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Add Flip-Out Fins To Your Model Rocket

In Peak-of-Flight Newsletter #300 (www.ApogeeRock-
ets.com/Education/Downloads/Newsletter300.pdf), I 
showed you how to add flip-out fins to your RockSim 
designs. But I left the details up to you on how to actually 
implement the construction of such designs. In this article, I 
thought I’d give you some ideas on how to add flip-out fins 
to your rockets.

Flip-out fins are mainly used in multi-stage scale model 
rockets, where the upper stage doesn’t have fins. The 
Saturn V model is a perfect example of this. Incidentally, if 
you’re wondering why real NASA rockets don’t have fins, 
see Peak-of-Flight Newsletter #248 (www.ApogeeRockets.
com/Education/Downloads/Newsletter300.pdf). It explains 
how the rocket is controlled using steering motors.

The other place where flip-out fins would be useful is 
when the rocket is launched out of a tube. There are many 
military applications for this, but for us as modelers, I’ll just 

stick with scale models. It really isn’t too much different to 
launch a rocket out of a tube, as you’ll see in this article.

Method #1: Fold-out Fins
In Peak-of-Flight #300, I used the example of fins that 

fold radially, as shown in Figure 3. This may not be the best 
method for making flip-out 
fins, but it does work. The 
military uses this on many 
small rockets. Aerocon-
Systems sells a little rocket 
called the FlippiFinn that 
utilizes surplus fin cans from 
military rockets, as shown in 
Figure 4. 

The military style rocket 
uses curved fins, which help 
increase the surface area of Figure 1: Seperation point between the first and sec-

ond stages on the Saturn V.

Figure 2: The fin can of the 2nd stage, with the fins in 
the extended position.

Figure 3: This is Figure 10 
from Newsletter 300. Note 
that this matches what 
was created in Figure 2.

http://www.apogeerockets.com/index.php?main_page=subscribe
http://www.apogeerockets.com/education/downloads/Newsletter300.pdf
http://www.apogeerockets.com/index.php?main_page=subscribe
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the fin, and make them more effective. But, as you can see 
from Figure 2, flat fins can also be constructed.

For something as complicated as flip out fins, you really 
need to plan in advance how everything is going to work. 
This is the type of engineering challenge that gets my blood 
flowing.

The process starts by drawing a full-size layout of the 
parts. I showed the start of this in Newsletter 300, but now I 
had to take it a step further.

The first thing I had to find out was how far the fins 
would stick out once they were deployed. I needed this to 
put into RockSim to see if the rocket would be stable. 

The next critical thing was to figure out some way to 
way to prevent the fins from overrotating during deploy-
ment. Obviously, you want them to be perpendicular to the 
body of the rocket so they stick out into the airflow as much 
as possible.

To stop the fins from rotating, I put little wood tabs 
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Guillotine Fin Alignment Jig

• Get Perfectly Aligned Fins Every Time
• Holds the Tube In a Horizontal Orientation 

to Prevent Glue Drips
• Self Adjusts to ANY Size Tube From 13mm 

(BT-5) to 66mm (BT-80) 
• Securely Holds The Fin While The Glue Dries
• Kid-Friendly! Helps Them Make Stronger 

Fins, Resulting in Straighter Flights 
• Can Accomodate Fins Up To 1/2” Thick 
• Allows Any Number of Fins on the Tube

www.ApogeeRockets.com

The Most Versatile Alignment Jig Ever Manufactured

Figure 4: Fold-out Fin can from a surplus military 
rocket. Source http://aeroconsystems.com/cart/rock-
ets/the-flippifin-breech-launched-model-rocket/

Figure 5: The stops that prevent the fins from rotating 
too far, were positioned using a full-size drawing.

Fin Rotates
Outward

Fixed Stop Plate

Rotating Stop
Plate.

http://www.apogeerockets.com/Building_Supplies/Tools/Guillotine_Fin_Jig
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Add Flip-Out Fins To Your Model Rocket
(called rotating stop plates) that would project outward 
from the posts. These would rotate with the fins, and strike 
a fixed stop-plate when the fins were in the correct de-
ployed position. The stop-plate is longer than the little tabs, 
because I wanted to give a lot of glue surface to make sure 
they weren’t snapped off by the opening force of the fins.

Making the fins and the rotating stop plate actually piv-
ot was pretty easy. I went down to a hobby shop and found 

some styrene 
tubes that fit over a 
1/4” diameter wood 
dowel (Figure 6). 
The fins and the 
rotating stop plate 
were simply glued 
to the styrene 
tubes, while the 
dowels that went 
through the tube, 
were glued to the 
centering rings.

If you look at Figure 5, you’ll notice there are a couple 
of places where the fins would interfere with the stop 
plates. To overcome this problem, I made the fin a little 
shorter then the length of the styrene tube. This way, the 

Continued on page 5

Ride Your Rocket Skyward
Strap it on. Turn it on. Rocket Skyward!

Experience And Hear The
True Power Of Your Rocket

“GearCam” High-Def
Video
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Figure 6: A styrene tube over a 
wood dowel provides the pivot 
support for the fin.

Figure 7 (Top Right): This image shows the fin and the 
rotating stop-plate in the stowed position. The arrow at 
the top shows a small cut-out I had to add on the tip of 
the fin so it didn’t interfere with the stop plate of the fin 
next to it.

Figure 8 (Bottom Right): The fin is partially open. You 
can see the rotating stop-plate about to come into 
contact with the fixed stop-plate that is bonded to the 
centering ring.

http://www.apogeerockets.com/Electronics_Payloads/Cameras/BoosterVision_GearCam_HD-DVR
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Add Flip-Out Fins To Your Model Rocket
fin would simply swing over the fixed stop plate that was 
bonded to the centering ring.

The dumb thing that I forgot was that the fin also 
interfered with the rotating stop-plate of the fin next to it 
(see Figure 5). I should have cut the fins a little shorter, but 
I decided to simply cut a notch in the tip of the fin so that it 
cleared the rotating stop plate of the next fin over (as seen 
in Figure 7).

The last piece of the puzzle was to figure out a way to 
pull the fins open. The military fin cans (shown in Figure 
4) use a spring. That is pretty nifty. But I decided to use 
a rubber band. To secure the rubber band ends, I made 
some small music-wire hooks. One hook was attached to 
the fin itself, and the other end was secured to the motor 
mount tube. I had to bend the leg of the hook in a curve so 

it would conform to the perimeter of the tube. I used this 
technique before, which you can see in Newsletter 243 
(www.ApogeeRockets.com/Education/Downloads/Newslet-
ter243.pdf).

To keep these hooks secured to the tube, I placed a 
piece of fiberglass over the top of them, which you can also 
see in Figure 7.

I built this fold-out fin device as a seperate fin can. To 
attach it to the rocket, I added two more centering rings 
to the front of the motor tube (Figure 10), and then glued 
these rings into the bottom of the upper stage tube (see 
Figure 2 on page 2).

The nice thing about this particular fin can is that the 
centering rings slip nicely into the tube of the booster stage, 
so the rocket is held together nicely and doesn’t wobble 
between stages.

The one disadvantage is that the small rotating stop 

Space Foundation certified 
as an excellent teaching aid. For further information, call Apogee Components at: 719-535-9335.

www.RockSim.com
v9

Your Cool Rocket Designs 
Look So Much Better In 

RockSim Version 9!

Design It.
Launch It.

Figure 9: The fin can in the stowed position. All the 
rubber bands are hooked up, and as soon as you let 
go, they all spring open with a loud snap.

Figure 10: The completed fold-out fin can, ready to be 
glued into the base of the rocket.

http://www.apogeerockets.com/RockSim/RockSim_Information
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plates are the weak part. If the rubber bands are too tight, 
they are going to slam hard into the fixed stop-plates, and 
they could possibly snap off. So you have to make sure 
that they are strong, and the tension on the rubber bands is  
just right.

The other disadvantage is how far into the airstream 
the fins can protrude. The length can be made as long as 
you want, but the span is limited by the diameter of the 
body tube. This problem leads us to option 2 for flip out 
fins.

Method #2: Pivot Fins (Swing Aft)
When I was at NARCON in Hutchinson, Kansas in 

March, Bob Wing-
ate was showing a 
scratch-built 2-stage 
Saturn V that he built 
with fins that pivoted 
in the rocket. It was 
so cool that I had to 
take some pictures of 
how it operated. 

The neat thing 
about it was that the 
fins pivoted at the 
rear root edge. There 
are two advantages 

to this position of the pivot point.

First, the span of the fin can be made pretty long, so 
the fins can project far out into the airstream. This makes 
them much more effective, and therefore the rocket should 
be very stable. 

The second advantage is that the airflow actually helps 

We’re Paying Cash
For Great Articles for This Newsletter

Are you a writer looking for some serious pocket change? 
We’re paying up to $350 for good how-to articles for this 
newsletter. If you’re interested, see our submission guidelines 
on the Apogee web site.

www.ApogeeRockets.com/Newsletter/Newsletter_Guidelines

Figure 11 (right): 
While I was pho-
tographing Bob 
Wingate’s pivoting 
fins, Doug Guthals 
was taking a pic-
ture of me.

Figure 12: Close-up of deployed Pivot Fins.

http://www.apogeerockets.com/Newsletter/Newsletter_Guidelines
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open the fins. Since they pivot forward into the tube, as 
they slip open, they are designed to swing backward. The 
drag on the fins cased by the air will actually push them, 
and help deploy them. Even if a rubber band should fail, 
there is a chance that the fin could deploy on its own.

In this design, each of the fins are held between two 
long, flat sticks. The sticks have to be made of hard-wood, 
since they need to be rigid. The longer the sticks are, the 
longer the fins can be (which increases the span of the fins 
once they are deployed).

In Bob’s rocket, he had screws securing the forward 
ends of the sticks to the inside of the body tube. But I can’t 
see any reason why they couldn’t be just glued along the 
inside of the tube. The advantage of that is that it would 
remove the screw-head that protrudes on the outside of the 
rocket (creating extra drag).

The forward ends of these wood strips are also used 
as the anchors for the rubber bands that pull the fins open. 
Bob simply laid the rubber bands over the tops of the strips. 
The other end of the rubber band was wrapped around a 
post that was built into a tab (that was similar to a through-
the-wall tab) on the fin. The tab extends from the leading 
edge of the fin. The short post is inserted into this tab. The 
post also serves as a stop, to prevent the fin from over-
rotating.

Cesaroni Reload Motors
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• Standard Sizes Fit Your Existing Fleet
• Easy Assembly, Minimal Clean-up
• Casings & Propellant Available
• Adjustable Ejection Delays
• 9 Propellant Formulations

ApogeeRockets.com/Rocket_Motors/Cesaroni_Casings

Pro-X
A better way to fly.™Kick Your Rockets Into High Gear

Starter Packs Available!

Your Source For Everything
 R

ock
etry

Figure 13 (right): The pivot fins in a partially open posi-
tion so you can see how they rotate downward as the 
rocket stages separate.

http://www.apogeerockets.com/Rocket_Motors/Cesaroni_Casings
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The cool thing is that the rubber band also acts as a 
little bumper that prevents the fin from hitting too hard and 
splitting when the fin pops open (see Figure 14).

The downside 
of this design is that 
it takes up more 
vertical room in 
the rocket. If you 
compare the image 
in Figure 15 to the 
one in Figure 2, you 
may notice that the 
separation plane is 
further forward on 
the rocket.

On the upside, 
this design allows 
you to move the mo-
tor further forward 
in the rocket, as can 
be seen in Figure 
14. This moves the 
CG further forward 
in the rocket, mak-
ing it more stable.

Another method 
of making hidden fins is similar to this method. But instead 
of the fins swinging aft, they are swung forward.

Method #3: Pivot Fins (Swing Forward)
This design came out of the December 1976 issue of 

the Model Rocketeer (the old name of the NAR’s bi-month-
ly newsletter.)

The article, by Gary Cole, entitled: “Multi-Staging the 

Wanted: Your Rocket Products
If you’re a manufacturer of rocketry products, like kits, electronic payloads, parts, construc-

tion tools, motors, launch equipment, or something totally cool, we’re interested in talking to you. 
We’re always looking for new products to sell.

So why have Apogee sell your products? 
We have the best customers that are looking for someting new.
We provide the product support for the customers, so you don’t have to.
We take care of all of the hassles, so you can focus on what you do best.
We are a volume seller - Our web traffic means buyers will find you easier.
Our endorsement means you sell more and make more money!

www.ApogeeRockets.com
If you’re not getting enough sales on your own, let’s talk.

Figure 14: A rubber band, hooked over a tab on a tab 
on the root edge of the fin, helps deploy the fins. The 
forward part of the rubber band is placed over the front 
of the sticks that support the fins.

Figure 15: The fins take up a bit 
more room in the rocket, so the 
separation point moves forward.
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Saturn 1B” had detailed plans for swing forward fins (see 
Figures 16 and 17).

Now the Saturn 1B is a lot harder to stage, because 
the bottom portion of the rocket is made from nine different 
tubes. There is just not a lot of room in those tubes to make 
the fins have a lot of area. So even though the mechanism 
looks a lot like the swing-aft fins shown previously, they 
need to be skinnier on the Saturn 1B. In the plans, the fins 
look more like dowels than they do flat plate.

Dowel-type fins do work as fins, but they are not as 

effective in keeping the model stable, because they work 
on the drag-force principle, instead of the lift-force like a 
normal fin. See Peak-of-Flight Newsletter #314.

The swing-forward type fins have an advantage 
though. The mechanism can be made a lot shorter than 
the swing-aft fins (see figure 14). The fin doesn’t need 
any support structure except at the very front edge. What 
this means is that the rocket will be lighter-weight with the 
swing-forward fins compared to the swing-aft fins.

The biggest downside of the swing-forward fins is that 

Figure 16: Plans for swing-forward fins were found in 
the December 1976 issue of the Model Rocketeer.

Figure 17:The hinge mechanism for swing-forward fins.

Model Rocket Design and Construction
By Timothy S. Van Milligan

The Expanded 3rd Edition

Apogee Components
3355 Fillmore Ridge Heights
Colorado Springs, Colorado 80907 

telephone: 719-535-9335
website: www.ApogeeRockets.com

This massive, 328 page guidebook for serious rocket designers contains 
the most up-to-date information on creating unique and exciting models 
that really work. With 566 illustrations and 175 photos, it is the ultimate 
resource if you want to make rockets that will push the edge of the per-
formance envelope. Because of the number of pictures, it is also a great 
gift to give to beginners to start them on their rocketry future.

For more information, and to order this hefty book, visit the Apogee 
web site at: www.ApogeeRockets.com

http://www.apogeerockets.com/Rocket_Books_Videos/Books/Model_Rocket_Design_And_Construction
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the fins also have to fight against drag as they deploy. 
The airflow is trying to push the fins back, while the rubber 
bands are trying to pull them forward. While the rocket is 
traveling fast, this will have a tendency to prevent the fins 
from splaying open all the way, thereby reducing their effec-
tiveness even further. But as the rocket slows down, they 
will become a little more effective as the rubber bands are 
able to pull them all the way open.

Other Designs for Flip-Out Fins
I’ve covered three different types of flip-out fins in this 

artlcle. But don’t think that is the end of it. There are a lot 
more. In fact, if you’ve got a design that you’d like to share, 
please send it my way. I love these types of designs.

About The Author:
Tim Van Milligan (a.k.a. “Mr. Rocket”) is a real rocket 

scientist who likes helping out other rocketeers. Before he 
started writing articles and books about rocketry, he worked 
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Institute of Technology in Melbourne, Florida. Currently, he 
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also the author of 
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Rocket Design 
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• Won’t Shatter Like Brittle Phenolic Tubes!
• Super Smooth Surface With Tight Spirals
• Standard LOC Diameters Up To 6 inches

• Cut and Slot With Standard Tools
• No Fiberglass Wrap Needed

• Sands and Paints Easily
• Cheaper than Fiber-

glass

www.ApogeeRockets.com/blue_tubes.asp

Blue Tube From
Always Ready
Rocketry

Figure 18: There are many designs 
for flip-out fins, like this one from a 
U.S. Patent.

http://www.apogeerockets.com/index.php?main_page=subscribe
http://www.apogeerockets.com/Building_Supplies/Body_Tubes/Blue_Tubes
http://www.apogeerockets.com/
http://www.apogeerockets.com/
http://www.apogeerockets.com/Education

