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It is recommended to use the pinked edge tape as “protective tape” around leading edge tubes. This will protect the
covering in this area from being damaged by little stones that are catapulted with high speed into the area of the
leading edge by the propeller. Without a “protective tape” the covering around leading edge tubes can be affected in
thelongterm.

8.COVERING THE TAILPLANE

F

To get used to this unique covering system you can begin by covering the tailplane, rudders and flaps. To get started
roll the fabric out on an even surface, with the outside of the fabric face down. Now position the tailplane on the fabric,
ensuring the best economical use of the fabric (fig. 6). If the structure is riveted, iron patches onto the rivets and
junction plates, thereby preventing the covering fabric from fretting and being damaged in these places.

After the tailplane has been positioned on the inside of the fabric the contours of the complete framework have to be
traced onto the fabric marking all inner and outer contours of the tailplane with a pencil onto the inside of the fabric.
Now do the same for the upper side as well as for the underside. The underside of the tailplane is to be covered first,
and the leading edge tube being enveloped with 630° of the fabric (see. Drawing 1). For optimum bonding, the first
270° of fabric enveloping the inner side of the leading edge tube will be coated with glue on the OUTSIDE of the fabric.
In order to mark the cutting edge of the fabric, an outer reference line is to

be drawn additionally to the line marking the contours. leading edge tube uppg;side traging eijge
tube
The distance between this reference line and the line marking the contours \ adhesive
equates the circumference of the outerleading edge tube + 75%. .
T

. | A envelope
Example: Tube diameter (d) 5 cm: envelope with 630° underside  with 270°
Pi-d-1,75 = 3,14-5-1,75=27,5¢cm i
This means you should add 27.5 cm of fabric, beginning at the contour line. ~ Drawing 1

leading edge tube trailing edge

For adding fabric when covering the trailing edge tube, the distance
between the contour line and the reference line for cutting equates 80% of
the circumference of the tube.

inside of the fabric ~ tube

adhesive —Te"
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Example: Tube diameter (d)2cm:
Pi-d-0,8=3,14-2-0,8= 5cm

This means you should add 5 cm of fabric, beginning at the rear contour  Drawing 2
line.

enveloping direction

The fabric area between the outer reference/cutting line and the line at the rear end of the leading edge tube as well as
those parts that will be covered by bars and bands/longerons must now be coated with @RATEX® Dispersion
Hotmelt Adhesive. After the adhesive has dried the fabric will be cut. Please note that for curves (tips etc.) you will
need additional 20-25 cm for gripping the fabric when pulling it around the curvature.

Where bars or ribs are to be enveloped cuts are made into the fabric (fig. 7 and fig. 9). The cut-offs can later be used as
patches to be ironed onto ribs or bars. Covering begins at the leading edge tube and is continued to the trailing edge.

Now you can begin ironing the fabric onto the inner sides of the leading edge tube. To simplify matters you should
always begin with the straight tubes. The tapering parts will be covered only after the fabric has been ironed on to the
trailing edge. The fabric will practically be wrapped around the leading edge tube of the structure to be covered and
will then be ironed on (fig. 8). For tapering parts the wrapping at the leading edge tube is to be reduced by 270°.
Curvatures like tips will be fixed by ironing (fig. 8/14).



LANITZ-PRENA FACTORY GmbH

During ironing the fabric must be firmly stretched around the structure with one hand, as it becomes more elastic when
heated. If there are any creases you can shrink them off by increasing the heat (fig. 17/19). In order to create a large
“anchoring area“ iron the fabric around the trailing edge within a radius of 270°. Deal with the other outer tubes in the
same way. When covering the upper side, iron the fabric onto the outer structure of the leading edge tube with a 180°
wrap, and the outer structure of the trailing edge with a 150° wrap (Drawing 3).

With the exception of the fins (fig. 10) the bottom side will be covered first, in the same way as the tailplane, the wings
and flaps. To prevent the sticking together of fabric when ironing onto the tube structure, lay release paper on the
inside area of the tube to be covered (fig. 11/12).

Now you prepare the fin for covering. For this purpose position a fin on the fabric and mark a reference line around it,
using dividers (fig. 13). For the first side to be covered the distance between the reference line and the tube equates
the circumference of the tube + 75% for the leading edge tube, while for the trailing edge it equates 80% of the
circumference of the tube. For the other side it equates c. 40% of the circumference of the tube. Take good care that
the overlap at the tubes does not extend into the airflow (Drawing 3).

leading edge tube  fin trailing edge
covering of both fins with adhesive, up to the reference line. For a safe and
firm bond ensure that all parts of the fabric touching the structure are well @ Kleber @
curvatures with an overlap of 10-15 cm, along the outer reference line (fig. A wrap 40 % of the
15). Iron on as before (fig. 14/19). left _ circumference of the ube

Then turn the fin and do the markings for the other side. Then coat the fabric | righty  tube |
coated with adhesive. When the adhesive has dried cut the fabric around

After ironing on the part of the fabric covering the tube directly, those parts Drawing 3

where fabric contacts fabric have to be coated with @RATEX® Dispersion Hotmelt Adhesive. When the adhesive
has dried, iron on the exterior side. The covering is ironed around the tube structure with a 180° radius and at the
trailing edge itis ironed on with a 270° wrap. Where compound curves exist the fabric can be very creased initially but
with the application of heat, stretching and some practice these creases can be eliminated. Please note the
temperature applied must NOT exceed 200°C (fig. 16/18/19).

Covering scheme of partly
sheeted areas

5 cm overlap
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The use of a heat gun and some higher temperatures can assist in removing some creases with shrinking and
stretching. After using a heat gun you must hold the fabric down for a moment so that the adhesive can cool down and
bond the fabric to the surface. After the covering has been neatly ironed on (fig. 17) it is possible that some creases
are still present (fig. 20).

Now use the heat gun, the fabric is to be shrunk with the heat gun set at a temperature of 350°C (fig. 21/22/23/24).
You may wonder about the 350°C, but please note that the temperature of the air hitting the covering is controlled by
the distance from the fabric: The bigger the distance, the lower the temperature hitting the fabric. For controlling the
temperature during shrinking, please measure the temperature of the fabric surface with the help of an infrared
thermometer. 200 °C should NOT be exceeded.

———

To avoid burning your fingers when pressing down the fabric to the structure you best use our felt blade (ref. No. 0915)
(fig. 23/24).

For neatly ironing down the upper side of the fins onto the underside, mark the edge of the area to be coated with
adhesive with auxiliary dots (fig. 25/26). Cut the fabric along the markings and iron on.

Around the double curvature any unevenness on the upper side is neatly eliminated by ironing and shrinking with
increased temperature (fig. 27/28/29).
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fig. 33

Iron straight seams, which do not require shrinking with a temperature of 90-100 °C (wooden structures) and for metal
structures temperatures of 130-170°C can be appropriate because of the heat conductivity of the material. For neat
seams always mark reference lines for the cutting edge with the help of dividers. The inner reference line serves to
limit the adhesive coating to the area where it is needed (fig. 32/33). To prevent the fabric from moving prematurely
you can loosely wrap it around the structure and fix it with tape (fig. 31). After the fabric has been cut (fig. 33) ironiton
(fig. 34). Apply increased temperatures forironing and shrinking around curvatures like the tips.

For lettering you can use our special self-adhesive film €ASYPLOT® (fig. 35) which can be ironed on at 80°C. When
ironing we recommend you cover the film with release paper.

9. COVERING THEWINGS

When covering the wing follow the same procedure described above for the tailplane. First, mark the contours of the
wing on the inside of the fabric. To make things a bit more convenient, mark the complete structure of the upper side
and bottom side of the wing onto the rolled out fabric. Apply the adhesive onto the marked area, at the same time,
apply adhesive onto the inner side of a strip of fabric, then cut itinto patches. Use these patches to cover allrivets, e. g.
on the rib cap strips. The patches will protect the fabric from being damaged by sharp metal edges. Apply adhesive
onto the upper side of all the patches.

After the adhesive has dried, the wings are being covered. Cover the bottom side first, then the upper side. When
covering it is an advantage to start with the leading edge tube, the fabric being wrapped on to the leading edge tube.
Where fabric lies on fabric the @RATEX® Dispersion Hotmelt Adhesive must be applied, allow to dry thoroughly.
After that, pull the fabric taught towards the trailing edge tube and then iron it on (pictures 36/37/38/39/40/41). The
fabric should be wrapped through atleast 270°.
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After having finished this job turn the wing around and cover the upper side of the wing following the same methods as
above. Make sure especially at obstacles that the covering is ironed on very carefully (pictures 39/42). In order to gain
the maximum contact area for the adhesive and the fabric around the root rib and the wing tip, the fabric must be
ironed neatly around or into the root rib (picture 41).

- F

fig. 43

L

Use round reinforcing patches to protect lead throughs. Apply one patch on the inside and one on the outside of the
lead through (picture 43). Wrinkles on the tube can be shrunk away with elevated temperatures (picture 42).

Before you start shrinking the covering with the heat gun make sure that allironed bonds are done properly. When you
then tighten the fabric with the heat gun it is recommendable to cover the seams with a strip of corrugated cardboard.
This will prevent the adhesive from being softened by the high temperature, and the fabric will not “pull away” when
being shrunk, as during the shrinking process the heat is not always distributed constantly, we recommend you repeat
this procedure (1-2 times). Overlaps must be atleast 5 cm wide (leading edge tube, trailing edge tube).

Designs and markings can easily be done with our ERSYPLOT® cutting film (picture 44).

TIPS

Preparation for marking and cutting (fig E).

Wherever there are holes or lead-throughs in the covering one has to create a bearing surface. 0.8 mm plywood is
suitable here (fig F).

Also at the edges, ORATEX"® UL 600 can be applied very easily. Cut the covering with enough overlap so that
when you then stretch it whilst applying heat with the heat gun (330 °C) you will not burn your fingers (fig G).
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Concave curves cannot be achieved without some cuts (fig H). Once the individual strips are pre-heated, they go
easily around the curves (fig I). After having completed, the finish looks professional (fig J).

Itis not easy to position the holes or cuts accurately (fig K). To reach this stage it took two people approx.
3 hours (fig L). Despite the difference in height the edge can be covered easily (fig M).

Where rib stitching is required teamwork is necessary. When feeding the yarn precise arrangements are essential.
Depending on the conditions a certain body height is necessary, the use of auxiliary means is allowed here (fig's
N/O/P).

After having fed in and knotted all yarns, all knots can be ironed-on (fig Q). After that, @RATEX"® Dispersion Hotmelt
Adhesive must be brushed onto all the seams (fig R). Finally, the @RATEX"® Pinked Edge Tape is ironed on at c.
90°C (fig S).

10. COVERING THE FUSELAGE

When covering the fuselage follow the same procedure described above for the wing. Follow the covering scheme
1-4 shown in the sketch. When covering the fuselage one can either start with the fuselage itself or with the
undercarriage, as shown in this example. A rough cut of the fabric is fixed with masking tape. Then, mark all areas
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where the undercarriage contacts the fabric. Mark also the outer cutting line, ensure that the tube q
should be wrapped with a radius of 270°. Brush the @RATEX" Dispersion Hotmelt Adhesive onto .-"(J ,
all contact areas of both the fabric and the undercarriage. When covering it is advantageous to ! i
start with the bottom side of the undercarriage. After the adhesive has dried cut and iron the fabric
as usual as already described, adhesive is applied to all the assembly points, after the glue has
dried apply a glue-brushed patch of fabric and iron it on. This will protect the actual covering from
being damaged by sharp edges.

Before starting the covering job, make sure the @ RATEX"® Dispersion Hotmelt Adhesive is - Z.u overlap
completely dried. The drying procedure can be accelerated with a heat gun set on COLD air.

However, it is essential that only cold air is applied as the hardener, which is already included in the water-based
adhesive, starts to react when exposed to elevated temperatures. This means that, once this process is started, the
adhesive hardens and cannot be used for bonding the fabric anymore.

Lead-throughs (e.g. for brake Bowden cables) are enforced with 0.8 mm plywood. @RATEX"® Dispersion Hotmelt
Adhesive must be applied to the sides of the wood and of the fabric that are to be joined. After having dried, the piece
of wood is ironed onto the fabric. This way a stable lead-through is produced (picture 45).

When covering the upper side of the undercarriage follow the same procedure as described above. Ensure that the
overlapping seam (fabric - fabric) is glue-brushed with @ RATEX"® Dispersion Hotmelt Adhesive before you start
covering.

In order to achieve neat seams, mask areas before applying adhesive with masking tape, remove the adhesive tape
before the adhesive has dried. All joints and holes are to be reinforced with the iron-on @RATEX"® Pinked Edge
Tape. Even areas considered difficult can be treated easily (pictures 47/48).

To ensure minimum joints and seams, the covering of the fuselage should consist of as few fabric parts as possible.
Start with the bottom side of the fuselage (picture 49), ensure that the fabric wraps around the fuselage tubes at the
sides with approx. 270°. For the right hand side of the fuselage, one piece of fabric is used, it is held in place with
adhesive tape (picture 50).
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Mark the contours of the fuselage on the fabric and brush @ RATEX"® Dispersion Hotmelt Adhesive onto the marked
area (position of the fuselage) on the fabric, also apply to the structure of the fuselage. After the adhesive has dried,
iron the fabric on starting at the front and moving backwards, the difficult areas on the fuselage can be covered easily
(picture 51). Before ironing the right hand fuselage covering down, temporarily fix the covering for the left hand side of
the fuselage and mark the contours on the fabric (picture 52).

The right hand side is already completely ironed on, now the fabric is being shrunk with a heat gun (picture 53).

Another possibility to reinforce lead-throughs for Bowden cables is to bolt two 0,5 mm aluminium plates together
(picture 54). Even the really difficult areas can be handled easily with the @ RATEX® fabric (pictures 55/56).

covering
I_I_ fuselage side
firewall
10 C:m | fuselage side
covering
Drawing 4

Theribinthe fin is being sewed (pictures 57/58).
To achieve an ideal bonding at the firewall area, iron the fuselage covering from the bottom of the fuselage, both the

sides and the upper side atleast 10 cm onto the firewall (Drawing 4).

fig. 59 -

In pictures 59/60 the rudder is already sewn. Now the seams are sealed with @RATEX"® Pinked Edge Tape. If you
follow these instructions carefully your result should look similar (picture 61).

11. COLOURING

ORATEX" UL 600 is available in eight classic aircraft colours. If your wish to create your own colour scheme, you
can paint the fabric with our @RAGOLR® paint system.

If you cover parts made of GRP or CFRP use light colours (preferably white or silver). If dark coloured areas are
exposed to direct sun light an extraordinary heat develops which may cause softening of the GRP or CFRP structure.
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TECHNICAL DATA SHEET

ORATEX UL 600 MK2

Material: colour- coated polyester fabric (canvas bond)

Square weight (uncoated): approx. 2,06 oz/yd sq

Square weight (coated): approx. 3,24 oz/yd sq (depending on colour)

Tensile strength lengthwise: min. 2230 o0zf/1,97 in

Tensile strength crosswise: min. 2086 o0zf/1,97 in

Tensile strength lengthwise after UV exposure: min. 2200 ozf/1,97 in

Tensile strength crosswise after UV exposure: min. 2000 ozf/1,97 in

Elongation lengthwise: approx. 30 %

Elongation crosswise: approx. 40 %

Tear propagation load lengthwise: min. 50,3 ozf (steady between 22 °F to 122 °F)

Tear propagation load crosswise: min. 35,9 ozf (steady between 22 °F to 122 °F)

Burst strength: min. 61 psi

Burst elevation: approx. 0,98 in

Adhesion strength of the coating lengthwise: min. 72 ozf

Adhesion strength of the coating crosswise: min. 72 ozf

Shrinkage lengthwise (338 f): min. 7 %

Shrinkage crosswise (338 f): min. 5 %

Air permeability: airtight

Inflammability: does not ignite (fabric melts by flame external hazard)

Fusion point: 482 °F

more characteristics: fuel-resistant, can be painted
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