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How To Create Polyhedral Wings In RockSim V9=

By Tim Van Milligan

RockSim 9 has been out since last Christmas and |
haven't talked a lot about it yet. Nearly all of the RockSim
articles I've written in this newsletter since then have been
generic and applied to earlier versions of the software as
well as to the latest. But in this article, I'll show you the new
“pod” feature in Version 9.0, and how to use it to create
polyhedral wings (or fins) for your rocket.

What is a Pod?

In RockSim version 9, a “Pod” is a collection of parts
that are attached to the outside of the rocket. It is similar
to the “Sub-Assembly” part that was available in previous
versions of RockSim. The difference is that the Sub-As-
sembly had to be in-line or within the central core tube of
the rocket. The pod is on the OUTSIDE. Because of this
new pod feature, version 9 allows you to create some very
unconventional looking rockets. Polyhedral wings/fins is
just one example.

What is a Polyhedral Wing?

“Dihedral” is the upward angle from horizontal of the
wings of an airplane. The purpose is to provide roll-stabil-
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Fig. 1: Top to bottom: dihedral, tip-  just as easily fly
dihedral and polyhedral (from Model upside down as it
Rocket Design and Construction, could fly right-side
page 206.) up.

Polyhedral is a special form of wing dihedral. Instead of
the wing being made from one single panel, it is broken up
into segments. This is more effective than simple dihedral,
and it looks cooler too.

How Do You Make A Polyhedral Wing in
RockSim v9?

To make a polyhedral wing requires the use of pods.
The basic process of creating a pod is very similar to that of

About this Newsletter

You can subscribe to receive this e-zine FREE at the Apogee
Components web site (www.ApogeeRockets.com), or by
sending an e-mail to: ezine@apogeeRockets.com with “SUB-
SCRIBE” as the subject line of the message.
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Fig. 2: The “Pod” is a new component in version 9.

creating sub-assemblies. Here is the overview:

1. Select a part in the design where you’ll attach the pod.
Then click on the “Pod” button in “Add New Compo-
nents” palette. (Figure 2)

2. Give the new pod a name and close the pod editor
screen.

3. Add other parts to the pod.

4. After all the other parts have been added, come back
and edit the pod. In this final step, you’ll tweak the
position of the parts.

Let’s walk through the process by creating a simple
design that uses polyhedral wings. Later, I'll show you how
to attach the polyhedral wings to different locations on the
body of the rocket.

Fig. 3: Start with a simple two-fin design

Continued on page 3\
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Create Polyhedral Wings in RockSim

As shown in Figure 3, we’ll start with a very basic rock-
et with a set of wings attached. I’'m sure you can get this far
on your own, as it is a simple rocket with the number of fins
in the group set to just two. They are then rotated around
the tube 90 degrees using the radial position tab in the fin
editor screen.

Now we’re going to add a pod. Before we do, we have
to select the object in the parts tree where it is going to be
attached. It can be attached to any of the parts actually, but
it makes intuitive sense for someone else that may be look-
ing at your design to attach it to the fin set. So we’ll high-
light the fin in the parts tree, and then click the pod button
to add the new component.

External pods can't be atached 1o fin seis
that specify more than one fin.
You can split the selected fin set into an
eqguivalent set of single fins
and then attach pods 1o the single fins
Would you like to split up the fin set and

| add vhe pod 1o the first fin 7

& G
1

Fig. 4: This warning message will actually save you
time, because RockSim will do the work for you when
you click “Yes.”

When we do that, we’re going to immediately get a
warning message. The message says that a pod can only
be attached to one fin at a time. If you have a fin set with
multiple fins, the set has to be broken up into individual fins.
So you’ll simply click on the “yes” button, and RockSim will
automatically split the set up into multiple fins.

If you look at the parts tree at this point, you'll see that
now you have two fin sets. One of the sets has a pod at-
tached to it.

It should be noted that you could have done this manu-
ally yourself by creating each fin separately. And in the
future, you probably will. Why? Because as we’ll see later
on, it will save you time by reducing the number of steps
necessary to create the wings. Actually, you’ll see that we
only need one fin, because we’ll duplicate it after we’ve
attached the pod to it. But I'm getting ahead of the process,
so let’s back up a second.

After you select the YES button to allow RockSim to
convert the set of fins into individual ones, you will immedi-
ately be taken to the pod editor screen. Right now, we don't
need to do anything, except maybe to change the name
of the pod. | like to give everything distinctive names so
that | can tell them apart. And you’ll want to too, because
your rockets are going to get really complex, and it will get
burdensome to edit them later if all your eighty pods in the
design are simply called “pod.” Because of that, I'm going
to call this pod the “outer panel attachment pod.”

With the pod attached, now we can start attaching
(Continued on page 4\
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Create Polyhedral Wings in RockSim

parts to the pod. I’'m only going to attach a single fin to the
pod, I'll make sure the pod is highlighted in the parts tree,
and then simply add a trapezoid fin to it.

Now a fin editor screen will come up. Since | only want
to add one single fin, I'll go ahead and change the number
of fins from three to one.

When adding this fin, you may notice a couple of

things. First, it may have to be rotated 90 degrees in the
“radial position” tab so you can see it. | rotated the inner
wing panel 90°, so in this design | also have to rotate the
outer wing panel by the same amount. We’ll come back to
the radial position tab later, because we want it at a differ-
ent angle other than 90°.
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Fig. 5: Add a fin extension to the pod that is on the tip
of the inner wing panel.

Fig. 6: In the pod editor, you’ll move the fin extension
back to the right location. Note that the ‘front of the
owning part’ is where the fin is attached to the tube.

(Continued on page 5\

Staging Electronics

* Designed to ignite the top
4/ motor in two-stage rockets.

i * Provides an easy way to
stage composite propel-
lant motors

e Fires off igniters after a
preprogrammed amount of
time following liftoff

e G-switch senses liftoff and
insures against a false launch-
detection

¢ Small, lightweight design is great
for skinny rockets

e Easy-to-use, and will fire off any ig-
niter, including clusters!

-

Battery, bcmery connector, mounting
board and igniter are not incuded.
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Create Polyhedral Wings in RockSim

As you enter the size dimensions to the new outer wing
panel, you’ll notice something else. There is no “position”
slider on the screen like there would for a regular fin at-
tached to a tube. This is because the fin is attached to the
pod, and the “pod” controls the location of the parts. Do you
get an idea what the next step will be? Right. We need to
go back to the “Outer Panel Attachment Pod” and adjust
the location (where it is attached to the fin).

When we go back to the pod editor screen, just use the

Comeva  Balarais -l paenas - TTa i sas  Bmiodesmny  fe Tiles
h llj
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slider bar to more the fin where you want it to be (Figure
6). Finally, uncheck the little box that says “This pod can be
ejected during simulations.” Since this is a fin, we want to
keep it attached throughout the entire flight. Now click OK
to save the change to the pod.

Our outer wing panel is not a polyhedral yet. The only
thing we need to do is adjust the radial position of it; in
other words, we’re going to tilt it upward with respect to the
rocket body. We’ll go back to the fin editor screen for the
outer wing panel to do this (do you see now why everything
needs to have a distinctive name?).

When we get to the fin editor screen, switch to the base
view, so you can see the effect of changing the radial angle
of fin (shown in Figure 7).

Once the radial adjustment is completed, you’ll see
we’ve got one wing completed as shown in Figure 8. Now
all we have to do is the identical procedure to the other
main wing.

Fig. 7: One final adjustment is necessary in the fin edi-
tor screen to tilt the wing extension.

GET THE BEST QUALITY TUBES

AT THE BEST PRICE!

MNEW

You get:

(4) AT 29/13

(4) AT 41/18

(2) AT 56/18

(2) AT 66/18

(1) AC-56

(1) AC-66

Price: $22.72
You Save: $5.17

You get:

(6) AT 13/18
(6) AT 18/18
(6) AT 24/18
(6) AT 33/18

Price: $26.00
From Estes, you would
spend over $44.45!
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Fig. 8: The right wing is now completed.

But that would be silly because it is a lot of work. It
would be easier if we just copied the existing wing, and
flipped it over to the other side of the rocket. And that is
exactly what we will do. Therefore the existing fin, which

(Continued on page 6\
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Create Polyhedral Wings in RockSim

doesn’t have a pod on it, is going to be in the way. The
solution is just to delete it from the rocket design. Remem-
ber earlier | said it would be simpler to just do a single fin?
If we did just one earlier, we would have removed the step
of deleting the unused one. | hope this makes sense to you,
because if it does, you'll be making designs a lot faster in
the future. Copy and Paste is a great time saver.

You just need to highlight “Fin Set-1”, and choose
Copy from the Edit menu. Then highlight the body tube,
and choose Paste from the edit menu. You'll have two Fin
Set-1’s. At this point, they are superimposed on top of each
other. So we have to move the new one so we can set it
by itself. Double click on the new Fin Set-1 to open up the
fin editor. Then click on the Radial Position tab. Using your
keyboard, just put a negative sign in front of the 90 to make
it a -90° as shown in Figure 9. That flips it over to the other
side of the tube.

The only other thing we need to do in the fin editor is to
change the name of the fin. It makes it too hard to edit the
design when we have two parts called Fin Set-1. A descrip-
tive name would be “Portside fin,” but for the sake of speed,
I'll just change it to Fin Set-2.

The tip of the fin is angled down at this point, because

R dngls - fe ol Dl (2 ]
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Fig. 9: Once the wing is duplicated, use the radial posi-
tion tab to rotate it to the other side of the rocket.

basically we flopped it over to the other side of the tube.
We'll correct that next by editing the outer wing panel.

Open in the fin editor the outer wing panel that is con-
nected to the pod of Fin Set-2. In the Radial Position Tab,
adjust the angle so it matches the wing on the other side of
the rocket. | find viewing the design in the base view works
best here.

YEA! We've created a polyhedral wing! Figure 10
shows the 3D view of what you’ve accomplished.

(Continued on page ﬂ
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@ Launch controller for mid-power rockets.

~

@ Hooks right up to your car’s battery.
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type of rocket motor igniter.

@ 24 foot cord, allows you to stand far back
for launch safety.

Audible continuity buzzer lets you know the
L i
circuit is armed and ready for launch.

@ Flatjaw alligator clips
(for easy hook-up of igniter.)
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Create Polyhedral Wings in RockSim
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Fig. 10: With both tips tilted upward, you have the spe-
cial case of polyhedral called “tip-dihedral.”

Offset To The Tube Polyhedral Wing

If you look at our design, the wings are polyhedral, but
they are still protrude from the center of the tube. Wouldn't
it be cool if they were attached to the top or the bottom
of the tube? I think so too, so I'll show you how to do that
next.

Here is the general procedure: we’re going to take our
existing design and move the wings to a new pod that is on
top of the tube.

Advenrtise in the
“Peak of Flight”

Dollar for dollar, you’ll see the most results by advertising in the Peak-

of-Flight Newsletter. In fact, I guarantee it. If you don’t see more results

from your advertisement in the Peak-of-Flight Newsletter, I'll run your
advertisment for two more issues at NO COST!

Call us at: (719) 535-9335

The obvious first step is to create a new pod on the
rocket. This pod is going to be attached to the tube of the
rocket. Highlight the body tube in the parts tree, and then
click on the pod button to create the new component in the
design. When the Pod Editor screen opens up, all we'’re
going to do is give it a new name. In my design, I’'m calling
it the “Top Mounted Wing Starboard Pod.”

We’re going to do the cut-and-paste procedure again
here. Select one wing and choose “Cut” from the “Edit”
menu. Then highlight the new pod and paste it to it. You'll
end up with something that looks like Figure 11.

Wing Design Study

Length: 17.2520 In. , Diameter: 1.1800 In. , Span diameter: 13.9300 In.
Mass 39.911 g, Selected stage mass 39.911 g

CG: 7.8895 In., CP: 7.0118 In., Margin: -0.75 Unstable

Shown without engines. /

Fig. 11: The right wing was moved to a pod that is on
the top and front of the body tube.

Now do the same thing with the other wing. Create a
NEW pod, and Cut-and-Paste the other wing onto the pod.
You must create a new pod for the part, as things get weird
with the design if you don't.

The parts tree at this point is shown in Figure 12. Of
course it is collapsed and all the fins aren’t showing, But it
looks pretty simple, doesn't it?

Now all we have to do is move the two pods back to the
correct location on the rocket in the pod-editor screens. I’'m
sure that you can do this without me walking you through
the steps.

(Continued on page 8\
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Create Polyhedral Wings in RockSim

Components | Status |

v=ESustainer
-smiiNose cone
v @l Body tube
b == Top Mounted Wing Starboard Pod
» = Top Mounted Wind Portside Pod

Fig 12: The wing is composed of two pods.

My rocket with the off-set tip-dihedral wings looks
great, as shown in Figure 13.

There is one final tweak you might do. That is to go
back to the inner wing panels and change their radial posi-
tion. For example, | went back and tweaked them so they
are tilted 10° from the horizontal line. As shown in Figure
14, the wing is a true polyhedral now, where before it was a
form of polyhedral called tip-dihedral (Figures 10 and 13).

Gliders in RockSim?

RockSim is now pretty close to being a glider design
program as well as being the best for creating rockets.
Don't tell the glider folks yet. Let’s keep it our secret.

Why? Because we’re not totally there yet. The one
piece of information is the Neutral Point of a glider. The

Fig 13: The wing is now off-set with respect to the cen-
terline of the tube.

-

Fig 14: Finally, the radial position of the inner wing pan-
els are each tiltled 10°, making a true polyhedral wing.
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Fig 15: Displaying the glide CP (Neutral Point) is com-
ing in a future version of RockSim v9.

Neutral Point is the CP of the glider in one axis of the
rocket. RockSim does calculate it, but it doesn’t display it
as such right now. The CP that RockSim displays is always
the “worst case” CP location. For a flat wing glider (like
shown in Figure 3, the CP will be somewhere on the nose
cone. It can get very confusing for users if there are mul-
tiple CP’s displayed.

We’re still working on a way to display the Neutral Point
CP without creating more confusion for people that are just
getting started with RockSim. That is why it is displayed in
the preferences of RockSim, although it is non-selectable at
this point (Figure 15). It is “rocket science” after all.

Conclusion

This process looks complicated on paper, but when you
give it a try, it actually isn’t too hard. It is really fun, in that
you are making something that is actually pretty complex.
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