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FLIGHT SYSTEMS, INC.

Rockets:
Introduction

Flight Systerns, Inc. model rocketry offers a way to become a part of the
technological space age. Flight Systemns model rockets are high performance —
solid fuel rockets capable of flights to extreme altitudes. By using the reliable
commercially produced FSI thrusters, unlimited scientific experiments can be
performed. FSI thrusters are excellent research tools and aid in gaining a
thorough understanding of aerodynamics and jet propulsion principles as well as
basic physics and meteorology. Many schaools incorporate the use of model
rockets into their science departments to create interest and demonstrate the
principles cf rocket flight. They are an excellent teaching aid. When operated in
compliance with the Model Rocket Safety Code, they offer a very safe way (o
enjoy the thrilling sensation of launching a real solid fuel rocket.

Flight Systems, Inc. model rockets can reach altitudes of many thausands of feet.
They should be launched in a relatively open area that is free from overhead
obstructions. Model rockets should be launched and operated under adult
supervision in such a manner that does not create a hazard to persons, property
or aircraft.

Model rocketry using premanufactured items has an excellent safety record.
LET'S ALL KEEP THAT RECORD IN TACT! REMEMBER — Model Rockets are not
toys. They are scientific research vehicles and should be handled and treated as
such. Follow the safety rules as you would with any other activity or sporl.
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FLIGHT SYSTEMS, INC.

* IMPORTANT -

Model Rocket Safety Code

Presentation of the National Association of Rocketry
and Hobby Industries of America

1. Construction — My.mode! rockets will be
made of lightweight materials such as paper,
wood, rubber, and plastic without any metal or
other hazardous material as structural parts.

2. Engines — | will use only pre-loaded
factory-made NAR cerlified rocket engines in the
manner recommended by the manufacturer. | will
not alter or dismantle model rockel engines or
their ingredients in any way, or attempt to reload
these engines.

3. Recovery — | will always use a recovery
syslem in my model rockets that will return them
safely to the ground so that they may be flown
again. | will use only flame resistant recovery
wadding in my rockets.

4. Weight Limits — My mode| rockets will weigh
no mare than 1500 grams (53 ounces) at liftoff
and the engines will contain a total of no more
than 125 grams (4.4 ounces) of propellant. My
model rockets will weigh less than the engine
manufacturer's recommended maximum liftaff
weight for the engines used, or | will use engines
recommended by the manufacturer for my
rockets.

5. Stability — | will check the stability of my
model rockels before their first flight, except
when launching models of already praven
stability.

6. Payloads — My model rockets will never carry
live animals, or payloads that are intended to be
flammable or explosive.

7. Launch Area — | will launch model rockets
outdoors in a cleared area, free of 1all trees,
power lines, and buildings. | will ensure that
people in the launch area are aware of the
pending rocket launch and are in a position to
see the rocket’s liftoff before | begin my audible
five-second count down.

8. Launcher - | will launch my model rockets
from a launch rod or other device which provides
rigid guidance until the rocke! has reached a
speed adequale lo ensure a sale flight path. To
prevent accidental eye injury, | will always place
the launcher so thal the end of the rod is above
eye level or will cap the end of the rod when
approaching it. | will cap or disassemble my
launch rod when not in use and will never store it
in an upright position. My launcher will have a jet

Please sign your name here

deflector device to prevent the engine exhaust
from hitting the ground directly. | will always clear
the area around my launch device of brown
grass, dry weeds, and other easy-1o-burn
materials.

9. Ignition System — The system | use to launch
my model rockets will be remotely controlled and
electrically operated, and will contain a launching
switch that will return fo "off” when released. The
system will contain a removeable safety interlock
in series with the launching switch. All persons
will remain at least 15 feet fram the mode! rocket
when | am igniting engines totaling 30
Newton-seconds or less of total impulse and at
least 30 feet from the model rocket when | am
igniting engines totalling more than 30
Newton-seconds total impulse. | will use only
electrical igniters that will ignite my rocket
enging(s) within one second of actuation of the
launching switch

10. Launch Safety — | will not let anyone
approach a model rocket on a launcher until |
have made sure that the safety interlock has been
removed or the battery has been disconnected
fram the ignition system. In the event of a misfire |
will wait one minute before allowing anyone to
approach the launcher.

11. Flying Conditions — | will launch my model
rocket anly when the wind is less than 20 miles
per hour and under conditions where the model
will not fly into clouds. fly near aircraft in flight, or
be hazardous 1o people or property.

12, Pre-Launch Test - When conducling
research activities with unproven designs or
methods | will, when possible, determing their
reliability through pre-launch tests. | will conduct
launchings of unproven designs in complete
isolation from persons not participating in the
actual launching.

13, Launch Angle — | will nat launch model
rockets so that their flight path will carry them
against targets. My launch device will be pointed
within 30 degrees of vertical. | will naver use
model rocket engines to prapel any device
harizontally,

14. Recovery Hazards — If a model rocket
becomes entangled in a power line or other
dangerous place, | will not attempt to retrieve it.
(Revised January 1, 1987)

Thank you, enjoy your rockets.
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FLIGHT SYSTEMS, INC.

Starter Package

The F.S.1. starter package includes

everything needed to build and

launch your first model rocket.

Kit Includes:

1. Penetrator Rocket Kit

2. FSI EC-102 Professional Firing
Panel

Catalog Number 0001

3. All Metal LP-1 Professional Type
Launch Pad

4. One Package of FW-1 Flame
Proof Wadding

5. Three NAR Safety Certified Model
Rocket Engines. AB-5, B6-5, C6-5

6. One Bottle White Glue

7. One F.S.1. Catalog

Advanced Starter Package

This F.S.1. starter package is
designed for the more advanced
model rocket builder. It contains the
Megatron rocket which is a two
stage model. Larger engines are
included as well as our professional
heavy duty launcher.
Kit Includes:

1. Megatron Rocket Kit

2. EC-102 Professional Firing Panel

3. LP-2 All Metal Professional

Launch Pad

Catalog Number 0002

4. Six NAR Safety Certified Model

Rocket Engines
Booster Engines 2 D18-0, 1
D20-0
Upper Stage Engines 2 D18-6, 1
D20-7

5. Two Packages Flame Proof
Wadding

6. FA-101 Fin Alignment Fixture

7. One Roll Masking Tape

8. One Flight Systems, Inc. Catalog

9. Extra Plastic Parachute

10. One Bottle Glue




FLIGHT SYSTEMS, INC.

Model Rocket Kits

The Hornet

Skill Level 1

The Hornet is the first in a series of high
performance model rockets designed
exclusively for 18 mm engines. Altitudes up to
1,000' can be achieved using the C6 rocket 4
engine.

Specifications:
Length — 12.5"
Body Dia. — .718"
Takeoff weight without engine:
7oz (20g.)°
Recommended F.S.l. Engines:
**AB-5, BE-5, CB-5
Catalog Number 1021
Ship Wt. 8 oz.

* All takeoff weights approximate.
** Suggested for lower altitude flights to
facilitate recovery.

Penetrator

Skill Level 1

One of the finest flying rockets in the F.S.1.
fleet. Streamlined aerodynamic shape
cuts drag to a minimum. Altitudes in
excess of 3,000 can be reached

using the powerful F.5.1. Rocket

Engines.

Specifications:
Length — 19.0"
Body Dia. — 0.903"
Takeoff weight without engine:
1450z (41 g.)°
Recommended F.S.l. Engines:
**A6-5, BB-5, C6-7, D18-6,
D20-7, E5-6
Catalog Number 1001
Ship Wt 8 oz.

* All takeoff weights approximate.
** Suggested for lower altitude
flights to facilitate recovery.

FLIGHT SYSTEMS, INC.

Model Rocket Kits
Micro

Skill Level 1

A high performance kit designed by
rocket engineers to introduce the
newcomer to the thrills and
exciternent of model rocketry.

Easy to follow instructions. This

bird performs with the best.
Altitudes to 2,500

Specifications:

Length - 11.5"

Body Dia. — 0.903"

Takeoff weight without engine:

1.60z (30g.)*

Recommended F.S.l. Engines:

**AG-5, B6-5, C6-7, D18-6
Catalog Number 1008

Ship Wt 8 oz.

* All takeoff weights approximate.
** Suggested for lower altitude flights
to facilitate recovery.

Nova

Skill Level 2

MNova is a kit designed to test your
building skill and give you
experience with aerodynamic flow
across a transition section.
Altitudes above 3,500' with larger
F.S.1. Engines.

Specifications:
Length — 18"
Body Dia. above transition — 0.903"
below transition — 1.130"
Takeoff weight without engine:
1.450z. (57 q.)
Recommended F.S.l. Engines:
D18-6, D20-5, E5-6, E60-8, F7-6,
F100-10
Catalog Number 1003
Ship Wt. 9 oz.

* All takeoff weights approximate.




FLIGHT SYSTEMS, INC.

Model Rocket Kits

Voyager
Skill Level 2

The Voyager with its separate
recoverable payload capsule is the high
altitude scientific experimental vehicle of
the F.S.1. Fleet. Experiments placed in
the capsule are returned safely to earth
with the capsule which is gjected and
recovered separately from the main
body of the rocket. To use Flight
Systems D or E engines, order Engine
Mount C-10.

Specifications:

Length - 22.5"

Body Dia. — 1.130"

Takeofl weight without engine:

3320z (94 g.)°

Recommended F.S.I. Engines:

D18-4, D18-6, D20-5, E60-6, F7-6, F100-8
Catalog Number 1004

Ship Wt. 10 oz.

* All takeoff weights approximate

0SSO

Skill Level 2 b,

Fropel heavy experimental payloads to
extreme altitudes with this highly stable
ard majestic bird. Payload section and
rocket body are recovered as one unit,
Oso was designed to make use of an
engine which was a break-through in
model rocket engine design, the F100.
Other recommended engines will also
assure spectacular flights. Order Engine
Mount C-10 for using D engines.

Specifications:
Length — 29"
Body Dia. — 1.130"
Takeoff weight without engine:
350z (99g)°
Recommended F.S.I. Engines:
D18-4, D18-6, D20-5,020-7 , F7-6, F100-8
Catalog Number 1005
Ship W1 10 oz,
* All takeoff weights approximate.

FLIGHT SYSTEMS, INC.

Model Rocket Kits

-
Sprint
Skill Level 2

A competition model, the Sprint features a
large upper body tube with a reverse
transition to a smaller lower body tube. A
large streamer or parachute can be
packed in the upper body for long
duration flights. The effect of base drag
can be compared with that of a model like
the MNova Kit.

Specifications:
Length — 15"
Body Dia.
above transition — 1.130"
below transition — 0.903"
Takeoff weight without engine: 1.94 oz. (55 g.)°
Recommended F.S.I. Engines:
C8-5, D18-8, D20-7,
Catalog Number 1007
Ship Wt. 9 oz,

* Al takeoff weights approximate.

Orbit

Skill Level 2

This rocket is designed to make
maximum use of the F.S.1. long thrusting
(9 sec.) F7-6 Rocket Engine and will
reach altitudes beyond ground visibility.
A highly stable bird; a real crowd pleaser
even when flown with smaller engines.

Specifications:
Length — 22"
Body Dia.
above transition — 0.903"
below transition — 1.1307
Takeoff weight without engine:
1.91 0z. (54 9.)°
Recommended F.S.1. Engines:
D18-4, D18-6, D20-5, E5-6, EG0-8, F7-6.
F100-8
Catalog Number 1006
Ship Wt. 8 oz

* All takeoff weights approximalte




FLIGHT SYSTEMS, INC.

Model Rocket Kits

Hercules

Skilf Level 2

The Hercules is a large 33 1/2"
rocket used to demonstrate the high
performance of F100 rocket engines.
Itis always a real crowd pleaser as it
roars off the launch pad. The
Hercules makes an excellent
research vehicle capable of

carrying large payloads.

Specifications:
Length — 33.5"
Body Dia. - 2.25"
Takeoff weight without
engine: 8 oz. (28 g.)*
Recommended F.S.1.
Engines:
E60-6, F100-8
Catalog Number 1020
Ship Wt. 24 oz

* All takeoff weights
approximate,

Maverick

Skill Level 3

A payload rocket designed for the
Loadlifter EG0 and F100. Maverick
is capable of carrying heavy
payloads to extreme altitudes. The
high stability of the Maverick makes
it a very spectacular demonstration
model when flown with the F7-6
thruster. To use Flight Systems
D18-4 or D20-5 engines, order
Engine Mount C-60.

Specifications: Recommended F.S.l. Engines:
Length — 29° E&0-4, E60-6, F7-6, FI00-8, F100-10
Body Dia. — Catalog Number 1018

abaove fransifion — 1.34" Ship Wt. 12 oz.
below transition — 1.64°
Takeoff weight without engine: 3.5 ok (98 g)* * All takeoff weights approximate.
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FLIGHT SYSTEMS, INC.

Model Rocket Kits

Viking Il
Skill Level 3

Another of the Viking Series rockets,
this model makes a fine display
rocket as well as a highly stable flying
model. This bird, designed by F.S.1.
rocket engineers, is a high
performance vehicle which will spar
thousands of feel into the sky with
little effort. Parachute recovery or
streamer recovery is used as with
other F.5.1. rockets. Be a contest win-
Fly with F.S.1.!
Specifications:
Length — 23"
Body Dia. - 0.903"
Takeoff weight without engine:
150z (30 g)°
Recommended F.S.l. Engines:
**B6-5, Co-7, D18-4, D18-6, E5-6
Catalog Number 1010
Ship WL 8 oz
* All takeoff weights approximate.
** Suggested for lower altitude flights to
facilitate recovery.

v"k" Iv The Viking IV features extreme stability and low
I lng drag due to the latest innovation in stabilizer
Skill Level 3 design. Results are gltitudes to 4,000" and

more using the F Series rocket engines by

F.S.1. This rocket is designed for the advanced

rocketeer who wants the finest in stable high

_mwing birds.
WL ) Ty

S

Specifications:

Recommended F.S.l. Engines:
Length — 20.25" D18-4, D1B-6, D20-5, E6D-6, F7-6, FI00-8
Body Dia. — 11307 Catalog Number 1012
Takeoff weight without engine: Ship Wt. 10 0z
270257 g)"

* All takeoff weights approximate.
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FLIGHT SYSTEMS, INC.

Model Rocket Kits
Viking V
Skill Level 3

The Viking V is the command ship of the
Viking series. It stands 45 3/4" tall and
features a transition section. The
advanced design stabalizers make this
kit unique in appearance as well as
offering extreme stability. To use Flight
Systems D20-3 engines, order

Engine Mount C-10.

Specifications:
Length — 45.75"Body Dia.
above transition - 1.60"
below transition — 1.30"
Takeoff weight without engine:
5890z (1654g.)°

Recommended F.S.l. Engines:
020-3, EB0-6, F100-8

Catalog Number 1024
Ship Wt. 14 0z

* All takeoff weights approximate.

FLIGHT SYSTEMS, INC.

Model Rocket Kits

EOS

Skill Level 3

Stability plus is an apt description for the EOS.
Designed for demonstration flying, this bird lifts off
with majesty and realism. The long thrusting

F.5.1. engines produce spectacular flights
that are sure to thrill all who are present
at the launch site.
Specifications:
Length — 42.5"
Body Dia.
above transition — 1.34"
below transition — 1.64"
, Takeoff weight without engine:
| W 42502z (119g.)
A \ Recommended F.S.l. Engines:
. D18-4, D20-5, E60-6,
A F7-4, F100-6
by Catalog Number
1016 — for D engines
1017 - for F engines
Ship Wt. 12 0z.

* All takeoff weights
approximate.

Echo 1

Skill Level 4

An advanced two stage bird capable of
. flights to extreme altitudes. Utilizing the
i ‘.\ superior F.S.1. D18-0 booster engine,
® \ the Echo | opens a new dimension in
— two stage rocket performance. A
{ payload section may be added for
N high altitude experiments. Echo |
may also be flown as a high
performance single

stage rocket.

Catalog Number 1015
Recommended F.S.1. Ship Wt. 14 oz.

Specifications: Engines: Al takeoff weights
Length — 20.5" 1st stage: 2nd stage: approximate.
Body Dia, — 1.34" D18-0 B6-7., C6-7
Takeoff weight withou D20-0 D18-6, D20-7
engine: 3.50z. (28g.)’ E5-6

11
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Model Rocket Kits
Megatron

Skill Level 4

The Megatron is a beautiful two stage rocket
that will give the ultimate in two stage
performance. This rocket is used to carry
bulky payloads to high altitudes. It is an
excellent model to gain experience in
launching staged model rockets.

Specifications:

Length — 34.5"

Body Dia. — 1.60"

Takeofl weight without engine:

50z (140 9.)" ¥
Recommended F.S.l. Engines: r/
1st stage £

D18-0, D20-0
2nd stage

B6-7, , CB-7, D18-6, D20-7, E5-6
Catalog Number 1022

Ship Wt. 12 oz

* All takeoft weights

Stargazer

Skilf Level 4

High performance two stage rocket.
Unique fin design blends upper and
lower fins into one smooth
aerodynamic shape. 1st stage has
tumble recovery. 2nd stage can be
flown without booster stage. This bird
streaks to altitudes of well over 4,000'
with the proven superior performance
of Flight Systems’ D and E series
engines.

Specifications:
Length — 23"
Body Dia. — 0.903"
Takeoff weight without engine: 1.94

oz. (55g.)°
Recommended F.5.1. Engines:
1st stage

Cg-0, D18-0, D20-0, E5-0
2nd stage

A6-5, D18-6, D20-7, E5-6
Catalog Number 1002
Ship Wt. 9 0z,

" All takeoff weights approximate.
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Model Rocket Kits

Dart

Skill Level 5

The Mach 1 System

A model with the ability to
BREAK THE SOUND
BARRIER

An excellent contest or sport rocket
in its own right. Includes everything
necessary to fly the Dart as a single
stage model, except the engines.
Complete instructions and
information on supersonic flight are
included with the Dart.

Specifications:

Length — 19"

Body Dia. 0,903

Takeoff weight without engine

11502 (33g.)°

Recommended F.S.1. Engines:

Ag-5, BB-5, C6-5, D18-8, D20-7
Catalog Number 1017

Ship Wt. B oz

All takeoff weights approximate

RX-1 Thruster System
For The Mach I Dart
Sold Seperately — i
Includes. Booster stage, special en- F
gines for both upper and lower slages

Electric Match Ignitor, and complete in-

structions

Catalog Number 2217 4 T T
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FLIGHT SYSTEMS, INC.

Model Rocket Kits

FLIGHT SYSTEMS, INC.

Model Rocket Kits

Nike Tomahawk 1/8 scale Wasp 1/8 scale

Skill Level 5

Flight Systems Inc. 1/8 scale model of
Nike Tomahawk is an excellent flying
rocket. Its fine detailing makes it one of
the most beautiful scale models
available. It is modeled after the Nike
Tomahawk, a two slage solid-propellant,
unguided sounding rocket. The first
stage was a Nike Ajax motor
manufactured by the military with a burn
time of 3.5 seconds and an average
thrust of 48,700 pounds. The second
stage Tomahawk was manufactured by
Thiokol Corporation. It had a burn time of
9 seconds and an average thrust of
10,000 pounds.

Specifications:
single Stage
Length — 46°
Upper Body Dia, — 113"
Lower Body Dia. — 2.00"
Takeoff weight without engine:
4430z (124 g)*
Recommended F.S.l. Engines:
E&Q0-6, F100-6
Catalog Number 1023
Ship Wt. 14 oz,

" All takeoff weights approximate.

Skill Level 5

The Wasp is a beautiful 1/8 sport scale model of
a NASA Fluid Dynamics Flight launched in 1966.
The strap on boosters make this a unique
addition to any scale model collection. It is an
excellent flying rocket using E-60 or F100
Engines.

'. i *ﬁ Specifications:
| ;!:

| Length — 34.75"
\ Body Dia. — 2.00"
: Takeoff weight without engine:
7oz (20g)

Recommended F.S.l. Engines:
E60-4, F100-6

Catalog Number 1024
Ship Wt. 14 oz.

* All takeoff weights approximate.




FLIGHT SYSTEMS, INC.

Model Rocket Kits

Black Brant 1

Skill Level 5

This F.S.1. 1/8 scale model of a Canadian
sounding rocket is a sophisticated bird
unequalled for beauty and performance.
Kit features include a 22" nylon
parachute, pre-cut fins, pre-cut balsa
boattail as well as scale decals.

Specifications:
Length — 41.5"
Body Dia. — 2.1" _
Takeoff weight without engine:
950z (26909.)°
Recommended F.S.l. Engines:
E60-6, F100-6, F100-8
Catalog Number 1014
Ship Wt. 24 oz,

* All takeoff weights approximate.

FLIGHT SYSTEMS, INC.

Model Rocket Kits
Javelin

Skill Level 5

The Javelin is a 1/8 sport scale model of
an unguided NASA sounding rocket
launched from Wallops Island in the
1960's. This is an excellent flying scale
model that stands 55 3/8" tall. It features
a nylon parachute, pre-cut fins, transition
sections, and scale decals.

Specifications:
Length — £§5.375
Body Diameter
Lower stage — 2.25"
Upper stage — 1.60"
Takeoff weight withoul engine:
10230z (290 g.)*

Recommended F.S.1. Engines:
EB0-4, F100-6

Catalog Number 1025
Ship Wt. 26 0z

* All takeoff weights approximate.
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Internal — External Ballistics
RELATIONSHIP OF ENGINE BURNING PHASES TO FLIGHT AERODYNAMICS
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FIRING BOX
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Internal — External Ballistics
Ballistics

Internal Ballistics — is the science dealing with the thermochemistry of combustion of the
prapellant in the engine and the accompanying physical phenomena of gas production and
expulsion to produce thrust. Simply stated, it is the combustion of the propellant to produce
a gas which then undergoes a change in enthalpy through the rocket nozzle to produce
thrust.

External Ballistics — is the science dealing with the flight of the rockel after it leaves the
launcher. As the engine is usually still thrusting at this time, we have the forces of engine
thrust and the aerodynamic forces on the rocket body to consider.

Model Rocket Flights

Count Down — The Model Rocket has been preflight checked and placed on the launch
tower. The rocket engine ignitor has been placed in the core of the rocket engine. Wires
from the firng box are connected lo the engine ignitor and the battery. All systems are now
go. The countdown is begun and the firing button is pressed when countdown reaches
zero. The rocket engine ignites. Action on the thrust-time curve slaris at the lower left hand
corner

Boost Phase - The propellant is now burning away fram the engine core where it was
ignited by the electric ignitor. In a well designed rocket engine, burning takes place only on
the surface of the propellant. As the propellant burns out and away from the core, the burn-
ing area increases producing an increase in the volume of gas produced. This gas is
ejected through the engine nozzle to produce thrust. Burning area continues to increase un-
lil all the propellant around the initial core is bumed to the engine wall. This produces the
high peaked thrust shown an the thrust-time curve.

Initial high thruslt is necessary for stable rocket flights. The rocket must leave the launcher
with sufficient velocity for aerodynamic control. This is achieved by the fins on the Model
Rocket passing through the air at high speed. This keeps the model pointed in an upward
direction

Sustainer Phase - By now the propellant around the core has burned out to the core wall
The area of burning is now across the inside diameter of the engine case. Less gas for
thrust is being produced. This is shown on the thrust-time curve by the lower thrust plateau.
During this portion of the flight, sufficient thrust must be produced by the rocket engine to
keep the model rocket accelerating upward. Otherwise the model will lose aerodynamic
control and pitch over and head back to earth.

Time Delay Phase - All the propellant in the engine is now consumed and the time delay
material is ignited. No thrust is produced by the time delay material as shown on the thrust-
time curve

The Model Rocket is now coasting on the momentum which was stored in the system during
the boost and sustainer phase of engine thrust. A well designed Model Rocket system
should continue to coast to an altitude which is equal to twice engine burn out allitude
Gravity and aerodynamic friction on the Model Rocket begin to slow it down until the
apogee of flight is reached.

Ejection Phase — When the Model Rocket is in the apogee of its flight, the time delay mate-
rial burns through into the ejection charge. The ejection charge produces a large guantity of
gas. This gas pushes the cover cap out of the engine, and everything in the tube ahead is
ejected. The ejected parachute unfolds and lowers the model rocket gently and safely to the
ground. Many more flights can be made with the same model

FLY with F.S.1.
“Professionalism In Rocketry”
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FLIGHT SYSTEMS, INC.
Model Rocket Engines

All FSI model rocket engines are certified by the National
Association of Rocketry.

All FS1 Model Rocket engines comply with the National Fire Protection

NEPA Association code for Model Rocketry, No. 41L-1968.

Electric Ignitors — Electric ignitors are included with all FSI rocket engines,

Engine Classification — Total impulse limits set by the National Association of Rocketry
(NAR) and the Federation Aeronautique Internationale (FAI).

Engine Marking Code Engine Classification Code

ENGINE TOTAL IMPULSE TOTAL IMPULSE
TYPE Newton Seconds Pound-Seconds
E5-6
'| A 1.2610 250 0.29 to 0.56
Delay Time B 25110500 05710112
(sec.) c 50110 10.00 11310224
Average thrust D 10.01 to 2000 22510 4.48
{Newtons) E 2001 10 40.00 4.4910 B 96
Total impulse F 40.01 1o 80.00 897101792
from table at G 80.00 to 160.00 17.92 lo 35 96
right

Engine Selection

Which Engine Should | Use?
Flight Systems, Inc. — Produces a variety of engines for model rocketeers to choose from
These fall in several broad categories of uses. FSI has NAR Safety Approved & Contest
Certified Model Rocket Engines in all sizes A through F.

Initial Thrust — All FS| engines have a high initial thrust so that aerodynamic stability of
Maodel Rocket is oblained when model leaves the launch rod

Note: Initial thrust is the high peak on the thrust-time curve

Sustainer Thrust — Thrust necessary to keep Model Rocket accelerating after initial thrust
of engine. Note: Sustainer thrust is the lower plateau an the thrust-time curve
Recommended maximum weight of rocket system is based on amounl sustainer phase of
engine can accelerate after initial boost phase.

Long Thrusting — Engine with normal initial thrust but with a long sustaining thrust for very
high altitudes and much realism in Model Rocket flights. Use D-18, ES-x, F7-6. Specify delay
time in place of x. See table of delay times manufaciured for each engine designation.
Load Lofting — Engine with large total impulse but very short burn-time for lofting heavy
models to altitude. Use F100-x. Specify "O" time for booster engine or "8” for delay time
engine.

Zero Delay Time — Engine with no delay time or ejection charge. Used for lower stage
engines and ignition of upper stage engines. Specify "0O" after dash in code number,
example: D20-0.

Delay Time — Use 6 and 8 second delay time for upper stage on staged models or for
models which are to descend from apogee before recovery. Use other delay times for
recovery at apogee. NOTE: All engines with delay time have ejection charges.

“Precision with Purpose”
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Metric and English Measurement

Much technical information concerning model rockets is expressed using
metric measurements. Therefore it is desirable that the rocketeer understand
the relationship between the metric and English system of measurements.
The following table expresses that relationship.

Millimeter = .03937 inches Newton = 0.225 pounds of force
Centimeter = 3937 inches Newton second = 0.225 pound of force sec.
Meter = 39.37 inches Qunce = 28.35 grams
Meter = 3.281 feet 1 pound of force = 4.45 newlons
Gram = 0.0353 ounces 1 pound second = 4.45 newton sec.
Kilogram = 35.3 ounces
Kilogram =.2.207 pounds

Newton

The energy required to move an object is expressed in newtons. A newton is
the amount of energy needed to move one kilogram with a change in velocity
of one meter per second each second it is being acted on by the force.

change in velocity = Force in newtons(20)* = (50" meters per sec.)
(meters per sec.)  Mass in kilograms (0.4)"

Example: 0.4" kilogram rocket acted upon by a force of 20" newtons will
have a change in velocity of 50* meters per second each second it is being
acted upaon, as per the formula given 0.4* kilograms divided into 20" newtons
of force equals 50" meters per second change in velocity for each second
time force is acting upon the rocket.

CHANGE IN VELOCITY
50 weTers Per seconp

AN 4 5200 (FORCE IN NEWTONS)
~A A
20
0.0
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Rocket Engines —

Typical Thrust VRS Time Curves

FLIGHT SYSTEMS, INC.

Rocket Engines —
Typical Thrust VRS Time Curves

Motor Designation:............. AB Initial Weight: ......... 16.2grams 2 SEEEiTizitoemormaroaan
Total Impulse: 2 5nt/sec., .56 1b. sec.  Propellant Weight: .. .., 3.12 grams 20 HEEEE :
Maximum Thrust:, .. . 1.36Kg/480z  Engine Casing Size: .. .69 x 18 mm E 15 B SEsSiisisaans
Thrust Duration: :........ A6sec.  Recommended Maximum i R
Time Delays Available: . . .. 0,35  Lilt Off Weight: ... .. 113d4grams Z 10 s
CATALOG NO. ENGINE TYPE DELAY = 5 :’:! T
2001 AB 0 E 0 ST
2002 AB 3 E 5 1 15
2003 AB 5
) E TIME IN SECONDS
(Engines come 3 per package)
Mator Designation:............. BE  Inifial Weight: ......... 20.1 grams %
Total Impulse:. 5nt/sec., 12Ibsec.  Propellant Weight: . .. .. 6.24 grams S
Maximum Thrust:....1.36 Kg/d8 oz Engine Casing Size: .. .69 x 18 mm
Thrust Duration: ......... B3sec.  Recommended Maximum E
Time Delays Available: . 0,4, 6sec.  Litt O Weight:....... 1134 grams 2
CATALOG NO. ENGINE TYPE DELAY =z
201 0 5
2012 Bﬁ 3 3
2013 B6 5 %
(Engines come 3 per package) -
Motor Designation:............ CE  Initial Weight: ,.......... 25 grams
Total Impulse-10 nt/sec., 2.25 |b sec.  Propellant Weight:. ... 12.48 grams g 20
Maximum Thrust:. .. 1.36 Kg/48 oz.  Engine Casing Size: .. .B9x 18 mm
Thrust Duration: . . .. ...... 1.7sec.  Recommended Maximum ; 15
Time Delays ﬁvallab\!e ...... 0,35  LittOff Weight:....... 113.4 grams lg 10
CATALOG NO. ENGINE TYPE DELAY = =
2014 Cé 0 =~ 0
2015 ce 3 3 1 2
2016 [+ 5 %
(Engines come 3 per package) =
Motor Designation:. .......... D18 Initial Weight: ........... 43 grams
Total Impulse: 20 nt/sec., 4.5 Ib/sec.  Propellant Weight: ... ... 19 grams g
Maximum Thrust:.. . 3.6 Kgﬂﬂ? oz.  Engine Casing Size: ...95x 21 mm
Thrust Duration: . .23sec.  Recommended Maximum E
Time Delays Available: ... 0,4,6  Lift Off Weight 175 grams g
CATALOG NO. ENGINE TYPE DELAY =
2021 D18 0 =
2022 D18 4 B
2023 D18 6 %
(Engines come 3 per package) [~
Motor Designation:, .......... D20 Initial Weight: ........... 43 grams =z
Total Impuise:.......... 15nlsec.  Propellant Weight: . ... 19gams £ 54
Maximum Thrust:. .. 44.5Kg/M0 .  Engine Casing Size: .. .21 x 95 mm %
Thrust Duration:............ §sec.  Recommended Maximum = 49
Time Delays Available: ... 0,3,5 7 L Off Weight 175 grams W a0 :
CATALOG NO. ENGINE TYPE DELAY : 20 Ssizsias
2025 D20 0 = i
2026 D20 3 s 1 §isEszaas:
2027 D20 5 % 0 el
2028 D20 7 T 5 1
(Engines come 3 per package) N TIME IN SECONDS

25
Moltor Designation: ............ES  Initial Weight: .............. 45 oz, g e HH
Total Impulse:..22 ntisec., 5 lbisec.  Propellant Weight: ... 21 grams | FETER
Maximum Thrust:.... 25Kg/BBoz.  Engine Casing Size: .. .21 x 95 mm ; 15 H T
Thrust Durabion: .. ........ 45sec.  Recommended Maximum g 10 % I IEILIIIIIISIIIIIn H
Time Delays Available: ..... 0,4,6  Lift O Weight 150 grams = R R H
CATALOG NO. ENGINE TYPE DELAY = O R it
2031 ES 0 2 0 (SR HIaL -
2032 ES 4 e i1 2 3 4 5
2033 ES 6 E  TIME INSECONDS
(Engines come 3 per package)
Motor Designation:........... EBD  Initial Weight: ...........BO grams ®» g j====coics ‘ =
Tolallmp.:  30nusec., 6.6Ib/sec.  Propellant Weight: ... .. 336 grams 2 Faitpiiahne
Maximum Thrust:. .. .9.06 Kg-*zﬂlh Engine Casing Size: . 27x100mm 9O  7p ' iEm \ZaimspmsirEETE:
Thrust Duration;.......... Recommended Maximum E 50 ST SEfEEEEEEiE
Time Delays Available: .. . 0, 4 E 8  Lift Off Weight 448 grams u F, 2SR nEs
CATALOG NQ. ENGINE TYPE DELAY = 30 3= e
2041 E6O 0 = 10 F= bl
2042 EGO 4 “n 0  : 8 : :
2043 E60 6 &
2044 E60 B T 5 )
(Engines come 3 per package) TIME IN SECONDS
Metor Designation:. ............ F7  Initial Wesght: ........_.110grams & T oa =
Total Impuise:60 nt/sec., 135 bisec.  Propellant Weight: ... 50grams &
Maximum Thrust:.... 35Kg/7.7 Ib.  Engine Casing Size: . .27 x 150 mm +
Thrust Duration:. ........... 9sec.  Recommended Maximum E S
Time Delays Available: .. ...... 4,6  Lift Off Wesght 200 grams = 2 222=3
-‘z- T
CATALOG NO. ENGINE TYPE DELAY =~
2051 F7 4 g 1 3 5 7 9
2052 F7 [ @x -
: I TIME IN SECONDS
(Engines come 3 per package) =
Motor Designation:, . ,....... F-100  Initial Weight: ..........110 grams I o
Total Imp.. .. 50 nt/sec., 113 Ivsec.  Propellant Weight: ... 50grams 9 4gp = srdeets
Maximum Thrust:..... 16Kg/35lbs.  Engine Casing Size: . 27 x 150 mm & AT
Fhrust Duration: . ........... Ssec.  Recommended Maximum 140 e B e T
Time Delays Available: 0,4, 6,8, 10 Lift Off Weight 500 grams E 100 FEEANERE
el
CATALOG NO. ENGINE TYPE DELAY = o0 % et
2053 F100 0 = EEEEE Em il
2054 F100 4 S 0 e
2055 F100 6 g!: 5 ]
2056 F100 8 =
2057 F100 10 . TIME IN SECONDS
(Engines come 3 per package)
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Rocket Engine Ignitors:

For A, B, C, D, and E engines (except D-18)  For D20 engines — 12 per pkg.
- 20 per pkg. 1A-20 Ignitors Catalog No. 2103
1A-10 Ignitors Catalog No. 2101

For F100 engines — 8 per pkg.

For D-18 and F7 engines - 16 per pkg.
Catalog No. 2105

1A-20 Ignitors Catalog No. 2102 1A-30 Ignitors

M-100 ELECTRIC MATCH
For quick, efficient iginition of E60, F100 and Thunderbolt engines.
12" Copper Leads Catalog No. 2100

M-20 ELECTRIC MATCH

For quick, efficient ignition of D20 Engines.

12" Copper Leads Catalog No. 2104

Launching Supplies

Proper launching equipment is very important for good model rocket flights.

EC-102 ELECTRONIC IGNITION SYSTEM

This model rocket ignition system is the latest innovation from Fiight Systems,
Inc., the leader in model racket technology. The EC-102 System uses a light
emitting diode (L.E.D.) with a line resistance to check conltinuity rather than
the light bulb and the EC-102 will safely continuity check our M-100 Electric
Malch when used with a 6 or 12 voll battery.

This professional quality launch
caontrol has a removable firing line
for complete safe disarming of the
firing system. The firing line is 25'
long and has plug and micro clips
attached. The firing panel has a &'
power cord with battery clips
attached. This launch system
comes completely assembled. It
can be used with any launcher.
Catalog No. 4001

—
—

Wiy,
. Mg,
ey

FLIGHT SYSTEMS, INC.

Launching Supplies
LP-1 ADJUSTABLE BASE LAUNCH STAND

The LP-1 is a professional type launcher
featuring all metal construction. The legs are
adjustable so that the launch rod can be 1
positioned vertically on uneven ground or
tipped for wind conditions. The two piece rod
makes storage and handling easier. The
lower rod is 1/8" in diameter and the upper
rod is 1/16" in diameter. This launcher is not
recommended for large model

rockets. Catalog No. 4002

LP-2 ADJUSTABLE BASE
LAUNCH STAND

The LP-2 is basically the same as the LP-1
except it is larger and features a 2 piece rod
that has a lower rod 1/4" in diameter and an

upper rod 3/16" in diameter. Larger models F.5.1.
can be launched using this "?‘%ﬁ.ﬂ
| her. talog No. 4

auncher. Catalog No. 4003 INCLUDED

LP-3 ADJUSTABLE BASE LAUNCH STAND

This launch stand is used by some of our
commercial customers. It is ideal for use with
larger model rockets. It has a 2 piece rod 42"

long. The legs are adjustable so the launch
rod can be positioned vertically on uneven
ground or tipped for wind conditions. The
legs can be staked down to assure launcher
forms a very stable platform. This launcher is
much larger and heavier than the LP-1 or the
LP-2. The base measures about two feet
high. Catalog No. 4004

F.S.1.

INCLUDED
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Engine Mounts R

Engre
Comgarnmend DETAIL A"
Thiust For A, B G, and © angeas
i e pyec e

CAT. NO. DESC. 1.D. 2;. wu
6901 ..... C85...... Eils Estﬂs E;gg :ggg" projoct B8
6902 ..... CS5F°.... Fits Estes BT-55. .. 1,283"
6903 ..... CEBO...... FilsEsiesBT-60.... 1.595" o o dri il

S F* .... Fits Estes BT-60.., 1.595"
23%_;' . g% Fits Estes BT-70... 2175 Details for mounting F.5.1. conversion kits
6906 ..... C70F* .... FitsEstes BT-70... 2.175" to bady tubes.
6907 ... CBO ...... Fits Estes BT-80KD 2.175
6908 ... CBOF* .... Fils Estes BT-BOKD 2.175°
6909 ... C101F* ... Fits Estes BT-101.. 3.896°
€919 ..... C08. Fils FSIRT-8. ... .. 503" enaL e B
910 ... .. G10...... FitsFSIRT-10...... 1.13 By
6911 ... .. G190 Fits FSIRT-12...... 1.30"
6912 ..... Cl12F° Fils FSIRT-12. ... 1.30" T __}
6913 ... C15...... Fits FSIRT-15...... 1.60" T
6914 ... C15F*.... Fits FSIRT-15...... 160"
6915 ... C17...... FitsFSIRT-17...... 1.80" 2
6916 ..... C17F ... FitsFE‘S;IH;ﬁ...... 1.80 T Vacars
8917 ..... C19...... Fits FSIAT-19...... 2.00" spoer g
6918 . ... C19F" ... FitsFSIRT-19...... 2.00" b
6920 ... Co2F' . Fits FSIAT-225 ... 225" %

*For F Engines

Rocket Body Tubes

CAT NET SHIPPING

NO.  DESCRIPTION LENGTH WEIGHT WEIGHT

6006 . ... N <21 o 1202

[ S - 1 - PR ¢ < o - -0 e | - APBOZ o iiisiissienis 120z

B0, AT T G AT s e T e e B o] P S e 1202

6M2....ATA2........... 1300, . ........ 1380 T i< - 1 120z

BOS. . cRTH15 e T s B I i 936 oz 1202

B017..... 85800z L. 1202

6019, ... RAT-19. ... L B0 208 I [ o7 B S S e 14 02

(00 e DY - (1 - IS 5| HRRPURSPEY i | (/R -~ RO - v R 16 0z
Precision machined, lightweight
balsa except as noted.

CAT.

NO. DESCRIPTION

6171, ..

6181,

6101..

6121...

B152. ..

6191...

B171...

B172...

6122...

6192, ..

6183, ..

6125, ..

* Hardwood nose cones.

FLIGHT SYSTEMS, INC.

Stage Couplers

Connect same size body tubes either permanently or for staging.

CATALOG CONNECTS TUBES AVERAGE SHIPPING
NO. DESC. WITH 1.D. OF WEIGHT WEIGHT
6208.......8C-6....... .18 .........0000% .......... 2oz
6208.......8C8....... 803"..........02002. ..........20Z
6290 . o . G0 v TABD N i
6212 .......89C12. .....1300" ....c..ix
6215.......8C-15......1.60". ..

6217 .......8C17......1.80". .. L2 0L
6218 .......8C19. ... .200".......... 3oz
6222 . ......80-22, . 225 L BB Ll 3oz

Balsa Bulkheads

Connect body tubes of the same size. Build and connect payload sections.
Any application requiring complete blockage of tubes.

CATALOG COMNECTS TUBES  AVERAGE

NO. DESC. WITH LD. OF WEIGHT
G306 ........ BB6 ¥4 |- s {3 170 7 LN
6308 ........ BB-8 . BT, 0B0GZ. . ...counnns
B30 . .iian BB-10 B b R i T A e e
.2 ) | SR BB-12 - 1 1 e 1400z
{2} | R— BB-15 g [ 1 PR g 2
BT pasws BB-17 vy a0 ss [} e EU 20302 ...
6319 ,..BB19 L 2007 . .iiiaien, 2BBOZ.............
6322 BB-22 ... P e L T RO

Fin Stock

Special selected balsa fin material.

CATALOG
NO. DESC. SIZE
6401 ........ S, AB2AVI2 i d 6oz
6402 ........ SB2. . ... FB2xA12 e
6403 ... ... SB3.....000icvuin 1)k & b R ek E
6404 .. ...... SBA.. . £ 1o ) - SR T PR ety 7oz
6405 ........ SBE e s TAXAEA2 couiiisiiiviniiiinie
Select aircraft plywood fin material comes 1 sheelt per package.
6501 ........ PRMEY . ovcain i TBHERE .o Boz
Transition Sections
CAT. NO. DESC. TUBE {X) TUBE (Y) NET WT. SHIP W,
6881 ...... HTS-810".. 803"..... j 1 1 1Boz........ 202
6812 ...... TS-1215....1.300°... ... 3 ir | 240z........ 4 oz.
6810 ...... TS1019...1.13" ... <A1 1 SRR 2802.......- 4 oz,
6615 ...... TS1519.. 160", .. ... 200" .......... 3002........ 4 oz
“Hardwood transition,
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FLIGHT SYSTEMS, INC.

Miscellaneous ltems

FLIGHT SYSTEMS, INC.
F.S.1. Fins

For replacement parts or building your own models. Cat. No.

Fins are precut and sanded. ALL DIMENSIONS IN MM. THRUST RINGS (3 per pkg.) @@ ®
7001 .. TR-1for 903 dia. lube ................. T e
7002 . . TR2for 1130 dia tube .. oi i iiiienn
NOVA BLACK BRANT Il 7003..TR-3for .718dia. lube ...............ccoviiiins., %
Setof 3 Setof 3 7011 .. SHOCK CORD (flame resistant covering) ....... ..
116" Plywood 76 1/4" Balsa 190 (10 ft. per pkg.)
Cat. No. Cat. No. 7012 .. SHOCK CORD ANCHORS (6 per pkg.). ..........
8001 T BOOT 7013 .. SNAP SWIVELS (Eperpkg.).................... .
s 4 7014 . . EYESCREWS (6perpkg)..........oovvvevee... "4
VOAOER 3 95— 7018 . FLAME RESISTANT WADDING . ... ... . T
1116* Plywood o STREAMER KITS
Cat. No. L Setol 4 7112 .. 8-12 3 streamers 2" wide 10’ long with snap swivels ? ?
71 : ! " wi : - - P
8002 __"_F 1/8" Balsa 7113.. gésEzcs;riarcnsﬁTSE wide 10' long with snap swivels
at. No. -A-
0s0 83 CBOUS 155 7114 .. P-14 Plastic parachute comes with strings, glue, tabs
1I1§?F[=|0f . and snap swivel
ot T = NYLON PARACHUTES
8003 66 k75 7120 ., NP-20 (207 di@) . .oooei e,
ECHO | T 7122 L NP-22 (227 dia) oovi i
PENETRATOR f ”SE 37':5- 7124 . NP24 (24 did) ..ot
Setof 3 74 CE; °N 82 7126 . NP-26 (26" did) ......oooiiiii
116" Plywood vl 7130 .. NP-30 (30" dia) ....oovti e
Cat. No. 8009 7136 . NP-36 (36" dia.) ......... eV T
8004 -s8 &2 F.S..CHROME LABELS (4 per pkg.) CL-4 .. ... ..
7015, LAUNCH LUGS, 1/4"1.D. x 2 (Pkg. of 3) ....... ...
2;'5!! f "‘3::5,'?'( 1[;.5 7016 .. LAUNCH LUGS, 1/8" 1.D. x 3 (Pkg. of 6) ..........
1/16” Plywood 76 116" Piywood . I 7017 - - FIRING CLIPS (Pkg. of 2)
Cat. No. K Cat. No. 2.Q|_F ) Smooth nosed “MICRO-GATOR" clips . ...........
8005 it 8010 4 7060 - . E-60 ENGINE ADAPTER
Heavy duty phenolic sleeve fits into engine mount
JAVELIN HERCULES t- ahead of E60 casing. Makes use of E6G0 engines
Setof 4 _f Setof 3 217 possible in rockets set up for F100 maotors. Will not
i raea 1/8” Plywood b deteriorate
Cat. No. 104 =D s urn or
s ' No. L FIN ALIGNMENT FIXTURE | | SR
a1l 80011 7115 .- FA-101 Fin Alignment Fixture for 903 and 1.130 I
l—gp - Body Tubes. Places fins on a 3 fin model with ]\
perfect alignment in less than one minute. |
Cemering Hiﬂgs Perfect alignment of fins means straight flights | | ROCKET
with less aerodynamic drag. This one detail | BODY TUBE
CAT.NO.  DESC. CENTERS ILD.TUBEIN SHPWT in mode! building will help you out fly your I
G668 ........ CR&a"...... TIE ... - 5 - e 202 friends. Snap clothes pins (not furnished) I FINS
6610........ cRewr..... B eevieanss 1 i b are used to hold fins to upright
6612........ CRa12...... AT A i o 08 alignment supports. The body tube
6615 ........ CR-815...... O G o o R P I 20z fits over a central
6617 ........ CR817...... 803 ......... 1 1O 20z e
B6619........ CR819...... BOF . s 11 1 g 2o, e B RNl B RS S R R AR e
1 T 1 CR-1012"..... i[5 b e, s e i S, S 20z A
6715........ CR-1015...... 143" . ........ T 2oz R
BT iian CRIDIZ..... 143 . ........ B0 20z [
619 ........ CRI019...... 143 ........ T ¢ RCT OB 20z
672........ CR-1022 1 [ - SR BB e 20z
Heavy cardboard.
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Tracking

A proven method of measuring altitude is by triangulation. A simple elevation
tracking device can be made as in illustration A. It is a simple matter to
determine approximate altitude if the distance between the tracker and
launcher is known and the angle between the ground and the line of sight to
the rocket is known. The tangent of the angle is found in a trigonometry table
of tangents. The tangent is multiplied by the distance to the tracker to find the
altitude. See example:

PEAK ALTITUDE

B.

A. NAIL

SCREW

EYE YARDSTICK
{.\ 9 oF. MEASURED ANGLE
' PROTRACTOR |
DISTANCE FROM ROCKET
WEIGHT - TABLE OF TANGENTS

ANGLE TAN. ANGLE TAN. ANGLE TAN. ANGLE TAN. ANGLE TAN. ANGLE TAN.

1* a2 15 27 28* 53 4 87 54 138 67 2.36
2 .03 16 29 29 55 42 80 55 1.43 68 2.48
3 .05 17 3 30 .58 43 93 56 1.48 69 2.6
4 07 18 32 k| 60 44 a7 57 1.54 70 275
5 09 19 34 32 B2 45 1.00 58 1.60 Kl 290
6 R 20 36 33 B5 46 1.04 59 1.66 72 3.08
7 A2 21 38 34 67 47 1.07 1.73 73 327
8 14 22 40 35 J0 48 1.11 61 1.80 74 3.49

g

9 A6 23 42 36 73 49 1.15 62 1.88 75 373
10 18 24 45 37 75 50 1.19 63 1.96 76 4.01
1 19 25 47 38 .78 51 1.23 64 2.05 77 433
12 21 26 49 39 81 52 1.28 65 2.14 78 470
13 23 27 51 40 .84 53 133 66 2.25 79 514
14 25 805.67

Since wind will interfere with accuracy by causing the rocket to tilt into the
wind, the tracker should be located 90° to the wind. The tracker should be
from 500’ to 1,000' from the launcher. Greater accuracy can be had if two or
more trackers are used and the average of the two or more results are used
(See example.)

TRACKER 1 TRACKER 2
Example:
Xy 1000’ BASELINE 1000 BASELINE
58 TAN, OF 20° .84 TAN. OF 40°
e WIND — m
TRACKER 1 TRACKER2 o000 acht
580.00 840.00
- 580 710" AVERAGE
30° 40° 1% 2 Y1420 ALTITUDE
1000 1000 14
BASELINE BASELINE
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Stability
A rocket must be aerodynamically stable to fly. It is necessary to determine
the CG (Center of Gravity) of a rocket in order to determine if it will be a
stable vehicle. The CG is the balance point of a rocket.
CG

— % =

The main forces acting on a rocket are Thrust, Drag, Pitch Up, Pitch Down,
Yaw Right, Yaw Left, Roll Left, and Roll Right.

PITCH UP

RA N

—Qe % \ A YAW RIGHT

THRUST =——|—— f h— = =—— DRAG
J_HO Lb .4—/

YAW LEFT FITCH DOWN

As long as forces acting on the fins of a rocket are great enough to offset
forces trying to turn rocket, it will fly straight. There is little side force on the
fins or nose of a rocket that is flying straight. Any disturbing forces will try to
turn the rocket, thus increasing side forces on the nose and tail. In a properly
designed rocket the fins will overpower the nose and swing the rocket back
on its intended flight path.

The following are a few simple rules the beginning rocketeer should follow in
designing a stable rocket:
1. The length of a body tube should be 8 to 10 times the diameter.

2. Fins should be fairly large. The foot should be about twice the diameter of
the body tube. The leading edge should be 1-1/2 times the body tube
diameter and the tip of the fin should be at least equal to the diameter.

3. The fins should be placed as far back on the rocket as possible (fins
should never be placed ahead of the CG)

4. The rocket should balance at least 1/8 of its length ahead of the fins.

LENGTH 10 TIMES THE DIAMETER  11°[ i

"'\ f 10" |[
ROOQT 2 TIMES THE BODY TUBE DIAMETER
=~ LEADING EDGE 1 1/2 TIMES BODY DIAMETER

\_/— TIP AT LEAST EQUAL TO THE BODY DIAMETER

ALWAYS CHECK ROCKETS FOR STABILITY BEFORE LAUNCHING.
Models may be tested for stability as follows:
1. Take an 8 to 10 foot string. Tie a loop in end of string. Place loop around
rocket body tube and slide untjl a balance point (CG) is established. Tape
loop to body tube at this point,
2. Swing rocket overhead in a circular motion. A very stable rocket will point
forward. It may be necessary to start rocket forward by hand if so
questionable stability exists. Slide string back until rocket nose tilts down at
about 10° repeat test. If rocket proves unstable, this condition can usually be
corrected by moving the CG forward by adding weight to the nose or
increasing the size of the fins.
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Ordering Information:
IMPORTANT:
PLEASE READ THIS INFORMATION before ordering merchandise

FLIGHT SYSTEMS, INC. certifies that reasonable care has been exercised in
the design and fabrication of our products. We assume no responsibility for
their storage and/or use beyond this point. Model rockets and motors are not
toys. They should be used and handled in a prudent manner as outlined in
The Model Rocket Safety Code contained in this catalog and recognized by
the National Association of Rocketry.

Flight Systems, Inc. will not accept C.0.D. orders. When ordering from us
please include $3.00 with each order for handling and shipping. Add $4.00
to orders of less than $15. Missouri residents add 5.73% Sales Tax to your
order.

Customers in Alaska and Hawaii should contact us before ordering to find
out handling and shipping charges.

Customers outside the United States should contact us before placing
orders. Also we accept only U.S. dollars in payment for catalogs, etc.

Manufacturer's only obligation shall be to replace such guantity of the
product proven to be defective. User shall determine the suitability of the
product for his intended use and assume all risk and liability in connection
therewith.

WARNING: NO MERCHANDISE WILL BE SHIPPED WITHOUT DISCLAIMER
SIGNATURE.

Prices are subject to change without notice.

FLIGHT SYSTEMS, INC.
SPACE MOELERS’ CLUB

JOIN NOW!

Members Receive:
F.S.I. T-Shirt
Membership certificate suitable for framing.

Membership card
The Equalizer rocket kit available only to club members. Periodical specials
offered only to club members.

To join this exciting club simply fill out appropriate space on the F.S.1. order
form and include payment for membership.

32

FLIGHT SYSTEMS, INC.
|
((RODUCING EXCIryp,

Competitor Excalibur Il
Saa Lo A

o

ABS BA.5 GBS
Catalog Number 1026
Shup Wt Bar
Al 1Eeall wis gt |
apptonmale




HIGH
PERFORMANCE

FLYING
MODEL
ROCKETS

h 9300 EAST 68TH. STREET
% RAYTOWN, MISSOURI 64133
¥l 816-566-2011

SPACEMODELING—A hobby for ages 10 to adult.



., 8300 EAST 68th STREET
RAYTOWN, MISSOURI 64133

Dear Customer,

Please accept our sincere apology for the delay in the answering of your request
for our 1987-88 model rocketry catalog. The éata1og was held up due to a printing
error and it was impossible for us to expedite your request until now.

Flight Systems, Inc. normally ships mail orders the next day after they are
recieved. The usual delivery time within the continental United States is about
three days. However due to the overwhelming response to our new products there
may be some delay in the normal delivery time. Please bear with us in this matter.
The situation is being corrected as fast as possible. We appreciate your
understanding.

Again please accept our apology. We are sincerely sorry for the delay in
sending you your new F.S.I. catalog. Flight Systems, Inc. seeks to provide
the finest model rocketry products available. We look foward to serving you.

Yours Truly,

president



PRICE SHEET EFFECTIVE
AUGUST 1, 1987

: Inc. All prices subject to
9300 EAST 68TH. STREET change without notice.
RAYTOWN, MISSOURI 64133

816-566-201

FLIGHT SYSTEMS, INC. STARTER PACKAGES

Fg. No. Cat. No. Description Price
i 0001 ---- SP-1 Starter Package -----===-=- 31.95
A e 0002 ---- SP-2 Advanced Package ----====- 57.95

FLIGHT SYSTEMS, INC. MODEL ROCKET KITS

Pg. No. Cat. No. Description
A 1021 ===-- HORNET Rocket Kit =--=--=-=--= 3.75
h i 1001 ----- PENETRATUR Rocket Kit =----=--- 4.95
5 mm==== 1008 ===== MICRO Rocket Kit ===--=--=a-=- 3.585
5 ====-- 1003 ----- NOVA Rocket Kit -----w-------- 6.95
6 =————- 1004 =-===- VOYAGER Rocket Kit =-=-=-==-== 6.95
6 -=-=-=-- 1005 ----- 050 Rocket Kit ==-=====-=o---- 7.25
7 ommmmm- 1007 ----- SPRINT Rocket Kit =====mm=-=o== 6.95
7 =m==== 1006 ----- ORBIT Rocket Kit -------—=---=- 6.95
B ~mmmmm 1020 ----- HERCULES Rocket Kit =======-=- 12.95
[ — 1018 --==- MAVERICK Rocket Kit ----=----=-= 10.95
G mmmma- 1010 ----= VIKING II Rocket Kit --------- 5.30
L 1012 --=--- VIKING IV Rocket Kit -=----=--= £.95
10 =~==== 1024 ===== VIKING V Rocket Kit ---------- 16.95
11 ====-- 1016 -=---- EOS D Rocket Kit ====-==eem:-- 11.95
11 ==-=-- 1017 -=-=--- EOS F Rocket Kit -==-u-eeao--- 11.95
11 -=--=-- 1015 ===-= ECHO 1 Rocket Kit ----===----- 9.95
12 —=---- 1022 ----- MEGATRON Rocket Kit ------=-- =-14.95
13 soo—= 1002 -——--- STARGAZER Rocket Kit --------- 6.95
13 ===-n- 1019 ===-- DART Rocket Kit ====s--eeeae--- 4.25
4 —===-- 1023 ----- NIKE TOMAHAWK Rocket Kit----=--29.95
15 ====== 1024 ===== WASP Rocket Kit ----=-==-==-== 32.95
16 -—-—=—=- 1014 ----- BLACK BRANT II Rocket Kit---=-=-29.95
17 --——=- 1025 ----- JAVELIN Rocket Kit ------=-=-== 34.95
33 ----e- 1026 ===-== COMPETITOR Rocket Kit ==-===-- == 3.73
33 mmmmm- 1027 -=--- EXCALIBUR II Rocket Kit ------ 9.25

33 ==-=-- 1028 ----- STREAK Rocket Kit ---------- -- 3.50




FLIGHT SYSTEMS, INC. MODEL ROCKET ENGINES FLIGHT SYSTEMS, INC. LAUNCH ACCESSORIES

Pg. No. Cat. No. Engine Type Description Price Pg.Ho. Cat. No. Description Price
22---- 2001---- A6-0 ---- Model Rocket Fngines ---- 3.25 24---- 4001---- EC-102 Electric Ignition =---=----- 18.95
22-=-- 2002---- AG-3 ---- Model Rocket Engines ---- 3.25 23---- 4002---- LP-1 Laurch Pad with 1/8" Red ---- 9.95
22---- 2003---- AB-5 ---- Model Rocket Engines ---- 3,25 25=m== 4003==== LP=-2 Launch Pad with 1/4" Bod ---- 11.95
22---- 2011---- B6-0 ---- Model Rocket Engines ---- 3.50 2%---- 4004---- LP-3 Launch Pad with 1/4" Rod ---- 36.95
i2---- 2017---- BH-3 ---- Model Roclet Engines ---- 3.50
22---- 2013---- RG6-5 ---- Model Roclet Engines ---- 3.50
22-==-= 2014---- CH-0 ---- Model Rocket Engines ---- 3.75
S P eem CE=0 ==== Made e = .

e T et Lt EEE;EEE o e FLIGHT SYSTEMS, INC. MISC. ROCKET SUPPLIES
22-=-=-= 202]1-=== D18-0---- Model Rocket Engines ---- 5.85 - . I
22-=--- 2022---- D18-4---- Model Rocket Engines ---- 5,85 ENGENE MOERES
22---- 2023---- D18-6---- Model Rocket Engines ---- 5.85 i — :
D YA G DIASQ=E5 Hodsl BHEKAL Fogines <—-= 5 e FE B D 38 st REpEaoy EEAER
22---- 2026---- D20-3---- Model Rocket Engines ---- 5.85 e s
13---- 2027---= D20-5---- Model Rocket Engines ---- 5.85 36 manonnsn GOOE wommsmnn CESEE  enn s smomosnn 1,90
22---- 2028---- D20-7---- Model Rocket Engines ---- 5.85 6 e EUOA Cgé 1 f@
" o- Ve “ . b - e R e e e L e s e e a
£3---- 2031---- E5-0Q =--- Model Rocket Engines ---- 6.15 9B mmmemmen 6804 mmmmmmm- CBOFH —=-mmmmmmmmmmmmmmmm 1.30
23-=== 2032---- E5-4 ---- Model Rocket Engines ---- 6.15 . v
: )32 g g i . A o ——— 575 P —— 1.40
i53==== 2033---- E5-6 ---- Model Rocket Engines =-=--- 6.15 26 —mmm—mm 6G06 —mmmmm e CTOFS cmcmcmmmmmme———=——= 1.50
23---- 241---- EB0-0=---- Model Rocket Engines ----13.75 o 6007 =mmmmmmm CBO mmemmmmccccc————————— 1.70
23---- 2042---- EBU-4---- Model Rocket Engines ----13.75 e e EOpD Sotsai "éﬂk ___________________ 1.7
23---- 2042---- E60-6---- Model Rocket Engines ----13.75 e G e ook n i as bony 5 bt
23==== 2044---- EBQ-B---- Model Rocket Engines =----13.75 P e Béig ________ Eﬂé _____________________ é?
25---- 2051---- F7-4 =---- Model Rocket Engines ----15.75 Ty S T B e 1+{§
23-=== 2052===- Fi-6 ==--- Model Rocket Engines ----15.75 R E8T1 wuwmcioms BT st e S e s l.AD
23---- 2053---- F100-0--- Model Rocket Engines ----14.95 T L ] o T 1.75
?9---- guﬁf———— FlU0-4--- Model Rocket Engines ----14.95 L 6913 mmmemee- e 1 25
Ziess= J035~~--= F1l00-6--- Model Rocket Engines ----14.95 DB e bq]; ________ 613, ___________________ 1,35
43---- 2056---- F100-8--- Model Rocket Engines ----14.95 TE e 6915 ——-om - C1F mmmmmmmemmmmmmmmmmmem 1.35
23---- 2057---- F100-10-- Model Rocket Engines ----14.95 e 6916 oo CLTF% mmmmmmme——————————— 1.45
13-=-~ 2217--RX-1 Thruster System (2 EFngines) ----10.65 B T b E1Y oo e o e 1.40
________ N I B R S e R e
FLIGHT SYSTEMS, TNC. ROCKET ENGINE IGNITORS: jg ________ 5;56 -------- Eé;;- ——————————————————— 1.2%

*For F Engines
Pg. No.Cat. No. Description Price ay AR
. A BODY TUBES
24 --- 2101 --- 1A-10 Ignitors (Pkg of 20) 1 1/8"-- 2,85 J =
24 === 2102 --- 1A-20 Ignitors (Pkg of 16) 1 1/2"-- 2.85

. : : ( 2.8 . No. at. No. Descriptior Price
24 === 2103 --- 1A-25 Ignitors EPkg of 12) 2"------ 2.85 Pg. No La : S a S
24 === 2105 === 1A-30 Ignitors (Pkg of §) 3" ===--- 2.85 o A R e e N 1.25
26 === 200 === H-100 Electric Madeh mw«nnmmmesm=- 1.40 i 35— L e e
24 == 2104 --- M-20 Electrie Match. ===========-.- .40 Ry Bt e o G LR L S e S 1.65
M Lusiiice Bl eris B Lioidonuiesuseauat 1.70
36 i BOLE wuasi o £ RIS, 175
i R — BOAD snassses O | (SRR 2.05
B - e P I s w i 2.20

B o [ R e — RT-22 ====-ommmmmosomnnnn 3.05



FLIGHT SYSTEMS, INC. MISC. ROCKET SUPPLIES

NOSE CONES

Pg. No. Cat. No. Description Price
26 =mmmm——- 6176 ======- NC=7] ==cocmcmmmee oo i
I 6181 -===-=-=- HNC-81 ------mmmmmmmm e o - Ll
2b —--mm--- 6101 --=-=--- HNC-101 --==-=--=cceceeua- 1.95
R 6121 ------- NC=121 ===-=cmmmemeeaan 205
26 —===--=-- 6152 -===-=-=- NC=152 =-emmmmmmmemeee o 3.45
26 ==mm———- 6191 ======- NC=191 ---c-ommmmm e 5.00
S 6117 =====-- HC=-171 -----mmmmmmmm e m 258
2 mmmmmaee 0172 —====-- L B R et 4.00
P 6122 --=--=-- L B e 1sda
26 ==mmmoo 6192 -----=- NC=192 =-mcmmmmme e e 2.95
26 —----m-- 6193 ====m=- NC=193 =ccmmmmmmmm o 4.25
I 6125 -=-==-=-=-- NC=225 mmmmmmmm e e 5.00

STAGE COUPLERS

Pg. HNo. Cat. No. Description Price
.y (RS 6206 =======- SC-6 ==mmmomsmmmssae——on .65
27 —mmmmme- 6208 ==-=-mwe-- SC-8 —=---mmmmmmm e 5
vy - 6210 ====c==- 1 Es o S ——— .80
Ll mmm 6212 -------- 5C-12 ==--ememcceceeaaae .90
2] —mmmmmee RIlS s=oioco §5C=15 ===mmmmcccmcmmemee .95
27 =mm=mem- 6217 =====mn- SC-17 ====mmssmmoccaaao- 1.00
27 =mmmm—a- 6219 -------- SC-19 ------mmmmmmmmm e 1.05
Y R —— P F I — BELOD sessnsoucsrs g 1.35

BALSA BULKHEADS

Pg. No. Cat. No. Description Frice
27 mmmmmeen 6306 -------- BB-6 ==--====-==mmmmmmnn 90
R SRS 6308 =awaeaa BRAR sascioiocassaiiion 1.00
2] =mmmmmee §II0 cu=ooos BB=10Q ===-==-cccmmeeaaa- 1.00
DT maieimiaie £]3 s BESS SeibeRie e e 1.00
27 mmmmmeea 6315 =======- BB=15 ==-cooommmmmmmmm 1.00
N 6317 -=------ BB-17 ==-=r=--remmmmmemam 1.35
s R 6319 semseees BRo1Y s cmms e e 1.65
e 6322 -------- BB=22 =---mmmmmmmmmmmmmom 1.85

Connect body tubes of the same size. PBuild and connect
payload sections. Any application requiring complete
blockage of tubes.




FLIGHT SYSTEMS, INC. MISC. ROCKET SUPPLIES

FIN STOCK

Special selected balsa fin material-3 per pkg.

Pg. No. Cat. No. Descriptien Price
gy B P p— A e SB-1 3/32x3x12 ----co--- 1.00
27 —mmmmme- 6402 -------- SB-1 3/32x4x12 =--evcmma- 1.30
7Y ST — 6403 =-==mue- SB=3 1/Bx3%17 sommemmmne 1.10
v R GANE Seceine 5B-4 1/8%4%12 ———mmwanws 1.55
) T 6405 ==-=n=n- SB-5 1/4x4x12 ~wecemcan- 1,35
Select aircraft plywood fin material comes 1 sheet per pkg.
27 ==mmmee- 6501 ====-nn- PFM-1 1/16X6X6 -------=- 1.35
TRANSITION SECTIONS

Pg. No. Cat. No. Description Price
27 mmmmmees 6881 -w-eee-- HTS-180 ==-cocccmmmmmaao 2.20
27 mmmmeees 6812 -------- T5-1213 ==c-cmmmmmaamo 2.45
2] —=mmmme 6810 -------- TE-1019 ==-commmmmeeee o 2.45
27 mmmmmee- L e TS5=1519 mmmmmmeeeee e 2.45
FIN SETS

Pg. No. Cat. No Descriptien Price
28 —-eceee- L Nova Fins (3 per pkg)---- 1.05
28 mmmmmee- 8002 -==emem- Voyager Fins (3 per pkg)- 1.15
R 8003 --=--=-- Uso Fins (3 per pkg) ---- 1.25
28 memeooo BO04 =---mmmm Penetrator (3 per pkg)--- 1.10
28 meeeee-- 8005 -------- Orbit Fins (3 per pkg)--- 1.10
28 —-o-em-- 8006 --m=mnma Javelin Fins (3 per pkg)- 2.25
e 8007 —--maeo- Black Brant II (3 per pkg)2.50
28 mmmmmeee 8008 -----nm- Eos Fins (4 per pkg) ----- 1.60
28 =m-emaas 8009 ---weee- Echo Fins (4 per pkg) ----1.30
26 mmmmmmee 8010 -===mme- Maverick Fins (4 per pkg)-1.60
28 ~-mm-- 8011 -=-mmme- Hercules Fins (3 per pkg)-2.10
CENTERING RINGS

Pg. No. Cat. No. Description Price
Tl e (1] QR CR-68 (2 per pkg.) --==-- .50
-1 S— 6610 wsezce—- CR-810 (2 per pkg.)------ .65
28 —--mmm-- 6612 ====coe-n CR=-812 -----mmmmmmmeee oo .95
28 —mmmmmeo BELS ===--mm- CR-815 =~=csmmmmmmcceeeaa 1.00
28 mmmmemeo 6617 =-====--- CR=817 ==mmmmmmmmeeccaean 1.10
28 —====ea- 6619 -------- CR=819 ==-emmmmmicmmmeeen 1.15
28 ======aa 6712 =mmm=een CR-1012 ===-cocmmmmmmm .63
28 m--mmma- 6715 ~==-eoe- CR-1015 ===ccemmmmmeeenoo 1.10
28 mmmmmee- 6717 ===eeenn CR=1017 ===-mmmmmmeeeeo o 1.20
28 mmmmmao 6719 ==-c----. CR=1019 ==-memmmemeeeeeem 1.30
1 A e 6722 esecsaa-- T R e 1.60

FLIGHT SYSTEMS, INC. PARACHUTE AND STREAMER KITS
Pg. No.Cat. No. Description Price
29 --- 7112 ---- S5-12 Streamer Kit -----=---eomeeao 1195
29 --- 7113 ---- §-13 Streamer Kit --------- ——————— 1.95
29 --- 7114 ---- P-14 Plastic Parachute ----------- 1.70
29 --- 7120 ---- NP-20 Nylon Parachute (20") ------ 4.95
29 --- 7122 ---- NP-22 Nylon Parachute (22") ---e-- 5.00
29 --- 7124 ---- NP-24 Nylon Parachute (24") =-===-- 5.25
29 --- 7126 ---- NP-26 Nylon Parachute (26") ------ 5250
29 --- 7130 ---- NP-30 Nylon Parachute (30") ------ 6.75
29 --- 7136 ---- NP-36 Nylon Parachute (36") ------ 7.45
FLIGHT SYSTEMS, INC. MISCELLANEQUS ITEMS
29 --- 7001 ----TR-1 Thrust Rings (3 per pkg.) ----- .75
29 --- 7002 ----TR-2 Thrust Rings (3 per pkg.) ----- .80
29 --- 7003 ----TR-3 Thrust Rings (3 per pkg.) ----- .60
29 --- 7011 ----Shock Cord 10 ft. =—===-=mmmcmmeeanno .95
29 --- 7012 ----Shock Cord Anchors (6 per pkg.)----- .65
29 --- 7013 ----Spnap Swivels (6 per pkg.) --—------- .85
29 --- 7014 ----Eye Screws (6 per pkg.) ==--=======- .95
29 --- 7015 ----LL-12 Launch Lug 12" (3 per pkg.)--- .95
29 --- 7016 --- LL-23 Launch Lug 1 1/8" (6 per pkg.) 1.05
29 --- 7017 =--- Firing Clips (Pkg of 2) ===------2—- .90
29 --- 7018 --- FLAME RESISTANT WADDING --~---c=n==-- 1.50
29 --- 7060 --- E-60 Engine Adapter ---=--=-=--eoeao- «95
29 --- 7019 --- F.S.I. Chrome Labels (4 per pkg.)--- .50
29 --- 7115 --- FA-101 Fin Alignment Fixture ------- 4,10
Flight Systems, Inc. Catalog -----=-==ceeaa-o 2.00



