Marston Pterodactyl - Build Log - Part One
http://www.rcgroups.com/forums/showthread.php?t=492408

I ordered my kit many months ago now and I have decided that it is time to clear off the desk and get
started.
This kit is a 'short' or 'builders' kit. I am a slow builder anyway and having to locate a number of the bits
and pieces as I go will slow it down more. However, I will try and keep posting information here as I go
along.
Key Stats
Wing Span: 80 inches
Web Page: http://www.pteroworks.com/pteros.htm
RTF weight: 68 oz (with Li-poly)
Power: twin brushless motors
Controls: full house (Aileron, Flaps, V-tail, Throttle)
What arrived in the box?
The kit arrived well packed with the following:
- instructions, 3 pages
- two (2) copies of the full size plans
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- laser cut ply and balsa sheets (all bundled and protected with some spare wood)
The plans are excellent, CAD drawn, full sized sheets.
Suggested Equipment List
Servos: 2 x HS-81 for V-tail, 4 x HS-5125 for wings
Motors: 2 x Mega 16/25/3
Prop: 2 x APC 6x4E
ESC: 2 x CC25
BEC: Ultimate BEC
Battery: 3S2P 2600 (ie. Qty 2 of 3S Polyquest 2600)
Additional Building Material
You will need additional building material:
- spruce sticks
- balsa sticks
- balsa sheet
- brass tubes for wing joiners
- CF rod, tubes and flats
- covering material
- misc. hardware for control surfaces etc.

Documentation Errors
I will try and update this post with any errors that I find in the documentation as I go along. I am working
from the plans of 10/4/2005.
At this stage the errors I am aware of are:
a) The plans show the battery as 2S3P, this is should be 3S2P. Ron Marston says that he actually uses 2 x
3S Polyquest 2600mah - ie. 5200mah 3S2P.
b) The "Setup and flying" section of the instructions mentions a lot of 'differential' for the elevators. This
should read exponential.
c) The plans show the wing tips constructed from ply+balsa. This is no longer correct, the Rev. B kit has
the wing tips as 2 x 1/16" balsa - construction will be covered later in the thread.
d) The plans show the bottom of the ailerons and flaps as ply. This is no longer correct, the Rev. B kit has
both the top and bottom of the ailerons and flaps as 1/16" balsa.
e) The Rev.B kit does not have a doubler for rib 4. This is an unintended omission and will be corrected
in later versions of the kit.
f) The precise lengths of the parts of the suggested wing joiner is unclear. The instructions say: qty 2 of
5.5" brass tube with 10.5" of rod, the plans say 10" brass tube and 10" of rod.
g) The plans show the inner spars going onto the top of rib 9. However, the build photos show the spar
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butting up to rib 9. Also the laser cut parts do not allow for the inner spar to slot onto the top of rib 9.
h) The instructions at wing step 10 instruct you to remove the alignment tabs on ribs 1 to 8. Do not do
this, the tabs are removed once the entire wing has been constructed.
i) The instructions at steps 6 and 13 have the construction broken into two parts (listed as ribs 1 to 9 in
step 6 and ribs 10 to 19 in step 13). Rib 9 should actually be part of the step 13 ribs. Ie. the ribs are
construct 1 to 8 and then 9 to 19.
j) A text annotation on the plans show the dihedral as 5 degrees. In fact the total dihedral at the join is 7
(or perhaps 7.1) degrees.
k) The plans show the shear webs on the leading edges of the inner spar sections ending at different ribs.
The right wing has the double section all the way to rib 9 (ie. over the overlapped joint) while the left
wing has it ending at rib 8. The build photos on the web site show the double section ending at rib 8.
l) The instructions (Body: Step 1) give the V-tail as 100 degrees and the plans show 110. Use the plans
value of 110 degrees, the instructions contain a typo.
m) The plans show a side view of the body and also a top view. The position of the body spacers is
different in the two drawings. I used the position as shown on the top view because I was using that for
construction before I realised there was a difference.
n) On the top view of the body the head is not quite central with respect to the body. The neck pieces are
therefore not quite in the correct place w.r.t. the head. The error is only 1mm or so, this is not a serious
problem but may confuse you if you start taking measurements from this drawing.
o) The laser cut neck ply pieces are not the same shape as the neck pieces shown on the plans. Again not a
serious problem, however I would suggest drawing the actual shape onto the plans for reference purposes.

Before I start there are a few things I need to work out.
Wing joiners
The suggested wing joiner is a 3/8 x 10 inch carbon rod in a 13/32 x 10 inch brass tube.
This sounds a bit heavy, I need to go and find out what the rod will weigh.
Servos
The suggested wing servos are the digital HS-5125MG, these are very pricy and I don't know that the cost
for 4 of these is justified - perhaps I will just switch to the HS-125MG. Also there may be an issue with
my synthesised EVO and digital servos - more research required.
Motor / Prop
The motors need to be built into the wing so I need to sort out before I get too far along exactly what I
will use for the motor.
The suggested power plant is Mega 16/25/3 with APC 6x4E in direct drive.
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The motor calc. I have says that each motor will draw about 14A (145W), run at 17,500 RPM and give
about 26oz static thrust and 15 oz in flight thrust.
I would have thought I should be able to do better than this with some sort of outrunner/geared
arrangement - I suppose the problem is that the props can't be too big because it needs to belly land.
Does anyone have any other suggestions for a motor/prop arrangement, or anything else for that matter?

Tim
Quote:
Originally Posted by TugBoat
The suggested power plant is Mega 16/25/3 with APC 6x4E in direct drive.
The motor calc. I have says that each motor will draw about 14A (145W), run at 17,500 RPM and give
about 26oz static thrust and 15 oz in flight thrust.
I would have thought I should be able to do better than this with some sort of outrunner/geared
arrangement - I suppose the problem is that the props can't be too big because it needs to belly land.

What? No retractable claws?
Quote:
Does anyone have any other suggestions for a motor/prop arrangement, or anything else for that matter?
Tim

I'd say that a pair of motors like those running at 14A is a real waste of them.. if you want someting in
that power class why not put a pair of gearad long cans on it?
Or if you must, a pair of permax 450T's - they will produce similar on a 6x4,albeit drawing more like 1820A apiece...
I'd definitely go brushed and geared - if only to save money on speed controllers. Try 2.33:1 gears, long
cans and 7x5 APC 'E' props..

Of course, no claws!

Perhaps I should look at a modification...

I understand exactly what you are saying about the speed controllers and using brushed motors. I
normally make my own brushed ESCs and that is quite an attraction.
I must admit that I don't really like gearboxes, I have them on a few planes and the cheap gearboxes are
noisy and heavy. Also a S400 and gearbox is quite heavy. I have also normally found that a S400 +
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gearbox costs about the same as a brushless motor.
I was thinking that perhaps a pair of RCer WARP 4 5-turn motors could be quite good. Will drive a 7x5 if
I want, only weigh 73gms (one ounce less than the 16/25/3).
I think I also need to use Motocalc as well to cross check the numbers that I got for the Mega to make
sure the Web system I used is in the ball park.
Tim

Ok, so I have unpacked all the laser cut parts. Everything looks fine, note that the ribs all have alignment
tabs to get the washout correct as you build!
A word of warning: there are a number of small wedge shaped bits that you need to build the ailerons and
flaps. These tend to drop out of the sheets - I appear to have lost one already. I have used a bit of sticky
tape to hold the others in so that I know which ribs they correspond to.
I am going to start by extracting ribs 1 - 9 and the doublers. This will give me enough parts to get the
central wing section completed. I can't find the doublers for rib 4 so I will make them out of scrap
material.
As these ribs come on two identical sheets I am going to use ribs from alternating sheets to try and keep
the balance as even as possible. So I am going to put the ribs into two boxes, take out all the lightening
holes and give each side of the ribs a fine sand.

Laser cut timber as supplied
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Close up of a few ribs. Note the part of the aileron that I have already lost next to rib 15.

Left and right wing parts.
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I put a couple of strips of double sided tape on the bench and use these to hold the ribs a few at a time and
I sand one side, vacuum the dust up, sand the other side and then vacuum again.
If you do this be carefull - some of the ribs get thin at the trailing edge. It would be easy to break bits off.
I also run the sanding block over the edge to remove any of the little bits that are left to hold the part in
the sheet.
I suppose you could call this the boring bit!

Ribs before sanding.

Ribs after sanding.

Just about it for tonight.
(Wing: step 4 )
I am going to laminate the doublers to ribs 1-4 using PU glue and a lot of pressure. The doublers go on
the outside of the ribs so at this stage you need to decide which box of bits is the left and which is the
right. Also the doublers for ribs 1 & 2 are 1/8 ply and the others are 1/16 so I will laminate them in two
lots so I get the clamps down hard.
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Note: the Rev. B kit is missing the doublers for rib 4. You can make a template for these doublers by
drawing around rib 4 onto a sheet of paper - also mark the large hole. Then put a rib 3 doubler on the
paper so that the hole overlaps and draw around the doubler. Now you cut the paper around the rib 3
doubler line, trim the top and bottom to the rib 4 outline and that's it. Use the paper to mark the shape
onto some spare 1/16 ply, cut out two doublers, sand them.
- Locate the position of the doubler on the rib and mark around the outside so that you know where to
apply the glue. Note that the doublers need to go the 'right way up' otherwise the spar and tube holes will
not line up.
- My ribs also appear to have a hole that is slightly too small for the 13/32 wing joiner tube. The doublers
are correct! I think I will enlarge the holes in the ribs later after laminating.
- Apply a very thin layer of PU to the parts. Spread in out with an old credit card and try and remove as
much of the glue as possible.
- Put between two sheets of waxed paper, check alignment and then clamp between two sheets of wood.
- Leave for at least 24 hours, the longer the better.

Mark the position and also on the doubler where we don't want glue.

Apply very thin layer of PU as required.
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Final check.

On with the clamps.

(Wing: Step 3)
The next thing to do is to joint the wing leading edge pieces together using the doubler at the motor
mount position to strengthen the whole thing.
Because of the way the sheets of material are arranged there are actually twice as many doublers as you
need. At this stage I am going to just use one doubler on the top of the join - I will work out the motor
mount details once I get a bit further along.
Again I am going to laminate these with PU, and use the plans to get the alignment correct.
- Remove the parts from the sheet, sand both sides and also the edges to get rid of the little rough bits.
- Position on the plans, place a small piece of grease proof paper under the join to protect the plans, mark
the area you want to glue.
- Again apply a very thin layer of PU, spread very thin, align parts and put as much weight as you can on
top.
Repeat for the other wing (my work table isn't large enough to do both sides at the same time).
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Leading edge parts and doublers.

All laid out and gluing.

Tail: step 1 - sorry, we are jumping around a bit, but while one thing is drying it is nice to have
something else on the go.
The "two tails (or feet)" - so that's where the claws are - are constructed out of two pieces of 1/4" balsa
each, and the control surface is a 3rd piece of 1/4" balsa. They need to be glued and then sanded to an
"aerodynamic profile".
- Again these are on two sheets so select parts from each sheet to try and even out any weight variation.
Put the parts into the 'left' and 'right' boxes.
- At this stage just a light sand around the inside of the lightening holes and also to knock of the rough
bits.
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And these are the parts you have. The square shows the line that is at right angles to the CF tubes that are
used as longerons.
(Raw weight of these 3 parts: 25gms)

Tail: step 1 - question
I think I will use some plastic pinned hinges for the tail. I have never used these before, so we will see
how it goes...
I think for the "aerodynamic profile" I will sand the profile as follows:
- along the line 'L1' I will make the material 1mm thick
- along the line 'L2' (hinge line) I will make it 4mm thick
- along the line 'L3' I will get to the original 1/4" thickness
- I will just round off the leading edge so it 'looks OK'
- the hinges are mounted as shown
Any comments?
Can I use the Dubro small nylon hinges in 4mm of material?
Have I got enough hinges - 4 over a distance of 10.75 inches?

11

Quote:
Originally Posted by TugBoat
I am going to laminate the doublers to ribs 1-4 using PU glue and a lot of pressure.

Now, that's an awesome looking model. Just what I need to get revenge on the magpies - and empty my
bank account.
Just one question - what's PU glue?
Quote:
I think I will use some plastic pinned hinges for the tail. I have never used these before, so we will see
how it goes...

I used those nylon pin hinges all the time back in my sailplane days - they work pretty well, as long as
you take time installing them. Make (or buy) a jig to cut the slots down the center line of the surfaces. Use
plastic cling wrap to stop glue getting into the joints. Can be reinforced with pins, but usually not
necessary.
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dangitman:
Thanks for the info - I did wonder if 'anyone was out there'...
Sorry, PU is short for Polyurethane - "Gorilla glue" I think from memory. I try not to use much because it
is heavy - but it is good for laminating and you don't use much in this application.
I must admit I was attracted to this model on the basis of looks - only time will tell if mine looks as good.
I have a jig for the slot cutting. I was going to cut the slots and get the hinge installation correct before I
sand the shape. I think that this should make it as easy as possible.
Thanks for the cling wrap idea, I will keep that in mind. I was sort of wondering how to keep the epoxy
out of the hinge itself.
Tim

Quote:
Originally Posted by TugBoat
Sorry, PU is short for Polyurethane - "Gorilla glue" I think from memory. I try not to use much because it
is heavy - but it is good for laminating and you don't use much in this application.

Hmmm, I think I have an ancient tube of Gorilla Glue around. Not sure if it is the same thing. I usually
use white glue - or PVA as we call it here (Poly Vinyl Acrylic?)
Quote:
I have a jig for the slot cutting. I was going to cut the slots and get the hinge installation correct before I
sand the shape. I think that this should make it as easy as possible.

Yes, I think that is by far the best idea. It's nearly impossible to do once you have sanded tapers on the
edge.
Quote:
Thanks for the cling wrap idea, I will keep that in mind. I was sort of wondering how to keep the epoxy
out of the hinge itself.

Slow-drying thick CA might be just as good for this purpose. Epoxy may be difficult to penetrate the
hinge, and may ooze out more. It's been a while since I made a full-sized hinge, so I’ll defer to others on
this point.
Another idea might be Vaseline on the hinge to keep the glue out.
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Tail: step 1 - continued
I sanded along the join in the tail piece to get the join nice and flush and then use 'yellow' glue to join
them together.
Line the hinge line up with a straight edge, weigh the whole thing down to keep it flat and to clamp the
join.
(Meanwhile I have the other wing leading edge glueing, and also a few more ribs)

Tail: step 1 - continued
I am going to need some way to sand the basic shape onto the tail. So I made a sanding jig that will hold
the tail and control surface and allow me to sand it the same as a starting point.
This takes a bit of the guesswork out of the initial sanding.
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A thin aluminium strip on the left serves as the stop for the sanding block. The other thicker aluminium
strip locates the other end of the block and the lines allow the part to be located.

A bit difficult to see, but here is the angle.

Tail: step 1 - continued
The instructions from the designer are:
"As for the tail, I would sand it to about 3/16" at the thickest part, and attempt to create a symmetrical
airfoil shape, perpendicular to the flat bottom, with the thickest part about 1/3 back from the leading
edge, tapering back to about 1/16" at the trailing edge tips and 1/8" at the trailing edge rounds. Basically
try to get it slippery in the air, and don't worry about the weight too much, as the amount you remove will
be of minimal weight."
Now that the tail parts are glued together sand the joint on both sides then put the pieces on top of each
other - they should be the same size.
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Sand the hinge line to make sure that it is straight.
Now before I go any further I am going to mark some reference lines on the tail pieces (once they are
sanded it will be difficult to mark anything accurately):
- on the control surface trailing edge along the centre line
- on the control surface and tail hinge edges along the centre line
- the hinge location points
- on the leading edge of the tail along the centre line
- on the bottom of the tail along the centre line
These should allow the sanding to be checked as it goes to make sure that both sides are sanded the same
amount.
The next step is to cut the slots for the hinges.

Hinge line, showing centre marked and also the hinge points.

It's hard to see, but I have drawn a line down the centre of the leading edge.

Tail: step 1 - continued
I am going to cut the hinge slots now because it is easy to use the slot cutting guide while everything is
nice and straight.
Carefully cut the hinge slots:
- check after starting the slot that the slot is correctly on the marks
- keep the cutter straight and level
- clean out the slots with the picker tool
Check the alignment of the hinges, with the hinges installed in their correct place the control surfaces
should swing smoothly. (Note that at this stage the pin and part of the hinge itself stop the two surfaces
meeting and allow room for movement.)
- Cut some 'dummy' hinges, I found some packaging material that was the correct width and thickness and
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cut it to hinge lengths.
- Put the dummy hinges into place and then put the parts together. The parts should fit completely
together. If they don't quite fit then check the slots are the correct depth. The parts should also fit with the
hinge points that are marked on the parts lining up correctly.
- When all this is done put on a flat surface and ensure everything is flat and straight. Then tack at three
points with a drop of thin CA centrally between the hinge points.
Repeat with the other tail.
Now we are ready to sand the tail parts to the required shape.

Hinges ready to align.

Hinges installed for testing, check that control surface moves from side to side freely.

Dummy hinges cut from packaging material.
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Dummy hinges installed for alignment, parts fit snugly together. Put a drop of CA at each of the indicated
points to hold the parts together.

Tail: step 1 - continued
First sand the bottom of the tail where it has to attach to the CF tubes, remove all the black material that
will stop a good bond to the tubes.
Put the each tail into the sanding jig and put a screw through the two of the 'hole' parts to locate the part
securely. Then use the sanding block to sand the shape on one side of each tail. Watch the marks on the
trailing edge to ensure that you don't take too much material away. The trailing edge thickness on each
tail should be the same at the end of this stage.
I then used the sanding jig to sand a bit of balsa to use as a filler when I turn the parts over to support the
side that has already been sanded.
Then sand the other side of each tail using the jig and the filler piece. Again the trailing edge thickness
and profile should be the same on both tails.
When this is done sand the front half on both sides from the leading edge to the 1/3 point and also sand to
thin out a little. Thin a bit more at the tips and don't thin the base at all.
Finally sand the sharp edges off the laser cut holes, this makes it all look a bit more 'rounded' and I think
it will look better under the covering.
Admire the work, it's nice to see something taking shape.
(Each tail now weighs 20gms - so I removed about 20% of the material.)
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First side in the sanding jig.

First side done - almost to the centre marks on the trailing edge.

Turned over, will a filler piece to replace the material already sanded away.

That's the trailing edge profile after sanding both sides.
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Final work after smoothing and rounding.

Wing: step 15 - (still waiting for some mail-order stuff to arrive)
The wing tips are constructed from two pieces of 1/16 balsa glued together and then some additional
scrap material to get the required thickness at the rib.
At this stage I am going to glue the two wing tip pieces together, later on I will add the other material and
sand to the required shape. (Once I know exactly what I want...)
Remove the parts from the sheets, sand lightly the sides that are going to be glued together, vacuum and
remove all dust. Glue and put some weight on top to keep it nice and flat.

The parts I need to get back onto the wing arrived on my doorstep this morning, so now I can get back to
the serious work.
Wing Joiner
The recommended wing joiner was hard to get in Oz. I could find the brass tube - but imperial (3/8") rod
was impossible to get.
In the end I purchased, sight unseen, a commercial joiner assembly. What arrived was a PBG Composites
(www.pbgcomposites.com) PBG90TS assembly. This is a 7/16" x 0.035" CF tube in a glass sleeve
(weight 15gms) designed as a tail plane joiner!
My immediate reaction was that I had been sold a 'dud' and there was no way that this could replace the
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suggested wing joiner. (Even though I had been assured it would be fine for a model of this size.)
I contacted a friend who is expert in these matters, and apparently it all looks ok. (The "2nd moment of
area" for a 3/8 CF Rod is 404mm^4 and for the 7/16 x 0.035 tube is 375mm^4.) His opinion was that this
was close enough not to worry about - these were sufficient strength in the assembly I had purchased.
(Also as a side note the CF rod is pulltruded, lower carbon content, and the PBG tube appears to have a
higher carbon content.)
So at this stage it looks like I will use the PBG assembly for the wing joiner. This is going to involve
increasing the diameter of the holes in the ribs slightly to take the larger, 11.7mm, hole for the sleeve. The
assembly is also slightly longer (12") than the 11" of the standard joiner.
Note 1: It was suggested that I will need to Kevlar wrap the glass sleeve for about an inch on either side
of the wing join to protect the sleeve from bursting.
Note 2: For others who are using the suggested brass tube/CF rod it is important to flare the brass tube at
the wing join so that the brass does not damage (and weaken) the CF Rod. There is information about this
in some of Mark Drela's designs (at least I think that is where I saw this...).
Am I making a 'dumb' decision here?

Hi Tim, www.airfieldmodels.com
What a great project! I'll be following your thread with great interest.
Quote:
Servos
The suggested wing servos are the digital HS-5125MG, these are very pricey and I don't know that the
cost for 4 of these is justified - perhaps I will just switch to the HS-125MG. Also there may be an issue
with my synthesised EVO and digital servos - more research required.
I used five HS-5945 Digis in my Funtana 1.40 with an Evo 9 TX w/synth module (and scanner)...no
issues other than having to ensure the tail servo extension leads were kept 4" to 6" away from the RX
antenna.
Quote:
I would have thought I should be able to do better than this with some sort of outrunner/geared
arrangement - I suppose the problem is that the props can't be too big because it needs to belly land.
Perhaps use a folding prop arrangement if clearance is that big of a concern? Could also help the glide
capability...
Quote:
...I think I will use some plastic pinned hinges for the tail. I have never used these before, so we will see
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how it goes...Can I use the Dubro small nylon hinges in 4mm of material?
Have I got enough hinges - 4 over a distance of 10.75 inches?
I agree with dangitman, I've used the small Dubro pinned nylon hinges in 40 sized 3D ships with larger
control surfaces than the rudder on your Marston, three per aileron as I recall. Whether you use epoxy,
CA or PU, make sure you first roughen up the flat surfaces of the hinges with some sandpaper and wipe
off with alcohol. Pre-treat each hinge by folding up and dipping into a pool of melted Vaseline. That will
ensure if you get any PU on the hinge line, the adhesive won't seep into the pins and cause binding. Or,
you can do what I do and remove the pins completely and replace with a length of piano wire of
appropriate diameter (example of technique with Robart Pin Hinges, example of technique with Dubro
pin hinges). If the wire is long enough to span all four hinges, it will ensure you get all four hinges coaligned for that perfect bind-free installation.
-Roger

Wing: overview - yep, we are starting at the beginning.
The wing is built in two parts, with a central joiner - as you have probably guessed from some of the
preceding posts.
Each wing half is itself built in four stages. First the inner part (ribs 1 to 4 and the wing joining system)
then the middle section (ribs 5 to 8 - the motors are mounted at rib 8) then the outer part (ribs 9 to 19),
and finally the tips. The outer part has the flaps and ailerons. Due to the wing shape the main spar is 'bent'
and it has a join at rib 8.
The wings are constructed separately, although the wing joiner has to be glued in when both wings are at
the ribs 1 to 8 stage.
Note: the instructions group ribs 5 to 9 as the middle stage. However, it appears to me that this should be
5 to 8 (as per the build photos on the web site). This will sort itself out once I get a little further on.
The inner spars (covering ribs 1 to 8) are 3/8 x 1/8 spruce and are capped with 0.007 x 3/8 CF. The outer
spars are 3/8 x 1/8 spruce - I may cap these as well as it is a negligible weight cost and adds a lot to the
wing strength.
The inner spars have 1/16 balsa shear webs on both sides of the spar, the outer spars have 1/16 balsa shear
webs on one side of the spar.
Rather than 1/16 balsa (1.6mm) I will probably use a laminate of 2 x 1mm balsa (balsa grain at 90 degress
to each other, and used with the grains at 45 degrees) to provide a more robust shear web.
The leading edges top and bottom are sheeted in 1/16 balsa - with a nice 'curved' shape. This involves
some tricky compound curves and should be fun.
I think that just about covers it. So clear up the work table and off we go.

Wing: Step 0 - the bit before step 1
A few bits of special 'tools' are helpful at this stage.
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I made a special angle template to allow me to cut the end of the spruce in the mitre box. I just transferred
the shape off the plans onto a scrap of 6mm Depron.
I also made a template for locating the ribs. I used this on the last plane that I built and found that it made
things much easier. I use a scrap of 3mm Depron, mark the rib positions on it (in this case assuming that
the piece is running along the same line as the spar) and cut slots to a depth of 10mm. This allows the ribs
to be held in place as I get everything to fit.
A quick demo of this on ribs 1 to 8. At this point I notice that the top spar is not 'flat'. The start of the
curves...

Template for the angles on the end of the inner spars.

Rib 'holder' to help during initial setup.
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A quick check on ribs 1 to 8. At this point I realise that the top spar has undulations...

Wing: Step 1 - Prepare spars
I have cut the bottom spars. I made the inner spar 3mm longer than the plan to allow for errors. I will
adjust this once I have all the parts assembled.
Also I am going to leave preparing the top spars until I require them a bit later on. Edit: Actually having
done a bit of playing with the ribs I think that it will be close to impossible to fit the top spar once it has
the CF laminated to it. I think it is going to need to be bent to shape and installed and then have the CF
laminated on.
It is also a bit unclear as to just how the centre join will assemble. So a bit of extra length at this stage is a
good idea.
The overlap where the spars join is strengthened with a 1/16 ply doubler later on in the construction.
Note: the plans show the outer spar cut with a 'notch', which is what I initially did. However, when I
looked closely at the build photos I realised that I should have cut both the inner and outer spar to form a
smooth transition.

The *wrong* way to join the spars.
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The right way to make the spar join.

Fantastic looking model!
Perhaps you could figure some kind of landing skid that would resemble a bird breastbone for the beast's
belly. It would be in keeping with the design and would allow you to use outrunner motors. I think the
quiet of outrunners with larger propellers (allowed for by the use of the breastbone skid) would make it
more impressive in the air. Small propped twin electrics are pretty noisy. And to my mind not as neat as
the shadow of that thing going over, looking up and seeing THAT quietly flying over. COOL!
Just an idea.
LannyG
It will be great no matter what.

I have to admit that the power system is something I am keeping an open mind about. At this stage I will
probably stick with something similar to Ron Marston's recommendation. Ron is very insistant that it is
the 'correct' thing to do.
Interesting idea about the 'breastbone'. Good thinking...
Tim

Wing: Step 1 - continued
Sand the spars on all sides and remove dust.
Cut the .007 x 3/8 CF to the same size as the spars. If you have a precut strip then this is easy. I have a
sheet of 0.007 x 3/8 pre-cured laminate and need to cut the strip first (carbon fibres running length wise
down the strip). Remember that the two spars need to be mirror imaged, otherwise you will end up with
the CF on the wrong side of one of them!
Lightly sand one side of the CF to make sure the epoxy will have something to bond to and then clean CF
with solvent. Watch out for CF shards they are very sharp.
The spar/CF needs to be clamped while the epoxy goes off, if you have a vacuum bagging setup it's easy,
I don't so I am going to use clamps.
Prepare the clamping area, have some plastic ready as a release for the epoxy.
Spread epoxy onto the spar and thin out. Also wet out the surface of the CF, again remove all the epoxy
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that you can. Try and make sure you remove all the epoxy from the sides of the spar. I used 30 minute
epoxy.
Put between plastic into clamps - use as many as you can and try to even out the pressure. Leave as long
as you can (at least 12 hours).

Spars and CF caps.

All wetted with epoxy.

Clamp down and wait...

Wing: Step 2 - Prepare wing joiner
As noted above I am using a 'non standard' joiner. So first I need to drill out the holes in the ribs and also
file them slightly at the top on the inboard side and the bottom on the outboard side to allow for the slope
on the joiner tube. I prefer to have the doublers already glued on at this stage (see 'wing: step 3' earlier).
Then I cut the outer sleeve in half. (I suppose it's obvious but don't do this with the rod in the sleeve, you
don't want to put a nick in the joiner itself.)
There is also a locator constructed from a small brass and some CF rod. I have cut these as well.
For the brass tubes remember to flare one end of each. I marked the flared end with some green marker
pen.
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Close up of the finished product.

Test fit the sleeve - sand holes so that angled tube fits through with ribs vertical.

The joiners.

Wing: top inner spar section
I have prepared a drawing showing the section along the line of the inner spar and cutting through the
wing top to bottom. I have indicated the center lines of the ribs. (This is attached in case anyone else
needs this.)
I don't see any way that I can bend the top spar once the CF cap is epoxied on. Also there is a big
deflection at ribs 5 and 6 and I don't want the stress here trying to rip the wings apart.
So I am going to use the drawing to create a 'mold' and I am going to try and bend the spruce to shape
first so that it is stable in the desired shape. Also I should be able to use the mold to clamp the spare while
I epoxy the CF on and this should keep it stable.
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I used the section drawing as a template and with a scroll saw cut some 3/8 material to form the mold.
I don't quite know if I should just soak the spar and then clamp it in the mold or somehow use steam.

pterospr-1.pdf
PDF A3 document of the spar section.

The template attached to the timber.

A spar installed between the faces of the cut timber to show how much there is to bend.

Check the timber against the spar slots in the ribs - looks good.
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Wing: Steps 3 & 4 - doublers & leading edges
This has already been covered - I have all the parts shown below.

Wing: Step 5 - assemble ribs 1 to 4
Now is the time to assemble ribs 1 to 4, the joiner tube, leading edge and bottom inner spar (although the
joiner tube itself is not glued in until later when the two wing halves can be aligned).
As a first step I checked the fit of the spar in the spar cutouts. On the ribs with doublers I needed to adjust
the slot to allow for the diagonal spar, the doublers cutout needed widening. Also the depth of the cutouts
needed checking where the doublers were not 100% correctly aligned.
At this stage it is worth doing ribs 1 to 8, because they will all need to be checked for the spar cutout.
I found that the depth of the spar cutouts was actually almost spot on for my spar/CF assemblies - so there
was nothing to do. (The spars turned out to be only 0.010" thicker than their nominal 1/8".)
Now is also a good time to check that ribs 7 & 8 will fit up against the motor mount correctly and that no
glue came out that will interfere with the ribs.
A further step that will make inserting the aft spar much easier is to round off the sharp corners on the
spar slot to allow for the curve. I use a fine Dremel cutting bit (about 1mm) - don't take of much, just
smooth the corner.
Now I need to wait overnight for the bottom spars to finish glueing - then we can see if everything fits!

These are the sharp corners to round off.

Wing: top inner spar section - continued
I discussed this spar with a lot of people who turned out to be divided into two camps: pro-bending and
pro-laminating.
The 'benders' thought that I should just heat bend the spar and that would work fine. Making a laminated
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spar, was, they said, not work the effort.
The 'laminators' thought that bending would not work - the spar would spring back. Laminating was the
way to go - you would get exactly the spar shape you wanted.
At this stage I have decided to give the bending a try - I only need to get enough shape into the top spar to
reduce the stress and make construction possible.
So I proceeded as follows:
- add a few 10mm spacers to the mold so that the bend will be more than I want
- soak the spar for 12 hours to get it completely wet
- boil the spar for 7 minutes (based on the steaming rule of 1 hour per inch)
- quickly transfer to the mold and clamp
- let it dry completely
Once the spar is dry I will see how the bending worked. If it all looks OK then I will laminate the CF to
the top of the spar.
I will report back in a few days. Once I get the top spar done things should start moving along.

Soak spar for 12 hours to get it really wet.

Boil for 7 minutes, the mold and clamps are ready for immediate bending.
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All clamped up. Note the blocks to make the bends a bit bigger than the final requirement. This allows for
a bit of spring back.

Wing: top inner spar section - continued
Good news, the bending worked very well. The timber ended up being left in the mold for 4 days - I don't
know if less time would have been ok.
A few notes:
- you only need 5mm spacers to increase the bend, 10mm spacers gave a bit too much bend
- round off the sharp edges of the spacers so that they don't get impressed into the timber
- don't clamp it quite as tight, only enough pressure to get the correct shape
I used epoxy to attach the CF cap and then clamped it back into the mold while the epoxy cured. Watch
out that you attach the CF to the correct side - it is easy at this stage to get confused. To stop confusion I
wrote the rib 1 and rib 9 positions on the spar.
I will make the second inner spar for the other wing once I have assembled the first part of one wing and I
am sure it will all work ok.

Spar immediately after unclamping.

Clamped into the mold while attaching CF strip with epoxy.
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Finished spar with CF cap and the final shape.

Wing: Step 5 - continued
Now I am right to go on the assembly. I am doing the right wing first to see how it all goes.
I found that with the trailing edge piece pinned down the laser cut slots serve as a great alignment tool to
keep the trailing edge of the ribs in the correct place.
I found it too difficult to manage all the ribs at the same time, and the joiner tube. So I am going to attach
rib 1 first and get it nice and square and then do the ribs in groups of 2 or 3 at a time.
I am going to insert the wing joiner sleeve once I have ribs 1 to 8 assembled with both spars, the leading
edge and probably the 1/8 x 1/4 rear spar installed.
Note: the plans show the inner ribs going onto the top of rib 9, however the laser cut parts don't allow for
this and the sample build photos on the Pterodactyl web site don't show it this way either. So I am just
going to but up to the side of rib 9.
Note: Before starting on rib 1 I would suggest you read all the way forward to post #60 and consider the
note in post #60.

Bottom inner spar and trailing edge pinned down. Rib 1 squared up and glueing.

32

Then ribs 2, 3 & 4.

Wing: Step 1 - revisited
At this stage I realise that I have not cut the inner/outer spar join to quite the best shape and that I should
have examined the build photos a bit more carefully.
So I adjust the spar joins as per the photos in post 31
(http://www.rcgroups.com/forums/show...4&postcount=31). This removes the notch on the inner end of
the outer spar that I was not really happy about.
Good job I had not actually cut everything to length at this stage.

Wing: Step 6 - Assemble ribs 5 - 8
I am going to now assemble ribs 5 to 8. I will attach the leading edge at this step as well.
However, the leading edge tends to weigh down the ribs and twist them. So I am going to wait until the
ribs are glued in and I can weigh down the trailing edge easily.
I had to slightly adjust the leading edge in the area of rib 8 to get it all to line up as per the plans. The
leading edge would not push far enough onto rib 8, I just sanded a bit to allow it to push on all the way
and everything lined up with the plans.

Ribs 1 to 4 done and 5 - 8 glueing.
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Put weights on the rear of the ribs and glue the leading edge in.

Looking good Tim. Did the spruce soften from the soaking, or did it really need the boiling as well?
I'm now subscribed to this thread, and the more I see of your build the more I think I'll make one myself.
Mine would be unpowered, for slope soaring, and for lightness I'd probably substitute balsa for some of
the ply - any comments on this?
Graham.

Hi Graham,
The spruce did soften with soaking. However, most people I spoke to thought that it would spring back
when it dried out and would not be stable without steaming/boiling.
Certainly after soaking the spruce was a lot more 'bendy' - however it didn't feel like it was going to
permanently change shape.
I am sure that lots more could be balsa - but you are probably a better judge of which bits. I will attach a
post with all the weights as I go along, could be interesting.
I suppose my guess is that the weight rear of the CG would be the best stuff to remove on a glider otherwise it could be difficult to balance.
Anyway, I will bring it round once I get more assembled and you can see for yourself.
Assuming the 'standard' weight is correct, I get a glider weight of:
1,930 grams (RTF weight 68oz)
less 220 grams (two Mega 16/25/3)
less 36 grams (two props and adapters)
less 34 grams (two CC25 ESCs)
less 20 grams (UBEC)
less 200 grams (Polyquest 3S2P 2600 ??)
= 1420 grams
add ??? grams (receiver pack)
So it depends on the target weight and wing loading that you want. It is difficult to calculate the wing
area, or at least it is too complex for me... but I guess about 700 sq. in.
Tim
34

Edit: This information is not quite correct. I believe that the RTF weight actually includes 2 x 3S
Polyquest 2600 and so the weight subtraction should be 380 grams for the battery. Also, a more accurate
calculation shows the wing area to be more like 620 sq. in. - I don't know quite where I got 700 from...

Construction Weights
I will update this post as I go along with the constructed weights of the Pterodactyl.
The basic 'raw' parts for a wing half are:
- Inner spars with CF cap 16 gm
- Outer spars 14 gm
- Ribs (inc doublers on 1-4) 62 gm
- Rib 1 doubler 8 gm (not used, replaced with balsa)
- Bottom Inner trailing edge 16 gm
- Leading edge 16 gm
- Aft spruce spar 8 gm
- Wing joiners (total 22gms) 11 gm
- Shear webs
- Top inner trailing edge 3 gm
- Leading edge covering
- Wing tips
- Flap (complete, see post #111) 8gms each
- Aileron (complete, see post #112) 7gms each
- 2 x HS-5125MG 51 gms for the pair
- CC25 ESC 19 gms
- Warp 4 motor 74 gms
- APC 6x4 prop + adapter 10 gms
- Wiring harness 30gms
Wing half post #51 -> 84gm
Wing half post #59 -> 100gm
Wing half post #67 -> 110gm
Wing half post #77 -> 138gm
Wing half post #82 -> 148gm
Wing half post #85 -> 162gm
Wing half post #116 -> 174gm
Wing half post #147 -> 180gm
Wing half post #155 -> 280 gm
Wing half post #169 -> 290 gm
Wing half post #191 -> 378 gm
Complete wing RTC post #204 -> 841 gm
Two Tails & control surface, post #132 -> 38gm
Tails + CF longeron, post #133 -> 68gm
Tails + CF + rear spacer, post #139 -> 75gm
Body with sides, post #142 -> 120gm
Neck joined at head, post #189 -> 30gms
Neck joined at both ends, post #212 -> 40gms
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Interesting Tim. Thanks for the weights.
1420 odd grams for a glider version is still on the heavy side. At your 700 sq.in. that would be 10 oz/sq.ft.
I picture this "bird" wafting around the slope and climbing up above the foamies, so I'd aim for 6-8 oz/sq.
ft. But that should be easily achievable by throwing out some of the ply.
Graham.

Wing: Step 7 - Glue in top inner spar
This is easy now that the spar already has the correct shape.
First I cut the ends of the spar to the correct shape and then double checked the slot - there were a few
places particularly on the doublers where I needed to sand a little to get the spar to drop in smoothly.
Then glue in place. I used a combination of weights and tape to hold the spar to the top of the ribs.
Note: do not feel tempted to try the next step (ie. step 8) until you have the spar in position. Once you get
the aft spar half way in it is more difficult to get out than it is to put in!

Install inner top spar, CF on the outside!

Wing: Step 8 - Install aft spar
The next job is to install the aft spar (1/8 x 1/4 spruce). This spar also forms the trailing edge of the outer
section of the wing itself and the ailerons and flaps attach to this spar.
This has a nice curve to it... and is a bit of fun to get in.
I proceeded as follows:
- sand the spar to remove all the rough bits, you need the timber smooth
- sand the end of the spar that is being inserted to remove the sharp corners on the blunt end
- start at the outer end and ease it through the holes, the first 2 are easy and then it starts to bend
- just keep easing it along, as you go through each rib it gets difficult until the spar smooths the hole in
the rib a bit
- stop when you reach the inboard side of rib 1
- with a straight edge check that all the ribs are straight, ease the rib along the spar if required
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As noted previously I found this to be a one way process - once you get about half way there is no going
back...
I am going to use Super 'Phatic to glue the aft spar in - this will wick into the joints and give a good bond.

Aft spar in position.

Pause
That completes the first part of the right wing. To proceed further I need the left wing built to the same
stage. Then the next step is to get the alignment of the left & right wing halves correct so that the wing
joiner can be glued in place.
So there will be a slight delay while I get the left wing to the same stage.

Construction so far.
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A closer view of the ribs. The photo has emphasised the glue - this will all be covered by the leading edge
sheeting anyway.

View from the front.

I was a bit busy over Easter - I had to work 2 of the days, but I did fit in some construction.
On the subject of the colour scheme I have something in mind - but I am not going to commit until I am a
bit further on. The problem is that it has to be practical for orientation while flying, so I am thinking about
that as well.
Also, I made a more accurate measurement of the wing area and it looks like my initial estimate was a
little off - a more accurate measurement suggests a wing area of about 620 sq in.

Now I have both sides
I now have the two wings at the same stage of construction. The right wing went much faster (I just
followed my own instructions ).
The next 3 steps in the instructions are:
Step 9 - Check alignment of wing halves and epoxy joiners
Step 10 - Glue in bottom ply trailing edges
Step 11 - Sand faces of root rib, attach rib 1 doubler and ensure a gap-less fit
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I think that I may alter the order here slightly and do steps 10, 11 and then 9.
I also think that I may change the ply rib 1 doublers for balsa ones, this is one reason I have left the lower
spar longer than required so that I arrange for the lower spars to connect at the join.
Firstly I checked a few things:
- I used a square to check that the wing joiner comes out of the wing root at right angles to rib 1. Because
I used a non-standard joiner I needed to sand the hole in rib 2 on one wing slightly, and ribs 3 & 4 on the
other wing.
- I assembled the two halves and checked for alignment on the plans.
- Next I put the wing together and checked the dihedral. As measured it appears that when the top spars
touch there is a 4mm gap at the bottom (ie. 2mm on each side to get a vertical join).
- The dihedral appears to be 7 degrees (ie. 3.5 degrees up on each side). That's a bit funny because the
plans say that the total dihedral is 5 degrees. Edit: That turns out to be OK - the plan says 5 degrees,
however, the joiner design is for 7 degrees - which is what i have. I will update the details of this once I
finish the wing construction.
With my wing joiner there is no slop in the installation and it looks all OK exactly as is.
Playing with this convinces me that I need to get the bottom trailing edge installed so that the ribs are all
fixed before I go any further. This will ensure that my rib 1s are all exactly straight.
Also I would like to get the alignment of the join all sorted out before I commit to glueing in the joiners.
This means that I need to work out how I am going to sand a 3.5 degree join on each wing half.
Also I don't really want to sand into the main rib 1, and the 1/16 ply doubler for rib 1 will not be quite
thick enough by my calculation. So I am going to proceed with a 2mm balsa doubler - most of which will
be sanded away.

Check the alignment of the wing joiner.
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A quick check of the two halves joined up. The ribs really need the trailing edge installed to get them all
exactly straight.

The wing join from front on. The joiner tube checks out as parallel to the table with both rib 8s at the
same height off the table - it all looks basically OK at this stage.

Wing: Step 10 - Glue bottom tailing edge
First sand any of the aft spar that sticks through rib 1 so that it is smooth with rib 1 - this allows rib 1 to
be checked to ensure that it is straight when the trailing edge is glued on.
I sanded the trailing edge ply on both sides, and also the edges.
The ribs have a small standoff and a slightly larger tab to fit into the slot on the trailing edge. Test fit the
trailing edge, some of the ribs drop neatly into the trailing edge, others sit on top of the trailing edge.
I assembled everything on the plans and checked that it was all square. On one side I had to remove the
very thin bit of material on the rib 1 slot so that rib 1 would sit straight.
I marked the position of the ribs, added glue and that was it. I would not normally do this, however,
everything fitted so well that I just clamped to hold everything firm.
Note: the instructions tell you to remove the standoffs at this point - ignore these instructions, these
standoffs are required to get the correct wing shape.

This is the bottom trailing edge - note the long slots for the rib alignment.

Here you can see the standoff that ensure the correct wing shape and also the longer tab for attaching the
trailing edge.
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Some of the ribs are recessed into the trailing edge.

Others sit on top.

And this is everything clamped up and glueing.

Outer top spar
I thought that I would investigate the outer top spar while things were glueing.
There is not quite as much 'shape' to the outer top spar as there was for the inner top spar.
This is the section along the outer top spar from ribs 8 through to 16 - from ribs 16 to 19 is basically a
straight line.
I think I may just try soaking the spar and then shape it for these relatively small bends.
Once I get a bit further on I will make a final decision.

pterosp2.pdf
A3 PDF of section along outer top spar. Original version.
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pterosp2V2.pdf
A3 PDF of section along outer top spar - version 2 drawing. Corrects the rib 13 height.

Step 11 - Sand faces of root rib, attach rib 1 doubler and ensure a gap-less fit
I have decided to vary things a little here. The kit is supplied with two 1/16 ply doublers for rib 1. The
instructions say
Quote:
"Sand faces of root rib (rib 1) and check surface mating... Glue rib 1 doublers in place and sand as
necessary for a gap-less fit between wing halves."

This has the advantage of leaving a hard (ie. ply) wing root which is probably less easily damaged.
However, for various reasons I am going to proceed as follows:
- roughly shape a pair of rib 1 doublers out of 2.4mm balsa
- glue doublers to rib 1
- trim lower spars to that they are flush with the balsa
- sand the required joining angle to the balsa wing roots
The first couple of things I can do tonight.

Ply rib doublers supplied with kit.

Roughly shaped balsa doublers.
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Add glue and clamp on.

Step 11 - continued
Then I trimmed the lower spar to make it flush with the balsa and sanded the balsa to match rib 1. The
only trick here was that I left the balsa flush with the bottom of the trailing edge and stepped the balsa
down to rib 1 where the trailing edge ended. There will be balsa caps on the ribs eventually to make it all
the same level.
I made a sanding jig to get the 3.5 degree angle on the balsa and sanded the first wing root to the 3.5
degrees.
I looks about right. I now need to reverse the jig and sand the other wing root. Then I can see what minor
adjustments I need to make.

After sanding balsa to the same shape as rib 1, balsa left at the same height as the lower tailing edge.

Sanding jig. A few aluminium brackets to hold the wing in place and a bar clamped on to get the correct
angle.

Another view. Hold the wing flat on its standoffs and gently sand the balsa surface until the sanding block
rests on the bar and edge of the jig.
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A bit difficult to see, but here is the 3.5 degree slope.

Root view of rib. The balsa is paper thin at the top so the yellow glue is starting to show through.

Step 11 - continued
With the jig reversed I sanded the other wing root. A little bit of hand sanding then got to a joint that is
gap-less as I normally get.
Side note
For anyone else constructing the Pterodactyl I would suggest that you look closely at the position of rib 1
as drawn on the plans. The outboard small ply doubler is shown on the plans and then there is a gap
between it and rib 1. I ignored the doubler and positioned rib 1 as shown on the plans.
Now that I have everything constructed I can see that I have a gap where rib 1 slots into the lower trailing
edge that is the same size as the gap on the plans. Also, the supplied ply inner rib doubler has a slot cut
for the leading edge, my construction has the leading edge ending at the main rib 1. Also I have a small
gap between the left and right side of the trailing edge.
What this all means is that I suspect that the small doubler is correctly located on the plans and that if I
had used this to align the position of rib 1 a number of things would have happened:
- rib 1 would still locate on the trailing edge, but at the outboard edge of the laser cut slot
- the inner rib 1 doubler would locate over the leading edge and would then be flush with the inboard side
of the leading edge and trailing edge
- there would be no gap on the trailing edge when the join is made
I hope this makes sense.
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Both sides sanded and join done.

Wing: Step 9 - Check alignment and epoxy joiners
I set everything up on the bench, put a 21mm high block under the centre of rib 8 on the lower spar under
each wing side. I then checked that everything was square and measured a few key points on both wings
to check that they were the same height off the table.
Next I needed to trim the joiner sleeve to the correct size. I don't want the joiner to protrude into the shear
web, because my joiner is a bit larger in diameter it turned out that it had to be flush with the outside edge
of the rib 4 doubler.
Then I used fine wet and dry to lightly sand the joiner sleeve where I need to glue it - at each rib, all the
way between ribs 1 and 2 and also for 20mm at rib 4. I also cleaned the sleeve with some acetone.
Then I used epoxy with some microballons to glue the joiner sleeve to ribs 2 and 3 on both sides. I
applied the glue then twisted the sleeve to ensure it was well into the joints. Then I reset everything on the
bench and rechecked the alignment.

This is the sleave visible where the shear web needs to be. I trimmed the sleave so it was exactly the
length that I needed.
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Ribs 2 and 3 glued to the sleave.

Wing: Step 9 - Continued
Then I wanted to make sure that the joiner tube was securely coupled to the spars at the ends. So I shaped
two small pieces of spruce and glued them along the top and bottom of the joiner sleeve, to rib 4 and also
to the top and bottom spars. These pieces are about 20mm long.

Spruce spacers to bond joiner to spars.

Wing: Step 9 - Continued
Where rib 1 and the joiner sleeve meet I wrapped the sleeve with kevlar thread to try and stop the sleeve
bursting under high loads.
This is really a two person (four hand!) job. I don't know if this is the approved method but this is how I
did it:
- Put the inner tube into the sleeve and mask the inner where it comes out of the central end (you don't
want to accidentally get epoxy on the tube).
- Put 1m of kevlar thread onto a small bobbin (I used a Hitec antenna shortener). I got the kevlar thread
by pulling a single thread from a patch of woven kevlar that I have.
- Tie the kevlar around the sleeve with a knot so that it can be pulled tight later on.
- Move the kevlar out of the way of rib 1.
- Apply some epoxy to the rib 1/sleeve all around the join.
- Pull the kevlar tight and move the loop & knot down to rib .
- Start wrapping. It helps to have an extra person at this point to assist in moving the bobbin through the
gaps.
- Try not to get epoxy on the bobbin or your fingers! (That way you avoid epoxy over everything else.
The trickiest part is to avoid dragging the kevlar through the epoxy and then getting the epoxy over other
bits, so don't let too much kevlar off the bobbin.)
- As you go pull the kevlar thread tight and into the epoxy.
- Just go round and round until you have used the kevlar thread up. In theory you want the maximum
thickness at the edge of rib 1. I covered about 8mm.
- Use a tooth pick to even out the winding as you go. This also wets the kevlar with epoxy at the same
time.
- Apply a bit more epoxy to the outside and ensure the kevlar is all wetted through.
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With any luck that should add enough strength.

This is the antenna shortener with 1m of kevlar thread wound on.

And this is the completed job.

Wing: Step 9 - Continued
This should just about finish the main wing joiner.
The instructions call for a balsa "plug" in the end of the brass tube to retain the joiner rod. Because my
joiner sleeve is larger diameter and therefore does not stick out beyond rib 4 I don't want a plug.
I am going to trim the joiner tube so that it is exactly the same length as the sleeve and then use a piece of
balsa scrap glued to the spars and shear webs to retain the joiner.
So I cut the carbon tube to the correct length and sanded a new bevel on the cut end using wet and dry
paper under water.
Then I made two bits of balsa to act as retainers and glued them in against the spars. The sides of these
bits of balsa will eventually attach to the shear webs. I sanded the sides to be flush with the edge of the
spars after the pieces were glued in.
Once the glue is dry reassemble and make sure that the joiner tube is not too long. If the wing halves don't
quite seat properly then sand the joiner slightly.
That just leaves the small rear locator rod to sort out.

Balsa block at the end of the joiner sleeve.
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Wing: Step 9 - Continued
Now clean and sand the small locator rod tubes and assemble the wing halves, main joiner and the locator
tubes and rod.
Remember to keep the flared end of the brass tubes at the wing join end of things.
Now is the time to double check the alignment of the left and right wing halves.
Once that all looks OK epoxy in the tubes. Wait for epoxy to set. I only glued the outside of rib 1 and
inside of rib 2 with epoxy.
Finally make two bits of balsa to act as retainers for the rod and glue these into place. These look like
they will be visible when the model is finished so try and make them look neat. I opted for a 'curved' look
because everything else is curved and fashioned a block that attached to the aft spar and outside of rib 2.
I don't know that I am 100% happy that the wing halves are properly aligned - but it is really too early to
tell without the complete wings. Everything looks OK - so I will just have to trust it turns out OK.
So that completes the wing joiners.
There have not been any 'thumbs down' posts pointing out any problems, so now we can move on!
Weight of wing half now 110gms

Aft locator in position.

This is one of the retainers for the locating rod.

Housekeeping
I am about to move back to constructing the outside sections of the wings.
So a little housekeeping is in order.
- I wrote the rib number on all those little separate triangular trailing edge bits that will eventually be used
to make the ailerons. I then transferred them into two jars for safe keeping. If, like me, you have managed
to loose one (or two?) now is probably a good time to make replacements.
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- Then I removed all the remaining ribs from the sheets and sanded them both sides and also along the
edges to remove the lumps.
- I also checked the depth of the spar slots to make sure the spars were going to fit properly.
- Then I divided the ribs into left and right ones and put them in my L and R box.
I also took the opportunity to clean the work bench...

Step 12 - epoxy lower outer spar in place
Time to put the wing halves back onto the plans. With any luck they still line up.
Way back at step 1 when I cut the spars to shape I didn't actually cut the outer section to the correct
length, mainly because I don't like cutting anything until I can check it a few times.
So the first thing I did was to check the inner/outer lower spar join to make sure it still joined OK. A bit
of sanding was required.
Then it's time to commit to the length of the outer lower spar - note that this spare but joins onto rib 19,
rather than the rib being notched.
After trimming the spar I had a look at how rib 19 attached - it looks like the spar and leading edge are all
going to just fit without making the spar any thinner. At this point I noted that the trailing end of rib 19 is
slightly larger than the aft spar. I then looked at the trailing edges of the spars... of course, they are all
different heights....
Ribs 9 to 12 have notches for the spar and will all line up correctly without assistance, however ribs 13 to
19 just but up to the spar. At this stage, based on the fact that the lower wing is basically flat, it looks like
I will keep the lower edge of the aft spar flush with the bottom of the ribs. There will need to be some
fillers in the trailing edge to get the levels correct on the top side.
Anyway, the next thing to do is to cut a doubler for the spar join from 1/16 ply and then epoxy the spars
and doubler together. Might as well make 4 of these at the same time...
Shape one of the doublers to fit exactly on the lower join, make sure it doesn't get in the way on installing
rib 9. I suppose in an ideal world the doubler should be flush against both ribs 8 and 9.
Then epoxy the spars together and the doubler on the top. It is a bit difficult to clamp this so what I was
this:

- cut a bit of foam to the shape of the top/bottom spar gap, make the foam about 1/16" smaller so that it
just fits in easily when the doubler is in place
- put a bit of plastic film as a release on the building board
- put the bits on top of that
- epoxy the spar edges where they join and put the spars together
- epoxy the top of the spars at the join and also the correct side of the doubler
- put the doubler in position
- use a few bits of sticky tape to hold it there
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- put a bit of plastic film on top as a release
- put the scrap foam into the gap
- use a few scraps of ply between the top spar and the foam and this should act as a clamp. I suppose I
will find out in a few hours...
Important Note: In order to get the lower outer spar to glue properly into the ribs I needed to put a 1mm
balsa shim under the spar from ribs 10 to 13. I taped this down with sticky tape so that nothing could glue
to it.
Tape the 1mm shim down before glueing the spars together. See posts below concerning this problem.

This is the rib 19 leading edge/spar arangement.

And the rib 19 trailing edge. Note that the TE of the rib is taller than the aft spar.

This is the TE of ribs 13-19 (rib 13 on the right to rib 19 on the left. The standoffs are supported on the
flat surface.
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