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| Parts Of A Model Rocket |

By Tim Van Milligan

When a new modeler gets started in the hobby, they are
often overwhelmed by the terminology associated with rock-
etry. In this article, | will cover the basic names for the parts
used so that you can look like an expert when you talk to oth-
ers about rocketry. | will also try to describe what the purpose
of each part, and why it isimportant to the flight of the model.

Take alook at the drawing on the next page. Feel freeto
print it out asamini poster to display to your friends. It shows
you the basic parts of the rocket. We'll start by describing the
external partsfirst.

Nose Cone

The nose coneistheforward-most part of the rocket. The
purpose of the nose is to reduce the aerodynamic drag on the
model.

Most nose conesthat you find in rocketry are either made
from plastic, or balsawood. When you first get started in rock-
etry, you aimost always buy a pre-made nose. But it is pos-
sibleto make your own. You can make them out of paper, like
anice cream cone, or you can carve one out of wood. If you'd
like to make your own paper cone, you'll find a simple dia-
gram in the book “Model Rocket Design and Construction.”
http://www.apogeerockets.com/design_book.asp. Theproblem
making a paper cone is the seam. It becomes more difficult
when the nose is very long to roll the cone properly.

The alternativeisto carve one out of wood or Styrofoam.
Thisisn't as difficult as it sounds. Actually, it isalot of fun
and you can really save a lot of money. You'll find instruc-
tions on how to make high quality nose cones in the video
book “Making Custom Nose Cones” at: http://
www.A pogeeRockets.com/make _nose cones.asp.

Forward Fins

These are fins placed forward of the Center of Gravity
(CG). | don’t recommend using forward fins, because they
arealwaysdestabilizing. That meansthey will maketherocket
less stable, and could causeit to do loops when you launch it.

Thisisvery unsafe.

If you aretempted to create arocket that hasforward fins,
be sure to run a RockSim simulation to make sure it is still
stable prior to launch.

WE' |l talk more about fins a bit later in this article.

Airframe Tube

Most peoplerefer to this part asthe “ body tube.” But that
isalittle bit vague, because paper tubes are used extensively
throughout the rocket. By naming it as“Airframe,” we know
that it isatubethat can be seen from the outside of the rocket.
Internal tubes can have different names.

The purpose of the airframe tube is to hold the internal
stuff. In other words, it keeps the stuff on theinside from fall-
ing out of the rocket. It also separates the drag-reducing nose
conefromthefin section. If they aretoo close (in other words,
the rocket is very short), the model could be unstable when
you launchiit.

Theairframetubeisaflight critical item. That meansthat
if it should kink while therocket istraveling upward, the flight
will go berserk and unstable. The result will be acrash. Ouch.

The tube usually made of paper. But some bigger rockets
are made from other materials, like fiberglass, or paper that
has been soaked in a phenalic resin to make it hard and stiff.
But for most rockets, paper is plenty strong. If you are just
getting started in rocketry, don’'t worry that the tube is going
to break under flight loads. Paper is actually very durable.

One problem that | see over and over among new model-
ersisthat they attempt to make their rocket too strong. Bullet-
proof in fact. But they don’t realize that this actually makes
for an unsafe condition. The rocket is too heavy because of
the extra glue. So when it goes unstable, it can do alot more
damage than alightweight one.

Always try to build alightweight rocket! Isn't that what
NASA does? Yes. They keep the weight of the rocket low so
that it can fly higher into the air, or carry alarge payload.

Continued on page 3
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Continued from page 2

Launch Lug

Thelaunchlugisthat little paper tube attached to the side
of the model. The purpose of thistubeisto hold the rocket on
thelaunch pad whileit isbuilding up speed. You see, our rock-
ets can't be steered, so they need guidance when you launch
them so that they go in the direction you want. The rocket
needs to reach about 30-40 miles’hour before it leaves the
launch pad. That is when the fins on the back of the rocket
start providing arestoring force to keep the rocket heading in
the right direction.

It is the launch lug keeps the rocket going in the correct
direction until the fins begin to become effective.

The reason the launch lugs are paper is so you can glue
them to the side of the rocket. Plastic straws don’t work well,
because glue doesn’t stick to them.

Aft Fins

Asmentioned above, the purpose of thefinsisto provide
the restoring force necessary to keep therocket heading in the

right direction. Without aft fins, the rocket will go unstable.

Fins can be made out of avariety of materials. The most
common is lightweight balsa wood. The reason is that it can
be shaped easily to create a good airfail, and it can be easily
glued and painted. You can find out more information about
making fins and attaching them securely to the rocket in the
book Model Rocket Design and Construction. http://
www.A pogeeRockets.com/design_book.asp.

The size of the fins depends on the size and shape of the
rocket. | always recommend using a rocket design program,
like the RockSim software to determine if your fins are ad-
equate size. The RockSim software is unique, in that it will
allow you to create any size or shape fin you want. So thereis
no excuse for making an unstable rocket.

Boattail

Boattail isadrag reducing part on the back of the rocket.
It helps direct airflow around the base of the rocket. In effect,
it keepsthe flow smooth, which reducesthe aerodynamic drag
and allows the rocket to fly higher into the air.

It isn't necessary to have a boattail on your rocket. Most
modelsdon’t have one. But they can help to make your rocket

Continued on page 5)

How To Make Better Looking Rockets:
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\_ loaded free from the Adobe website. $12 )

Discover The Secret Techniques Used By Master Craftsmen

Doyouwant to" really" know how to build better looking rockets? Would

you like stronger rockets? Do you want your rockets to fly higher? Are
you pr for time and looking for ways to build rockets faster? If
you answered 'yes' to any of these questions, please read on.

No More Confusion -Your Brain "Gets"” This
Material Instantly

If you wanted to learn piano, karate, or even business, cal cu-
lus, or computer programming -- wouldn't you find it easier to
learn in a classroom, with a teacher, than at home with a book?
Go ahead and try explaining how to tie your shoe to someone
without actually showing them. Do you see my point?

It's the same with building and flying model rockets. When

you see a master craftsman assemble a rocket right before your

eyes, the techniques and proceedures crystallize in your brain. This
really isthe closest thing to having mein your workshop sitting right
next to you at your workbench.

Onceyou watch avideo you just pauseit and then you go do exactly
what you saw me do. If you have aquestion, just hit "rewind" and instantly
access the information you need. You can go at your own pace (fast or slow)
because all the information is right at your fingertips. You'll find this video-
book indispensablefor al your rocket project, both easy and complex. Go to the
Apogeeweb site, and order you copy today! For just $12.95, youwon't find an
better rocket education. (www.ApogeeRockets.com/skill_level 1 video.asp

“Theuseof videosimbedded into the text made the
lessons easy and fun to read. Even my girls could
understand!” -- Craig Christenson

Building Skill Level 1 Rockets (CD-ROM)
P/N 1065

Note: The CD-ROM is not a DVD disk. It is an ordinary computer CD-ROM. It works on both
Macintosh and Windows computers. Requires Adobe Acrobat Reader, which can be down-
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Continued from page 4

dleeker, and to fly higher into the air.

When aboattail islocated in another position ontherocket,
itisusually given another name. Whenit isfurther forward on
therocket, it is called areducer. When it is turned around, so
that the smaller diameter istoward the front of the rocket, itis
called atransition section or sometimes a shoulder.

The easiest way to make aboattail isto take a nose cone,
and cut off the tip with a saw. When you do it this way, you
can have curved shapes, just like a nose cone. You can aso
make boattail and transition sectionsfrom paper sheet. Instruc-
tionsfor doing thisarein the book: Model Rocket Design and
Construction.

Internal Parts

If you again take alook at the diagram, we'll now talk
about the parts inside the rocket. Let's look at the top, and
work downward.

At the bottom of the nose cone, is a cylindrical section.
Thisis called the nose cone's shoulder. It is actually a part of
the nose cone, even though it is listed inside the rocket as a
separate item.

The purpose of the nose cone shoulder isto hold the nose
cone on top of therocket. The nose coneisNOT glued on the
rocket. It gets blown off when the rocket engine's ejection
charge fires. When it comes off, everything inside the rocket,
like the parachute and shock cord come out too.

The shoulder section usually has some sort of attachment
point for the recovery device and the shock cord. That way, it
doesn’t get lost on the way down during the recovery phase of
the flight. On nose cones made out of plastic, the attachment
point is already molded into the part. On nose cones made of
wood, ametal screw eyeisinserted and glued into the base of
the nose cone. Then the parachute and shock cord are tied to
this.

Recovery Device

In most rockets, the recovery deviceis either aparachute
or a streamer. The purpose of the recovery device is to slow
the descent of the rocket, so it lands on the ground softly and
can be flown again.

A parachuteisused on heavier rockets, or when you want
it to come down the slowest; for example, when you have a
delicate payload that needs to land softly.

A streamer isusually used for rocketsthat arelightweight,
or that fly so high that they might drift long distances. The
steamer works just like a parachute (it creates drag to slow it

down), but it descends a bit faster.

Selecting a parachute or streamer can be done using the
RockSim software. It will calculate the descent speed of ei-
ther type of recovery device, so you can see how far away the
model will land. You can even use the FREE demo version of
the software if you aren’'t ready to buy the full version yet.
http://www.A pogeeRockets.com/rocksim.asp

Once you have designed your recovery device, the next
thing you'll need to do isassembleit. For instructions on how
todothat, and to attach it to your rocket, seethe book: “ Model
Rocket Design and Construction.”

Shock Cord

The purpose of the shock cord isto keep the entire rocket
together during the descent phase. Otherwise, you'd need to
put arecovery device on both the nose, and the main body of
the rocket. And you'll have to recover both parts after it lands
so you can fly it again.

| personally prefer Kevlar® as the material for the shock
cord. It is pretty much indestructible. Everything else in the
rocket is going to break long before it does.

There is asmall concern you have to consider when us-
ing Kevlar®. It can cut the upper portion of the body tube if
therocket istraveling too fast during deployment. To counter-
act that, you need to use alonger length of cord; that way, the
rocket has a chance to slow down before the Kevlar® can cut
into the tube. I recommend making the cord three time the
length of the rocket.

For more information about attaching the shock cord to
the rocket, see the book: Model Rocket Design and Construc-

Continued on page 6
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tion.
Recovery Wadding

Many newcomers to rocketry think the wadding is plain
old toilet paper or tissue. It isn't. It has been treated with a
chemical that makes the paper fireproof. Once treated, it
doesn’t burn. It only smolders and self extinguishes.

The purpose of the wadding is to protect the parachute
from getting the full heat of the engine’s gjection charge. The
hot gases of the gjection charge are more than 1000° F, and
can easily melt the plastic or nylon parachute. The wadding
insul ates the parachute from the heat, so that it functions prop-
erly onceit is gected out of the rocket.

Without the wadding, it would be melted into a plastic
wad.

To give the parachute more protection, | like to put the
shock cordinto therocket first, beforeinstalling the parachute.
Any extra space between the parachute and the engine is a
good thing.

Engine Mount

The engine mount is an important part of the rocket. Its

purpose isto hold the rocket engine firmly in place inside the

model, and to align it concentrically with the centerline of the
model.

Itisusually made up of several componentsitems. These
are the engine mount tube, the centering rings, and can also
include an engine block and engine hook (not shown in the
diagram).

In Peak-of-Flight newsletter #104 (http://
www.ApogeeRockets.com/education/downloads/
newsl etter104.pdf), | presented alot of information on how to
design and build your own engine mounts. | would recom-
mend reading that article, asyou'll find alot of good informa-
tion and illustrations.

Conclusion

Even though this was a long article, I’ ve attempted to
simplify thingsto make rocketry understandable. Why?When
you give me a call on the phone to talk about rockets, we'll
both be using the same terminology. We won’t have to guess
what the other istrying to say.

About the Author:
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(http://www.apogeerockets.com) and the curator of the rock-
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Get the entire collection of Peak-of-Flight newsletters on CD-ROM in pdf format. It's absolutely FREE when you
buy the Apogee Technical Publications (#1-#35) set.
Not only do you get the great technical reports, you get all of the first 112
issues of the Peak-of-Flight newsletter on a seperate CD-ROM for no extra
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The Peak-of-Flight CD-ROM gives you much more than the

web-site archives. You also get:

® All issues are in PDF format. This allows you to print them out
quickly so you can share them with your friends.

® Images are high-resolution, so they print out great.

® Many of the earlier articles have been re-written and updated
with new information and illustrations.

® QuickTime videos have been embedded into many issues to
show action sequences (11 movies total).

o S 2T J T ) A ® Many extra reference articles included - So you don’t have to

Newsletter #1to «100 download them from the internet.

Order Today, and also receive #101-#112 ¢ ghrox plans, decals, and RockSim design files included.
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