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COMMERCIAL SINGLE-STAGE MODEL ROCKET

TITANTITAN
Hands-On Requirement 1Hands-On Requirement 1

OBJECTIVE: This is the cadet’s first opportunity to build an entry level,
solid propellant, single-stage commercial rocket kit.

Example of a completed Skill Level 1 rocket: Estes Alpha
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     To meet the hands-on requirements of this phase, it
is necessary for the cadet to build a single-stage, solid-
propellant model rocket. The example shown in the
illustrations is that of the Estes Alpha model rocket kit.
The Alpha a Skill Level 1 kit, which is considered
“beginners” level. Another kit that is very commonly
used in the CAP rocketry program is the Alpha III. Its
Skill Level is EX2 which is also considered “beginners”
level and is even more basic and easier to assemble
than Skill Level 1. The differences between the two kits
are that the Alpha III comes with a finished nose cone,
body tube and fins (no surface preparation or painting
required). It also has a single piece, molded fin unit (fins
do not have to be individually glued to the body tube).
The Alpha does not have these features.
      The first illustration shows all the parts required to
build the Alpha kit. The Alpha is a good example

because it uses parts that are common to most basic
model rockets. Following this is the “Model Rocket
Flight Profile,” and it will acquaint the builder with a pic-
ture of the launch-to-touchdown sequence of events.
Prior to building a first model rocket, it would be helpful
to review the illustrated parts list. Then it is recommend-
ed that the cadet obtain a model rocket similar to the
Alpha in basic construction. Every model rocket kit will
come with complete assembly instructions provided by
the manufacturer. It is important that these instructions
be thoroughly reviewed and understood by the builder
prior to beginning assembly. The supplemental instruc-
tions provided in this section will give tips on how to
achieve a high-quality finish on a model rocket (not
applicable to the Alpha III since it is already provided
with a high-quality finish).

Building A Basic, Beginner-Level Model Rocket
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The cadet shown here
is following one of the
most important rules
for building rocket kits:
read the instructions!

     All too often, cadets get in a hurry and construct a model rocket with very little reference to the instructions. It
is highly recommended that the builder go over each step carefully and arrange the parts in the order that they will
be used in construction.

The builder can also use a sanding block.
The paper is wrapped around a block for
sanding the balsa pieces. This creates a
flat surface when sanded.

The fins can be held together and the sur-
faces sanded. This makes all of the fins 
uniform. 

Masking tape can be used to hold sand-
paper to a flat surface. This makes a solid
base for sanding edges and flat surfaces.

The leading edges can (and should) be
rounded to provide a more aerodynamic
surface.

It is highly recommended that the builder
use a sanding sealer on the balsa. This
seals the surface and makes a more pro-
fessional looking paint finish.

Not everybody knows the difference
in sandpaper. To be sure, follow this
grit guide and purchase a sheet that
won't damage the balsa used on
model rockets. Something in the
range of 150-240 works well for
sanding fins.

Grit Guide
60

100
150
240
400
600

1500

Coarse
Medium
Fine
Very Fine
Super Fine
Ultra Fine
Ultra Micro Fine

CONSTRUCTION TIPS

For sanding rounded surfaces, you can pur-
chase a foam sanding pad at most hobby
shops and some home supply stores.
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White glue can be used to make a nice,
rounded fillet between the fins and body.
Apply the glue and run your index finger
along the length of the joint. The finger pro-
vides a nearly perfect form for the fillet. Glue
may be easily removed from fingers with
water.

Once the rocket is completely assembled
and all balsa components sealed, it is ready
to be painted. After spraying one or two
coats of primer, carefully sand the surface
with a finer grade of paper. It is recommend-
ed that the builder let the rocket set
overnight so the primer has a chance to
cure. It is also recommended that very fine
sandpaper be used for the final primer coat
sanding step.

Depicted here is an example of an elaborate
and finely detailed paint finish, requiring
meticulous masking and pin striping. If the
cadet wishes to spend the time, he or she
will be rewarded with a model rocket that is
truly exceptional in appearance. NOTE: the
finished product is depicted on the first page
of this section.

LAUNCH SUPPLIES
To launch your rocket you will need the following items:
•   Electrical Launch Controller and Launch Pad
•  Recovery Wadding
•  Rocket Motor (appropriately powered for the rocket’s first flight). Each kit

should be provided with a list of appropriate motors designed to fly the rock-
et successfully. Select the motor that is recommended for the rocket’s first
flight.

FLYING YOUR ROCKET
• Choose a large field away from power lines, tall trees, and low flying air-

craft. Locate a flying field that meets the minimum site dimensions as
outlined in the NAR safety code. Sports fields may provide adequate
area for lower altitude flights.

•  Launch area must be free of dry weeds and brown grass. Launch only dur-
ing calm weather with little or no wind and good visibility.

•  Don’t leave parachute packed more than a minute or so before launch dur-
ing cold weather [colder than 4° Celsius (40°) Fahrenheit]. Parachute
may be dusted with talcum powder to avoid sticking.

MISFIRES
If the igniter functions properly but the propellant does not ignite, keep in

mind the following: An igniter will function properly even if the coated tip is
chipped. However, if the coated tip is not in direct contact with the propellant,
the motor will not ignite.

When an ignition failure occurs, remove the safety key from the launch
control system and wait one minute before approaching the rocket. Remove
the expended igniter and install a new one. Be certain the coated tip is in
direct contact with the propellant, then reinstall the igniter plug. Repeat the
countdown and launch procedure.

FOR YOUR SAFETY AND ENJOYMENT
Always follow the NAR (National Association of
Rocketry) MODEL ROCKETRY SAFETY CODE
while participating in any model rocketry activities.

FINAL PREPARATION AND LAUNCH
• Be certain safety key is not in launch controller.
• Remove safety cap and slide launch lug over

launch rod to place rocket on launch pad. Make
sure the rocket slides freely on the launch rod.

• Attach micro-clips to the igniter wires. Arrange
the clips so they do not touch each other or the
metal blast deflector. Attach clips as close to pro-
tective tape on igniter as possible.

• Move back from your rocket as far as launch wire
will permit (at least 5 meters - 15 feet).

• INSERT SAFETY KEY to arm the launch 
controller.

• Give audible countdown 5...4...3...2...1
• PUSH AND HOLD LAUNCH BUTTON UNTIL

MOTOR IGNITES.
• REMOVE SAFETY KEY FROM LAUNCH CON-

TROLLER. KEEP SAFETY KEY WITH YOU OR
REPLACE SAFETY KEY AND SAFETY CAP ON
LAUNCH ROD.
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Pictured here is the moment of ignition. The launch controller
sends an electrical current through the leads to the igniter
installed in the motor. The resultant heat ignites the propellant
and the rocket lifts off.

Cadet is shown connecting the launch controller leads to the
igniter in preparation for launch.



31

1.   Electrically ignited
motor provides
power for lift-off 8.  Touchdown! Replace the motor

and recovery wadding, and
you’re ready to launch again.

2.  Rocket accelerates 
      and gains altitude

3.  Motor burns out 
      and rocket continues 
      to climb during the 
      coast phase.

4.  Tracking smoke 
      generated during 
      time delay/coast 
      phase

6.  Recovery
      systems are
      deployed

7.  Rocket safely
descends

5.  Rocket reaches peak 
      altitude. Ejection 
      charge activates 
      recovery system.

MODEL 
ROCKET
FLIGHT

PROFILE


