A Practical Guide to Rib Lacing using the Modified Seine Knot
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Covering an aircraft  with fabric is one of the few relaxing st ages in the whole process of
building your dream project. Its simple , repetitive, mechanical steps can be carried out
whil e your mind wanders away, conjuring up i mages

machine that has occupied your Life and workshop since the plans first arrived.
However, many would  -be builders let them selves be convinced that it is too tricky. Hey!

By the time it has come to cover the aircraft, the really hard, precise work of the build
has been done. Youdre on the downhill run.

Where this Guide is Taking You

This guide will take you step -by-step thro ugh the process of mechanically securing the
fabric to the structure by the process of rib lacing using the Modified Seine Knot.

(A) __ Preparing a Practice Frame

| t thelate to be learning how to tie a Modified Seine Knot on the day you are ready to

star t covering your wings and things. By that time, you must be confident of your ability

to do what has to be done. The best way to build that confidence is to make a practice

frame, cover it with fabric and use it to learn how the process is carried out from goto
whoa.

Step1 1 The Practice Frame.

The Practice Frame is simply a generic flying surface structure consisting of a main and

rear spar and four or five ribs. These items can be cut from a sheet of commercial 5 -ply
ply wood sheet and glued together. The ribs should be about 2ft (600 mm) long, and

finish at the rear  spar. Cut out some oval ended holes in the ribs to both lighten the

structure, and to provide openings to look through, into the wing.

Figure 1: A Practice Frame
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Step 2 1 Cover the Leading Edge

Cover the Leading Edge of the Practice Frame with plywood. This will cause the fabric to
form the proper shape when it is tautened.

Figure 2: Practice Frame with Covered Leading edge

Step 3 1 Cover the Leading Edge with Flocking Material

Cover the Leading Edge plywood with Flocking Material. This is soft padding which covers
any unevenness in the plywood and give s a very smooth finished surface.

Figure 3:Leading Edge covered with Flocking Material
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Step 4 1 Cover the Practice Frame with Fabric

Foll ow the fabricds manufacturerods instruct.i

practice frame. With a practice frame of this size, it is possible to lay a stri p of fabric
over the top and bottom surfaces from the leading edge, and then glue it down along the
rear spar.

Figure 4: Practice Frame covered with Unshrunken Fabric

Step5 1 Tauten ing the Fabric

Closelyfol | ow t hemdnafict iuc @imsthustions for tautening the fabric. It is very
easy to ruin a project by over -tautening the fabric through the application of too much
heat. The fabric will shrink by 10% of its dimensions when heated to a the optimum
temperature of 350F  (175C) Above this temperature the fabric will permanently loosen,
and higher still it will melt.

Figure 5: Practice Frame after Tautening
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Some idea of the pull caused by the material 6s shrink
which shows the deflection of a nose rib after tautening. This is the reason for using a
plywood or metal leading edge strip.

Figure 6: Deflection of Nose Rib due to Tautening

The deflection can also produce a delightful, but n ot necessarily aerodynamic shape to the
leading edge if the leading edge is not covered with plywood or metal.

Figure 7: Unsupported Le ading Edge after Tautening
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Step 6 1 Sealing the Fabric Surface

There are two types of do  pe that are used in the covering process T Nitrate and
Butyrate. The first coats applied to bare, unsealed polyester fabric are of Nitrate dope as
Butyrate will not stick to bare polyester.

Again, follow the fabricbés manuf thefabdaserfac2 withi nstructi or
dope. Three coats will encapsulate the fabric, sealing the gaps between the woof and
weave of the fabric.

Figure 8:The S ealed Fabric on the Practice Frame

Step 7 1 Applying Reinforcing Tape

Apply Rein forcing Tape along the ribs on the top and bottom surfaces of the practice
frame. The tape stops the fabric from tearing when the rib lacing cord is pulled tight.

Figure 9: Reinforcing Tapes applied over the ribs
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Step 8 1 Marki ng the Knot Spacing

The distance between knots is determined by the maximum speed (Vne) of the aircraft,

and whether or not the rib is within the propeller slipstream. The width of the propeller
slipstream is taken to be equal to the diameter of the prope ller plus one rib further
outboard.

This graph, from FAA  Advisory Circular 43 -13 i Aircraft Inspection and Repair shows the
minimum distance between knots inside and outside the propeller slipstream.
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FIGURE 2-12. Fabric attachment spacing

Having decided on the knot spacing to be used, ma rk the location of the first knot by
measuring from the rear edge of the leading edge fairing. The first knot cannot be more
than half a knot space from the leading edge fairing.

Figure 10 : Knot Locations Marked on the surface
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Once the locations for the knots have been marked on the Practice Frame, take you

lacing needle and puncture the surface hard up against the edge of the rib. Do this on

both sides of the Practice Frame. If the marking has been done correctly on both uppe
and lower surfaces, the needle will pass through the Practice Frame perpendicularly to
the Chord Line.

Figure 11 : The needle is perpendicular to the Chord Line

Now you are ready to start rib lacing.
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(B) RibLacing

Step 1 - Gat her together the things you will need to do the job.

€) Rib Lacing Cord

The rib lacing cord specified in AC 43.13 is round cord which has been impregnated with
micro -crystalline fungicidal wax. The minimum tensile strength of the cord is 40Ibs. The
wax ¢ oating helps to prevent wearing and fraying of the cord during application, and the
fungicide helps to preserve the cord during its working life. The manufacturer of the
fabric you are using will usually also supply suitable lacing cord.

Be careful notto  use any other sort of string or cord, unless specifically stated as
useable on your aircraft.

(b) Needles

One 120 straight, and one 12060 curved rib lacing needl
lacing job.

(©) Cotton Gloves

While you are working with th e waxed lacing cord, it will absorb dirt and oil from your
bare fingers. Wearing cotton gloves will reduce this transfer so the finished job looks so
much neater.

(d) Small Pair of Scissors
Use these to cut the lacing cord without fraying it

(e) Saw Ho rses or Trestles
You are going to be bending over your work for a long time, so take pity on your back
and make your trestles so that you are only slightly leaning over the work. Making your

trestles at least 900mm high will provide a good work height.

When it comes to the real thing, make sure that your wing is supported by its ribs sitting
on the trestles.

(d) A Sharpened H or 2H Grade Lead Pencil

Use the pencil to draw the fAHow t o é.thefadric.dlgsr ams, and
will make it easyt o check that you are doing the job correctly. Soft lead pencil marks

can be removed with a soft eraser before finishing coats are applied to the job.

Step 2 1 Draw off Some Lacing Cord

Draw off a manageable length of lacing cord. Three yards of cord is  about the useful
limit. If that is not enough to do one rib, you can join on some more using a Splice Knot.

PULL TO TIGHTEN PULL TO TIGHTEN

KNOT FORMED BUT NOT TIGHTENED

080 ——=$m~— 1040
KNOT COMPLETED

The splice knot is made by crossing the
ends of the cord, and making four complete
wraps with the small end of the free piece around
the end of the standing piece. The end is then
doubled back through the formed loop. The
other free end is wrapped and doubled back
The long ends of the cords are then pulled until
the knot is tight. The short ends are cut close to
the knot. This finishes the splice knot.

FIGURE 2-10. Splice knot.
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Step 3

i Tying On

(a) While standing behind the Practice Frame, use the needle to thread the lacing
cord through the closest hole on the right hand s ide of the rib and out through
the hole immediately below

(b) Pull the cord through, leaving a tail about 200mm (a hand span) on the right
hand side of the rib.

(c) Thread the cord through the bottom hole on the left hand side of the rib and
out through the holei  mmediately above. Pull the cord tight. The cord is now
around the rib.

(d) Tie a Square Knot so that the tail of the cord ends up on the right hand side of
the rib.

(e) Using the needle, repeat Step (a). Pull the cord firmly so that the section of
the cord contain ing the Square Knot is pulled out of sight into the structure.

® Ignoring Step (b), repeat Step (c).

(9) Pulling the tail section of the cord towards the rear of the structure and
parallel to the rib, secure the cord to the structure using a Modified Seine
Knot.

(h) Proceed to the next knot, and complete lacing the rib.

For the purposes of initial  instruction , in Step (g),
secure the cord with a Square Knot and proceed .
Step4 1 Tying a Modified Seine Knot
The Modified Seine Knot consists of a number of loops ov er and under the lead. After

they are made, they are pulled tight to lock the cord. When done correctly, the result is

a series of small, neat knots which lay along one side of the rib. Each knot is a separate
entity, not relying on its neighbours to secur e the fabric to the rib. If one knot fails, the
lacing will not unravel.

(@)
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Thread the lacing cord as done in Steps (a) and (c) in Step 3 above.

Figure 12 : Thread the cord down the side of the rib
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Figure 13 : Up the other side from the bottom

Figure 14 : Coming out on top
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(b) Pull the cord towards the centre of the rib so that it runs diagonally from bott om
right to top left.

(© Thread the cord over the diagonal at A and underth elead at B. This is the critical
step in tying a Modified Seine Knot.  If it is done back -to-front, the finished knot will
not sit down beside the rib, and will produce a bump when the Finishing Tapes
are applied.
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Figure 15 :Overat A, and under at B

(d) After pulling the cord through, make a loop in a clockwise direction and come
back under the lead at C, between the previous knot and the current one.
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Figure 16 : Make a loop between B and C

(e) Afte r pulling the cord through, make a loop in a clockwise direction and come
back over the lead at D, between the previous knot and the current one. Then
pass the cord under the lead between Band E
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