabila-
tor you will need:-

Fittings: SF 1 (right and left) and SF 2 (right and lafy)
We strongly suggest using the kit parts (see attached
parts catalogue) as the bullder receives aircraft
quality parts, for a fraction of the effort and expense
it takes to make them at home,

Cut relnforcement S 1 from 6mm (1/4") aircraft
plywood. Drill the 6 4.5mm (3/16") holes. Prepare

wedge edges with grinder or sanding disk. Sand all

surfaces with 180 grlt sandpaper.

From a 25mm (1") sheet of U-210 cut spars S 2 (2
required)

From a 51mm (2") sheset of U-210 cut blocks S 3 (2
required) and triangles S 4 (2 required.)

Set Master Folding Jig (MFJ) to angle “S" (+2)
Glue the two S 3 blocks with “syrup” and hold
together with 3%z nalls. When dry, sand to conform

- with the front view.

Bevel ends of S 1,52, S 3, S 4 to the proper angles
as shown In the respective top and front view
drawings.

Carefully position front section of center rib S 7
between SF 1 L and SF 1 R, drill 3 3mm (1/8") holes
as shown in the plans. Pop rivet with 12" long x 1/8"
dia. rivets,

2 mm (Ya?) PLYWOOD

85 mm (1)

Figure B

stabilator spar “fence
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unit the “Stabilator spar core”. When drying, cut 8
fiberglass webs and carefully set aside (use temp-

_late S 1Q).
ing, the whole spar cors has to be sanded to the
proper final dimensions. This will aiso aven out
any difterances in height betwesn S1,S 2, S 3,
and S 4s. The front view of the spar core should
conform to the dimensions shown below.

When the caps are added, and the tinal wrapup Z

is accomplished, the stabilator spar will meas-
ure 87mm (3 7/16") height at the centar (S7)
and Stmm (2") at the tips (S 8s).

] 2
— Nmm (2)
1 i . 3
Lea
\_ s,far N
Figure A
L Note: Stabilator is built upside down. 1

Center this unit on S 1 clamp and check the fitting of
the 6 4.5mm holes. Using sections of stirring sticks,
prepare 6 legs as illustrated in tigure A,

Five minute epoxy them to ribs, making sure the
51mm (2") height is accurately kept.

3e*

. 8yrup, cover spar core with two webs as illustrated

in figure C, one on the right side and one on the left,
overlapping in the center about 710mm (28").

Note: Stabilator airfoil is asyr_nmetrical;r;ake sure
marks (stars on kit ribs) are down, because stabilator|

is built upside down.

Next, cut 4 each S § and S 6 from 51mm (2”) foam.
Sand 1mm (1/32") step on facing side of S & according
to figure B.

Using syrup, glue S5 and S6 in pairs positioning
2mm x 25mm (1/16" x 1"’} plywood ‘strips in afors-
mentioned slots, see figure B. Hold “sandwich"
with 3%" nails, making sure plywood strips are per-
tectly straight. This will be the “bane" of the trailing
edge, be accurate, as you would not want a sagging
trailing edge. Using 20mm x 20mm (%" x %") wood
strips, prepare the “fence’ necessary to accurately
build the stabilator spar. Cover with Saran Wrap or
Aluminum Foil. Using syrup, glue S1 to S3. Positlon
this assembly in the spar fence, on the hinged area
of the M.F.J. Add S2R and S2L holding the group
together with 3%2"' nails and weights. We call this

Note: Never use syrup between layers of glass. Use
epoxy on overlapping sector.

Return stabilator spar to the "“fence”. Let dry 24 hrs.

Remove from M.F.J., sand rough edges, vacuum
. dust and repeat operation, afixing opposite web,
: overlapping again over the center.

. Momentarily, return spar to fence with the fresh side
up. The spar cap must be layed now. Using our 3"
Pollitape and epoxy, lay a 3 pleated accordion, as
iltustrated. 2240mm (88").

Cuta 710rrTm (28") length of Pollitape and lay it as lni

Figure E. Remove from “fence™ re-cover area with
new Saran Wrap, and VERY CAREFULLY fiip over

Bafore continy-
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Figure C

2240 mm (88%) POLLICAP

710 mm (28%) POLLICAP 3

TOP VIEW

Figure E

spar into “{ence” (spar cap will now be in intimate
contact with your very accurate M.F.J. set at +2°.
Weight spar heavily in order to insure a good glue
line between core and cap. Let dry 24 hrs,

Soon we will be laying the cap on the other side of
the stabilator spar. When adding fiberglass cloth
to a dried (set) glass structure, we must ALWAYS
prepare the area dry-sanding with 180 grit, until dull,
being careful not to damage glass cloth, by blowing
dust away (or vacuuming) and/or washing part with
MEK or cheap laquer thinner (good laquer thinner,
contains oils)) After MEK or thinner. evaporates,
repeat operation on the other side, and reposition in
freshly Saran Wrapped fence. Weight down. Let
dry 24 hrs. Repeat sanding, vacuuming, washing
operation over whole stabilator spar. Round all
corners as in figure F.

Using the 4 remaining glass cloth parts, cut with
pattern $10, repeat operations as illustrated in
pictures C and D. Let dry 24 hrs. Now, cut out
opening for SF2 and R1. Following plans, mark
centers of Smm (3/8") corners, drill them and using
a sabre saw, cut all four sides slightly undersize
and file to proper shape. Using a tablespoon, remove
foam from opening, unti! you reach the upper web.
Dwgq.G)
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Position stabilator spar on the plans. With 5 minute
epoxy, glue rear section of ribs S7 and both S8
ribs to the spar. Use 2" glass squares to reinforce
corners. Using syrup glue both S5s and S6s in
position. Weigh down. Check very carefully that the
center line of S7, S8s and plywood trailing edge are
positioned exactly 2" from the M.F.J.!II! Let dry
overnight. Using T1, and with a helper holding it
down, shape the underside of stabilator. (Remember,
Stabilator still upside-down.) Running one of the
ends of T1 exactly on Rib S7 with a chordwise stroke,
going around leading edge about 1". Nail stabiiator

21/2°

P

7/ 7
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Do Figur.e F

to table, check again as indicated betore. Cover
stabilator with bi-directional, going around leading
edge 20mm (%") with first layer, and 13mm (2")
with the second ply. Let set for 48 to 72 hours.
Remove from M.F.J. and flop, shimming it with U 210
scraps. Shape second side using same procedure.
Feather wrap-around glass. Cover with two layers of
bi-directional, over-lapping on opposite side 20mm
(%’") and 13mm(%2"). In order to insure a knife-like
trailing edge, we cover it with Saran Wrap, and clamp
trailing edge between two very straight strips of

wood, aluminum or steel, as illustrated. Let dry 24

hrs., feather the new overlap, and you are ready to
glue the tips supplied with the kit. Cup opening in
the underside as shown on plans.

N
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Figure D

Building the Fuselage:

Before erecting the simpie fuselage jig, we must
prepare the three planks that witl form the sides and
the floor of the basic fuselage (we call it “The Tub").
Using the information on plate #% trace the parts on
5tmm (2") U210. (You will have to add a smali
section o the back end, to reach the full iength)
With syrup for the first layer, cover the three planks.
With our glass cloth at 45° following with another
45° layer. Remember, glass cloth to foam use syrup
(one part epoxy and one part microballoons by
volume). Glass cloth to glass cloth, use epoxy only.
Let dry 24 hrs. This gives you an opportunity to
assemble the fuselage jig.

Building the Fuselage: With the experience gained
building the stabilator, you should be able to put the
basic fuselage together with just a few days work.
We must accurately cut the 8 jig bulkheads out of a
sheet of 6mm (V') Masonite. The 15 biocks cut from
a length of 2" x4". A strip of about 5/8" x5/8"
strip through center line cut outs on bulkheads,
checking perpendicularity of them to M.F.J. We used
a cross rigging of wire between bulkheads 3 and 4
to keep everything square. Be accurate. Notice that
#8 is tilted forward at a 70° angle. Once everything
is square, secure 5/8" square strip to bulkheads
with 2 drops of 5 min. epoxy. By this time, the 3
planks should be dry. Cover upper corners of the
8 bulkheads with sections of aluminum foil. You
don’t want your “Tub"” permanently attached to the
fuselage jig. The two side planks are attached to the
jig first. Steel springs, strong rubber bands, or
bungees and wire are used. See photo. Use small
wood blocks to distribute pressure over nude foam
glassed side faces in. Check for an accurate 2"
gap between the bottom of sides and the M.F.J.
Once satistied with the position of both sides, using
1200mm (48"') sanding block, sand the edges of both
side walls to a fiat surface (see picture) with strokes
parallel to the fuselage axis, using the 5/8” square
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strip as a guide. This will prepare the sides to accept
the bottom. Using clear epoxy, pour a thin line over
the glassed (inner) corner of both sides. With some
heipful hands, lay bottom plank in position, being
careful not to smear the epoxy lines. Don't waorry
about a perfect joint, as this is just a tacking
procedure. Let dry 24 hours. -
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Enlarge firewall pattern on a 6mm (%") aircraft ply-
wood (horizontal grain) and cut out. Using clear
epoxy glue firewall to "Tub". While “Tub" is drying,
you can work on the fin spar. From a 25mm {1"") sheet
of U210, cut a piece of 102MM (4") wide by 1200mm
(48") . Cut 2 R1's from 6mm (%' plywood with grain
at 90° of each other, and 4 R2's alternating grain
direction. Epoxy the 2 R1's together, cover with
aluminum foil, and stack the 4 epoxied R2 pieces on
top and weigh down with concrete blocks while
drying (at least 24 hours.) {See picture.) Now you can
start shaping the bottom half of your “Tub”.

We recommend making 'some plywood patterns to
check symmetry. Using chalk line, mark center line
of “Tub's” bottom. Carve slowly, shaving a littie off
each side. at a time. Walk around it, observe your
progress, compare, ponder.

Measure twice, cut once! Continue shaping until you
reach the inside corners, all along the length of the
“Tub”. Study picture again.When satisfied with
your work, get ready o glass the outside bottom.
. Cut enough cloth (at 45°) to cover the bottom and

about 100mm (4"} section of each side. See picture.6C

As always, use syrup to attach the first layer of glass
to the foam, and clear epoxy for the second layer.
Make sure outside glassing becomes attached to the
inside glass at the corners! This will transform sides
and bottom to very sturdy D spars. Do not drip epoxy
below the 4" line, as it would make the carving
operation later very difficult..Let dry 48 hours.
Meanwhile, back to the fin spar!!! Cover a 1'x5'
section of the M.F.J. with Saran Wrap or aluminum
foil. 5 minute epoxy R1 and R2 as illustrated.
When dry (handle with care, it is very flimsy) glass
at 45° with wraparound layer. Use syrup on foam
and clear epoxy on wood and overlap., When drying,
nail to the M.F.J. two 5/8" x 5/8" x 48" strips, 27mm
(1 1/18") apart. Cut a 2540mm(100™) length of Pollitape.

e,

Sand 25mm (*) sides of glassed fin spar with 100 grit,
blow (or vacuum) clean. Soak Pollitape with epoxy,
squeeze excess out, and starting at the upper corner
of Rt, carefully pleat wet Pollitape to 25mm (1")
width wrapping cap around curved bottom end and
up the other side. Nowset spar on (1 116") wide
cradle, protected with Saran Wrap. Cover spar with
more Saran and using a 4' long board weigh down

48"

25 mm x 102 mm €0AM
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evenly. 24 hours later, the spar is sanded with 100
grit, it's corners rounded to the customary 3mm (1/8”)
radius, vacuum and with extreme care not to leave
finger prints, wrap with a last layer of fiberglass at
45°. When dry, drill the 25mm (1) hole in R2. wWith
a rasp, square hole following plans. Now drill hole,
tap to 3/8" x 20". Thoroughly wet with epoxy inside
thread and tie down bolt. Screw bolt in, secure with
25mm (1") washer and nut. Fill hole with heavy syrup.
The fin spar is done. After 48 hours drying time, the
“Tub” will be a very sturdy unit. With wire cutters
cut the wires that kept the “Tub" sides in place. 1t
will sound like'a bomb!!! Next, with a helper shake
the “Tub” loose, lift it and set it on the floor near
by. With 100 grit, sand the interior of the “Tub”
vacuum and refrain from touching. The fuselage jig
can be removed now. Be careful, you probably will
find a local Polli-builder that will want to buy it from
you. Cut a 450cm (150") long section of Pollitape
Pull out 5 strands from it. Wet with clear epoxy, and
lay in corners from nose to tail. See illustration.66
Immediately, cover with 100mm (4') glass strip cut at
45°, making sure all air bubbles are pushed out.
Using the same procedure, reinforce the junction of
the firewall to the “Tub" on all 3 sides.

Walpe
GLASSCLOTW
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USE FIVE STRANDS
OF POLLITAPE
6-G

Put "Tub" back on the M.F.J.
upside-down.  Measure carefullv the
position for the tunnel (make a car ‘5oard
template, if necessary) mark it ¢ the
bottom of the fuselage and with a mg
bladed sabre saw cut the oper .g.
(remember: Measure twice, cut on 1)
Vacuum.

Sand sides of the tunnel until dul.
With "green goop", glue tunnel to Tub.

Using some wood blocks, inside the lower
edge of the tunnel, to press it against

the opening in the Tub. Size of the
wood blocks: nose section: 3 3/8" x

8%", center part: 26" x 4 3/4" and
tail end: 21" x 3 1/8". (See tunnel on
page 10)

When dry, round edge to the customery
1/8" radius. Using 2" wide strips of*
bidirectional at 45° and five Pollitape
strands, reinforce tub-tunnel joints, as
shown in drawing 6 -G.

Sand fin spar, until dull (do not cut into the glass
web!) Vacuum it..Using a 2 level, set “Tub” on
M.F.J. Chepk top border (side view) for perfect hori-
zpntal sgttmg, and in the opposite direction (front
view) using the floor at about station 3. Shim with
scrap foam...Load “Tub” with about 4 or 5 concrete
plopks. $and last 150mm (6") of the “Tub™ and fin's
insides in preparation to the attachment of the fin
spar. Vacuum!!! We like making very simple jigs
for all operations. A 4’ long cardboard triangle is
very helpful to align the fin spar. Use carpenter
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level to insure it is vertical. (Front view) Glue
with clear epoxy, repeat procedure shown on
picture. From 6mm (%) plywood, cut F4,

Attaching the prefab front and rear deck does
not require any additional work nor parts. Just trim
excess from bottom edge of decks (about 50mm
or 2"} and epoxy to “Tub”, firewall, F4 and fin spar.
From 51mm (27) foam, cut two triangles per plate
#3 F10. Mix some syrup and pour a 10mm (3/8™")
ribbon along side of glass inner border. Affix F10's
to “Tub” top rims, as per plans. Hold in place with
3¥2" nails. Note: F10's are set vertically. See bulk-
head plans! When dry, glass inside of F10’s, over-
lapping about 51mm (2") the inside border of the
“Tub”. When dry, you can shape the rest of the
“Tub's” foam, blending the bottom’s shape (already
glassed) and the front and rear decks. Work
carefully!! You can atways sand a little bit more off,
but it is very hard to add on material after you
went too far. Use a flashlight to observe “‘crescent
lines". Use long ruler to check for even curvatures.
With 100 grit, sand kit parts and glassed bottom to
dull finish. Round corners of firewall and F4 to the
customary 3mm (1/8"). Using syrup over the foam,
and clear epoxy over the glass areas, wrap entire
fuselage twice with fiberglass at 45° - (Use 3 layers
over fin).

Sand the top 12" of the fin until glass
fibers show, but do not go through the
first layer and into the second. As
shown in drawing #11-D, cut the two
slots just behind the fin spar. Round
the edges to a 1/8" radius (see-11-F).
Cut R-11, R-12 and R-13 from bidirect-
ional at 45°. Vacuum sanded area on the
fin and with Poxipoll laminate R-11, 12
and 13 in that order, making sure no air
bubbles develop at the edges of R-1.
When set, feather edges of R-11, 12 and
13 to blend smoothly with surface of fin.

Install S on stabilator as in plate #5.
Secure with bar and lock nuts.

With
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some helpix:;g hands, position total as- :
sembly against top of fin spar. Check
for perpendicularity. (We hung stabilator :
from rafters and moved fuselage to suit). :
Check ad re-check!!! When satisfied,

drill the four 6mm (%") holes and the t
9mm (3/8") holes. s we

Drill through the spar. Remove the

stabilator. Reinstall all six bolts with
a_nghor nuts. (Use spacers in place of
flttmg 8) Using screws #4 x %", secure
all six anchor nuts to fin spar. Remove

one screw at a time, coat with epoxy and
screw back.

1% layer (wraps aspund)

Hc

7_0'5..‘“‘“
©" 5
. 20
508 ™" k

737mm  (297)

L g96mm
(33747}

e ———————

POLLIWAGEN
8782 Hewett Place
GARDEN GROVE
CALIFORNIA
92644

DRAWING NO. REV-DATE

M
DRMENSIONS ARE IN INCHES
DECIMALS
x =21
xx =03

o
FRACTIONS amcies§
PN TS




38mm 1Umm,
v 5/a*

R

Always ramove 3%” nails after epoxy has hard-
ened (they are aids used just as the straight
Pins used by modelers).

On plate #2 A: S 1 is made of one piecae of v~
L. plywood. The top view is a cut view atthe 3/16"
holes, and could seem to be composed of
three parts.
T 1 (Tool 1).
48 long square aluminum tube or perfactly
straight wood strip, approximately 2 x 2*, with
50 grit emery cloth contact cemented to ane
side, and glassed an the opposite side, using
bidirectional glass, with mast of the epoxy
squeezed off (see drawing). When cured, the
. [ T glass will have a very rough surface, similarto a
; P — cheese gratar.

\ T 1is used to shape the stabilator as per plate

#2 A (shown as sanding block). The sandpaper
side is used for the course shaping. When you
are getting close totharibs (S74&S8) flop T 1
over, and use the glassad side to finish your
shaping. It will eat the U-210, but it will not bite
into S7 & S 8, thus not deforming the airfoil.
On the same picture on plate ¥2 A, we show a
ruler held atigned with S 7, it acts as a sanding
“fence” or guide, and prevents the end of T 1
from scoring the U-210, still to be farmed on
the opposite half of the stabilator.

Drawing #4.

COMTINLEDS IN PG. !4

POLLIWAGEN riLATE nos

BULKHEADS and SF2
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414 mm Y25 mm
: Q44 mm 10T mm
- Bllam - - 36T mm aLe)  —
.(N 5;’ 18 /i) U? 127 (7 5187) (1 1129 2aTmm (a%%)
[P g (q 5{[..) 16bmm pam— =
BOTTOM //
(1 req)

/

—

We prefer that “Pollibuilders™ use kitribs S7 &
S 8's, in order to maintain the airfoil as ac-
curately as possible. Thaey are precisian
molded in fiberglass, but 3/32” or 1/8" aircraft
plywood can be used. Before installing ply-
woad ribs, “work” spoxy in all around the
edges, in order to harden the surface in which
T 1is going to ride, when forming the stabilator
without deforming the airfoil.

Installing SF 1 (right & left).

S76mm AUO mm 1654 man 2090 mm 2526 mm 2821 mm azz:: mm
(22 ufte) (a7 s187) T (65 1/87) ——— (s21/4) (39 7% ) (12678
28 mm (17) 36mm (1 3a7) 3xmm (1 1]27) 32 mm (1 1) (‘ql;“o“')‘ Wom (TI07)
‘I B36dmm 315!,“, 3o9mm ’ 29U
PR 4eZmm iz mm (4 sjw) (12 al&) (12 3
434 mm (17 1/87) (9 site7) (1o s1e) (to 1) ’—=L

CutS 7atll s/gsvfrom leading edge. Centar SF 1

(right & left) on front section of S 7 (as shown
on top left illustration on page #7). Drill three
'A" holes through rib S 7 and pop river. Center

SIDES (1 right and 1 left req)

this unit (SF 1 left front section of $ 7 and SF 1
right) on S 1 and check for alignment of the six

4.5mm or 3/16" holes. Using six AN 3 bolts, .

attach as shown in illustration below.

S 4 is composed of two triangular parts. They

are attached to the spar (one on each side of rib

8 7 and fittings SF 1). At the same time, you

glue S §'s and S 6's as per page # 5, second

column. .
Shape front view to conform with $ 1

The 2" legs, made with stirring sticks, sarve to

keep the axis of the three ribs parallef to the

M.F.J. when attaching S 4's,S5'sand S 6's. U- )

210 is not always cut to exact size.

]

The sticks ara removed just before shaping the
side of the stabilator, from which they protrudas.
After glassing both sides of the stabilator,
clamp trailing’ edge as shown here (page #5,
column three “in aorder to insure a knife-like

trailing edge™). After.it is sef, remove clamps,

wood strips, saran wrap; sand until dull,
vacuum and reinforce, folding a 2~ wide strip of

bi-directional glass around the trailing edge.

glassing of stabilator, spooa out U-210
ﬁ-vmmhs)gowubebw (froot tip) on both
of $ 7, until bottom glass skin is reached.
% Ibs. of lead shot with about 2 oz. of Poxi-
, and into both cavities. After
restore small pleces
and finish 3

SARERE
Eig

¥
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Making the Spar Molds

Two 4' x 8' x 3/4" particle boards are
needed.

Cut parts shown on plans
VERY ACCURATELY.

Using drill press and sharp 5/16" drill
bit, drill holes as indicated. They must
be in the exact position. Drill through
mold planks very slowly in order not to
be rip open the other side. Drill 3/16"
holes, 2" between centers and 3/8" from
borders on top and bottom planks.

Cover entire group with a coat of Poxi-
poll, rubbing it in with a clean rag.
Make sure you coat inside of 5/16" holes.
Let it soak in! When cured, "clean"
holes with 5/16" bit. Sand -lightly all
surfaces with 180 grit sand-paper, mostly
to smooth out surfaces.

With tip of knife blade open trough big
enough for 2 %" P.V.C. irrigation pipes
(choose the pipe with the thinnest wall
available). Position pipes in trough and
cover with Slmm (2") masking tape.

Note: Pipesrun in Top  face of spar.

For the center spar we need 2 U-2]0
blocks 38mm (1.500") thick as illustrated
below. (15-D)

Now we have to cut the spacer tubes to
be "implanted" in the U-210 foam spar
cores from %" P.V.C. irrigation pipe.
You will need 10-38mm (1%") long for the
two center spars. Push them into posit-
ion in the foam blocks. Extract the
cylindrical piece of foam from inside the
tubes and discard. Repeat with the 2
pushrod "Tunnels" as shown in spar
plans. Install 6mm (%") plywood plates

Go. Secure with drop of 5 minute epoxy
or with masking tape. Using a section of
corrugated cardboard, improvise a
template of rectangular shape 165mm x
1727mm (6%" x 68") and mark it "WT 1"
Clean M.F.J. removing any dust, oil,
grease, etc.. Using template "WT 1" cut
32 pieces of bidirectional glass cloth. See 15
INlustration 16-A

Set aside in clean area. 38mm-—1.500"\

Wax all surfaces of molds.

Letting wax dry to a haze, and buffing to
a shine with clean rag.

Repeat 8 times.
Rub on Partall #2 paste in the same

' Divide them in 4 groups of 3 each, and 4
fashion, 2 coats, set aside.

of 5 each. Set aside, cover with clean
paper and label

124 mm —4.900

Apply a thin coat of Partall #2 paste to Ec f ' ' groups of 3: ‘“center spar".
AN 5-34 AN 5-40, 10 x 1%" screws, 5/16" 15-B CW . CORE C. W. FOAM CORE - groups of 5: "outside gpar".
washers and 5/16" - 24 nuts. Set aside. 15-D Pollipeel:
The spar molds are ready! 15-E center spar

. . . ’ 152 mm x 1727 mm (6" x 68")
Using the'precut kit parts (or the ones 4 required.
you 'prepau'ed yourself) assemble the six : KD 114 mm x 1727 mm (4.5" x 68")
requ.u‘ed_spar plywood cores, as illustrat- . 5 ~ ‘4 required )
ed in picturesISAsB. Use Poxipoll 2 and Pushrod Tunnel o '
slight pressure. Outside wing spar \ i outside spar
plywood core = "0. W. Core". 76mm -3’ > - g -~'/4 f 152mm x 3400 mm (6" x 134")

- — 7 o 4 required

Center wing spar plywood core = C. W. 130mm-5.100" - e . 81257 4mm A "
Core". Using remaining strips of U-210 /762mm—30 . ;lrequiﬁegm mm (4.5 x 1347)
25mm and 5imm (1" and 2") thick, (see - . . i
illustration 15 -¢ ), make a 76mm (3") " _1394mm — 54.875" i ition’ :
thick block by gluing them together with g e 137 mm - 5.400™ g:ﬁ?;:els “::::E 2:1}-:33;):05:1133? easc hax-s tx’lplc.;)r
A-B  Pollyurethane foam_. Logd _with . ;/1980mm-'78" W.M.C. or W.M.O., and iﬂhp a 1:;)20. :
concrete blocks. In 30 minutes it will be [T e : blade cut X's as illustrated T
ready fOlk‘l tr;mlllning excess off edges and f o ":/ 2574 mm —101.375" ' .RAZOR
to cut the following spar cores for the I ' RE
outside wings. : 9.w. Foamco ®> Cl;‘(',(‘)US’?S
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POLLITAPE REQUIREMENTS:

Center spars:
24 sections 1680mm (66") long, to be used
as follows:

TOP CAP

@»7 '0""-5..5

E—-l 'II"!I'OOE

BOTTOM CAP
16-B :

Outside spars:
(Right side shown.

Cut twice as many
for two sides)

TOP CAP:

3 x 3353mm (3 x 132")
1 x 2642mm (1 x 104")
1 x 1575mm (1 x 76")
1 x 1930mm (1 x 62")
1 x 1219mm (1 x 48")
1 x 1067Tmm (1 x 42")
1 x 914mm (1 x 36")
1 x 610mm (1 x 24")

BOTTOM CAPS:

2 x 3353mm (2 x 132")
1 x 2642mm (1 x 104")
1 x 1930mm (1 x 76")
1 x 1575mm (1 x 62")
1 x 1219mm (1 x 48")
1 x 1067mm (1 x 42")
1 x 914mm (1 x 36")

Repeat for left side.

Divide them in four groups: Right top,
right bottom, left top, and left bottom.
Set aside, mark them, cover with clean
paper. Cover a section of the M.F.J.
with a 2134mm long (7') by 380mm wide
(15") of aluminum foil. Masking tape it
down on all four sides. The moment of
molding the spars has arrived! You will
need 2 or 3 helpers.

Start with one of the Center Spars, they
are easier to handle. It will take about
1% hours. Once you started you have to
go all the way! Make (you and your
helpers) a mental "dry run". Make sure
you have everything you need! GO!!
Position one of the W.M. Central flat on
your M.F.J.. Push AN 5-34's through all
10-8mm  (5/16") holes (Don't forget
washers!) Using the aluminum foil cover
ed area, one of you should start wetting
with the carefully measured and mixed
Poxipoll, one of the 1680mm (66") long
sections of pollitape. Stipple until wetted
through. Then position a second section
over the first one and stipple. Continue
laminating wusing the same procedure.

Remember, no air, no dry glass fibers,
but minimum amount of Poxipoll. Try to
draw resin from previous layers with your
energetic stippling. You need ki
Pollitapes for the upper cap. (1b-B)

When this is being done, the other two of
you will proceed with the mold "stuffing”.

&/18" nut

WMo Pollipsel

Spacer ~

B = )3 Webs
WMo N

_r_.;
Washsr T s

~.

TTU—aANs-a7

a. Insert one Pollipeel 152 mm x
1727 mm (6" x 68")

b. Brush Poxipoll into the Pollipeel
on the mold.

c. Insert 3 successive 165mm x
1727mm (6.500" x 68") webs,
using Poxipoll and stippling air
bubbles  away. Make sure
ANS-34 Dbolts pass through
glass cloth webbs, disturbing
glass fibers to a minimum.

d. Brush Poxipoll into the faces of
CW Cores, and insert them on
the bolts.
not upside down.

e. Drop the U-210 foam core in
place between the 2 CW Cores.

f. Repeat step (c) and (a) in
that order.

g. Insert the other WM Central on
bolts.

h. Put washers and nuts and

tighten snugly.

Make sure they are

Now turn mold”upright with the top side
up.

By this time, your helper, the Pollitape
wetter should have the 7 Pollitapes per-
fectly pre-wetted, no air bubbles, nor
dry areas. Pick up all 7 layers together,
with one of your assistants, fold the
76mm (3") width in two (to fit in the
38mm (1%") wide trough inside the mold)
and pulling from both ends, position in
mold.
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Poltitape
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16-D l
Cover with 1l4mm x 1727mm (4% x 68")
Pollipeel and scréw in the mold cover
"WMC", During - all this time, the
"Pollitape wetter" has been enthusias-
tically wetting 5 Pollitape webs 1676mm
(66") long over the Aluminum foil. Flop
mold upside down, and repeat procedure.
Tighten bolts, nuts and screws. Excess
Poxipoll will drip out.

OPENING THE MOLDS:

Unscrew W.M.C.'s. Insert plastic wedge
or squeegee between W.M.C. and Pollipeel
on top (or bottom) of spar and separate
mold from part. After first "cracking
sound" slide wedge or squeegee progress-
ively separating them. But, be very
careful with the dry epoxy drippings,
they cut like razors.

Remove both W.M.C.'s, then remove 5/16"
nuts, washers, bolts. Repeat operation
separating W.M.'s from spar. Pull
Pollipeel from all four sides. Now trim
excess epoxy and glass cloth from both
ends, trimming ends up to Co's or Cc's.

1




With hand grinder or with 36 or 40 grit
sandpaper round all four edges of the
spars in the area of the wing spar Plywood
Cores: O.W.C.'s and C.W.C.'s.

Use about 3mm or .125" radius.

AR
Radiue

17A

Using same procedure as when cutting the
32 pieces of webs, make a cardboard tool:

[ ‘ - 580mm

e

Cut 12 pieces; of cloth at 45°. Separate
in two groups, and mark O.W. spar
right, and O.W. spar left.

Next we will need to cut the wrappings
for the center spars. (17C).

You will need 4 rectangular sections
560mm or 22" wide by 2440mm or 96"
long. Because bidirectional cloth is
produced in 38" or 50" widths, you have
to decide how many 22" wide strips you
will need to wrap the ends of the center
spars.

The sections of the spars that contain the
plywood cores need to be wrapped with 6
turns (layers) of bidirectional glass cloth.
Making sure that all traces of Pollipeel
have been removed and that the four
corners have been rounded as shown
before, sand area to be wrapped with 80
grit sandpaper (never use sandpaper with

width

f—'——-ﬁ-—2440mm- ve"

17C

—
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lettover
hers

silicone coating!) Blow dust away from
surface, and set aside.

Covering the Wing Center Spar: You will
be wrapping one end at a time. It takes
about one and one half hours. Cover
5/16" holes with small sections of masking
tape. Seaz 17D.
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Rub Poxipoll over area to be wrapped,
making sure of wetting every pore, and
cranny, etc,. Strippling  vigorously,
start laminating as shown in the picture.

Teim satvage oft 6turng
-

-

17€

Repeat over every Wing Center Spar.
Remember, no air bubbles, not too much
Poxipoll. See. 17&.

OUTSIDE WING SPARS:

Rub Poxipoll over sanded and dusted 22"
long area. Using one of six sections of
glass cloth cut with pattern W.T. 2 wrap
spar end as shown here.(17F)

2nd wrlp\ -

1st wrap

17F

Laminate 6 alternating layers.

Repeat over the other O.W.S.

Two or three days later, trim excess at
spar ends and sand drippings, and other
imperfections, being careful not to dis-
turb or hurt the wrappings.

Go back to your C.W.8., drill the 8 5/16"
holes necessary to attach the Landing
Gear. Use care, start with small dril
and "grind around” without enlarging the
openings over 5/16" diameter.

CENTER SPAR PAIRING:

As shown in picture the center wing spar
is composed of two semi-spars, 38mp
(1.500") wide, set approximately 89 mpy
(3.500") apart, in order to accept the
outside wing spar between them like this:
See I8A.

In order to affix them in a Permanent
position, we must follow the sequence
shown next: Using the two 8mm (5/16")
holes 203mm (8") away from the spar
Center line, and two threaded bars of
8mm (5/16") diameter, 8 washers and g
5/16" nuts, set the two semi-spars at g
distance of 89mm (3.500") measured at the
tips. Sez 18 p

Once accurately positioned, tighten nuts,
and using scrap U-210 blocks, fill the
space between the semi-spars by 560mm
(22") measuring from the tips.  Sand
foam even with the top and bottom of the
spars.

Using the same procedure followed when
cutting the spar webs, cut 8 rectangular
pieces of bidirectional glass cloth measur-
ing 200mm by 560mm (8" x 22") and 8 17
sections of Pollitape 200mm (8") long.
Remove foam spacer block from between
semi spars, wrap spacers with Saran Wrap
and return them to their position. Dust
top and bottom of semi spars, rub Poxi-
poll on area to be glassed and starting
with the top of the spar first cover foam
plugs and end of semi Spars with one 8"
by 22" layer. Throughly wet two 8" Tong
sections of Pollitape and stipple them into
position. See illustration. {18C).

Cover with another 8" by 22" section.
Stipple to remove all air bubbles., Repeat
on the opposite top end.

When hard, repeat both operations on

bottom (notice 8" Pollitape sections g0 on

the outside end!)

Let it all harden for two days.

Remove U-210 plugs. (You will probably
have to spoon them out) Remove Saran
Wrap. Grind and/or sand all borders,
making sure all sharp ends have been
removed. Now is the time to set the
spars at the 4° dihedral, and insert the
fittings wr 115, Set M.F.J. at g° (flat)
Study drawings carefully.
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a. The spaces between spars (at
both sides of the Outside Spar)
are equal

b.  When the complete W.F. 1
cluster (pin and 3 bushings) is
installed through both spars,
the lines marked AA (bushings
faces) should he approximately
centered in the spaces between
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Set center spar on small section of M.F.J.
with left-bottom corner precisely in the
Measure 117mm (4.625") up from

corner.

the right bottom corner of the M.F.J. and

hammer two 4"
Clamp center spar to M.F.J. in
that precise position,

guides.

nails into the table as

Adjust both spars u
scrap plywood or m
achieve there goals:

Using scrap blocks of wood
insert Left Outisde Spar in
Spar by 508mm (20").

p and/or down (use
etal shims) until you

as spacers.,
side Center
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c. Do the same at point BB
(previous figure
centering  outside spar in

Center Spar opening.
d. Tighten all clamps.

e. Recheck gaps at AA and BB,
(if you drill at wrong settings,

you will probably consider
suicide!)
When completely convinced that

everything is in the proper position, it is
time to drill the spars for the fittings WF
I's.!

Blow dust awas;, and drop WF 1 cluste
(3 bushings on the Pin) in the hole
Recheck as in a, b, ¢, d, and e.

With the WF 1 cluster in the first hole
drill second 1 3/8" 1.D. hole and afte:
dusting it, drop another SF 1 cluster i
it.

Recheck everything!

Remove both SF 1 clusters. Cover pins
with Mold Release.

Insert them in bushings SF 1 B and SF 1
b.

Make sure the outside surface of the
bushings are not contaminated with Mold
Release. Mix 4 oz. of Poxipoll and care-
fully coat the inner surface of the holes.

No drippings between spars! Mix milled
glass with the rest of the Poxipoll to

make "green goop".
with it, and turning the cluster "screw
it" into the hole, adding more "green
goop" as the cluster goes in, making sure
the spar is not squeezing the ‘"green
goop" out. Make sure the grooves in the
bushings are full of "green goop" as they
go in.

Coat the bushings

When the ends of the pins and the bottom
of SF 1 b's hit the M.F.J. the job is
finished.

48 hours at an average of 72°F is .the
minimum hardening period.

Pull pins out, wash with acetone, grease
and put away in clean place. (a 3 Ibs.
coffee can with a plastic lid is an ideal
container).

Remove clamps holding Outside Spar and
shaking it up and down, back and forth,
crack the film of Poxipoll that probably
formed around the bushings, until the
spar is freed. Remove outside spar,
clean drippings, etc., being careful not
to score bushings.

Mix about 1 oz of "green goop" and wet
one strand pulled out of a 30" long piece
of Pollitape. Wrap as much of the wet
rovings around each small section of
bushing sticking out of the spars as
needed. See Dwg. 194
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When hard, sand to smooth shape.
Assemble spars again to see that the
wrapping did not create any interference.

Using the opposite side of the M.F.J.
repeat the whole procedure, step by
step. Now you have your wing spars
completed, with the proper dihedral set!

WING RIBS

We at Polliwagen strongly suggest that
every builder use the kit ribs. The
Wortmann airfoil requires a very accurate
construction of the wing, in order to give
it's unprecedented performance.

Every safeguard must be taken to insure
exactness.

AILERON - FLAP SOCKET
CONSTRUCTION

Use PVC irrigation pipe 1%" I.D.

Outside diameter should be 1.900".

Wax 5 times and apply Partall paste #2.
Glass with bidirectional at 45} two layers
as illustrated in drawing #198

198

Two 111" long tubes needed.
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After the bottom of the trough is straight
and flat, remove side guides and slant
walls as shown in drawing # 19€.,

Study outside Wing plan shown in drawing
# WI-O04- 20a.

With felt pen, mark position of false ribs,
spar, plywood plates Io and Jo,
inspection hole, etc..

Dig a 6mm (.250") rectangular hole to

Keep straight during cure. accept plywood plate To.
. \ . Mount brackets AI-003-G  with four
T-—OP—Skﬂ' 1" foam U-210 (2 required) AN3H6A bolts, washers, and nuts.
MASKING T APE Y
e 3" e -
.500" i i

19c
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19D

When set, put both top skins away avoid-
ing warping them. See Dwgs. 19C ¢D.

Bottom skin: .
2" (5Imm) U-210 (2 required) See pg. 20A

Tack glue (Bondo) foam to table, leaving
an overhang of 2" at the L.E. (19€)

Insert 25mm (1") long sections of piano
wire through the hole in the head of the
beolts, and follow procedure shown in
drawing #20A .,

Do same with the inside of the hole dug
in the foam. Position Io inside
hole, making sure top of Io is even
with the top of surface of the foam. Now
we are ready to glass the bottom inner
skin. :

Lay one layer of bidirectional over syrup.
Be extra careful at the leading edge. No
drips, no glass overhang; if the glass
does not get all the way to the edge, it
is O.K. Reinforce area where inspection
hole will be cut with an additional layer
of glass 7" in diameter. Glue a strip of
foam 5lmm (2") wide by 25mm (1") thick
using syrup sparingly. Avoid drips at
the leading edge.

Glue the spar with green goop.
IS CRITICAL. (21-A).

Position

Remember there

spars.

is RIGHT and LEFT

To insure that they are parallel between:
leading edge 1" x 2" block, spar and
socket, use tool WT3. Start by checking
distances at each end of the wing, and
continue making checks every foot or so, -

Glue the socket preformed with green
goop. Assure it remains straight while
setting. Hold position with nails. (/9-F)

9F

One layer at 45°

~

N

L‘h Approx. 2.0

GAEEN GOOP

o, " s
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20-A
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?——— Piano wire

v ANJIH-6A
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1% tavEn

OME LAYER AT 45°
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U=210 FOAM STARI®

wo |

P . -~
Strip of toam/ Fit by rubbing it in

place. Glue with syrup. When set,
cover with glass cloth.

20-C

This groove is approximately %" deep” It
is to catch excess epox; when joining the
top skin. (20-C)amd (20-€

False Ribs made of %" foam with one layer
of cloth on each side. 7 nose ribs, and 3
tail ribs are required. See drawing #

20-D.

20-D

Affix the false ribs in place using green
goop. Check that the holes in the false
ribs allow enough clearance for the
controls,

INSTALLING THE CONTROLS:

Clear 2 openings of the "Tunnel" in the
OW spars, removing overlapping webs.

Drill appropriate clearance holes for
anchor nuts in plywood piece.

Go already affixed in spar. Drill pilot
holes for 4 #6% %" screws following
drawing 24-B  cover anchor nuts
A-50000-3 on plywood blocks Ho with
masking tape, to protect them from the
epoxy. Using green goop, affix Ho in
the proper position over Go plates
on both OW spars. Screw 4 #6 x %" as
indicated in drawing # 21-B . When set,
glass Ho plates to spar with small strips
of bidirectional glass. Let set. 'Mount
aileron and idle bellcranks. Using 3 each
screws, nuts and washers attach No
to Jo as per drawing #A[-DD3 glass.

Jo to bottom skin using two bidirectional
strips, (later green goop will be used to
attach Jo to upper skin.)

Open slots for ailerons support No

and for aileron push rod in the T.E. tube
as per drawing #AI-003.
Install push rods Ko and Lo
Wrap forks at the ends of Lo with

masking tape to protect them during
future buiding steps.

To check for clearances and to adjust
push rods at the proper setting. Install
long push rods Mo.

Study neutral positions of ailerons and
idle bellcranks. Do not change length of
pushrod Ko. Make adjustments at points
"A and B". Sand/grind off any inter-
fering area on the ribs or aileron socket.
Contact your F.A.A. inspector and ask if
he would like to inspect your work at this
point.

The next step, is the "closing" of the
wings!

20-& 00"

/

ROUNDED

20

Sand all mating surfaces.

See 21-C.

Using green goop, start putting a
generous bead at the trailing edge (the
upper side of the tube) Be also generous
on top of the spar and ribs. Use the
stuff sparingly at the leading edge.

Start setting the top skin over the
trailing edge. Put boards to distribute
the weight evenly, and put weights over
it. Then gradually set the top skin down
over the spar, board it and weigh it.
Finally fit the leading edge the same way.
Let set at least 48 hours (at or over 7(°
F) before starting the next step.
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' accurate alignment,

23-B

WR2 ond WR3: .375 Dia WR4: No holes

RIB FITTING HOLES: WRI:

.50 Dio

a. Epoxy spherical bearing LSS-6
into the .0125" holes of WI-001-A
and WI-001-B use green goop.

b. When set, cover spherical
bearing with vaseline or Partall
#2. be careful not to
contaminate WI-001-A and B with
the vaseline. Sand the inside of
WR3 until you expose some glass
fibers. Dust! _

c¢. Insert pins WI-002-A's in the
3/8" perforations on WR3 and
with green goop attach WI-001-A
+ WI-001-B to the inside of both
WR3's. Remember one right and
one left. Clamp!

d. When set, remove pins WI-002-A
and sand entire surface of rib
except for the outside of the
%" rim (in order not to disturb
airfoil shape)

Cut the webs of WR3 to clear spar. The
opening should be big enough to allow for
The alignment points
are shown in drawing #724-A . Insert
stub spar through WR3 and mark the rib
contour on the foam. Carve %" deep slot
in the foam to accept WR3 lip.

Using the same procedure, carve slot for
WR4 at the wing tip. (WR4 does not need
a cut out for the spar.)

When convinced that both ribs are parallel
to each other (both from top view and
side view) glue them to the wing using
green goop in the junction of the ribs to
the inner skin of the wing and the wing
spar. (24-A)

Now we have to prepare T4. This is a
square aluminum tube 10' long and
PERFECTLY straight, very similar to T1
(used for the elevator). (See Polidirective
#1) Ushg the same procedure, sand the
upper surface using very little pressure,
to prevent deformation of the upper skin

. and/or bending of T4.

Contour the leading edge and the forward
2" of the bottom of the wing. Be
Accurate! Extra care is required when
sanding over hard eges, like the leading
edge, and the tube at the trailing edge.

N
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glass on the leading edge to a smooth
taper. Vacuum carefully!

After carving groove along the trailing
edge tube of the foam, vacuum! Usin
squeegee, fill groove with "green goop"®
and immediately proceed to glass the
bottom of the wing with 2 layers of bij-
directional cloth at 45°. .

Remember: Use syrup for attaching glass
to foam and Poxipoll for glass to giass.

Upper Foam 1

SPAR

Lower foom 2

~—d

248

If the sandpaper is not firmly glued to
the beoard, anv or too much pressure is
applied (gener. y the weight of T4 is
sufficient or it may look like this.

24-C

24:A Overlap entirely WR3.
25-F
|‘~uso _.+ ¢
PR ) !
LEFT WING SHOWN
|
A | j—_———___' 24
L SO L ; A #
WR3 WR2 WR1
==t MEL ar "

Wi-002-A I

> ]
Hinge on MF) '

Carve groove and Excse lnner Glass

Sand through two

layers of glass./

24D

Apply one layer ui bidirectional at 459
over syrup. Go around the leading edge

about 1%". Go around rib WR3 and
overlan entire rib. When all the air
bubt - “~en worked out, apply a

ser sverlapping leading
€ Again overlap wing
rib wito otauy. wive at least 48 hours of
setting time. Remove from M.F.J., flip
over and block it. Sand the bottom of
the wing using T4 in the same way you
did with the top. Grind the Overlapping

When glassing

the bottom,
leading edge by 1%" with the
and by 1" with the second.

go around
first fayer,

When set, sand leading edge overlap
carefully, to avoid damaging the glass
layer under it, go ovar the entire surface
correcting bubbles, high spots, etc.
After 48 hours setting time, flip wing
over and go over entire surface wspect-
ing and correcting little details with
‘green goop.
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After curing, sand entire wing, mark
with a straight line the trailing edge
(over the tube) as in drawing WI-003-

, and with a very fine toothed
sabre saw cut excess off. Flop wing
over, and repeat cutting operation. Cut
about 1/16" outside of final line in order
to finish to correct dimentions with sand-
ing block.

After the plastic tube is taken off the
wing, sand the two edges of the
aileron-flap socket to the final dimention,
then thin them from the inside to a sharp
edge. At the flap section, sand to
smooth contour as shown here. Repeat
the same procedure with the other wing
panel. Be sure to make one right and
one left, or you will end up having to
build two Polliwagens!

We are now ready to buid the center
section:

a. Set M.F.J. at +4 angle. Check
with strings for a 4 5/8"
dihedral on both edges of the
table. Check for warps!

b. Select one each WR2 and WRI.

c¢. Sand inside and outside surfaces
until dull, (remember not to
touch outside %" wide rim, in
order not to disturb airfoil.)

d. Put right wing panel on the 111"
long section of the M.F.J. with
the leading edge protruding 2".
Glue wing in position and weigh
it down.

e. Insert Center Wing Spar and
pin in position.

f. Cut the webs of WR1 and WR2
to clear spar. The opening
should be big enough to allow
for accurate alignment.

€. Using pins WI-002A pin WR2
to wing panel. IMPORTANT:
in order to have space for the
final glassing of the web of WR2,
separate WR2 from WR3 with a
.040" (Ilmm) skin. Please use
this opportunity to protect
"QOutside Wing panel! with Saran
Wrap.

h. Insert WR1 (with the 3/8" holes
enlarged to %") in the spar.
Distance between WR1 and WR2
is 14.5". (Aluminum tube butts
against WR2 only the pin passes
through.)

i. With masking tape, tape WR2
to the finished wing panel all
around the perimeter.

i. When satisfied that WR3, WR2
and WR1 are perfectly aligned
to each other and up and down,
fore and aft incidence, when
assured that perfect alignment
has been achieved, secure the
spar to the table.

k. Remove pins WI-002-A from ribs
and sand the whole length
of the aluminum tube, (cover
steel pins with tape in order to
protect them against construc-
tion hazards). Put a small
amount of green goop around
the ends that fit against WR2
and WR1. Insert!

1. Recheck slignment, avoid
distortions. Attach WR2 and
WR1 to spar with green goop.
Cover all joints with strips of
bidirectional at 45° . See
drawing #

N
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m. Epoxy four small patches of
bidirectional over the ends of
the aluminum tube on both sides
of WR1; on both aluminum tubes
(16 patches total).

n. Using rectangular sections of
bidirectional approximately 4% x
4%" in size, build up a pad of
'solid Poxipoll-Glass Cloth
around the aluminum tube at
WR2 of about %' to 3/8"
thickness (see drawing #

Let set for 48 hours.

Remove spar pins, remove outside wing
panel and set aside.

Detach center spar and its two ribs from
M.F.J.

Now put left outside wing panel on the
111" Jong section of the M.F.J. as in item
(d). Note: Leading edge will now point
in the opposite direction. Turn center
spar around and plug into stub spar of
left wing.

Repeat procedures (a) to (n)

Another 48 hours setting period, and you
can remove your work from the table.

Now we have to cover the two winglets,

This requires 4 preglassed skins to be
prepared in one operation, using %"
Urethane foam.

Glass a 58" x 36" section of %" foam with
2 layers of bidirectional at 45 on one
side only. When set, cut in four slabs
14.500" x 36". Sand glassed side lightly
for future assembly.

Set M.F.J. at 4* , plug center section
on right panel, and using foam scraps,
block in position. (Both center section
and right panel will be upside-down.)
Take one of the four slabs 14.500" x 36".
Trim and sand to fit between WR1 and
WR2 to form the upper stub wing skin.

.'It should make contact with the bottom of

the spar, and both ribs. See 25 A¢B.

When set, using strips of bidirectional at
45%, reinforce the corners between the

58
Two Layers -~
/
B . v
jred ]
Bi ¥ STRIPS in Corners -
<,
=
Stub Wing Up.;de-Down <
‘:"
WR2 WR1

slab and both ribs. (you will be walking
on this skin!) Once set, disassemble and
repeat with the left side.

When set, remove left wing panel, reset
M.F.J. at +4

Using bidirectional strips reinforce which-
ever area you could not reach before.
Now is the time to do the bottom. Use
the same method as the top.

From 14%" long scraps of foam, make ag
solid leading edge and trailing edges.
Attach with A+B lquid Urethane foam.
When thoroughly set, sand the foam to
the airfoil contour and vacuum surfaces.
Using syrup, glass the foam surfaces (top
and bottom) with a layer of bidirectional,
and right away a second layer using
Poxipoll. Keep edges over the ribs neat,
but do not go over WR2 web at this time.
After 48 hours, you are ready for cutting
the access holes for the aileron control
push rod, the landing gear assembly
windows, and the wheel wells. (The
wheel wells are also used to remove the
wing spar pins.)

Attaching the stub or central section of
the wing to the fuselage.

Set fuselage upside down on one
saw-horse. Set saw-horse across the
canopy opening, on both F-11's. Use the
top of the fin spar as the other support.
Change shims wunder the fin spar until
firewall is vertical. Measure 19%" from
the firewall back and trace a line across
the "belly" of fuselage. That is the
position of the leading edge. From this
leading edge line, measure 11 1/8" back,
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Remove from Tunr\e(—\

Remove From Sides

of the TU

L

A ;

X

and draw another line parallel to the -

firewail, to be the front of the wing
spar. Another line at 18 1/8" from the
leading edge, this is the back of the
spar, and one at 42" from the leading
edge. This is the trailing edge.

Recheck everything!
once)

(measure twice, cut

Using a sabre saw with a long blade (3"+)
remove the section of the fuselage bottom
between the 11 1/8" and the 18 1/8" lines
to make room for the spar. To be able to
insert the stub wing into the proper
placement, you will have to remove a
retangular section out from both sides of
the tunnel. Considering that the bottom
of the spar will end up even with the
floor of the cockpit, and that the finished
spar measures approximately 5 7/8" in
height, and is 7" wide, using the same
sabre saw, cut away and remove that
amount from the tunnel.

Next, you will cut the sections of the
WALLS of the tub that interfere with the
insertion of the stub wing. Cut a little at

a time! DO NOT remove the floor or tub
bottom except where the spar goes
across! The wing sits at angle of

attack, with relation to the upper edge of
the TUB (Note: Do not confuse F-11,
the frame of the cockpit with the upper
edge of the Tub!) From this reference
line to the center of the leading edge
should be and from the same line to the
trailing edge should be if your airplane
measures different, make sure .that the
difference between both measurements is

with the leading measurement being
the smallest.

Once you have dug the openings in the
bottom, tunnel and sides of the fuselage,
and you have the upper skin of the stub
wing mating smoothly with the outer walls
of the fuselage, and you checked that the
inner floor of the fuselage is in line with
the bottom of the spar (no crooked
wings, please) it is time to attach the
wing to the fuselage!

Put the wing in place and with a marker
draw on the upper surface of the wing
the line in which the fuselage makes
contact with it. Crawl under the fuselage
and mark on the spar the tunnel position.
Same with the inner wall - wing upper
surf surface line of contact.

Sand the areas to be epoxied, vacuum,’

and proceed to brush with Poxipoll. Now
mix some green goop, and using the cake
decorators technique, deposit a stream of
green goop on the exact points of
contact.

Lower the wing in position and with the
tip of your gloved finger, push the green
goop into the cracks and crannies. No
air bubbles accepted!! Come back every
few minutes and check for runs. Restuff
the goop back into the empty - spaces.
Once it starts to gel, using 2" wide
strips of bidirectional at 45 and fresh
Poxipoll, reinforce all joining surfaces
with two layers of cloth.

8. Spar to tunnel, in every
possible way (inside and out)

b. Spar to floor, inside.

c¢. Upper wing surface to inside
and outside of tub's walls.

.spar-leading edge,

After 48 hours, fill the opening in the
belly with foam, sand and shape. Using
foam scraps, streamline the bottom of the
wing to the bottom of the fuselage junct-
ion. Sand all glass surfaces on the
bottom of "Tub"! stub wing and WR2's
webs, and the first 2" inside the tunnel.
With Poxipoll and bidirectional at 45
glass wing-fuselage junction, including
WR2's webs, going into the tunnel by at
least 2". No air bubbles!! (Remember to
radius sharp corners with 36 grit to 1/8"
radius. )

24 hours later, flop fuselage right side
up. With green goop, attach the kit
parts "wing Fillets" in position.

24 hours later, feather the kit parts edge
to the wing and fuselage surfaces. Sand
kit parts and surrounding areas dull.
Round sharp edges to a 1/8" radius.
Vacuum! Glass with 2 layers at 45
including the WR2's webs.

FLAPS AND AILERONS

The flaps and the ailerons are identical,
with the exception of the aileron control
horn. They are built using a 1.750" x
.016" wall aluminum tube as a
U-210 foam for the
rest. Two layers of bidirectional at 45°
cover both sides in one operation.

a. Cut four slabs of U-210 54.25"
by 7.00" .

b. Tape some 80 grit sandpaper to
one of the 1.750" diameter
aluminum tubes and sand a
groove on one of the 54.25"
sides of each slab. (268)

¢. Remove the sandpaper and with
Poxipoll glue a tube to each
slab.

d. Using ailerons and flap kit
ribs, attach them to the ends of

the slabs as shown in drawing #
26C.

e. When Poxipoll is set, use T1 to
sand U-210 to proper aileron
airfoil, being very careful when
‘sanding the second side, it is
very thin and breaks easily.
Use ribs as a guide.

Pin uncovered control surface
on illustrated jig, and cover
with two layers of bidirectional
cloth at 45°. NOTE: These
layers must overhang the foam
and ribs trailing edge by at
least .750". S i

. (Study drawings.)
Clamp this overhang with two
bars or strips of aluminum or
wood (they must be perfectly
straight) to insure a knife
perfect trailing edge. (26 D)

26

26C

26D

CRW (m, +ube 1.750%an x .0lb%.

.

Al bacs ~

v-210

Tad
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\
15" shalf brackets foc supporf$7

THE GLASSING OF THE AIRFRAME IS

DONE!

26




3,687

[~ 1250° —=

Aars

440

3250%

L—SOO' ,
bt I

3z
| | | l 1 ) s
o | o, | 0O 1 |
! o t 1o
| I |
AT %
' N/ 2
| L RN
borrd
2o L b
§ 5 . €35
3625, — - .L —
) 190*
T el - ,
- FE1E - 28
w—ez/ @ a J
!- 150° -l l‘ _750"«’ 17
N\
/Q_/ _____ oﬁ —
P a r—— 5007
@, ————— RN/
e . 500" 3
8,000 | 500" 2507 \ e
: Cond. / HE. Tet.
Part g ‘llqml.. Daescription Materinl initial| Final Notes
A 1 Flapas Hendle 2024 K]
S . S R - _
a I Ratchet l!n‘l b N
[-] ’LI .
E ‘tlll[E o 2 Spacers
e 1 R ITS 178 Rod (Flatten ends)
POLLIWAGEN DRAWING NO. REVDATE J— | !
8782 Hewett Place ?-O *—FAG_ ,ru_un H Handle QOalrin
GARDEN GROVE = T noo ! Bushing Steel '
CALIFORNIA DIMENSIONS ARE IN INCHES i ! 4
92644 DECIMALS ' FRACTIONS anaLes ! ) A
X z.1 2 *W" | .
ax =03 _ 1 H
SCALE SHEET NO. I ‘
OF .




4%°CHAMT‘/P(45|055)

490 ()—

125

v o

i chiTiasd X

B g

o0

r - 7
R e | PeseRIPTION. | STRGE WAy =T e
10| 1 | PiaTe, uppeR | g« 4x242024| T3 T3
1111 | BEWCRANK  [axlolx492024(T3| T3
231 2 | AaTE fpx2.0¢30 vl om
24|72 |waTe hvoxza L]
2512 | BEARING — or A

B

125
o doe ]
* .?% 3 P
}-——’Z.]oo_——a-{

i | @CL

BELLCRANK., LOWER- DR

.7’5 \_\H Wl

UPPER. PIVOT PLATE

— Hi/\d;\;sag HoLe

1. FINISH:AL ALY PARTS
HARD ANODIZE ~CoMML SPEC,

NOTES: .

POLLIWAGEN
8782 Hewett Piace
GARDEN GROVE

TILE

DRAAWING NO.

REY-DATI

CALIFORNIA DrsERIONS ANE W WCTIER
o
§2644 DECIMALS U ERACTIONS ANGLE
E =1 x', =
xx =03
LE SHEET NO.




32.00 3200
=10 WODDSZPEW | 1/2 INCH Laug ‘ 30.00 4
2 IMCUES, OU CEMTER KlaVatel "

/\_ ’ ‘ 15.94 15.94 y
r—‘ 12.6% 12.469% ——l l 4° TvYP

[

|

. q]r g |
*TT/‘F ks r‘ —— "7 ‘ ! s e i)
L9 @
' i i L\

S I

T

500 —t— S.00 —-l L SAEDIA. 14 PL J

@ @ 5.50 I 86.00

|
t
i

®
LI.SQ-JJS [:.38

!
I

—YNN
124.88 ;
l
* IO WOODSCREW VW2 INCH LANG 0108 -
Z \NCHES AM CEMTER 76.12
. 53.80 4
22.62 - !
* | 18.00 -
‘ = 20 |
! f | | | |
4,12 * Ll W ”
} ) ’ * \ [/ T W T / ‘( t 7 _T _%
20.00 \
5016 DIA TP
T
 SPAR. PISLDY
POLLIWAGEN DRAWING NO. REV-DATE
i { ' 8782 Hewett Place

RN | E5>~({ GARDENGROVE f—o ] |

, , CALIFORNIA OAENSIONS AMe 1 TuCHES.

} [ 92644 TOLERANCES ON -

] DECIMALS FRACTIONS ANGLES

fe— .28 Rl Y% *Va®
3.00 *.l S e x.0:1l0
] SHEET NO.




— £ W. FOAM COEE

L8625

L£.W. CORE | 4 REQD

—@

IA <.—ﬁ:_:'.—_:__—:.—___.__ —_ +__E":'.;—._‘_' - //
I~T ]T [
" 325 . ' —e + ®
| vt @ ' , | 2.69
®—3 ' \
i | . i ]
£6.80

Az

b

REF-

T

/T .
i /// - v;-o—_un ﬁ"
. 5.25 —H - ——
! : + ) 550 -
T TTe— — . “‘L‘A. l
A~ _ ——A
Qg

NOTE:

}\ OIMENSIOU MUST BE EQUAL
AT BATH

WING PIN LOCATIOMS

POLLIWAGEN

oTTiE

[ CENTER SFAR, |

DRAWING NO.

REV-DATE

8782 Hewett Place
GARDEN GROVE

UNLESS OTHERWISE SPECIFIED

CALIFORNIA DIMENSIONS ARE iN INCHES
TOLERANCES ON ~
82644 DECIMALS FRAC%IONS ANGLES
X .1 'y %"
xx  x.03
- xxx_z 010
L APPROVED BY - DATE I SCALE SHEET NO.
ke 83 Ar OF




7 FLAT BAR Vav2Xax

& FLAT BAR \VAx 1 1zx ana

s BAR I*1a 270

4 BAR X/ax3/ax 2.75

3 CAP SHIET .ba3x 150« 11,50
z FLAT KAR 3/16x 234« SO0

' GEAR LEG SO0 x 1.00x .81
hgia | qm TELLRIPTION SPEAFICATIOU ;
MOTES ¢

- MATERIAL 4\I0Z 1) STEEL
Z. WELD PER SPEC. MO,

1,749

X HEAT TREAT PER SPEC. MO
4. CAD PLATE . PER SPEC. MO,

370

2.3
375 — | —]
I

.26 DIA

50

3.

EH _SHOWM

_LH OPPOSITE

[
12.00
Y
1
.75 —a-]
] .
I”LE
POLLIWAGEN DRAWING NO. REV-DATE
8782 Hewett Place
L.@-~DOL
GARDEN GROVE UNLESS OTHERWISE SPECIFIED ]
CALIFORNIA DIMENSIONS ARE IN INCHES
92644 DECIMALS '~ FRAGTIONS ANGLES
X x.1 Y, %"
xx  +.03
Xxx .01
PPR VED BY - DATE CALE

SHEET NO.
_ 2 __oF 5



o Z o

Yu\Y NU_LT3S
=y i

ZZ

o%n

ZZ

f

]
28

§L2

|
|
|
[
|
nm.‘;l
|
|
|
|
!
|
|

¥¥926

VINYOI1VD
3AOHD N3QHYD
OBld }jomaH 2.8
N3IDVMITI0d

ALYQ - A 93AOHHd

viqoos * oG

3WNL NOSI MPET ORI SL”

3
EEt
o
P

[

G 40 g

SIVYNWIO30

0l
0¥

£0w-91],
"ON DNIMVHT

YEIWOL
31“
1

(TR ]

SNOILDVHS

‘ON L33HS
= NG §30n

SIHONI NI AUY SNOISNINIO
03141035 ISIMEINLO SSITINA

AT
SIVONY
31va-A3d




foniams 7| BUCK | ¥GWAr W
ON 133HS . L 31%0 - AB gIAOUddY 2526 NY T S3MNTY QVIANL:

A2 SADN SWeT gnn vi- g5 T 2 ANNT2-2/
M 331
VIO0USZ 4 T
; = : 5% 1

£0°F  xx
AT "LF FFEox
SIIONY  SNOILOVHY SIVINID3Q

o SIdNviI 08 ¥y926

Q3034 St Saman aAng“ﬁg:‘ v
F——— ] a

$02~01]5, HemaH za/g

' S N

v f—)g'/ LFS‘R—-‘

31vQa-A3H ‘ON DNIMYHQ F 3 lﬂ
NIDVMITIOd 43 AN 39S L
[ _WVEQ ONIiUNVT . SIHL QIIM—" b G271 — .
AT - | 21 N— v oo
\
L IS SIHD
INNAT MR IZ VI 52° N0 Us ZE
i
AT IWS SHL T13IM
52°0)
Tt 2 400 0Z- 21 va v/3 AST VIQUDS”
H3013 QYINHL
< SF26 NY QU 2
SINN QWVE SN D I1 575" Q&3 | 31ISTeaY HA Z-
1 HT -
. 5. QU3 NMTRS !
IAVAT ¥ 23N T
— o _ H7NIS NMYHN3SON 2194
A3Q4 2AVIT Nivw
. 4 4
. 15° Tl —
t 90°E N ——
N HEN
A'INR
30IS SIHE - -
T G5 g5 ‘ — —
165
o 733HM 17194
t7 NVH IS0 a0 | .
HA0A VIS ISON B
s s — S2° 1 U =
52-7‘1 oss
ST
t ] T ’ sez F
90°1 |
N 1 1 _H _ |
—_—1- - i S [ -4 ,————
p . N w4
B 254 — < W
T W e — : ‘
WONINTIV 90~ 1905 £T,L0W ’




TUMNEL »

Z6.38

%
4
3

SISO DAY .ALS W 41381 TUMMEL SIDE PLATE 2 READ
N X 6.00 tAs 2.0

SO -TE

ATLAS CF SOIR -0563
r-—_aio—' b y

L2353 LS

@*_*w‘%;l
TS0 <065 W A130

NI A 4
ATLAS CRSOIN-ason . TONRAR Y

BEARING
|
£30 560 DA L
f————395 ——= f

190 DA PL

NDSE GEAR PLLLEY | REQD

) A
MOSE GEAR CRANK | REA'D 8061-T& MAIN GE‘t‘ETPUuEY | BEAD
TS0 oA T ~\.m)—1 o 20! 15
.500
aip [ 4%~ i e
M 50 190 DIA 1EEAD
il ~ \ /—.mamt\csmwm-—-qr
Sd .38 DIA 2 BEGD ITLE
: 7 3 AR
. ke resm g mar
1 100 DRAWING NO. REV-DATE
e + 1 -As0R LB8-D05 Jne 81
;" 210 =] LLNE S BERD
- e 0ZA-TR Jes Tk DECIMALS ' FRACTIONS ANGLES
MAINE FPLAT & ﬁggﬁm 1 x %1 + ', N
T arav2 aisT = 30 xx  £.03
24- A28 TR LJ
/02A-T3 125 TaKK MNOSE £EAR BALT VREAD o L 2910

SHEET NO.
—_ OF




ATTACHING THE LANDING GEAR:
Main Landing Gear

Install landing gear brackets temporarily,
drill a %" hole in both sides of the tunnel
in the position indicated. Pass a string
from the axle of one crank to the other,
through the holes in the tunnel. The
taut string in the reference to mark the
holes accurately, for the left and right
plates. Remove left landing gear bracket,
insert the aluminum tube shaft in the
right side crank. Pass the cables
through the big hole in the tunnel, insert
the pulley assembly, put the right plate
over the shaft, engage with the aluminum
tube. Put the screws in the right plate
loosely, insert the left plate (also loosely)
and the left aluminum tube. Install the
left bracket again. With both legs extend-
ed and the cranks in the locked position,
push the aluminum tubes outward against
the cranks as far as they will go. Drill a
passing hole as shown in the drawings,
debur and install the 5/32" bolts and
nuts. Tighten the screws holding the
plates. Check for binding!

Nose Landing Gear

Locate the bearing position resting it on
the fire-wall against the tunnel. Mark
the center of the bearing on the tunnel
wall. With a compass centered on the
mark, draw an arc of 4.275 in. radius.
Draw a perpendicular line to the fire-wall
3.392 in. above the bearing center,
crossing the arc. This is the center of
the leg bolt hole. Enlarge the bearing
hole to let the flanged end of the bearing
go through freely (the tunnel wall does
not have to touch the bearing) The
bearing should protrude inside the
tunnel, enough to pass through the main
plate (.125 in.) and between .025 and
.050 more. Check that the bore of the
bearing is perpendicular to the tunnel's
wall. Mark the holes and secure the
bearing to the firewall with the four
bolts. Temporarily insert the crank and
check if it turns in a plane parallel to the
tunnel's wall.

]

The main plate is attached next. Insert
the larger hole over the bearing, and
using a strong light from inside, move

the plate until the .375 in. hole matches

the mark, as explained above. Mark the
holes for the 3/16" bolts, drill and install
with a plate from the outside. Insert the
crank. Place the leg with the spacer
tube inserted into the pivot tube, engag-
ed to the crank pin in position to pass
the bolt. Checking that the leg is
straight, mark the position of the hole,
on the wall of the other side. Using the
plate as a template, drill the holes for the
3/18" bolt and the 3/8" bolt. Make the
holes oversize, (like %" and X%").
Assemble the plate and nut plate loosely,
reassembly the whole thing using a brass
washer between the crank and the leg
slide. The plate-nut plate being loose,
will allow for minor corrections until the
leg is straight, when extended and fits
the well correctly when retracted, moving
smoothly along it's travel. Use washers
as needed between the pulley and bear-
ing, and on both sides of the pivot tube
to obtain enough clearance for smooth
movement avoiding excessive sloppiness.
The brass washer between the crank and
the slide should be thin. Do not use any
extra washers at this point! When
satisfied, take the leg and the crank out,
install the cables in the pulley and
reassembly. The spacer tube is clamped
firmly between the main plate and nut
plate.

JOIN EXPERIMENTAL AIRCRAFT ASSOCIATION TODAY
. ANNUAL MEMBERSHIP IS $25.00
Send your check or money order to:

* EAA Headquarters
P.O. Box 229

Hales Corners, Wi 53130

POLLIWAGEN

SECRETS TO A PERFECT PAINT SCHEME

From Article by J. P. Alvarez, "Sport
Aviation" May 1976.

When building the test model for the
all-new Polliwagen, we eventually arrived
at the point in which we had to decide
the way we were going to paint it. We
were lucky to have among our friends,
one of the top industrial designers in the

nation.
model,

We showed him our quarter size
which at the time was painted

white, and this is what he told us:

1.

Obtain two or three pictures of
the airplane, or use three view
page of the plans.

Xerox copy that page, 10 or
more times.

Using colored markers and
colored chalk, express your
own ideas, always remembering
the basic rules.

Tack colored drawings at eye
level on a wall that is illuminat-

ed by sunlight. Study them
carefully. You will soon realize
your preferences. (Some may
now even look ridiculous - weed
them out.) Keep in mind that
you may combine two sketches
to produce a better one.

5. Decide on your five favorites.
(We suggest that you invite
comments from people whose
taste you trust, without mention-
ing the one you prefer.)

6. Reach a final decision, and
-+ stick to it!.

BASIC RULES

If you want your fuselage to look longer,
your design should follow the fuselage
axis. On the other hand, if you want to
make it look shorter, you should divide
the area in two or three sections.

Simplicity is your best approach.
Do not use more than three colors.

Think safety! Whites, yellows, oranges
and bright reds are the most wvisible.

Always follow the instructions on the
color wheel.

Automotive striping tape is very useful,
but can create a lot of drag. Use only
when following the direction of the air-
flow. A laminar flow airfoil, with tape
spanwise, will cease to be laminar.

In particular cases, as in our Polliwagen,
or in the Starduster line, you have a
ready theme to work with.

Design on wing and stabilizer must be
complementary.

LIST OF MATERIALS

Set of felt pen markers, 24 colors if
possible.

Tracing paper.
Colored chalk.
Color wheel.




- INSTROMENT |
< | PANEL ReF _\4-—-'— i

™~ R ,(P\TC\—\ TRIM @-/
~ QNITCH

.Q70 S5.S.
STRAP-OVER,
‘032 RUBBERL

+#10 ANCHOR NUTS RWETED
TO pLywoon (2)

| , 4 x3%5x73 Puvvlood =
»"./I;.SECE‘%-‘;GLS&?M;EE\E INTO /IW/ — — CLAMP SPRING HooK

- ScREWS

SO # TSST
D ON o
NyLond CorD e

< EXTENSION SPRING :

LOEIWMRE X .5 QD x POLLIWAGEM DRAWING NO. MEVOATE
- GEAR MoToR, 4.5 Soud HEIGHT %ﬁmw:? =
(4-5 #/incH RaTE) CALIFORNIA Omeerarcnes 1% i 2GR




POLLIWAGEN
2% Hewett Plasa | ) W

CALIFORNSA

— e e o [ R —,

. . t
RUZDER RIBSY SANDING TEMPLAIT'Es

L I

[ B : .
o : . i . S Fan ;_-4.!\9 ;

©

-4 - | U U S .
e 1000 — +1 ! Tee
- <

)
i
| .

3000"

a75" ——-

__.l' L—-— 178" ——-1 -.

) ’ e
o
b 4 o ]
- b w
~ ‘(‘
S .
- RS
-—f | . ) ; B
g L A4
| [ fiea2e=y [/ <7y 1. i 2! ,
—r - RN —[—l
N 3 I
_ -8 (2d'Rer) N PO — T EO
kI il
! C. g 4
—@— : \——gnorﬁgrow or AN I
| .\ﬁ" NS :‘.J]f‘ézpt,' SER Q"U
: T T = : -




oppoas\TE

SPAR. (2

INSIDE SKIN4 Foam
ASSY- LEFT

A

BON D \ N
523 Touwsas AOTY OPTmAJAg) \\
() N

W
.«-\\\

58

SPAR WioTH '
LY
8

1439 (RU-6O——

27.01 (RU-T)

43.52

Tap
OF SPAR-

—" GREEN Goop®

RINET(2)—

CNTEORE RU-1T
ORLNOT

e
£ Ny

"

F _:__%_/— SKiIN REMOVED

w

TRIM RU-18 A.R:

44.05 (RU-B) -
TOTAL SPAR LENGT

ok

SECTION S THRY
LOWER FAIRING
ROTATED 90°

INTERSECTION
OF PIVOTE
4 ouToPe CoNmuR

,\

RUY HoLt o QUT END
AS REQD FaR.
PINOT CLEARNC

POLLIWAGEN
8782 Hewett Place
GARDEN GROVE

DRAWING NO.

REV-DATE

RU-002

UNLESS OTHERWISE SPECIFIED

l CALIFORNIA DIMENSIONS ARE (N INCHES
TOLEAANCES ON -
92644 DECIMALS  FRACTIONS ANGLES
X x.1 2y %"
xx .03
Xxxx 3z 010
BY - DATE SCALE SHEET NO,

i A

OF




< ST TN N ~.
BN N ? 7 7, /T RUCDER SFaR Ref

LowieR FUSELAGE
REFq

- \ CONTOLR.

\ ~ /.*-,,\ ~ SECTION CUT AT LoWER PvoT / \/?"

. \\ @4\4“\_ 5 -7 LAY YR
= - R

i / \\‘:’ A 2y //,
| | ///%:m i / /
./ g -7 \/V ‘ nis 2y .'/
- ~. th;‘O-EEEAPLC: -
LS e f
e e — N
P Kfe.

.. - " ; " / 7. /' 3

- - / A SRLFR sy ;,’

/\ \ = ” END C[FT\JNNE%\
N . L N T~ / }\W\ L .

LN

- © NeTe: AbpTo
CaBLa ASSY

(39 ruooEn PevaL AssY

! MASTER CyLINDER (2)
. 7\ "GRRDES T N A-LIO
/ \
ENGINE MounT / T~ _/

P ———
ODDER OWSTEM INSTE-

/

/i

i
_//

- A SUAA TR, POLLIWAGEN DRAWING NO. REV-DATE
y ) AnsT Bar L 8782 Hewett Place —~— O
\,, ' Y gr«m«w | s A anOVE eSS DTS S
B Mav R ARD "
4 Onszesone R 92644 SECIMALS  "TFRACTIONS  anaLes!
N (24 Pics) F x'ha =%
~ ;

xx =.03

~ y




433 WS SITMIUS SH10°
SOLR38SY £0°

TOOMATA HIAE WWS E
h
T <
i ret 3
< Flin E
= % o $
m ! \
3 /
g 5 L \m
_ ' 3. - ot
- " 7
T 7
1 “
(N
U |
1 I_ f Y ‘ﬁ\'//
| N VT“_,TI
“ 3 “ |
(I L
= | L E W
L [ z Il a . L
_ | __ : m M |
“ ) e
| _||__ __ M.
~ m_ ! ‘_ < | |
- |
“ R o I
1 | 1 ﬂulll”_H _a | _M ~ W =
7 Il : B L L
“ i ,ll _ | " | i w, 1L
~ e N N 72N
g + 4 Lﬂwi (. ﬂ u:ll
- e W RN S i I | 3%
LR I | i
_ ! ] _ _
"
,. “_ __ b “ " [
o) | Ll | «
9 0 | — | =
“ LV __. _ | M
[t | | 3
S i B
| N (I
Q i ITw-. _fl || W
M i v - =
N TR |
h _ Itlu{l\._
I S B
I
< I __ I
s S I L |
i ___ __ 2 .4¢wn_
AL jii
w__ __" ; t:
‘ blute )
m_llmP T -
= [IRE =L i
3 ) H _
i “ | ~ =
|
Al i
||
R
| * I
- i -7
! _ f ' € 3 ol
| | ! i ! v |
1 . by
I m T T T T T T T e e E T Gl
4 .9 T (' S
DTS P —— L
i m _ | i , ! “
: I
l : . [ 1 |
I 11 Al
B ﬁ;_.__iﬂwi o _
N g 1

REV-DATE

June 33

TITLE
URL RUDDER P ED.
DRAWING NO.

RU-0O




1 —— LASD NG
I: -~ WL

KED
2 PossTion i e

i ) "‘\ o ?i:_‘z;f:]z%sq GranfDS

|

Su'rm».i A-A.

A

~—.

- T2 L
y—FRewJALL ?:N [N m R
: . Aasp

i walDle (@)

pr
Wi & STICK PweT —J‘ T AC ‘
A : SecrioN C-C T
J okl A
SecTion B- FLooR.
i SECTIoN D-D
C s ' ~——
L B ———— e S N— L
o ' J ! ! | ! |
]l I R 1Y
I |
: { ool STck (Ras View)

(2 Nbeean)

p..h“d,gs
r ./"/‘Q\Tnluhﬂh .
I\ .

|

&D;ﬁipwu-r ﬂ 8 H | m COavy
42

POLLIWAGEN

GARDEN GROVE

TTounel ASsY
Newl Lkg Toas- LeFTane
Scacs '{4 N
USE Fult SIZ6 "ThpE Fol DRLING

8782 Hewstt Place I




REV-DAYE

DRAWING NO.

8782 Hawett Place
GARDEN GROVE
CALIFORNIA

POLLIWAGEN




w——— To lait alleron é

o[5]

AN

[e]e

VARIABLE GEOMETRY WING

@ (To lock Atlerons in sny possition, from ~10° te +10°)

Ailerons DOWN

‘é Ailerons UP
LM

Twist Control Stick

On our utilization of the Wortman FX 67-K-150

Adjustable twist: The Polliwagen ailerons neutral position can be adjusted
from minus 10° (up) to plus 10° (down). )
The planes flaps can be deployed from minus 10" (up) to plus 80° (down) .
The angle of incidence of the wing changes when the center line of the
airfoil {s changed up or down. ,
Minus 6° allerons will decrease the incidence of that outer section of the
wing by one degree.
Plus 12° ailerons will increase the incidence of that section of the wing
by two degrees, "creating" a 3" wing twist.
The center section of the wing will stall first, with the stall progressing
towards the tips. Recovery can be attained without losing aileron control.
When flaps and allerons are set at the minus 10° setting, both lift and drag
are reduced by approximately 7%; thus: cruise setting.
Plus 10° setting of the flaps and ailerons will produce a marked increase In
1ift and a similar {n drag. So, perfect slow flying setting!
_ Dropping 30° flaps will increase lift a little more, but will Increase drag by
a large amount.
Between 30* and 80° flaps positions are used like spollers for path control.
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INSTALLING THE WING TIP TANKS

a) Using #4840 grit sandpaper(DONOT use
silicone sandpaper) sand entire outside
surface of all four halves,until dull {don't
harm flbrglass fibres) Sand both surfaces
of all 4 baffles and Z bulkheads. Sand a 4"
wide arez in the inside of the tanks center-
ed where the baffles and the bulkhead are
to be attached and 2" wide area incide the
tanks,sround the outside perimeter,

b) Cut holes in the baffles(2 baffles per
tank) .Remember to construct tanks so as to
produce one right and one left.

\

& wing
\

Fl-oou

‘¢) Using "green goop"(1/2 epoxy and 1/2

milled glass) glue baffles and bulkheads
to one right and one l&ft tank skins.

" Tape the other half in placé to insure the

"green goop" will set with the tank holding
the proper shape. Use plenti of masking ta
pe, but make sure that the second tank
nalf does not get glued to the first half,
nor to the bulkhead-baffles,

d) After a minimun of 24 hrs.setting time,
remove masking tape and with 2" wide
strips of bidirectional glass cut at 45°,re~
Inforce all tank to baffles-bulkheads joins
with two layers.See Dwg. FL-002.

. e) Install 1/ 4"aluminum tube vents.Rein-

forcing with 2" wide strip of Bid.cloth to
center baffle. Tube should extend through
tank about 1" at bottom and should run a-
long highest point of top of tank,to insure
filling tank to highest level. Use jig as in
Dwg. FL-093 to determire highest point,
Use “"green goop" to seal around tube where
it passes through bottom of tank.

f) After a minimun of 24 Hrs. setting, it is
time to cicse the tanks. Apply & generous
amount of "green gcop" to the lip of the
baffles and bulkhead and the front and

rear tank tips.Drop the cther half tank in
possition and maskingtape in place.

g) When set, sand the entire outside sur-
faces,and sesl the seams with 2" wide
strips of bidirectionel cloth. At this point .
an Inspection cover should be made of 1/16
aluminum on which the chosen fuel pumps
are mounted, This cover is fitted {nto the
recess on bottom of tank .Through the open-
Ing for this cover you should radius the
joint of the sealed Bhd. to insure fue!l tight
ness of the compartment.

h) When installing the wing tip tanks to the
Poiliwagen(or to any other aircraft) we must
insure theat the 30° dihedral and the 0°angle
of incidence are carefully kept. Use a simple
jig (es in Dwg, FL-003).

i) Tack~glue the tank to the wing tip with"
creen goop" .When set, fil) the gap between
wing tip and tank with urethane foam blocks .
Shape ‘o smeotkcontour

Shape to smooth contour and wrap with two
layers of bidirectional cloth st 45 overlap-
ping wing tip by 4", (If installed to a metal
wing, ssnd the 4" wide area with $180 grit
sand paper, vacumm and wash with gcetone
DO NCT allow finger prints on the gluing
area.
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1. With the canopy in position,
a 62" length of .75 x .035 2024
T3 aluminum tubing, should be
bent to frame the windshield.
The end of the frame should
pass 2" through holes drilled
in F-11 and fuselage sides.
These ends should- be green-
gooped in place, after satisfied
with shape. The tubing should,
be solidly packed with sand
before bending. NO "kinks"
please! !t

2. From the top center of the
firewall, measure back on the
front deck, 21". This is where
the windshield contacts the
front deck. :

3. A windshield template
should be made of thin alu-
minum or tin. Using the
template as a guide, mark and
then potch the front deck, to
accept the edge of the wind-~
shield. Be careful not to cut
too deeply through the front
deck when notching.

4. Trim the front deck 1.50
inches all around from the
notch, and paint the area
covered by the windshield flat
black or any color of your
choice, as it would be difficult
to paint after glueing wind-
shield. *

5. Using the windshield tem-
Plate, trim the windshield. One
method of trimming is accom-
plished with a sabre saw, set
to a very slow speed, using a
blade specified for plexiglas.
BE extremely careful trimm-

ingTiit

WINDSHIELD INSTALLATION

6. Al areas of the windshield
and fuselage to which adhe-
sives are to be applied, should

'be sanded. Use masking tape

to protect the windshield from
scratches!!

7. After satisfied with your
work, using clear G. E. Sil-
icone (comes in tube from any
hardware or auto paint store)
and the green-goop, glue the
windshield. The canopy should
be in position at this time,
so_that _the contour is proper.

8. After the green-goop is
hardened, apply two layers of
glass overlapping the wind-
shield by, 75", and the fuse-
lage by about 1.5".

9. Final contouring is accom-
plished with Polli-Lite.

Beginning to look like an air-
plane yet?

{JINOSHIELD

~— TAPE

EFeonT Deck

“GREEN Goop”

CledaR GE _SuiicoNE-

750 X.035"x &£2"
Al umisim TYBING




RADIOS
INSTRUMENTS
CONTROLS
LIGHTS

>)
E1C
FUEL

BATTERY SOLENOID A I E Y ‘

GENERATOR

SWITCH 5 10 10 10 15 20

A\n
<=
<
<3
[

STARTER
SOLENOID

D
IGNITION
START SWITCH S

;
v

FLOAT / SWITCH
OFF OFF

BATTERY SWITCH —p ¢ 9 D +—

ON AUTO AUTO ON
b ,
/ © W

PUMP RUN P
LEFT PUMP LIGHTS RIGHT PUMP

iy
|
|

POLLIWAGEN
8782 Hewett Place
GARDEN GROVE
CALIFORNIA
92644

RANCES OM - y
DECIMALS mﬁMCTIONS ANGLES
x =1 % =%n"




