


WELCOME TO ESTES MODEL ROCKETRY!

Within the pages of this catalog you will find Estes
rocket kits and accessories for every age and skill
level! It's never been easier to get started in Estes
model rocketry. Try one of our Starter Sets which
includes a high flying rocket, engines, and your very
own Porta-Pad® Il Launch Pad and Electron Beam?®
Launch Controller. Then move on to our other easy-
to-build rockets in the E2X® Series. The Manta™
includes a glider which circles home while the rocket
returns with a streamer. The Turbo Copter™ has

turbo-charged helicopter recovery! Collect them all! When you are ready to move up in the
Estes rocketry world, go for the Beta Tron™, which has everything you need to build two Beta™
Series rockets, and much, much more. Everyone will love the Estes Rocket Builder's Marking
Guide, which makes it quick and easy to mark and measure body tubes for fin placement, cir-
cumference, and anything else you need to mark! It even holds fins in place while they dry.
Long-time Estes rocketeers and those who are getting back into Estes rocketry will have a
blast with our new “E" engines! Choose the Maniac™, which flies on our *C"s, "D"s, or “E’s and
builds in less than an hour! This performer flies out of sight and is easily recovered with a fluo-
rescent streamer. The Broadsword™ and The Shadow™ are massive rockets that also use our
“D" or “E" engines. Whatever your mood, only Estes holds the excitement for you. The possi-
bilities are endless, the choices are yours. Ignite your imagination!
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LAUNCH AREA:

Choose a large fiald away from power lines, tall
trees, and low-flying aircraft, This chart shows

4 ™ ihe smaliest recommended iaunch areas:
i g ENGINE ESTMATED MINIVILM LAUNCH
& Poak Anitude & Ejecton TYFE ALTIUDE SITE DIVENSION:
ALLDELAYS| FEES METERS FEET | WEERS
1 28 20 6l = 15
3 comma Tracking — L =
A 400 122 100 0
B 800 244 20 4
1 c 1400 485 40 122
2 Accsiaranion D 00 547 50 152
2000 610 600 183
FLIGHT “Minimism cicular area = Diamaler in ieel or meters
Minimum rectanguiar area = Shorlest side in feel or
SEQUENCE
Launch site must ba free of obstructions and

highly flammable materials.
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"~ HOWTO USE YOURESTES CATALOG

To get the most out of your catalog, plecse read this section. It will help determine what kit fits your needs and what
the specifications are of that kit. This catalog is divided into kit series. Eoch series hos a skill level: EZX™ Series (almost
ready fo fiy); Beta™ Senes (skill level 1); Explorer™ Senes (skil level 2); Challenge™ Serles (skill level 3); and Master™
Senes (skill levet 4); Pro™ Series and Estes R/C are separate product lines. Kits in those series can range from ecsy to
difficult. In this catalog each seres contains an infroduction that gives you the characteristics of that sill level. Each
kit listing gives you the kit name, ifs product number and price. in addifion, you wil find a kif description that gives
you features, length, diameter and weight. You will also find the engines, from least to most powerful, that we rec-
ommend for that rocket. We will sometimes list an engine that we recommend In breezy condifions. *First Hight® indr-
cates which engine should be used fo become familior with your rocket's fight profile.

One of Ihe more important fadturess the Kit Fealure Symbol. These symbaots will give the size and type of recovery
system, ype of fins, nose cone, decals and other features. Below is the symbol key:

gsg:]%m NOSE CONE: DECALS: FIN TYPE:
e E~ B B
B Bl Water soluble m Die-cul plastic
Hylon parachute with Il —
o enemnia®  ENGINEMOUNT:  MAXIMUM e | o oo
— » ALTITUDE:
ST h Quick relecse

In melers with max! iFlig
i bl s Balia shock
m fecammanded
-‘ff Pastie fin unit
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Model Racketry isrecommended for those age 10 years and up. Adull supervision ls recommended for

those under 12 years of age.

Use only Estes products with Esles model rockets. Unless specified, all models require assembly. Engines, launch
systemn, glue and finishing supplies are not Included with kifs unless specified.

@ Copyright 1993. All Rights Reserved.

Prices may change without nofice:



There's no better way to get started in this
terrific hobby than with one of our five great
starter sets.

Each set contains a high-flying, easy-to-
assemble E2X™ Series model rocket kit.
These models assemble so simply and
precisely that we guarantee success. And,
with pre-finished parts and no painting
required, you'll have a sharp looking model
ready to go in almost no time!

You also get:

* A Porta-Pad® Il launch pad
» An Electron Beam® electrical launch controller
* Cobra® model rocket engines, igniters and rev-

olutionary new igniter plugs for sure-fire
launches every time!
Plus, the launch equipment can be used to
launch nearly every Estes rocket in the E2X®
through Master™ Series!
All of this comes packed in a sturdy range box
with a carry handle. You'll save a bundle over
individual retail prices. All you need is batteries
and glue, and in about an hour, you'll be ready
to launch!

"Unless otherwise spacified, oll models in this cotolog require assembly.

PATRIOT™
EST 1450
$26.99

AIRWALKER™
EST 1410

Eochsiarer sef requires four
Af-ype alkaline batieres

and odhesive - notincludad.
#wg. Ship Wi 1.4 Kg (2 Ibs)

AIRWALKER™ PMRIOT"‘
Sleek sounding rocket stying ond a clear corge boy hi ;hllqn‘ Thi
fhis sharp per"ur'-.m Unique chrome-colored body fube, bright
red fins ond nose cona give mr.ﬂﬁ m (20°) tall rocket @

UJQ""] hh]h fiior e '|'|J|=5 5‘_3'.5 aooen

COVENY ICILICES i
I rae fl ‘||'It
Engines: AR-3 (First Fiight), B4-4, B6-4, B&-5. 053, Cb-3, 65




arterSet .

ALPHAZ Il
EST 1406

AMERICA™
EST 1447

ALPHA® Il

AMERICA™

This set features the tried-and-true Alpho® Il with bright orange. The 38 cm (157) fall Ametica™ ket faatures NASA-shyle

ond black decor, Assembly Is sosy with @ one-plece plasfic decor and lean lines. Assembly is quick and easy with one-
swepHin unif. Great performance with parachute recovery for — plece plasfic fin unt ond seif-achesive decadls. Fantastic per-
sarfe londings. includas Coba® engines and supplies for your formance fight after fight using parachute recovery, Comes
first thre fiights. with Cobra® engines ond supplies for your first fwo flights,
Engines: AB-3 (First Flight), 172442, AB-5, B4-4, B4-b, B&-4, Bob Engines: AR-J (Frst Fight), 1/246-2, AB-5, B4-4, Bd-5, Bé-4_ B4
B85, C&-5, Cb-7 Cir5, Co-7

SthrterSets .

SUPER SHOT™

EST 1449
$30.99
13
E boch starer sef requeres fowr
Ad-type oligline botfanes
andodhesre - nofincluded
Q Awg Ship WY, 1.4 Kg (3 e

SUPER SHOT™

racke! combo starer sat o
Beries Super Shot™ rocket i # Ts:
todl, fough-and durable, It can be launched ogain and again up fo 500
i on Explarer™ Series rocke? ond includes crazy ming- Cals. I
Twister™ separates into two pleces and spins dow 000 foot o
Includes Cotro® engines and supples for
Engines:
Super §
Twis




E2X°
ALMOST READY TO FLY

There is no modeling experience required in this series. As a matter of fact, the rockets in this
skill level are assembled, not constructed. What this means, simply and easily, is that:

® There is practically no cutting or
sanding

® There are very clear and simple to follow
instructions

® There is no painting or sealing

® These kits are a very quick build -
almost 30 minutes

These precision engineered kits, with exacting
plastic parts and pre-colored body tubes, let the
novice assemble a rocket with a craftsmanship
result. By including rockets, such as the piston-
actuated Cato™, the helicopter-recovered
SkyWinder™ and the glider recovered Manta™ in
this skill level, there are features that even the
experienced modeler will enjoy.

Il i othenise specified, all models In fiis catalog requite cssembly

New'

\EAF

EST 2097
§9.99

MANTA" AP
EaE

MANTA™

The Manto™ is tha perfect first giider kil A futurstic foam glider
fides piggyoock on fha booster. At opogee, the glider aetach-
&5 and choies home. The booster is recovered via a streamer
The Manfa™ is oy fo buld — no painfing!

Specifications:
Lengtty 418 cm (1657); Do 248 mm (09787, W51 g (18
oz} Engines: AB-J(Firs! Flight), B4-2, B&-2

RESve=

New'

0
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TURBO COPTER™
EST 2096
§8.99

Bkl
ol

TURBO COPTER™

Hat ghufft The Tubo Copte™ fiigs fo over | 000 feet ond s
super easy o build rocket has o wild he Pyl
recovared nose cone, O sheamer 2red moin body, fug
fescent color, ond hot, frenay graphics

Specitications:

Length: 3524 cm (13.8757) Dig:: 187 mm (0.736°); Wi 258 g
(91 oz); Engines: 1/2A&2 (First Fhght), AB-3. AB-5, Bd-4 Bé4

B4 BA-5. Cé-5, Ch-1 B




OMLOID™
EST 2078
§13.99

e Launch an Egg!

OMLOID™

With o huge 51 mm (27 diameter twist-logether cargo copsule, you con fyan egg or all kinds of scianfific payioods in this muft-purpose
lounch vehicle, Pre-colored ond assembiles in minutes! A 46 cm (187 reflective siver ‘chufe brings I down safiely even wifh heavy
payioads Perdect for school and scence fair projects o just plain furl

Spacifications:

Lengthy: 47.8 cm (1887 Do 34.2 mm (13467 Wh: without egg - 70.6 g [2.5 oz); Engines: with egg - C5-3, C6-3, without egg - 842
[First Flight, B&-2. C&-5

BAIL-OUT™
EST 2070
§13.99

BAIL-OUT™
Explore inferoctive
rocketny with this modell
Con siect your fovorite
%5 mm [3%a" oction
figure with a patochute
[Sorry, figure & not
Incluged buttwo chiutes
for your figure arel)
Fectures include plosiic fin unit, wo 61 om (247 porochutes for
figure, spacial hamess for your figure ond easy fo build
Specificallons:

Length: 62 cm [24.57; Dia.; 42 mm (1,64, Wi without figure - 87

@ (307 oz), with figure - 1040 g (367 oz); Engines: B4-2 (First
Fighf), B&-4 (with no wind), C5-3, C&-3, C&-5

Engines, kaunch system. ghus, ond
finishing suppilies nat inChuded
Avg ShipWh. 340 g [12.az)

e Midair
Break-
Apart!

CATO™
EST 2071
§14.99

el
EdZ

CATO™
The wixeme "gag” rocket, this rocke! breals apart into pleces
after a shor Mght, i safely recovered in o small area, and
re-ossembies in minutes for fight ofier fight. infermal piston system
shows how the jecion charge works in different ways! The Calo ™
features muttiple recovery systems - parachute, sfrecmer and
umble. The Caio™ s easy fo bulld and fo fiyl

Specifications:

Length: 51 cm (21,07 Dic.: 42 mm [1.647; Wiz 125 g (44 oz);
Engines: B4-0 (First Fight), Ca-0
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BANDIT™
EST 2060
$9.99

Z6

BANDIT™
The perfect beginner's model Ih o e
aimost ready-to-fly shla. This rocket, capo-
ble of biazing performance, will be o
guaronteed fovorte, E2X™ stondard feo-
fures includie siotted body fubes for ecsy fin
afignment and preciion engineered for a
fast build

Specifications:

Length: 42 cm [1657; Dio.: 254 mm (1.07
Wh:45.5g (1.6 oz); Engines AB-3 (First Fiight],
B4-4, B&-4, BA-5, C5-3, C4-3. C&5

Bandit", Rampage ™

and-Dagger™ Kits

Feature;

e Pre-Colored Bod,v
Tubes -

e Plastic Nose Cone
and Fins i3e

e Pre-Slotted Bady
Jubes

o. Stick-On Deca!s

® No mefrng

RAMPAGE™
EST 2061
$10.99

ald
EdFE
=R

RAMPAGE™
With siotted body tubes for easy olignment
and strong fin affochment, o double fhick
body tube ond plastic nose cone, fhis
rocketwill st be fiying when the competl-
fion has given up. The Rompage™ has g
payicad sechon and con be bulltunder on

hour
Specifications:

Length: 44 cm [19.57; Dia. 254 mm (1.07);

Wh:50.2g[1.80z); Engines: AB-3 (First Flight),
Be-4 Ba-4, BB-5, C5-3, C6-3, C&-5

DAGGER™
EST 2062
$11.99

DAGGER™
The fiogship of our EZ4™ series, this rocket
issiesk, long andlean. Ifs o winner whether
It's on the pad, inthe oir or on display, This
super quick buld features a chrome col-
ored paylood section, slatted body fube
and pre-finished plastic fins.
Specifications:

Length: 57.0cm [22.57; Dic: 254 mm (1.07;
Wi:535g(190z); Engines: AB-3 [First Figh),
B4-4, BG4, BA-5, C5-3, Co-3. Co-5

GNOME™
EST 0886
$4.59

T

GNOME™

This mini-engine eniry into the E2X ™ lavel s peract for small fiying
figlds. The Gnome'’s great features include an aleciic blue
coloted, one péace, plasficfin unit: o chrome colored body fubs;
and graat performance!

Spacifications:

Langth: 26.04 cm (10.257); Dia: 138 mm (05447 Wi 12 g
(0.42 cz); Engines: 1/243-27 (Fasi Fight), 1/2A3-4T, A3-4T, A10-37

Engines. lounch system, giue, and
finishing suppliss notincluded.
Avg-Ship Wt 283g[100z)

ALPHASE Il
EST 1256
$8.89

Ol#

ALPHAE Il

One of the cidest, most relioble, sasiest-fo-build rockets hos a
dynamic decor - gossy black body fube fucrascent oronge
piashic fin unit and nose cone. This ald-fimer i a duratile fier
and requires no pointing

Specifications;

Length: 31,1 em (12.257), Dia.: 24.8 mm (0.9767): WH.: Mg
{1.202.); Engines: AB-3 (First Fight), 17284-2, AB-3, BA-4, B4-6
Bé-b. BG-5. Co-5, C&-7
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ATHENA™

Geeaming and fost, rugged and beautitul, this model con smoke
With white and chrome plostic, the Athena™ will become one
of your favortes! Padomns great on o wide selechion of angines
Specifications:

rength: 38.1cm [15.07; Dio: 24.6 mm D767, W 3bg (127 oo}
Engines: AB-3 [First Flight), 1/2A5-2, AB-5, B4-4 B4-4, B&-4, BB-5,
Cé-5 C&-7

Engines, launch systam, glue, ond

H finishing supplies not includad
o< Avg.SipWt 283 g {10ca)

“"SERIES

PEGASUS™
EST 2076
$9.59

PEGASUS™

Thenew Pegasis™ sready fo become the first in your siobée of
rockets The great looking. sleek rocket 8 quick to build and quick
1o Hly. Fectues durabie and rugged construction and there's no
painting regquired!

Specifications:

Length: 38.1 cm (15,07 Dio: 24 Smm (0974 W 360 (127 oz )
Engines: AB-3 [First Fight), 1/248-2, AB-5, B4-4, B4.-4, BA-6, BA-5,
Ca-5, C&-7

Engines, lounch system. glue, and
finishing supplies notincluded
Avg Ship Wt 340g [120z)

SKYWINDER™
EST 2077
514.99

|21

e Copters Back
To Earth!

SKYWINDER ™

This amazing mode! assembles fast and launches like any “reguior” modsl rocket, but af the peak of s Aight, it fronsforme Three
helicopter blodes with biightty colored dacals unfold from the body and start spinning faster and faster, credting a kinetic color
disphay and lowering the SkyWinder ™ geritly fo it ground. i has one plece recovery and preps for tiight in saconds - no wadding,
parachute of streomer

Specilications;

Lengih: 50.8 cm (207); Dia.: 34.2 mm [1.3447, Rotor Spar: 5008 em (207); W1 70.% g (25 oz); Engines B4-2 (First Pight), B&-2. C&3

15



. =@ ng"  Create, Build and Fl
E'Tﬁiml&@m ;szre Ow!:: D:;gnsy
ROCKET BUILDER’S SET

An Introduction to Estes Rocket Building

BETA™ SERIES
SKILL LEVEL 1

These dramatic, exciting-looking kits will fill many
modelers’ needs: from the inexpensive Mosqguito™
to the hot performing Zinger ™ to the payload-carry-
ing Nova Payloader™ fo the sensational Big
Bertha™

This is a traditional starting point for some modelers. The Beta Tron™ Rocket Builder's Kit is

an excellent introduction 1o this type of model building. The kits in this series have simple con-

struction, although some modeling experience can be helpful (sanding, cutting, measuring and @ Includes Estes g
. AT ! . . ; : Marking Guide which |

gluing), this skill level will help you acquire those skills. These kits are often used in schools, W' marks tube easily 1

Boy Scout Troops, 4H Clubs, summer camps, Civil Air Patrol and Young Astronauts pro- Ne ’ Two of
! L1V many

o : @ Easy-to-Use :
g h? i P BETA TRON™ Technical Manual ! designs
» Die cut fins with some fin alignment necessary EST 1464 you can
$24.99 T »  build

« Simple painting @ Custom Decals

« Pressure sensitive or water transferable decals

» Up through “C" engine power

"Unless ofherwisa specified, all modats In this catalog require ossembly

off § Technical Man poe Rocket News, and [
waddng. plugs and igniters 17
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YANKEE™

NINJA™

EST 0882 EST 1381 ™
|7 4459 3459 el
F17& =l# Br $4.59

£

. EE
ol

MONGOOSE™
The perect firsh fweo-
stoge rocketl The
Mongoose™ hos
hwi ona-piece fin
units, colcnad body
fubes, and it fles fo
1800 feati This
rocket bukds very
quickly and doesn't
need paint. Con
aso be flown single

(=4

stoge YANKEE™
Speciications: This rocket hias the performance worthy WIZARD™
5.57): Dhar. 24.8 v of on Al & 5 You don't need magic fo put this rocket up

NINJA™

Diark and mystenious, this hot performer fies
on mini-engines. Builds quickly ond makes
an excetient firs rocket

Specifications:

Length: 26.8 cm (10.567; Dia: 187 mm
(07347 Wi 159 g (056 oz); Engines:
1i243-41 [Fiest Fight), A3-47, Af0-31

J o) Engines
-3 {First Fignt), B4-4, (34

sigh! flights! T
odhesve dec | overy and
Can use O wide selechon of engines
Specificafions:

Length: 27.9em (11 07): Déa- 18.7 rm
(0.7367): Wt 11.9 g(04 Engines
(2A8-2 (Frst Fight), AG-3, AB-5.B44
B4-6, Bb-5, BB-5. C&-5. C&7

over 1/4mile high- justplugina "C” engine
and go! Abig 76 em [307) streamer mokes
racking and recovery eosy
Specifications:

Lengit 30.5cm (127; Dia; 18.7 mm {0.7347,
WL 224 g 0.79 az); Engines: A8-3 [First
Flight], 1/246-2, A8-5, B4-4,B4-5, B6-4, Bo-6,
BB-5, C4-5, C&-7

ge: Upper Stoge - AB-5 (First
Fight), B4-6, B&-6, Cé-7; Booster Stog
B0 (First Fight]

Engines, launch system, glue, ond
finishing supplias not includad.

$8.59

MosauITo™
EST 0801
§2.719

=
&)
MosQuITo™

Don't let size fool you - the smaliest rocket
I our flea! moves out fast and fles almost
cut-al-sight every timel Lira lighbweight
construction ond fantoshc performance
Specifications:

Length: 9.9 cm (3.7 Dic: 13.6 mm [0.5447;
W1, 28 g 01 oz); Engines; 1/283-4T (Frst
Flight), A3-4T, A10-3T

Avg.Ship W1, 2839 [10e)

THUNDERHAWK™
EST 2002

wmlfd 1
Ed %]
) @

THUNDERHAWK™

Long lean sport flier featuring super stobie
five fin configuation, Smple fo construct
and finish, and delivers impressive perfom-
ance

Specifications:

Length: 559 [227): Dia: 248 mm (09747
Wh: 34,6 G (122 oz); Engines: AB-3 [First
Fhght), B4-4, BS-4, C&-5



Engines, lounch system, glue, and
Uses A SA 200 F”m finishing mppllﬁsnurir:clwad.
Avg. ShipW.352g(140z)

VIKING™

YELLOW JACKET" N

EST 1949 EST 2008 2

$4.29 - $7.99

|

=

VIKING™

This high fiier con be bullt with three, fowr
or five fins in various omongements, mak-
Ing It idedl for cerodynamic experimants
and comparnisans. Easy to buld,

Specifications:

Length: 30.8 cmi(12,1257); Dia.{ 18,7 mm
07367 W 16.5g (071 oz); Engines:
AB-3 (First Flight), AB-5, B4-4, B4, BB-5,
Cé-5,Ch47

20

EE

YELLOW JACKET™

All around great performance & fhe hall
rricek of 1his terrific soort rocket, This eosy-
fo-buid flier features porachute recovery
ond water framsferable decal,
Specifications:

Lengih: 42 7em (16.8°); Dia.: 248 mm
(0.976°); Wt 306 g (1.08 oz.); Engines
AB-3 (First Fight). AB-5, B4-4, B&-6. B&-4.
B6-0. B8-b. C&-h, Co-7

ALPHA®
EST 1225
$1.29

ALPHA®

The Alpho®, affer over three decades, & sl
fhe perfiecifirst or second rocket. Millionshove
been mode and flown - a very refioble
peromes that con use o wide varisty of
engines! There is only one Alpha®!
Specifications:

Length: 31.1 cm (12257, Dia: 248 mm
(09787 W1.22.6 g (0.8 oz); Engines: AB-3 (First
Flight), 1/2A8-2, AB-5. B4-4, BA-4. B&-4, BA-6.
B8-5, C4-5, C&7

ASTROCAME110
with Launch Vehicle
EST 1327 $26.99

ASTROCAM® 110

magine on image, faken hundrecs of feat in the of from o
macked. This rocket gives viou that ability Ci

L4 ]

y. The AstroCom™ 110
5 feotures such a3 the use of 200 ASA 110 fim (fim ond
developing ovaiable locally), crifical comero parts oe pre
assamblad ond it has o high quality oofical grode lens
Speciiications: - Comera

Length: 16.5cm (6.57); Dig.: 35.3mm (1.397); W.: withaut fim
385 g (1:3602.), with fim - 49.8 g (1.74 oz.): Shutter Speed.
/500 sac.: F-Grap: 11

Specilications - Camera and Lounch Vehicle:

gt 48.5cm (19.17); Din 3d em (1.347) W 1061 g (375
Engings: C&-7

OL.)

Easy to Build

BIG BERTHA™
EST 1948
$10.69

BIG BERTHA™
Burly, bod and beo
full Ona of Bl
et ki 18 of out
most dynomic looking!
This rockat hos been o
favorite of millions of

Bertha” sports futuris-
tie seli-odhesive
decos
Specificafions:

Length: 41 cm (24°); Dia

Engines B2 (R C
B4-4:84-4. B8-5. C&-5




Engines. lounch system, glue, and
finishing supmolies not included
Avg.ShipWt. 283 g(1002)
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ZINGER™ SPACE RACER™ !"‘I SPARROW™ MINI-PATRIOT™ RELIANT™
§4.59 $4.29 B §4.29 EST 1960 ‘29
E $§0.59

“H =l

EaPl 2l :

£

s SIS AT A FTA

\

™
ZINGER _ SPACE RACER™ SPARROW™
Effigient aerodynamic design makes IS iy ity rocket wifh the rocy looks s ecsy  Aminimadel with big missile decor, this rocket
our best pertorming Single-§1ge OCKEL 4o, by i et hes “out-ofsight” performance.  1s so lightweight that f only requires break:
Easlly reaches 610 meted (2000 foof) Fealures easy-to-finish fiber fins, o special  away recovery for safls landingsl Addifional

aiitudés. making If an excefient spor of plostic molded nose coneand conwe o featuresinclude fiber fins - no sedling required
compeiiion madel

RELIANT™

JCHON Tech

wide vanely of angines and colorful self-shick decals smple
_Specllicutlonslfl - | Specifications: Specificafions: A & saaling required! g
Lengih: 26 cm [10.25; Du:._‘li?rnn.'nl Length: 321 cm [124257: Dia: 18.7 mm Length: 27.3 cm (10.757; Dio: 438 mm specifications: 5 resover I nicely for s next fig "
lﬂ.?ofﬂ Wi 85g (03 ?f-]i Engines: AS-5 [0.736°; Wi 208 g (0.73 oz); Engmes: [0.544):Wh: 1.1 g [0.390z); Engines: 1/243.2T Length 254 cm (1007 Dig. 18.7 mm 5p;5d|cm|m5-; ;
[First Flight, B4-&, B&-6, C&-7 {/2A8-2 (First Flight), AB-3, AB-5, B4-4, B4-5,  [First Flight), A3-4T, A10-3T 7367) Wi (04 6); Engines Lengtn 53 7cm (2
22 B4-4, B4-6, B8-5, Cb-5, C6-7 AT (Fret Flight), A10-3T ;



SERITE'S

EXPLORER™ SERIES
SKILL LEVEL 2

When you have learned the basics of model rock-
etry and are ready for something new and differ-
ent, the next step is the Explorer™ Series. This
series offers interesting features with more
involved construction and finishing. Here you will
polish your skills and learn about the variety of

fascinating design and recovery possibilities. Glider recovery models like the A.R.V. Condor™
and high flying twa stagers offer new dimensions of in-flight excitement. There are scale models
and futuristic designs that fly just as great as they look! Or step up to exciting “D” powered
models like the Mean Machine™ or Delta Clipper™.

“Unless otherwise specified, oll mocess in this catalog require assermibl.

Engines. iounch system, giue, and
fineshing suppilies not included
Avg. ShipWwt 3409 (12 oz)

® Fealures Twin

Glider Action!

A.R.V. CONDOR™ [S
EST 2075 ﬂ
§11.79 %

A.RV. CONDOR™

T is Estes’ cynamic concept of an upper aimosphenc vehicle, This NOAA (Natior
chet would boost 1o the high reaches of our otmosphere via the booster vah

In odr excifing version, the streamer-recovered bocster pops two parosite g

rones ghde; circling, chasing soch ofher gently back 1o the ground. O kit features an &

I mcunfing system for the giders dnd a Three-color water-fronsferable decal

Specifications:

Booster - Length. 47 Dem (18.57) Dic: 24.8 mm (09747 Wi 320g0.13 )

Drones - Lengin: 154 cm (6.13°); Dio.: 138 mm (0.584°); Wt 14 g (0.49 oz}

Engines: B4-3(First Fight), B&-2. C5-3, Ce-d




SERIE S

SOLAR WARRIOR™

SOLAR WARRIOR"‘ _

Ps)
. $12.79

M P
gr W

TORNADO™ qf
EST 2004
$4.59 i

ZF

TORNADO 3

atures recoveny with a differ-

™ sepa

ninen

Srpacrﬁcuhon&

he 24.1 e (6

HERCULES™
EST 1377

HERCULES™
Reach for the s
aimost 1/Z mi
poylood &
high-C -TTJJ

SUPER NOVA

SUPER NOVA™
EST 2011
$11.79

ke

| 540 |

MINI-COBRA™ 4
EST 0898 :
$4.29 =5

MINI-COBRA ™

Fly fo incredibie offfudas with this ideal first
hwa-stoge rocket. Like ol of our multi-stoged
models, he Mini-Cobro™ con be fiown
singke-sioge 100,

Specifications:

Length: 25 cm (107 Dia: 13.8 mm (05447,
Wi 132 g [0.47 oz Engines. single stope
- A3-4T [First Faght), A10-3T, first stoge -
A10-0T, second stoge - 1728347

fage rocket

BLACK BRANT II™

High fiying 1113 scole mogel of the Brsiol
Aerospoce sounding rocket used by the
Conadian Amameni Research ond
Development Esloblishment for upper
afmosphenic rasaarch. An ideal fist "0°
angine powered model
Specifications:

Lengtt: 632 cm [24.8757; Dia: 337 mm
(13257 Wt: 1528 g [5.4 or); Engines: D12-5
[Fiest Fiightj, D12-7



SERIES

EST 1972
$8.89

kv P4

BULL PUP 12D™

This it our sport scale version of the LS. Alr
Forca's AGM-120 Bull Pup. The Bull Pup
120™ Is the perfact first scole madsl. is
unique appearonce will make | stand oul
on tha Jaunch fisld or while on dispioy
Spacifications:

Length; 39.7 cm (156257 Dia.: 33.7 mm
[1.3257; W1 509 g [1.8 oz); Engines: AB-3
Er Fligght). B4, B4-4, B&-4, C&-5

BULL PUP 12D™

EST 0873
$3.99

#]<)
=

HAWKEYE™

Mililary surtoce-to-air missile syiing and
out-ot-sight flightts are the trodemarks of this
fun fier. Feafures pofiofic red, white and
blue decor plus great performance,
Specifications:

Length: 21.6 cm (857 Dia; 13.8 mm
[0.5447 Wh: 119 g (0,42 oz). Engines:
1/2A3-21 [First Fight), A3-4T, A10-37

HAWKEYE™

] :

SENTINEL™
EST 1987

§12.79 n

f
1
/ BB

SENTINEL™

This big model featutes alr-fo-air missile
stvling ond realisic lifioffs. An impressive
aadifion fo your fleet and a real crowd-
pleassd. Briensive decol shest makes
finsshing easy.

Specifications:

Length: 70.2 cm [27.6257; Dia.: 41.4 mm
(16377 WL 764 g (2.7 on), Engines: AB-3,
B4-4 [Frst Flight), B&-4, C4-3, C&-5

HELIO*
COPTER™

With clean lings ana
decot, this rockst
s0ars high on °C

engines. Then walch eyesopen when the nase cong separates

s slow, spinning descent fo the groundt

Specifications;

MACHINE™
EST 1295
r $20.99
HELIO*COPTER™ n

g Fa%
ol
Zld
B0

MEAN MACHINE™

Stand back an this oned Over six feet of body
fube with o kick-n-the-pants ‘D angine 1o
boot. This tall, lean rocke! is the perect first
D" engine model and s o spectacular fer
and depioys fhree spring-loaded helicopier blodes ond begins  Redquires 5 mm (W44 diameter Maxi-Rod™

(EST 2244) 1o launch
Specifications.

Length: 64.5 cm (2547, Dia: 342 mm (1.34457; Wt: 818 g (280 Length: 200 cm [78.757) Dig.: 418 mm 14377

oz} Engines: C&-3 (First Flight]. C&-5

Wt 164 g (5.8 oz); Engines: D12-5



DELTA CLPPER™ |}
EST 2067 .
§14.49

HORNET™

This &5 a great sport rocket with missle-like
shyling, This modesd features o unigue fn
configurafion (fhe fins ore die-cut baso)
and i capable of achieving out-of-g
fights. A great second o third model
Specifications:

Length: 45.1 ¢ "‘.5}5"0 248 mi
(0976 Wt 331 g (1.17 o2.); Engines
B4-4 (First Fiight), A8-3, B6-4, BB-5, C5-3
Ca5

(]

8
Pl

DELTA

CLIPPER™

Those who love high perfarmance wil
love ihis design-optimized, two-stoge r|
rocket. This rocket is copabie of over 12
mike of alftude. And fo top If off, this
model s constructed fough: thick-waled
boay tubes, sofied tubes for through-the-
wall fin construction. and a plastic nose
Cone.

Specificalions.

Lenng 66 em (28°); Dia.: 254 mm (1
Wi 738 g (2.4 oz ); Engines: Two Stage
Con 1|gur'j1|qn Upper Stage - D127: First
Stoge - D120, Single Sfoge Configurotficn
D !'1 (4 N

MAGNUM™
EST 2032

MAGNUM™
Powerful two-stoger hauk payioods up fo
114 mile high! Features a "0 engine in
the booster section for heavier corgo
copatiity

Specifications:

Lengih: 62 5'cm (24.4257); Dio.: 41.6 mm

1

(1.6377); Wt 80.1 g (283 Engines;
Single Stage - B~ (First Fight), AB-3, B4
B8-5, Ch-5.. Uppe Stage - AB-5 (Fst
Fliight), Bd-&, Bé-, C&-T; First Stoge - D120

OPTIMA™

This messive rocket stands
feat toll ond measures
diometer!

ascal sheels
™ Rod (S ;zd‘lrml
Specifications:

Length; 120
(26%); Wi
Fast Fight}, C

Sow, majestic “D"

powered
iffoffs. Includes c chiome ’J"‘-CI Tf-"ICI' Hicke

unch

SCRAMBLER™
EST 2072

GREY HAWK™
Orbital Interceptor
EST 2068

$13.99

GREY HAWK™

This is Estes :mr.'np' ofa -'.iI'JIIS-'i
that wiilizes hybs st
ic flight and o cur SCRAMBI.ER.

510N INTO Ow earth O J|| -n.r.g off from Sturdy. refioble sport egg-iotier cor
arcraft camers, (fs pamany mission §s fo
hunt satefiites ond ather pacecrlt
Estes” modal vession fealums porachute
rscovery, a lrge decol shest ond o
molded nose cone

urigue plh
Specifications:
Length 4.: Demi(}



Model Rocketry
Technical Manual

CHALLENGE™ SERIES

SKILL LEVEL 3

When you are ready for a challenge or looking for more power, then it's time to step up to the
Challenge™ Series. Here's where you will find

models that demand the Estes "E" engine for full

flight satistaction. There is the easy-to-build, high-

ly-affordable Maniac™ that will have you out flying

in less than a hour (on “E’s, “D"s, even “C"

engines). The Challenge™ Series also features

the beautifully detailed model of the SR-71

Blackbird™. Fans of glider rocketry will enjoy the

exciting Tomecat™ Swing-Wing Fighter

Challenge™ Series models involve more time and skill for assembly. They may demand the
use of other adhesives such as epoxy or advanced finishing and painting techniques. The
construction, finishing and flight of a Challenge™ Series rocket is a proud accomplishment.

& & £ Paramount Pictures. All Fights Reserved. STAR TREK is a Registered Trademark of Paramount Pictures. Estes
Authorized User

m'l.!r.'as athenwise specified, ol madet: in this cotalog require ossembly

= By Thomas BELEN and Joyce Gusile




INTR TION

Welcome to the exciting world of Estes model
rocketry! This technical manual was written to
provide both an easy-to-follow guide for the
beginner and a reference [or the experienced
rocket enthusiast. Here you'll find the answers
Lo the questions most commonly asked. More
complete technical information on all the sub-
jects can be found in the many publications

listed in your Estes catalog,

Topic

Why Estes Model Rocketry
A Safe Program

Your First Model Rocket
Construction Technigoes
Types of Glues
Finishing

Stability

Swing Test For Stability
Preparing For Flight
Igniter Installation
Launching

Countdown Checklist
Tracking

Trackers

Recovery Systems
Multi-Staging
Clistering

Model Rocket Engines
NAR Safety Code
Fublicatinns

1

12

13
back cover

WHY KETRY?
The hobby of model rocl

ry originated at the dawn of the
space nge in the late 1950°. Seeing spice bopsters carry the
first ani satellites into Earth's orbit inspiced many enthu
shuatic young peaple to try (o emuliste the meket ploneers by
building their own rockets, Unfortunately, these homemade
“rockets” msually invelved stulfing Mammable chemicals into
metnl pipes, very often with tragic results. Newspapers told of
fingers and eyes bost — and all too freqoen What
was negeded wis a safe allernative that wo
ple to experience the thrill of constr

oppariunity to explore
e of rocketry. Esies model rocketry is the

three linportant [ he first is the model roc
& professionally manufociured, low cost, solidfuel rocket
Engi This frees the rocket builder from the inherently dan
gerows procedures of mixing chemicals and packing propellant,
The secomud festure |s the wse of sife materinls for construct
ing the rockets. All model rockets pre built using only lighs
weight materials such as paper, plastic, and wood. Metal parts
are fnever used for the muin structural components of the
model
The third feature is the incorporation of the Model Rocket
Safety Code into afl our Aying setivities. The safety code pro
vides guidelines for the safe operation of mode] rocke h
launching the rockets slectrically from a safe distancs,
§ recovery systems to gently return the model to Earth
n the safely code ks followed, model rocketry is an extreme.
Iy sale activity, safer than baseball, soceer, or swimming. Our
i years and S0

hobby's exeellent salety record spuns over &
million rocket lnnnches,

IR FIRST MODEL ROCKE

The Esies Alpha is shown hers to illustrate the parts of a
typical mode] rocket for the beginning recket builder, The
copstruction techniques used in this and other model rockets
wre explained in greater detail in this manual;

For your first model rockel we recommend one of the Esies
EZX series. No modeling experience is needed to build an E2X
madel. Construetion Involves almost no cutting or sanding
and the models do not need painting.

The Beta series of models is an excellent cholee for your see-
orid or third model. The Bets models are also o good starting
polnt if you have previeus model building experience,

Engine
Hook

Engine
Holder Tuba

E

As your knowledge of rocketry and your modeling skills
n move up to the Explorer, Chodle
s models, and eventually Lo bailding v

STRUCTION

of your
g Lo

{NIOUES
tes mode] rockets you will typd

cilly need the [ and supplies (see kit instructions

lor specific rivgul #its)
* Modefling knife * Seissors * Ruler
= Spray paint * Balsa sealer or Micr
* Masking tape = Tubeiype plastie cement
* White glus * Fine and extra fine sandp;
Alwnys exercise care when using a model

viery sharp!) and don’l leave the knife laying sround &
finish with it. Use some sort of cutting board under ©
A smooth, Nal piece of bonrd s
thick cata 50 works wel
Per Lo pis

eral types of glues and wdhe
eonstruction of model rockets:;
depends on the applica

& cammanly used i
Wt e to ise

1. White Glue: This glue works on pon
paper amd babs [t i od chites for engine mounts
halsn and fiber fins, lounch lugs, paper parts, and for
upplying fillets to finbody jeints

vus malerials such ps

2. Aliphatie Glue: Al Enown as “wood glue” or “carpen
ter's glie™; it Is usually yellow or tan in eolor, 1
Just like white giue, but it is stronger and (ries

]

Tube-type

plastic pars Lo porous muterials such as
tis typleally nsed to glue plastic pans to body
k| kits nse this glue for assembly
. Liguid Styrene Cement: THls thin, clear lquid s used (o
bond ne parts fogether, The cement comes in a bot
tlet and Is applied with a small brush,

. Cyanoacrylate: Commonly known as *supet” of “binstant”
glues, these adhesives are availabla in both thin and
thiek formulations, Becauss this type of glue can
instantly bond skin, it should never be used by unsuper
vised children. Eye protection and gloves are recom
mended. These adhesives are useful for quick assembly
of field repairs. They work well for gluing plastic paris
o balsa or body tubes

poxies: These iwo-part adhesives are also recommend
ed for the advinced modeler, Epoxy provid
atrength for the enging mounts and fins of highthrust
Pro Series kits. 1t also makes excellent fin fllets in one
step

|, ENGINE MOUNTING METHODS

15 imporiant o have g siron

§ engine mount. This secures
engine, allowing it to *push®your rocket into the air

Engine Block Installation

Some models use an engine block to keep the engine from
traviling too fur forward in the rocket body wheen ihe roc 5
litifehed

When building & model, use an engine casing (or the special
spacer tahe supplied in some kits) to posh the engine block ing
position. First, mark the engine cosing 1/'4 nch from the end
Apply e 1o the inside of the tube using a cotton swab or smnd]
diwel, ¢ Lhe engine block rislde the rear of the
tub en push the block forwied into position with o
cusing in one smooth mstion so thie glue will not free
block in the wrong place. When the mark on the engine casing
Is even with the rear of th tube the hlock will then by in
the correct position. Hemove the engine casing immiedistely




When mounting the engine in 8 model with an engine block,
wrap the engine with masking tape until it makes & tight fric-
tion ML in the tube, then slide the enging into place. If the fit is
ot Ioose, the engine will kick out at ejection and may ot
deploy the recovery system. 17 the fit s too tight, you may dum-
age the model trying to push the engine in place, Adjust the
amount of tape as needed,

I the arrangeément of the engine mount tube and fins allows
enough space, a wrap of tupe around the Wwbe wnd englne Joint
can help hold the engine in the model.

Engine Holders

In many models a quick release engine holder (also called an
engine hook) is the best device to use for mounting an engine.
The forward end of the engine holder Is Inseried (hrough a 1/8
inch wide slit in the tube, and prevents forward movement of
the engine, Apply glue fillats where the sagine mount spacer
rings attach to the engine mount tube for extra strength,

To mount an engine in o model with an engine holder, spring
the end of the holder up and slide the engine into place. Check
to make sure the end of the holder latches securely over the
end of the engine,

2. SHOCK CORD MOUNTS

Atiach the shoek cord securely. Both mathods shown yield
good results. The slit-nglue method is good for body tubes too
small for an anchor mount.

The anchior b5 cut from paper or indi: cird stook. Be sire 1o
glue the anchor far enough into the tube or it will interfere
with the proper Mt of the nose cone.

Spread Glus, Fold - Pinch & Hold

FIE

Cut 2 Siits 12" Long
14" Apart

Thread In

Apply Glus

3. SECURING A SCREW EYE

If your mode! wses a screw eye to uitnch the shock cord o a
Halsa noge cone or adapber, make sure the screw eye is secure-
Iy steoched. Muke a hole by inserting and removing the eye;
thei squirt glue into the hole and replace (he eye.

5. INSTALL THE ENGINE MOUNT

Be sure the glue on the engine mount rings is completaly dry
before you install the mount in the body wbe. The fin dlign-
ment lines should be drawn on {he body before installing the
enging mount. You will position the mount so the engine hold
er is midway between two fin lines for easier operation.

Before ghiing, make sure the mount slides easily m the body
tubee, 1 it's tight, sand it until i slides easily.

Smear a libernl amount of glue around the inside of the body
over the area where the mount's ving or coupler will fit. Insert
the mount fnte position in one smooth motion, DONT piose,
or the glue will *grab” it in the wrong place! Support the (ube
“nuse-up” while the glue dries,

6. BALSA FINS

Fing are used to aerodynamically guide your rocket. Some
model rockets use fins made from thin sheets of balsa wood. In
many kits the fins are pre-cut for you by a punch die. In other
Kits, of to muke custom
fins, you must use i pat-
tern to mark and cut a
blank sheet of balsa. All
balsa fins must be cut so
that the grain of the
wood runs parallel with
the leading edge of the
fin for maximum
strength.

Die-Cut Balsa Fins

Before removing the diecul fins from their sheet, use extra
fine sandpaper to sand both surfaces of the sheet of balsa (a
sanding block ts helpful here), Use a modeling knife to careful-
Iy et through the points where the fins are still attached te the
diecut sheet, then remove the fins, Stack the fins fogether and
sand all edges square,

Balsa Fins From Patterns

To make fins from an urcut sheel of balsa, start with a full-
slze fin pattern cut from sl paper or thin cardboard. When
Iuying vut the fins on the sheet of balsa be sure to position the
patiern so that the leading edge of the fin runs parallel to the
grain direction! Trace around the patter with & pencil o ball
point pen to mark the balsa for each fin.

Use & metal strajghitedge whenever possible, Hold the lmife
bl at a 90 angle to surface being cut, and handle ut about
45" for clean eut. 17 blade is dull or held too high, balsa tends 1o
toar, A razor saw blade may be required to el thicker balsa,

Shaping Balsa Fins

The instruction sheets in many kits tell you to sand all edges
of the fins square, This is fine, and it s the easiest method, bul
you can reduce drag and incresse the altitude performance of
your rocket by proper shaping of the fin edges.

For general purposes, sand all fin edges round exeept the
roul edge (the edge that glues to the body), Make the root
eilges straight and square, never rocnded! The sides of the fins
shiould be sanded smoath.

On high performanee models sand the fins to the streamlined
shirpe shown for mintmom drag. The front (leading) edge of
the fin should be rounded; the back {trailing) edge should come
1o sharp edge,

Rounded Edges

=

7. ATTACHING THE FINS

After marking the tube and sanding the fins, you are ready to
attach them to the body. 'The best way to attach balsa or fiber
fins o a rocket with white glue is by using o “double gl juint®.
Apply a tiyer of glue to the root edge of a fin and & thin layer of
glue to the body tube where the fin will be aitached. Do this
for all fins and allow this gloe to dry. Then apply a second line
of glue to the mot edge and press the fin in place onto the
body, holding It in place until the giue beging to set. Before the
lue sets completely, sight down along the budy tube to make
sure that the fin is uligned parallel with the tube, and orfented
stralghl away from the surface of the tube. Adjust the fin align-
ment as needed. Support the rocket body in a vertical position
while the glie on the fins dries.

Somelime after the fn joints have dried completely, they
should be reinforced. Do this by applying a “fillet” of glue as
shown. Abways suppart the body (n a horizontal pasition while
Mllets are drying so that the glue =

does not run. Bulld up the fAllets e
in several thin layers, allowing

each layer to dry hetween appli- .
eations [this is much faster than E ;
wating for a single thick fllet

luyer to dry).

8. ATTACHING LAUNCH LUGS

The launch lugs are used to position the rocket on the launch
rodl. The ligs and rod help guide the rocket n its first fow foot
of flight. The model must he guided until it is going fast enough
for the fins to guide it Lannch lugs are atiached in much the
same way a8 fing. [7 o stand-olT is used o keep the rod from hit-
ting a lurge diameter payload section, attuch the lig to the
stand-ofl piece first, then attach the urit to the body. Sight
along the fube 1o be
sure the lug is paral-
I#l to the body fube
befiere the ghie sets.
Apply ghue fillets (o
the Jug ufter the fis-
Hal glue joint las
tried.

8. PARACHUTE ASSEMBLY

Thet most copmmon model rocket recovery system is the para:
chute, On page & you will find alternate recovery sestems, To
assemble an Estes parachiite, eut out the plastic purachute
aulong the dotted lines. Apply the six viny] tape rings to the cop-
ners of the parachite and punch holes through the parachute
matertal in the center of the tape vings using a sharp pencil,
Cut three equal length shroud lines that are twice as long s
the parachute diameter, Tie both ends of the shroud lines
through the holes in the tope rifigs, us shown,

$ oS

To attach the purachute to the nose cone or adapter eyelet,
theead the shiroud lines through the eyelet, pass the parachiite
through the Inop of shroud lines as shown, then pull the fines
thght.

In addition (o regolar, preprinted model rocket parachutes,
you can sssemble custom parachutes using a wide variety of
thin plastic sheeting, When making & chute from serstoh, cul
the plastie sheet 1o shape, then attach shroud lines 18 shown
previously, Carpel thread makes excellent shroud lines.

Parachute Shape

The mast common parachute shapes are square, rownd,
hexagomal and vetagonal. While square parachutes are the eqs-
iest to make, they are not very efMcient and allow a consider.
able amount of swiy during deseenl. Hound parachutes are
very stable in descend, but are more difficnlt to make,
Hexagonal and octagnnal parachutes are stable und reasanably
easy Lo make. The aceompanying drawings illustrate methods
for making these shapes.

Fold As Shown Cut
4., Line

Hexagonal

Shown _Unfold And
Foka An Attach Shroud



Snap Swivel Assembly

It's ‘oftess worthwhile tu nttach your parachute to o snap swiv-
¢l to allow the ‘chute Lo be ensily removed. This lets you
change parachute size in response to different wind conditions,
or swap ‘chutes between models. A s swivel has an eyelet
on one end and a wire snap hook on {he other. The swivel con-
nection in between helps keep your parachute lines from tas-
pling up if the ‘ehute rotates on descent. Snap swivels are
availuble from Estes or where fishing supplies are sold.

10. CONNECT IT TOGETHER

The first illustration shows how nose coni, parachute and
rocket are conneeled on most models. 11 the rockel has a
heavy payload section, it's a good idea fo use two chutes as
shown (i the second pieture.

B

11. CUTTING TUBES

Whien building custon design rockets or replacing damaged
on your models; you will aften need to cul o specific
lengih body tube, Here's how te get o neal cul every time,

[1) Mark the tube at the point where the cut is 1o be made,
Wrop a strafght strip of puper around the tube and align the
edge with the mark. Draw a line complelely sround the tube.
You can also use the pencil holder on the Estes Tube Marking
Guide to draw the line,

[2) Slide a stage coupler or expended engine casing into the
tube — eepter it under the cut pasition (o support e tube.

(3) Using & sharp blade, cut lghtly along the line, rotating
the tube as you cot. Don't try (o cut all the way through on the
first tuen, Use a light pressure on the knife for several turns
umntil you eut through,

Apply Light
Even Prossure

0

(4) Slide the stags coupler Into the cut end of the tube, Hold
the: tube near the cut end and work it over a flat sheet of very
fine sandpaper, with a circular motion a5 shown, 1o remove
burrs and rough edues.

12, CLEAR PAYLOAD SECTIONS

Models that have a clear plastic payload seetion present a
sperial problem: White glue will not bond the plustie to 2 balsa
nose bloek. To overcome this, apply tape strips to the inside of
the payload tube, then glue the balsa nose black to the tape
strips using white glue.

Tape Strips Or
Tape Inside Of
Payload Section

Tape Strips On
Inside Of Payload

The finish of & rocket starts with the very [irst steps of assem-
bly. Sloppy guing and vther messy habits will ruin the appear-
ance of & rocked so that nothing can be done to get the perfect
appearance which is desired. On the other hand, eareful con-
struction will make u model look good even before the paint is
applisd. A model with u smooth finish not enly looks more pro-
fessional, it expeiences less drag in Night, so it Mies higher,

Thie degree of difficulty in findshing o mode] rocket depends
on the materinls used in its construction, Models with plastic
nose cones and fing are the easiest to fnish (some come with
all pre-colored parts and require o finishing at all}. Models
built with balsa parts require extrs steps to produce & smooth,
shiny firish,

1. SANDING AND SEALING BALSA PARTS

To get & smooth finish, the wood grain of the bulsa must be
filled. Many suitable types of sanding sealers and wood fillers
ure available at hobby shops and bardwere stores. Many sand-
Ing sealers give off harmiul fames and must be used only in
wellventilated areas. Water based wood fillers have no nox-
jous fumes; you may need to add witer to thin them to & brush.
ahle consislency,

Paint cannot replace sandpaper. 1f 4 balsa surface is no
sanded and sealid varefully, it will be impossible to get a
smooth paint job, Begin by sanding all balsa surfuces with
extradine sandpaper until smooth.

Balsa Sanded
B

Next, apply a cont of sanding sexler to the balsa, Let this dry
completely, then sand wiih 330 grit (or finer) sandpaper, until
the surface is smooth again. Apply more sealer, repeating the
procedure until all the pores in the balsa wre flled.

1st, Coat... Sanded Surface

Mot Grain Depression

Practically all of the sealer should be sanded off after each
coat, This is becanse the purpose of the sealer is to Al in the
holes, ot the smooth areas of the balsa

2nd, Coat 3rd, Coat... Sanded
... Again Sanded | Surface Is Smooth

Slight Depression Depressions Are Filled

B A,

el

2. SPRAY PAINTING THE MODEL

Using a good enamel spray paint is the easiest way for o
novice 1o get & smooth, uniform fnish on . model rocket.
Other types of paints can be used, bul be wary of mixing differ-
ent types of paint on the same model;, paint compatibility prob-
jems may causs the model's finish to wrinkle or “craze”. If in
doubt, test the compatibility of different painis on a piece of
serap material. Paint fomes ean be harmful; enly paint out-
doors or in @ wellventilated area

To hold the model during painting, muke & *painting wand®
by rofling a sheet of newspaper into a very long, narmow cone
and inserting it into the rocket’s engine mount. An expended
engine casing glued onto a wooden dowel also makes a great

painting wand, esperinlly for heavier models, Before painting,
wipe the model with & clean, slightly damp cloth io remove any
dst. from b= surface,

3. PRIMER COAT (Optional)

While not necessary, a coat of sandable primer provides a
uniform base eolor and a better bonding surface for the paim
layers; it also helps fill any rematning minor surface mperfec
tions. Spray on the primer in thin coats untl the model is o
uniform color, When the primer |8 completely dry, lightly sand
the surface with 400 grit (or finer) sandpaper.

4. BASE COLOR

The base color is the lightest of the colors (o be used on (he
model. Usnally this will be white. If the model is to be pairited
with Muoreseent colors, the base coat must be white,

Always spray on the paint in light, even coats, allowing (he
model Lo dry between each coat. Trying to cover the model
with one thick cost of paint will anly resull in paint runs.
Several thin conts will ulso dry faster than a single thick coat
When the first conl has dried completely, sand lightly with
extremely fine sandpaper. Wipe off any dust and apply anoth-
er coal. Let this dry, then follow. with additional light costs
until the model has a elear, pure calor.

Let the base coat dry completely in & warm, dust-free area
Allow the model to dry a full day if it & to be masked for addi
tenal colors,

Move Can :
Parallel To m&’m’é———m

Work 4 A 4 s Ends And
e - O & 0 Eq':,“
From Body Bag:} “Sag" O “Run"

Results From
Holding Can Too
6. THE SECOND COLOR Close To Work

When the hase colur has dried completely, cover all aress on
the model which are to remain this eolor. Cover simall nreas
with musking tape. Lorge areas should be covered with iyping
paper, held down at the edges with masking tape, It's impor-
tant to seal the tape down tightly plong the edge. Masking tape
That is too stieky may pull up the base color paint when
removedt, i you have this problem, you can stick the tape o
you skin hefore applying it Lo the model 1o remove some of its
tackiness.

With the model masked, apply an addiljonal thin coat of the
first culor to finish sealing the edges of the tape. When this is
thry, apply the second color in several thin eoats. Use just
enough paint (o get good eolor, After thee last coat s dry,
remove the masking cacefully to aveid peeling the paint, A
third eolor would be applied in the same way as the seooml.

6. FINAL TOUCHES

Far best results, let the paint dry overnight before ajplying
decals. Some models have sell adhesive decils: thess must be
positioned very curefully hefore pressing Inta place, since they
can not be moved onee they are stuck down,

To apply a water transferabie decal, first cut it out o the
tecal sheel, then soak it in lukewarm water for B0 secomds o
uniil it beging to shide on the backing sheet. Slide the decal so
thut one edge is off the backing. Position this edge on the
muel anil hold it in place while pulling the backing out from
under, Smooth the decul down with a damp finger, then hlot
awRy any exeess water with o rag or paper towel.

Bt ragethe

%

Slide Decal From
The Backing Shost

Blot Away
Excess Wal
After the decals have deled completely, spray the mode! with

clear morylie couting to protect the Anish, Apply the clear

spray in several thin coats, allowing time for each coal to dry

If the model was finished with fluoreseent paint, apply a light
coat of clear spray before upplying decals

One of the first things a8 model rockel designer learns s (hat o
velhiele will not Ay unless it is serodynamically stable. By stn
ble we mean that It will tend (o keep [ts nose painted in Ui
same direction throughout its wpward flight. Good serodynam-
I stability will keep the rocket on 8 true flight path even
though some forea (such us an offcentor engine) tres to tum
the model uff course.

I & moidel is niot stable, I will constantly turn is nose awiy
Trom the intended flight path. As o result o will try to go all
over the sky, but end up going “nowhere.” An anstable rockel
will usually tumble 1o earth after the engine burns out, damag
Ing the madel

When a froe-Mying ohjeet
rotates, it always rotutes
sround its balance polnt. The cG
praper term for the bulunce
point is the center of gravity,
ahbreviated as CG. Thus the
bislunee point (CG) 15 the pivel
for all forces trying Lo turn (he
rocket, L4

The: mast significant forces acting on s model rocket in Might
are cuosed by the thrust of the engine, (the aetion of air on e
nose and the nction of air on the Gns. Offcenter thrust and
forces on the nose try to bring the nose of the moket aroumd 1o
the rear, They are opposed by the forces acting on the fins. All
(hese forees are amplified by the distance feom the leation of
the farce to the center of gravily.

Oifset & CG &
Thrust
= Deflecting
T F

F Acting On Fins O e
orce ng On Fins Opposes
Other Forces

As long as the forces on the fins of the rocket are great
enough Lo counteraet the forces on the nose and any oflcenter
thrust, the rocket will iy straight. IF the fins are too small
arl/or too eluse to the center of graviey, thers will ro be
enough furce to counteract the foree on (he nose. As o resull,
the nose will swing out to the side snd the madel will try to
chase itsell around the sky.

Balanced By...

® 1

Thits sicde farees on the nose and fins of & rocket that s Nying
straight are very small. When something disturbs {he rocket
and it starts fo rotate sideways, the side forees on both nose
and fins inerease, (There is some aerodynamic force ol the
body; however, it is small and can wsually be ignored j
Depending on the size annd shape of the nose and fins and (heir
distances to the center of gravity, one will overpower the other
and Toree the rocket to turn its way, O the nose overpawers (he
fins, it's too bad However, if the fins overpower (fie nose, the
rockel will swing back into line wnd contime on ity way.

Farce On Left Side Can Be .

««« Large Force Close By, Or
Small Force Far Away



Deflective
Force

Y

How A Side Force Visibly
Affects Course Of Narmally
Stable Rocket

Although determining the exact relationships between vari
ol forces ona model rocket requires higher mathematics, cer-
tain practical rules can be nsed by even the beginning rocket
modeler to design siable mckets. The firsd rule is to use a long
body. Until you have considerable experionce in designing
models, the length of the body tube used should be at least 10
times iis dismeter, This makes il easier 10 get enough distance
between the center of gravity and the fins.

Thit second rule is Lo make the fins large. The larger the fins,
e more force they will produes when the rocket starts o furm,
Fur the first. few deslgns, use a fn which is al lest a8 large as
the example in the illustration.

—10d ——

BEY T Minimum Ein Size
"‘1’“ o
Rocket 12* Long
t= Body Tube 5" Ahead Of Fins
Diameter
Rocket Should Balance Here

e third rubé is to place the fins as far back on the rockel as
possible. Generally, this means that the rear edge of the fin
will meet the rear end of the body and the fin will be swept
back. Do not place any fins ahead of the center of gravity!

Finally, the rocket should balance af least 1/8 its length
ahead of the front of the fins, This gives the fins the leverage
they will nead to counterac the faree on the nose,

Remember that these rules are general; they are baged on
experience rather than precise mathematleal analysis, Always
remember to test your model for stability befors you luunch it

Tl LI

The easiest way Lo test the stability of 2 mode] is to fly it —
without lnunching it. Do Uhis by attaching a string to the model
and swinging it throagh thee alr. Il the string is attached at the
roeket's O, its behavior as il is swung throngh the air will indi-
cate what it will do in powered fight.

Test your madel by forming a loop in the end of o six to ten
foot Inng siring. Install an engine in the rocket; use the heavi-
est engine you expect to fly in the model. (The center of gravi-
ty is always determined with an engine in place.) Slide the
loop to the proper position around the rocket 5o the model bal-
ances horizontally. Apply a small piece of tape to hold the
string in place.

String
\ Slip Loop

8p°

Tape Holds
Loop In Place

CG

With the rocket suspended at its center of gravity, swing it
overhiead in a circular path. 1f the rocket'is very stable, il will
point forward into the wind created by is own motion. Some
rockets which are stable will not point forward of their own

“Starting” A Rocket

aceord unless they are started stralght. This is done by holding
the mcket in one hand with the arm extended and then plvil-
ing the entire body as the rocket is started in the circular path.
It may take several attempts before a good start is achieved.

1T it is necessary to hold the rockst to start i, an additional
test should be made to determine when the model is stable
enough to fly, Move the loop back on the body until the tihe
points down at & 10° angle below the horizontal. Repeat the
swing test. If the model will keep its nose pointed ahead ance
started, {t should be stable enough to lamch,

Double Check A Rocket With
Questionable Stability As
Follows:

Move String Back Until
+ Nose Of Rocket Points
i Ten Degrees Down -
. Repeat The
Swing Test

Rocket Should Still "Fly"
Nose Forward

Be careful when swinging 4 rocket overhead: A collision with
a nearby ohject or person could be serious. Always do your
testing In an open, inelutbered area.

Don't try to fly a rocket that has nol passed the test, Most
unstable rockets loop around in the air harmlessly, However, a
few marginally unstable models will make a couple of loopa
and then become siable due to a CG shift as the propellant
biirns. When this happens, the model can erash into the
ground at high speed.

If your rocket does not pass the stabilily test, it can usually
bie made stable. Two methods ean be used: The balance point
can be moved forward, or the fin area can be enlarged. To
move the balance point forward, add weight to the nose cone,
For models with hollow plastic nose cones, pack some clay into
the tip of the nose. To add weight to balsa nose cones, attach
washers to the base of this cone. The CO ean alse be moved for
ward by adding a payload section to the model. Fins can either
be replaced with larger ones o extra (abs ¢an be gloed to the
rear or Up edges of the fins. Additional fins could also be
added to the model. Same scale models use supplementary
clear plastic fins. After making your changes, swing test the
model again to be sure it is now stable,

Add A Nose Cone Weight...

ey

... Or Add A Tab To Each Fin

Here »::.Hm f'o,- Both

e

PREPARING FOR FLIGHT
Parachutes and streamers musi, be protected from the heat of
the ejection charge by using Dame-resistant recovery wadding.
NEVER use regular tissue paper in place of Mame-resistant
wadding! Ordinary fissue paper will continue lo smolder after
ejection and can cause dangerous grass fires,

Loosely pack enough Name-resistant recovery wadding into
the tube to Akt for a depth of at least twice the body diameter,
‘The wadding should fit against the side of the tobe all the way
around ta give o good seal.

(ol ' T
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To fold the purachute, hold it between two fingers at its cen-
ter und pass the other hand down it 1o form a “spike” shape.
Fold ihis spike into several sections as shown. Pack shroud
lines and shock coed in on top of the wadding. Push the fulded
‘chute down into the tube on top of the shroud Tines and shock
cord, then slide the nese cong Inlo place,

T — S—
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IT the parachute has been packed In the model for an extend-
ed period, re-pack the 'chute just prior to launch, Dusting the
parachute with talcum powder before packing will alse
increase (he chances of & successful deployment. It is especial-
ly important to follow these precautions on cold days because
the low temperature makes the plastie parachute material less
Nexille,

Check the fit of the nose cone an the model: 1708 s to Light,
see if the shock cord or shroud lines were trapped betwean (he
nose cane shoulder and the body tube. 17 the nose is still too
tight, sanil the shoulder of the nose cone or the inside of the
body tube with fine sandpaper. If the nose cone fit is too loose,
wrap tupe on the shodlder to adjust the fit. The nose cone
should separate easily, but should not fall off if the rocket is
invarted.

To deploy the streamer or parachute recovery gear correctly,
the engine MUST be held in place SECURELY, This may be
done by wrapping the engine with Lape until it makes a snug fil
i the bady tube or engine mount.

On models using engine holders, make sure the end of the
holder latches securely over the énd of the engine.

',.
For safety reasons, do not instull
engines until you are ready Lo My the rocket. Never connect o
launch control system (o an igniter installed in a rockel engine
unless the model is on a launch pad. Never ignite a rocket
engine indoors.

Use scissors to separate the igniters; leave the paper strip
attaghed Lo the igniter wires. Hold the engine nozzle end up,
then insert the igniter into the nozle as far as it will go. To
operate properly, the tip of the igniter MUST touch the propel
Iant. Insert the igniter plug into the nozzle and firmly push it
all the way in. Be sure to use the correct colorcoded igniter
plug for the engine to insure proper fit. Bend the ends of the
igniter wires back; this provides a larnger srea for attaching the
micro-clips:

IF an Igniter plug is not available, rall 2 1 square of Name-
proof recovery wadding into a ball and ingert it into the nozsle
alongside the igniter wires using the poinl of & pen or peneil.
Press the wadding ball firmly in place.

AUNCHING
Model rockets, like professional rockets, are launclied electrl.
cally. This provides both safety and reallsm. Each engine sold
by Estes Industries s supplied with an igniter, igniter piug,
and compléte instructions; still more information is supplied
with lagicher kits, However, Lhe basic information needed to
launch models successfully is included in these pages.

1 LAUNCH CONTROL SYSTEMS

The electrical launch system controls the Now of electrical
current. to the igniter, Safety features built into the controller
Insure that current does not reach the igniter until it s time to
launch. An Estes launch controller is shown helow:

All launeli control Systems work by passing electrieal curnent
thmugh the high-resistance wire in the tip of the igniter; this
eurrent heats the wire, which ignites the couting on the igniter,
which in turn ignites the engine. The lannch system is attached
to the igniter with micro-clips, one clip on each igniter wire,
When connecting the micro-clips to the igniter, make sure the
elips do not touch each ather or the rod or blast deflector, 1T
they do touch, the current from the battery will *short™ through
the elips, rod, or deflector and not reach the igniter, Micro-
elips beeome corroded with wse; uge sandpaper to clean the
inside of the cllp jaws to insure good electrical contact.

All launch control systems must have s spring return launeh
button so the current turns off nutomaticatly when the button
is refensed. In addition, a removable sufety interiock [ *salety
kay™) must be provided; this eould be an electrieal key-switeh
o i insertable metal pin. When the safety key 1s removed,
the lnunch eontroller cunnol complete the electrical circuit to
send current to the igniter. ALWAYS remove the salety key
and carry it with you when you go heak up the igniter! This
insures that ma one could activite the lnch controller while
your hands are near the rocket nogzle

Any homemade electrical lounch control system must nelude
all the safety features outlined above, See the Estes publiea
tion *Model Rocket Launch Systems” for more details. A typi-
eal luunch controller cireuit is shown below:

Continuity Check Micro Clips

Gor12V.D.C

Power Source

Salety Key L./ Launch
Switch Switch

tulbs (i imore than 1/4 amp for safety) that lights when a com-
plete elrcuit exists between battery and ggniter; this indicates
that the rocket can be launched, II the continuity check bulb
does not light when (he safety interlock is closed, check to see
if the micro-clips are properly connected to the igniter (dways
remove the safety key before checking the tgniter!).

2, LAUNCHER DESIGN

A model rocket cannol be simply set on s Ming and Taunched
since the rocket requires a fast alrflow aver its fins for stabili-
ty. The model must be guided wotll it ks moving fast enough Toe
the fins to operate; the launcher provides this initial gaidanes.



Most made! rockets are guided during latnch by an 1/8"
dinmeter, 32° long banch rod (heavier models reguire thicker
rods for extra strength). A short (ube, called the launch lng, i
lued to the side of the rocket. This tube slips easily over the
rod and keeps the rocket painted in the right direction during
futneh, A single launch lug should be mounted near the bal
ance point of the rocket; two lugs located elther side of the CG
provide beiter support for longer models.

Steel Rod
Launch Lug

Biast Deflector

The blwst deflector is a metal plate that prevents the englne
exhaust from hitting the luunch pad or ground, peeventing
fires, Heavier rockets will require thicker lsunch rods and a
launeher with a heavier base, Bricks or rocks can be wed (o
welght the base when extradarge models are being launched.

When building u launch pad be sure 19 use a base that is blg
enough and heavy enough fo provide o seeare foundation, A
pieee of 3/4" plywood a foot square witks well for mnst ook
eis; & larger base made from two-byfours easily handles one
pound modils,

3. LAUNCH SAFETY

Cinly knnch model rockets from o large open ares. Make
sure the ground groumd the launcher is elear snd has no dry
weeds or highly Nammable muterials, For maximum safety, tie
the laanch controller safely key Lo the plistic launch rod cap
supplied with the launcher, Always carry the cap and key with
you to the launch padl After sliding the rocket onto the launch
rud, piace the cap on the rod before hooking up the igniter.
The cap protects you from sccidental eve injury from the rod,
If the cap is not available, put your-hand on the end of the rod
before leaning over,

lmmediately before lnunching a rocket, cheek for low-fying
alreraft. If there are other people in the launch area,
anmounce the Lwineh loudly to get thelr attention, followed by
an audible five-second countdown,

Aler u successful launch, remember w remove the safury key
frum: the controller. 17 the rocket beeomes entangled in a
power line or ather dangerous place, D} NOT sttempt to
retrieve the model!

4. LAUNCH AREAS

Choose a large feld away from power lines, tall trees, and
low:fying aircraft. The length of the smallest side of the field
should be at least one fourth of the rocket's expected maxi-
mum altitude. The Model Rocket Safety Code cantains a table
of minimum field dimensions for each englne size.

Use a eountelown cheek list when you launch your models,
You'll find it makes vour rocket Nights niore successful and
enjoyable. The following procedure is recammended Tor most
parachute or streamer models For other types of rockets, try
w develop your own complete cheek list

12) Pack flameresistant recovery wadding into the bady tube,
Insert the parachute or streamer,

11) Install the nose eone or payload section, checking for prop-
erfit. Check eondition of the payload (if any):

10} Apply enough masking tspe to the engine(s) for & Ught fric-
tion Tt in the body tobe (if reguired for this model). When
lnunching a multistage roeket be siire that the engines are
in their proper relative positions and that o Iayer of eello-
phane Lape is wrapped tightly around each engine joint.
Mount the enginefs) in the rocket, 1f the rocket uses
etigineg holders, check that the holder proper hooks the
rear end of the engine,

) Install an igniter in each sngine,

=

8} Becernin the safety key is not in the launch conteoller!
Place the rocket on the limcher. Clean and atiach the
micro-elips.

) Clear the area, check for low Nying aireraft, alert the
recovery crew, trackers, and spectators,

6) Insert the safety key into the launch controller, Give an
nudible count down:

4 3 g

1} LAUNCH!

The easiest way 1o measure how high o rocket Mies is to visu-
ally *track” the mudel nsing a tracking instrument, then “Irian-
gulation” is used to determine the altitude. The tracking
imstrument is useid (o measure the angle between the ground
and the line of sight te the
rocket at its peak altitude, ! 1

This angle is called (e
“elevation” angle, When the
elevation angle and the dis-
tanee from tracker to louncher
are known, it is very easy to Jracking
determine the altibde, —— Basaling —=

The Estes Aliitrak |s one of the best allaround basie tracking
deviees. However, It is easy to construct 5 simple Lracker: A
plastic protractor is attached ta o ler as shown. Tie a weight-
ed string throwgh the small hole at the “center® of the proirme-
tor, When slghting along the edge of the ruler townrd the hori:
zan, the string should hang by the 0 mark on the protracos
when sighting at-a point in the sky, the position of ihe siring
will indicate e elevatlon angle.

Ruler. > Estes
G Tape Altitrak
Protractor.
Welghted -~ [ﬁ
String

The distance from the launch area to the tracking station
should be approximately equal to the altstude expected for un
average rocket Night to be tracked. This distance is cailid the
“hoseline” and it length shoald be carefully measured, The
tracker should have a clvar view of the launch srea und should
not be looking into the sun,

Before launch, alert the person st e teacking station, When
\he tracker signals readiness, the rocket can be lainched. The
tracker sights along the tracking instrument and follows the
rocket as it rises. When the rocket reaches its peak altitude,
the tracker “locks” the tracking instrument, An Altitrak is
loeked by relensing the trigger. To lock the homemade tracker,
the operator uses a finger to clamp the string in plies before
moving the Instrument. (this takes practice!). The elevation
angle s then read from the tracker.

Firiel the tangent of the elevation angle fram the table g the
ndl of this section, or using a solentific caleulator {enter the
angle, then press the TAN key). Multiply this tangent by the
baseline length (the distance from the tracker bo luncher) o
find the rockel’s altitude, The Altlirak gives a dicect readout of
the altitude, assuming the tracker is located 150 meters foam
the launch pad,

A single tracker gives best results on calin days. Wind inter
feres with acouracy sloce models tend to tili over lnto the wind
s they Ty, The result i8
that the rocket will not ba
straight wver (he launch
slte at peak allitude, hut
Instesd will he seme dis-
tance over in the direction
of the wind. To keep error
due to wind drift to a ming-
mum, lscate the tracker at
A B0° ange to the wind
tireetion ‘us shown, e

For hetter acewracy, use two tracking stations on npposite
sides of the lmunch pad, or plice more than one tracker 8t each
station, The easiest way of caloulating rocket height using mul-

2 L
a0°. -
ap°.
it

Hple brackers is t find the aliitude for each tracker and then
take the average of these altitude figures. More complete infor-
mation on baslc altitude tracking Is contained (n Estes
Industries Technical Report TR-3.
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The recovery system |5 one of the most important parts of 2
model rooked. It is designed to provide o safe means of return-
ing the rocket and its payload to earth without damaging or
presenting & hagard 16 persons on the ground, Also, the recov-
ery system provides an area for competition when rockel yers
hold eontests to see whose rocket can remain aloft the longest.
In addition, rocket recavery is an avea for valuable experimen-
tatfon and research s modelers develop new and better meth
ods of returning their mekets to enrth.

Must recovery systems in use today depend on drag (or wind
resbstanee) to slow the rockel. Each changes the model from i
streamlined object to one which the air can *cateh against” and
ritard its deseent. Six main recovery methods are used by
model rocketeers today:

1. Featherweight Reeovery, 2. Streamer Recovery, 3. Tumhie
Recovery, 4, Parachute Recovery, 5. Helicopier Recovery, 6
Glide Recovery,

Some of the most common errors causing recovery system
fuilures are Hsted bolow with their soluthon,

PROBLEM (1) Engine not held securely and sjects, instead of
recovery deviee being deployed.

SOLUTION: On models with engine holder hooks, make
sure hook [ntehes properly over end of engine. [f engine is
held by friction fit, wrap enough masking tape around
engine ta holel it faghtly

't

PROBLEM (2) Paruchote or streamier s melted or scorched
by hot ejection gnses,

SOLUTION: Besure you have wsed sifficioni recovery
wadding o fill o Lesgih of oo body diameters.

PROBLEM (%) Nuse cone fails to separate from body tubs.

SOLUTION: Check fit of nose cone i the booy tube; be sire
no ghrowd lines ara trapped by nose shoulder. Parts should
separate casily, but wot be loose. [ fit dv too tight, sand {nvide
af body tube or nose cone shoulder with fine sandpaper

PROBLEM (4) Nose come fulls off before ejaction.

SOLUTTON: Fit de too looce. Wrap masking lupe on shoul-
dier gf nose cone.

#

PROBLEM{S) Parachute deploys, but wind earries roeker
awny.

SOLUTION: v windy conditions replace the parachule
with smaller ‘chute or streamer. Or, “reg™ the ‘chute by
applining a wrap of tope around the parachute shrowd lines,
halfway up; this prevents the ‘chate from opening fully so the
wunclel falls faster, Or, oul a spill hote in the center of the
parachule.

PROBLEM (6} Hole or crack in rocket allowing ejection guses
to leak through.

SOLUTION: Comstraction at reir of rockel mist be air bght
e enging i3 in plice,

FROBLEM (7) Fallure to deploy recovery deviee because
body tube is ton large for proper pressurization,

SOLITTON: Add o styffer tube, wswally made from 5720 or
B30, Center stuffer tube inside rocket with paper rings and
e seenrely in place. StyfJer tube redures aren to be pros-
wurized.

MULTI-STAGING

L. IGNITION

That first stage of o multistage rocket is always ignited by
stundard eleetrical menns. Second stage fgnition oceurs auto
matically upon burnout of the first stage. Figure 1A shows that
the first stage enging has no delay or ejection charge. This
ghves lnstant igibtion of the next stage at burnout.

FIG. 1A

No Dela

Propeliant Or Ejection



In figure 1B the propellant is partially burned, leaving a large
combustion chamber. As the propellant continues to burn, the
wall of propellant becomes thinner untll it cannot withstand
ihe high pressure inshde the chamber. At this point the remain-
ing propellant wall ruptures, and the high pressure blows for-
ward toward the nozzle of the next stage, carrying hot gases
und small pieces of burning propellant into the nozzle of the
second stage engine. This action is Mlusteated in fgure 10,

FiG. 18

Cellophane

Ruptures pe Holds Stoges
Here As B Until Upper Stage
corlllnl.rll:“ Ignites

For this system to work, the stages must be held together
until the upper stage engine has ignited. When this happens,
the stages must then separite In & stralght line. This is aceom-
plished by wrapping one layer of callophane tape around the
Joint between engines and then recessing this joint 1/2" rear-
ward in the booster body tube, s in figure 2. Recessing the
Joint forces the stages Lo separate in & straight line,

Figure 2 shows the engine Installation in a typieal twostage
model. Always tape the engines together befors inserting them
Into the rovket. IMPORTANT: Check carefully before and aler
taping Lo he sure the engines are [n the in proper positions
{nozzle of upper stage engine against Lop end of booster
enging). Fallure to check carefully can be highly smbarrassing
us well as damaging to the rocket.

FI- 3 Maskin Tape

Front A

" And At Rear Of
Booster

After taping the engines together, wrap masking tape around
Ui upper stage engine al the front and near the rear us in fig-
ure 3 to give it o tight fit in the body. Pash it into place. Wrap
the boaster engine and push It into position. Failure to get the
upper stage engine in place tightly enoogh will resalt in the
recovery syslem malfunetioning; fuilurs to secure the hooster
stage lightly can result in its dropping off under acceloration.

Stage Coupler Extends
1" Into Upper Stage

Rockets using large diameter tubes (BT-50 and BT60) require
somewhat different methods, but the same principles of tight
eoupling and straight line separation must be followed. The
recommended coupling method for large dinmeter tubes is
illustrated in figure 44, The stage coupler is glued to the boost-
er body tube, with the mator adapter for the upper stage
engine mount positioned forward Lo allow the stage eoupler to
fit imto the upper stage, while the motor adapter of the hooster
erigine mount is pasitionsd (o the rear.

FIG. 4B
Masking Tape Wra
Half On Engine Tul
And Half On Upper (3}
Stage Engine

The upper stage engine holder tube projecis 14" rearward
Trom the end of the upper body tube. The engine is held In
place by wrapping a tayer of masking tape TIGHTLY around the
ond of the tube and the end of the engine as in figure 48, The
enging moust in the hoogter must be built to leave space for
this system (see figure 4C). The booster engine is held in place
with & wrap of masking tape in the same munner as the upper
slage engine.

AG. 4C - ki
\ Tupe:
toeFing o
M Plog . Adspter Ring
= Engine Biock
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In same multistage models the engines cannol be coupled
directly together with cellaphane tape, such as the case where
8 D12 is staged to  standan] size engine. In this case, use
masking tape on the stage couplers as needed to achieve a
tight fil between stages, to prevent separation before upper
stage ignition.

2. STABILITY

Sinca two or more engines are mounted near the rear of »
multistage rocket, it has o lendency to be taikheavy, To com-
pensite for this, larger fins are often used on the lower siage,
Each additional stage requires even greater fin areas, This
€fect can be minimized if the upper stage |s fairly long,
Increasing the stability of the model,

FIG. 5 %g

Fin Area Increased On Each Added Stage

When cheeking for stabifity, test first the upper stage alone,
then add the next lower stage and test, and so on. In this way
¥uu ean b sure that the rocket will be stable in each step of its
Might, and you can locate any stage which does not have sulT-
cient fin area. Always check for stability with the heaviest
engines to be used in place,

3. BOOSTER RECOVERY

Mot Tower stages are designed to be unstable afier separs.
tion, The booster should be buili so that the center of the ares
of the fin (its balanee point) matches or is ap to 1/47 ahead of
the booster's halanee point with an expended engine casing in
place. Thus, boosters will require no parachute or streamer,
but will normally tumble, flutter, or glide back to the ground. A
booster stage should be painted an especially bright color
because it does not have parachute or streamer to aid in spot-
ting it onee it s on the ground.

4. TYPES OF ENGINES

Lower and intermediate stages always se engines which
live no delay element, and no parachute ejection charge. No
delay is used so that the next stage will receive the maximum
velocity from lis booster, Suitable engines have designations
with i 0" delay, such as the B64, C60, D120, and AIOUT.

In the upper stage an engine with a delay and a parachuie
tjection charge is used. As a eneral rule (he longest possible
delay should be used. Engines suitable for upper stage use are
thase with long delays such as the ASS, B44, CB7, DIZT, ele.

‘When large models and heavy payloads have to be lounched,
ive engine often cannot supply enough power, A cluster of sev-
eral engines can be used in this case.

ENGINE ARRANGEMENTS

In designing a elustored model the first rule to remember is
that thrust must be balanced around the centerling of the rock-
et, Figure | shows several engine arrangements that satisfy
this requirement. All engines should be located close togelhier
to keep unbalanced thrust from foreing the medel off course.

- e

2-Parnliel 3 - Parallel 3 -Cluster 4 - Cluster

CLUSTER IGNITION METHODS

Reliable fgnition i the most important part of successful clus
tering. All engines must be inited simultaneously; this
requires a heavy-duty launch controller that can supply high
current levels. The Estes Commund Control launeh controller
Is designed speeifically for cluster ignitlon. A custom designed
eontroller using a 12 volt car battery for the power supply and
u heavy gauge wiring is also suitalie,

Carefully install igniters in the cluster englines using igniter
plugs in the normal way, making sure the tips of the igniters
urit touching the propellant and are held firmly in place.
Igniters must be connected in parallel — not in series! The eas-
lest way o do this is using “elip whips.® Meticulously clean all
elips with sandpaper befure hooking up the igniters. Every
Igniter must be eonmeeted o one miceoelip from each clip
whip, Double-check that one and only one olip from each whip
Is eonnected to every engine. At the launcher, check that none
of the igniter leads or micro-clips are shorted to each other, to
the biast deflector, or to the launch red. Check one last time
that all elips are in plice,

GENERAL INFORMATION

Use a4 heavy-doty launch pad such as the Estes Power Plex
launich padd with cluster models. When heavy rockets are being
flawn, the launeh pad should be anchored to the ground with
stakes or welights,

The Safety Code requires thal you stand at least 30 feel away
when igniting an engine or cluster of engines totalling mare
than 30 Newton-seconds of total impulse,

To legally fiy rockets weighing more than one pound or using
engines containing more than four ounces of propellant, you
may nieed 1o netify the Pederal Aviation Administration, o
obtain an FAA waiver, depending on the type of airspace con-
trol aver your lasnch wrea.

Before Installing the engines in your cluster rocket, pack the
frone of each engine above the ejection end cap with Name-
resistant wadding. This eliminates the possiliflity of one
engine's ejection charge igniting the ejection charge of an
unignited enging and damaging the rocket. For more complete
Information on clustering, see Estes Technieal Report TR,
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PAYLOADS

Flying payloads on model rockets is an exclting and challing:
ing pctivity for both novice and experienced rocket hobbyists,
A wide variety of payloads have been Down successfully on
model rockets,

Cameras: The Estes Astrocam® eamern payload allows even
novice rocket Myers to tuke aerial photos from a rockel.
Depending on the engine delay used, the phote ean be a verti-
eal shot of the launch area or an oblique view of the nearby
landseape. Advinced modelers have adapted and fown aute
sequence 35 mm cameras, movie cameras, and even video cam
eras on model rockets,

Electronie payloads: These payloads range from simple sonke
beacons (such as 1he Estes Trunsroe 1) that ald in recovering
rockets that lund In tall grass, all the way to radio transmitters
and miniature computers that make temperature or altitude
measurements during fight.

Eggs: Launching a row egg and recovering it anbroken i
challenge the payload handling skills of any rocket fiyer. The
egd must be properly padded to survive the light; you may
wanl to enclose it in & plastic bag just in ense!

Biologieal payloads: Except fur insects, you should NEVER
lwanch & live animal in your rocket. The high huinch necelers
tion ar & recovery filure could seriously injure or kill the ani-
mul. For a similar challenge, try fying o raw ege

BOOST-GLIDERS

Boost-gliders are medels which [y straight into the air llke
any other rocket. However, they glide back to earth instead of
coming down suspended from & parachute,

There are several types of boostghiders, including: 1. Rear
engine, 2. Front engine, 3. Mop-pod, 4. Yariable geometry, and
B. Parasite. Sume boost gliders use radio control to allow the
modelier Lo pilol the glider. Alihough thess types appear very
different; many of the same principles apply to all.

A boost-glider, as any other rocket, must b stable to fiy
upward. During glide a model must still e stable, but not by
nearly so great a margin, Boost-gliders can seoomplish the
transition from boost Lo glide configuration in several ways,
Some use a change in balance point, often by ejecting engine
pods; others use a shifting of aerodynamie surfaces; still others
use eombinations of both methods. See TR and TR-7 for fur
ther diseussion on gliders,

GLIDE TESTING

A boostglider must be “trimmed” o glide correctly before
launching, Some models are trimmed by adjusting the posi
tinns of elevons or other serodynamic control surfaces, Othey
maodels are trimmed by adding or removing weight, such as
chiy, to the nose ar tall of the gider.

When trimming a model, give it u straight, smooth, level toss
into the wind and note how it ghdes, 17 il stalls, add welght to
the nose, If It dives, remove weight from the nose, IF H s
too much, place a very small welght on the wing tip which is on
the outside as it turne.

Stall
-

= s Tossed Lightly Into The Wine
Nnmﬂ-\f\h‘- From Shouldar Height
o

Glida Paths Observed As Glide



Few models are a8 spectacular in Night and as enjoyable to
watch as n good boust-glider. The modeler looking for a chal-
Tenge will find that developing improved boosyglide designs is

rewarding areas of research in model rocketry.

Today's rocket Ayers can choose from o large variesy of
engines Lo power their models, with an engine available for
ntmost every purpose. NOTE: The rocket engine design and
performance information glyen here is for educational purpos
es only. We believe that knowing how rocket engines work will
increse your understanding of sclence and help you design
better rockets for specilic purposes. Munufacturing rocket
engines is an inherently dangerous activity that should only be
attempted by professionals!

OPERATION

The figures below show the internal structure and Uirust
eurye of u typleal model rocket engine.

M)
wesadEFEAN

The eombustion of the solld propellant produces high temper-
ature, high pressure gases that are ejected through the nozzle.
The reaction to forcing the exhaust out the nozzle is a forward
thrust (an example of Newton's Third Law of Mation), Deiring
the (hrust phase the model rocket aceplerates upward, gaining
veloclty and altitude,

Afier propellant burnout, the delsy element i ignited. The
delay material is siow-burning; it produces tracking smoke, but
neligible thrust, The delay allows the mcket to coast to peak
altitude before igniting the ejection chorge.

The rapidiy-burning ejection charge prodoces a burst of gas
to pressurize the body tube and activate the recovery system of
the model.

ENGINE CODES

Madel rocket enggines are labeled with a threepart classiliea-
tion code (*BE4", for example) that desceibes the pedfarmance
parameters of the engine, You must understand this code in
urder to choose the proper engine for yoar model,

The first part of the engine code s a letter designating the
mtor's TOTAL IMPULSE class (the “B” in B64). You can ihink
of total impulse as the total power the engine produces.
Technieally, total impulse i3 a measure of the momentum
change the engine can impart to the rocket, measured in
Newtonseconds. [n practical Lerms, an engine with greater
total impulse can lift a rocket higher and faster, and can [ift
heavier rockets, than an engine with lawer total impulse. The
tuble below gives the total impulse ranges and typical rockel
performance for each class.

—_———

The second part of the engine code (the 6% in Bi4) gives the
AVERAGE THRUST of the engine, measured in Newtons. The
Newton |s a measure of farce; | pound equals 4,45 Newtons,
The greater the thrust of an engine, the harder it pushes on (he
rocket and the faster the rockel will accelerate, The BS and B4
are both B engines (so they have the same total impulse) bul
the greater thrust of the BE will cause o rocket o léap into the
e much faster.

The third part of the engine cods follows the dash (the *§” in
Bi4); this number Is the TIME DELAY, in seconds, between
burnout of the propellant and activation of the ejection charge.
This delay allows the rocket o Goast Lo peak altitude before
depliyment of the recovery system. The proper choice of delay
time depends on how long i takes o rocket to reach peak altl-
tude with a purticular sngine. Engines with codes ending in
4" are hovster engines; they do not contain delay and ejection
charges. There |s also 4 special type of “plugged” engine with
codes ending in *P*; these are useful in radiocontrol gliders
where no gjection or hooster blow-through Is desleed.

THRUST CURVES
Estes engines come in different types ineluding epd burning
anil semi-coreburning. The différent thrust curve shapes of
these two types are primanly the result of the depth of the
“port”™ formed in the the propetant,

Comparative Thrust Gurves
Of All Estes Engines

2 B B4 OMF M F 13 WA AE b kR 23 B4

Tuva 1 Sesems

The most comman model rocket enging is the endburner,
which has a shallow port. This design is used in many Estes
engines and is especially effective with lightweight high perfor-
mance rockets. The high initial thrust boosts the rocket to a
suitable Nying speed almost immediately; thrust then drops to
i lower sustaining level to maintain speed and gain the most
distanes with the least fuel consumption,

For heavy rockets, especially those carrying barge payioads,
semi-ore-hurning Estes engines are available. These engines
have deeper ports, producing a very high initiul thrust peak
due to u larger surface nrea for propellant burning. Thi BR and
Ch engines are semi-core-burners.

SELECTING THE CORRECT ENGINE

Always ase an appropriate engine to fly your rocket. Just
because an engine fits in the model does nol mean i is o suie
ahle engine! When flying an Estes rocket, consnlt the Estes eat-
alog or the kit instructions for a list of engines recommended
Tor thit model,

17 the lasnieh Meld s small, or if the weather conditions are
winuly, use a lower total impulse engine to increase your
chances of recovering the rocket. If you are liunehing a heavy
paaylond in a model, it may be necessary (o use an enging with a
shorter time dely than ts recommended for the rocket without
a paylond,

Computer software, such as the Estes ASTROCAD program, is
helpful in selecting the proper engine size and delay time to
use in & rocket

ENGINEERING AND QUALITY CONTROL

Today the Estes engine represents the result of ever 35 vears'
effort in engineering, craflsmanship and quality control. The
tatal impulse of Estes engines fs closely controlled, which
allows. us to make our engines very near the maximum permis-
ible size in & given elass,

}
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Three out of every hundred engines made by Estes Industries
are stutle pested on o recording fype of test stand which graphi-
cally records the maximum thrust, thrust variations, minimum
thrust, overall thrust duration, length of time delay, and the
strength of the ejection charge. Any bateh of engines which
does not meet rigid standards is discarded. All tolerances are
kept as small as possible o that these engines make excellent
propulsion units for contests, exhibitions and science studies.

SAFETY

Rocket engines are not Loys, but scientific devices, With com-
mon sense and close adhersnce to safety rules, model rocketry
Is s safe a8 uny other sport, hobby, or scientific study:
Carelessness can mike it dangerous, as with model sirptanes,
baseball or swimming. If you are hit by & model rocket travel-
Ing 300 or more miles per hour, you will be hurt, Use commaon
sense and follow the safety eode. Don't spoil model rocketry's
excellent record of safety.

MODEL ROCKET PERFORMANCE

Several fuctors affect the altitude performance of model rock:
Bts.

ENGINE SIZE

The greater the total impulse of an engine, the higher it will
boost @ model. The approximate altitudes achieved by typleal
single stage rockets are listed in the table on page 12 high per-
formance models can exceed these values,  The kits, compe-
nents, and engines produced by Estes Industries have been
designed to cover the entire perfurmance range from low alt-
tude sport snd demonstration models to high altitude, high per-
farmuance payload and competition rockets,

WEIGHT

In most cuses, the heavier o rocket, the lower the altitude it
will reach. A baseball can he tossed higher than an 8 pound
bowling ball; the sume holds true for model rockets, In addi:
tion heavier rockets are more apt to Ul al an angle as they
leave the launcher, reducing altitude even more.

Weights listed far rocket kits in the catalog do not include
engines, To determine the lift-off weight of 8 model, add the
engine weight, shown in the engine selection chart, to the kil
weight. Remember lo also add the weight of any paylosd car-
ried in the rocket.

Use highthrust engines with heavy rockets 1o insure ade-
quute Jift-off speed. The lifi-off weight of the rocket must no
exceed the Maximum Lifoff Welght for the engine being used
(see the engine tubles in your Estes calalog).

DRAG

Drag, or wind resistance, is the third item which affects per.
formance, The more drag on a rocket, the lower the altitude it
will reach. A number of factors determine the amount of drag
of & rocket. The more frontal area the rockel has, the greater
its drug will be. Ag i resull, large diameter model rockets will
generully nat reach as great an altitude gz smaller diameter
rockets with the same engine power. Rough surfoces ereate
turbulence in the air as it flows past the rocket, increasing
drag. Smocth finishes will increase the capability of the medel,
The stability of the recket also affects drag — il it wobbles in
Night, It will have greater deag. Careful attention to reducing
drag can sometimes double a rocket's altitude performunce,

1. Materials-My model rocket will be made of lightweight
materiils such as puper, wood, rubber, and plastie suitable for
the power ised and the performance of my model rocket. [ will
not use any metal for the nose cone, body, or fins of & model
roeket,

2. Engines-| will use only commerciallymude NAR certified
model rocket engines in the manner recomimended by the minm-
ufueturer, | will not salter the model ropket engine, its parts, or
its ingredients in any way.

Hs

4. Recovery-T will always use a recovery system in my rocket
that will return it safely (o the ground so it may be Nown again.
1 will nse only Mameresisiant recovery wadding If required.

4. Welght Limits-My model rocket will weigh no more than
1600 grams (53 oz.) b U0-off, and its rocket engines will pro-
duee no mare than 320 Newtonseconds (4.45 Newtlons equal
L0 poumd) of total impulse, My model rockel will weigh no
more than the englne manulacturer's recommended maximum
Tift-olf welght [or the engines used, or | will use engines recom-
mended by the manufacturer for my model rocket.

5, Btability-] will check the stability of my model rocket
befurie jts Grst Might, except when launching o model rocket of
wlready proven stahility.

6. Payloads-Except for insects, my model rocket will never
carry five animals or » payload that is intendéd to be Namma.
bile, explosive, or harmful.

7. Launch Site-1 will launch my model rockets outdoors in a
cleared aren, free of tall trees, power lines, bulidings, and dry
brish and grass, My launch site will be ot least as large as that
recommended in the following table,

8. Louncher-1 will launch my medel rocket fram a stable
launching device that provides rigld guidance until the model
rocket has resched o speed adequate to ensure o safe flight
path. To prevent aceidental eye injury, 1 will glways place the
Inuncher so that the end of the rod is above eve level or [ will
eap the end of the launeh rod when approaching i | will cap or
dizassemble my launch rod when not in use and [ will never
sture il In an upright position. My launcher will have & jet
deflector deviee to prevent the engine exhaust from bitting the
ground directly, | will always clesr the area srotmd my lsunch
device of brown grass, dry weeds, and other ensy{o-burn mate
rials.

B lgnition System-The system 1 use to launch my medel rock-
et will be remotely eantrolled and electrically operated. [t will
contain a lnunching switch thist will return to “off™ when
released. The system will contain & remavable safety Interlock
In series with ihe launch switch, All persons will remain at
least 15 feet (5 meters) Trom thie medel rocket when 1 am fgnit-
ing model rocket engines totalling 30 Newton-seconds of less of
total impulse or less and ot least 30 feet (9 meters) from (he
muodel rocket when [ am fgniting model rockel engines
totalling more than 30 Newtonseconds of total impulse. | will
use anly electrical [gniters recommended by the engine manu-
facturer that will ignite model rocket engine(s) within one see
oni of actuntion of the launching switeh,

10. Launeh Safety-1 will ensure that people in the launch
area are aware of the pending model rocket launch and can see
the moddel rocket's liftoff before | begin my audible Mvesecond
countdown. 1 will nog faunch & model rocket using it as a
weapon, If my model rocket suffers a misfire, [ will not allow
anyone to approach It or the fauncher untll | hove made cer
tain that the safety interlock has been removed or that the bat
tery hos been disconnected from the ignition system. | will
wait one minute after a misfire before allowing anyone (o
approach the launcher,

11. Fiying Conditions-1 will launch my model rocket only
when the wind is less than 20 miles (80 kilometers) an hour, |
will not launeh my model ket so it Mies o clods, fear e
eraft in Might, or in & manner that is hazardous to people or
propery.



12, Pre-Launch Test-When conducting research activities
with unproven model rocket designs or methods [ will, when
possibde, determine the reliability of my model rocked by pre-
launch tests, I will conduet the launching of an unproven
design In complete Isolation from persons not particlpating in
the actusl launching,

18, Launch Angle-My launch device will be pointed within 30
degrees of vertical, | will never use mode| rocket engines to
propel any device horizontally,

14. Recovery Hazards-If & moded rockel becomes entangled
in & power ling or other dangerous place, | will not attemnpt (o
retrieve it

As o member of the Estes Model Rocketry Program, |
promise to fafthfully follow all rules of safe conduct as estab-
lished in the above code,

Slgnature —

*This is the official Mode! Rocketry Safety Code of the
National Assoriation of Rocketry and the Model Rocket
Manufacturers Association.

Estis Note: The largest *model” rocket engine as defined by
CP80 is an *F" (80 NS8). To launch rockets weighing over one
potind including propellant or rockets containing more than 4
oz, of propellant (net weight), you must obtain a waiver from
the FAA. Check your telephone directory Tor the FAA oifice
nearest you

PUBLICATIONS AVAILABLE FR

Model Rocket News Magazine

Provides artieles of interest, technical tips, Information about
new products, special offers, and much more. Available to ESP
members and through local retailers,

Alpha Book of Model Rocketry

An informative book for beginners in model meketry. 52 pages.
EST 2820

The Laws of Motion and Model Rocketry

The three laws of motion are explained in easily understood
terms, Simple examples and experiments are included, 12
pages.

EST 2821

Estes Guide for Aerospace Clubs

The perfect source book for organizing and operating a sue-
ceasful model rocket elob or ESP chapter. 34 pages.

EST 817

Model Rocket Contest Guide

Use to plan model rocket contests for clubs or schools. Detalls
an eompetitive events and suggestions on all facots of contest
organization. 18 pages,

EST 2815
Projects in Model Rocketry

Suggestions on how to plin, prepare; and present research pro-
Jeets, ideas for aboul one hundred projects,

EST 2831
Model Rocket Launch Systems

Cantains a wealth of information, Photographs and clearly-
drawn schematics muke It easily understood. 20 pages.

EST 2311

The Classic Collection

A comprehensive callection af technical reports and notes that
mitke a visliable reference tool. Includes TR-1 through TRT and
TN-1, TN-3, TR, and TNG.

EST 2845

Model Rocketry Study Guide

A logical program for anyons who wants the most from model

rocketry. Guides a beginier on the path to becoming an expert
rockeleer,

EST 2841
Altitude Prediction Charts
A simple system by which aeredynamic drag and other effects

can be taken into account. in predicting rocket peak altitudes.
Technical Report TR-10

EST 2842

Aerodynamic Drag of Model Rockets

Gives practical examples of ways to minimize aerodynamic
drag and improve performance. Technical Report TR
EST 2843

Elementary Mathematics of Model Rocket Flight

Information on how to make your own altitude tracker and cal-
culate speeds and aceelerations. Technical Note TNG,

EST 2844

Model Roekeiry Technical Manual

Handy guide for construction and fight of model rockets, Tips
on "seratch building”, launch systems, tracking, staging, hoost-
gliders, and more,

EST 2819

Estes Educator News

Interesting technical articles, new product information, plus
netivitles and resources on space and model rocketry subjecis

suitable for classroom use. Available through many local retail-
(149

Guide for Teachers and Youth Group Leaders
Introduces you to Estes' model rocket Lechnology and the com
plete services affered in our educational program,

EST 2814

Industrial Arts Teachers Manual for Model Rocketry
Very practical 52 page guide on mode] rocketry and its applics-

tions in the study of manufacturing, transportation, R&D, com
munieations, and construction,

EST 2810
Camp Leader's Model Rocketry Manual

Proven guide for introducing model rocketry successflly into
camp programs. 10 pages,

EST 2822

Video - Model Rocketry - The Last Frontier*

Cupture the excitement of model rocketry in this full color VHS
video presentation, narvated by and featuring William Shatner
of Star Trek** fame! An excellent primer to model rockedry
with dramatiz launch footige and graphic, easy-to-understand
(lustration. 15 minutes

EST 2782

*Capyright Estes Industries 1058, All Righia Rnsorved

** Copyright Parssssant Phrtures Copporation TS AR Rights Reserred

EST 2819

Estes Industries
1295 H Street
Penrose, CO B1240
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MANIAC™
EST 2091

SHADOW™
EST 2094
$26.99

Ed ]

PHOENIX™
EST 1380

SHADOW™
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mm (1/47) launch red fo lo
Specifications:
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Specifications:

i (EST 2244) or &
Specifications:
0.7 cm {475

308°); Dio: 340,04 mm
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SR-71 BLACKBIRD™
EST 1942
$15.99

.

COMANCHE-3™

If fwo stages ore notencugh, here's three. And
to really get this show movng fost, there s a
"D engine in the first stoge. This rocket con fiy
over 1/2 mile in alfthude ond is recovered with
a streamer. Can olso be fiown in o sngle o
twostoge configuration, A 5mm (3147 Max-
Rod™ [EST 2244) s required! for lounch
Specifications:

Lengtty; 104.1 cm (49.07; Dio: 248 mm
(09767 Wi 58.9 g (208 cz); Engines: single
stoge configunafion: AB-3 [Fitst Flight], B4-4,
Bo-4, B8-5, C&-5. mulll stoge configuration
upper (lop] stoge - AB-5 (First Flighf), B4-5, B6-6,

C&-7, sacona stage - B&-0 (First Flight), C&-0,
first soge - D12-0

Engines, launch systesm, glue, cnd
finishing supgplies not included
Mg Ship Wr 453 g [160z)

SR-71 BLACKBIRD™

Jetblock lean andmean, the 5R-71 smashed
rumerous speed and alfffude reconds os far
back as 1965, Some shill stand after more than
25 years! After fhree decodes of senice, the
SR-71 s now used by NASAfor fesfing propul-
sion syshams and matenals for use in the X-30
program.

Specifications:

Length: 48.3 cm [197): Dia: 24.8 mm 09747,
Wt 904 g (32 oz, Engines: B4-2 (First Flight]
B&-2. B&-4, BB-5 Co-5

® Amazing
Swing-Wing
Action!

BROADSWOR!
EST 2093
$19.99

TOMCAT™
Swing-Wing
Rocket Glider
EST 2086 -

$15.99 Tl
TOMCAT™ Swing- Wing Rocket Glider
Qut ol the Estes sk ki Ti

¢ Tomeal™ i reod for BROADSWORD™

Rt back, then the vw.rwaa, E” engines {buf ca

fion cf s 1he relcrse mechanism
and the wll‘r:]$ sweep r'\-rwo 'j n ghc:e r'ﬁnoe The
Tomeaf™ s:njrsl,uam it 1

13/167) Mad™ [lnd
Specifications
l»—r.q h. 92.7 ¢

Spec rri:uﬂons




ESTES 4375 ’y WSEFHES

This is the goal of every rocket bullder. These are flying rockets that are aimed at the serious
rocket modeler - the modeler who likes the emphasis to be on construction. The Saturn V™ is

the flagship of this series, an impressive model whether on the pad or on display. The accu-
rately-detailed, fully-stacked Space Shuttle™ features an actual gliding shuttle. Highly
detailed models from the Star Trek® world also grace this level - the USS Enterprise™ and
the infamous Klingon™ Battle Cruiser.

Master™ Series instills patience, quality, and skill along with construction satisfaction and fly-
ing fun.

Engines, lounch system, glue, and
finishing supplies nol included
Aug ShipWh, B04 g (18 o)

SATURN V™
EST 2001
$52.99

SORRED,
3y D" OR sE ViEF]
ENGINE 2R

SATURN V™
On July 208, 1969, humankind's greafest odventure hod reached ifs climox. The

a lootonnt on the

1. itwas o giont leap. Estes celebrates that his-
mimemonative Sofiem V™ - fhe ve
it special edifion contain:

251 anniy
magnificently det
and Apolio copsule, o the highly accurale decaks, do
ngines. At 1/100th scole, this modal stonds on impressive ff
tofl ond s over four inches in diometer. E e da

an he fuel fonks (2pecial embossed body wrappers
-:.—'n'c.sepu-"l lon mators, system funnes, ete, (malded
T -'nﬁ-'j t-r-J o Tcprr I‘mrglnes Ir-=

Wt 2887 g (10,12 oz); Engines




ESTES

CHALLENGE™ SERIES

These two commemorative kifs were
re-relensed in 1992 o celebrafe the 25th
onnversary of Stor Trek®. Thesa fying
madal kits orginally oppeared in 1975

® & © Paramount Pichures. All Rights
Reserved. STAR TREK s o Registerad
Trodemark of Paromoun! Pictures. Esles
Authorized User

STARSHIP ENTERPRISE® §25.99

This *Consteliafion”-class skarship was {he flogship of the:
Fedenation. s mission encompassed gainctc securty ond
explonation. Our version reguines special modification (with the
Qadinon of o recovery proba) ko fiy in our aimosphere. The
fecovedy probe can easily be diengaged. Other feafunes include
vacuum-formed plastic parts and highly occurate decals

Specifications:

Length: 42.4.cm [14.87; Recovery Proba Length: 7.2 cm (3041
Primary Hull Dia 19 cm [7.57; Wt 110 g (38 oz); Engines: B4-2

[First Fgh), C6-3

ASLOVS ‘senes

~ STARSHIP
" ENTERPRISE"
EST 1275

D1 #]#
- BB

KLINGON™
BATILE CRUISER
EST 1274

KLINGON™ BATILE CRUISER
n the 23d century, the Klingon® Empire was the primary

on. The Batfle Cruser, with its fierce war
5 The mainshay w

colored seif-adhesve d
specifications:
Langth: 39 dem (15

gsoan: 24.9 em (987 )W 70 g (25
02 ); Engines: B4-2 (A E

ghi). B6-4. C6-5

" SPACE SHUTTLE™
Accuralely detalled 1/142 scale model of
America’s most fomous spoce vehicle, Like
fhereal one, the orbifer gides back o Earfh,
while tha axtemaol fank and boosters retum
undat a 44 om (187 parachute, Remavable
stablizer fins plug in for fiight. A great disploy
ond demonsiration modal.

Specifications:

Tool Length: 345 cm (134" Orbiter Lengttt
229 cm [97: Orbiter Wingspan: 18 cm (7.17;
Waight: 124 g [4.37 oz); Engines: C5-3 (First
Fighf]. Cé-3

SPACE SHUTTLE™
EST 1284
" $24.99

o7l

EXPLORER
AQUARIUS™
EST 2014
$19.99

CiEFEER

EXPLORER AQUARIUS™
Excerpted from Mary’s Compendium On
Infersiaiior Croft aisk 2 ad 123 publshed in
2284 Bory 22nd century [completedin 2111
iaunched in 2114)._manned stor
probe.utiized first suspended animation
systemn..Jost contact in 2197, Our beaulitul
model features “D° powsr, o unique plastic
nase cone and two huge decal shaats,
equiresa Smm (31467 Maoxi-Fog ™ [EST 2244]
Specifications:

Lengthe 55.2cm [21.757; Dia.: 69.9 mm (2757
Wi 1189 g (4.2 oz); Engines: D12-3 [First
Flight), D12-5




Enginas, lounch systam. glus, and
finishing suppiies nof included
Aug. Ship Wi, 1 Kg [2.21bs)
These models require a dmm [1/47)
launch rod and a heavy duty
launch system such as the Power
Plex ™ and the Command
Control ™.

PRO™ SERIES
SKILL LEVEL 4

Estes high-powered product line can be found in the Pro™ Series. These are large models
using, at the very least, single or clustered-"D" engines. All models also use the more powerful
“E" engine. Engineered for performance and safety, we only recommend these rockets for
modelers 16 years of age or older.

Rockets in this line feature rugged, yet simple construction

JAYHAWK™
designed to withstand the stresses of higher-powered EST 2085
fiight. What do you get when you combine heavy-duty . gfg%? SANDHAWK™ E
body tubes, through-the-wall fin mounting, plywood center- 5 30.99 Fa
ing rings and rip-stop nylon parachutes? Models that are E
tough, but surprisingly lightweight. : |

Plus, we have the right accessories to go with these
impressive models - The Command Control™ launch controller and the Power Plex™ launch
pad. These are the ultimate in ruggedness, versatility and safety.

JAYHAWK™
TERRIER/SANDHAWK™

Weary four feet fal, This ightwesight, but strongly-bullt 1.9.8
scale model & an excellent perfomed. Hles single sioge In hwo

water-fransferable

configuration: of detach tre Sandhawk™ and fiy it iy bodly fube; o
alone! Scoke data and documentation includad Speciications
Specifications: Length: 76.2 cm (30°); Dia: 63.5 mm (2.5°); Wt 245 g (B.boz)
Length: 1168 cm (46.0°); Dia: 46.6 mm (1.8357); Wi; 244 g (86 Engnes: D12-2 (First Fiight), E15-4
oz ierfsandhowk™ - D1 2-3, E15-4; Sandhowk™
2 £15-6; Wiln EM-2050 Adopter - B4-2, B6-2. €63



Now you can own these artifacts from a long time agoin a
galaxy far, far away! Estes is pleased to reintroduce these

=SNyARS

These models require a dmm (1/47)
launch rod and a heavy dulty
lounch system such as the Power

IMPULSE™

EST 2064
$44.99

IMPULSE™

The: pawer of two "0" engines, ignited
smiuttareously, whip this rocket into the
air, The racy Impus™ makes the
duction to clustering simple, This rocket &
208y fo bulld for the expenenced rockst
modeler The Impulsa™ featurss the stan-
dard heavy-culy Pro™ Series corstruc

fton

Length: 94 em (37°); Dia.: 635 mm (2.57)
Wi 235 g (8.3 az); Engines: (two requead)
D125 (First Fight), D12-7. E15-6. E15-8

Plex™ and the Command

Confrol™.

Now can be powered by “E's

US.ARMY

PATRIOT™

EST 2066

§59.99

PATRIOT™

Thes 3 one HUGE /5 scale model of the
Desert Stom veteran. The thunder ond
smoke of four “E's, clustensd fogetner
hiel fhis madel mitsile to oves 1500 fest
Thie rocket is o rewarding bulid for the
experenced modeisr. Scole-contoured
fins and concluits along with a highiy-
detoiled decol sheal enhance this kit

: Engines: (four
recquired) D1 -7 E15-6, E15-8
A4 nolification or wahwer may be
tequinad o fiy this rocket

|

!
MAXI-FORCE™
With the combined force of fiee "E°
engines, fhis huge bird roars fo over 1600
feet aiftude on o column of smoke.
Definitely on oftenfion-getter Rugged
constniction and a fough fip-stop nylon
parachute asswe relloble, high-powered
flights
Specificofions:
Length: 127em (507); Dia.; 63 5rmm
(257 Wt 348 g (123 oz), Engines:
(fhree requied) D127, E15-6, E15-8
FAA nofification of waiver may be
tequired to fly ths rocket

.
Wﬁ %‘ Commemorative Series models from the exciting Star

X-wing Fighter™
EST 2103
§16.99

X-wing Fighter™

A scale reproduchion of the X-wing fight-
er ploted by Luke Skywalker, The Estes X-
wing features o biow-molded, plastic
fussdoge, detaiied plostic porfs. die-cut
baksa wings and outhentic decals. Not
only Is the X-wing great for display. but it
files fo cver 300 fest|

Specifications:

Length: 27.6 cm (10.97) Wing Span: 22.5
@97 Dha: 336 mm (1473 WE9.2 g
{350z} Engines: Cb-3

Wars saga.

B, T™M & © 1993 Lucasfim Ltd. All Rights Reserved. Used Under Autharization.

R2-D2™

Estes s pleased fo give you the fiying ves-

sian of the famous F2-02 droid. Our 8202

5.a 1/ scoke moded standing nine Inches
fall. Kit includs: o moided plastic body
dome and tail cone, moldad ploshic legs
ond a defolled, seif-odhesive body wrap
pe

Specificafions:

Length:22.8 cm (97, Dia.; 98,1 mm
(3.747): Wi 145 g (5.1 oz}, Engines: B4-2
(First Fiignt), C4-3

TIE Fighter™
EST 2102
§21.99

EIEd

TIE Fighter™

For every good guy hera's a bad guy
Estes presents the Imperal Forces TE
fighiter. ¥t feahures nclude o high
datalled plcstic cockpit ond fusslage
and vocuum-fomed plastic ensngy par-
4. The Estes version requires a special
shabilizing recovery probe for fight, which
easly removes for dispioy

Specifications:

Length: 13.7 cm (54°); Wing Span: 12.7
mm {57); Flying Length w/Probe: 53
(217):WH: 1074 g (3.8 oz): Engines CB-3




These radio-controlled aircrafts are for the model aviation

enthusiast who is looking for something quua. Huckgl— STRATO BLASTER™
pawered model aircraft require R/C experience and R/C EST 2090
o

. $69.99
gear (servos, receivers, transmitters etc.)

STRATO BLASTER™

50 bafisfic with our next generotion o
foam wings and die-cut balsa parts Th
o (49 giow engine, and |5 an excel
mini o micro gear (R/C geat nof Int
Estes Powet Plea™ Launch Pod (EST
Specifications:

Wirgspan: B7.6.¢m (34.57); Length: 81.3 cm (327): Wing Area: T4.1 sa. dm. (219 5g. in.); WY, (hvpical) 9454 g (12-16.02.); Wing
Loading (ypical): 28,1 gfsa. dm. (9-2 orfsq. f1.); Power: D1 1-2. ET16-, 047 glow engine

rocketpowered R/C glicens! The Strate Blasher™ features o blow-molded fussioge, covared
Strato Blostar™ fies on E15-Py (obout 500 fest) or D11-Ps. con be converted fo fly R/C with
pa gider| The Strafo Blasier™ reguies R/C experance to fiy, fwo-channal (minimurm)
ond a5 mm (31467 Mad™ Rod (EST 2244) o o & mm{1/47) launch rod to launch (The
commended)

Engines, lounchsystem, giue, and
finishing suppilies not includad
Awg. ShipWi. 580 g {20 az)

® Converts to .049 Glow
Power in Seconds!

ASTRO-BLASTER™ o
EST 2073 ® “E” Engines
§79.99

Ed%]

ASTRO-BLASTER™

A new dimenaion n excitement for rocket enfhusiosts ond 7/C modesens alike, Comb

{ boost glkder technoiog
042 glow
Ered oo

1 with minl o micra

oercbatic copabiity gives o model th
In

ot delivers maximum
seconds. he Astro-Sioster™ transforms inf

fight pack (nof included). Requires S mm (3/167) Maxi™ rod
Specifications;

Wingspan:@1.4 cm (367); Wr (typical), 357 g (14 oz.); Wing Loading (fypical: 026 g/sa. cm (8,602 /5t
glow enging

45



IGNITER PLUGS - Uise Only with Estes Engines

E ” G’ " E s o VER 35 s‘F E YE, ‘Rs Smort technology! Esfes \gniter plugs securely lock ihe igniler in place for dependable, safe ignifion. Makes misfres due o
ncerrect igniter installetion & thing of the past: Phus, fney're reusoblel Color-tuaed and togged for easy idenfification
Safe, infelligen| design, precise marufachure and sirict ® [stes engines comply wilth fhe codes of the National Fire igniter plugs are now Included with of Estes englnes. :
engineering folerances hove mode Estes model rocket Protection Associafion and are cerfified by the National ; ) : Engine Type Plug Color
engines fhe standard in the industy. They hove been proven Association of Rocksty. L L o M 11283 A3 Omnge
consistent and refiabie in mone than 300,000,00 lounches, ® 3% of all Estes engines made are stafic-fested of fhe foctary |
] for reliability and adherence fo performonce specificafions, N AlD (Green
mm ez e ooy i b iy i our standords aren't met, the engines are rejected and |
formulated paper wii clay nozzies . ;haw e ":f m"f“" 2 R 8. B4 Yelow
# Pre-looded with propeliant - he modeler does nat handie “:W mwm=wmw ¢
any hozardous materials 3 S G 86, Ch Magenia
U
L B3.C5 Hlue
T !
EJECTION -
T .' D D110 White
,/ \\ /Z(;,_ 7 £ £l5 Red-Qronga
COLOR CODING: Redlobel- 0" deloyengines, for Lss in booster stoge and
Estes model rocket engines have color-coded labals fhot special projects only. Contoin no delay
4 ingicate thelr applications orejection charge

Green Label- Single stage modsks

Binck Labei - Special plugged engines are for §/C giders

Purpde Lobel - Upper stoge or sngle stoge, ffusad nveryight They contain no dekay or ejeciion charge

TOTAL IMPULSE AVERAGE THRUST | TIME DELAY

Unit = Newton-seconds Unit = Newton Unit = seconds
This lsfter indicates the fotal Impulse range | This number fells you the average | The fime delay s fhe
of the engine. Tolal impulse s fhe folal thrust thie motor delivers during the - | number of seconds

powet 1he engine produces, which bas- theust phose: The actual thust between fhe end of
colly mdicates how mush propetant # varies, and s shown on the fime- {he thust phase (pro-
contairs. Total impulse s measured n thrust clrve (see exampla below). | pelant burned) and Tolal Time M Max. Thrust Initial Propeliant

Newtor-seconds. One Newfonssecondis | Fora parficuiar engine size, et's octivation of the eec-
the amount of fotal impuke produced by | say a "8, the propelant may be tion chorge, The fime

one Newlon of thiust for.a durafion of one | bumed quickly, giving high thnst | defay allows the model
second. A five Newlon-second engine for @ short fime, or siowly, gving fo coost fo i peak i
{"B” type) coud produce five Newfonsof | lower fhrust for o longer fime. A tude before the recov-
thrust for one second, ten Newtons for 12 | higher average thiust engine (B8) | ery system s deployed
second. of any combination that equals B best for heavier model. while o | The kit mstructions and
five Newlor-seconds when mulfiplied, The: | lower averoge thrust, longer bum | this catalog st the cur-
chart besow shows ihe possible valuasfor | engina (B4) is more efficient in tent engine cholces for

No. | Type |3for |Impuise |Deloy| UftW: | Thrust |Duration | Weight Weight
Ib.-sec.' N-sec.’ (£15%) oz./g Ib./N or g oz, g

1593 [ 1/2A6-2" |§4.19 | 028 | 125|2sec.| 2.5/ 70.8 | 2.88/128 | 0.20sec. | 0,53 | 150 [0.055] 1.5
1598 AB-3 429 | 056 250|3sec.| 40/113.2 | 3.00/13.3 | 0.32sec. | 0.57| 162 |0.110 3.12
1601 B4-2 449 | 112 | 500|2sec.| 4.0/113.2 | 3.00/13.3 | 1.20sec. | 0.70| 19.8 |0.294| 8.33
1602 Ba-4 449 | 1,12 | 500 |4sec.| 3.5/ 99.1 | 3.00/13.3| 1.20sec.| 0.74| 21.0 |0.294| 8.33

e0ch SHGG e o, Ighter models your modie 1605 |  B6-2 | 449 | 112 s00|2sec.| a5/1274 | 3.00/13.3] 083 sec. [0.68] 193 [0.220] 624
TYPE 1606 | Bs-4 | 449 | 1.12] 500|dsec.| 4.0/113.2 | 3.00/13.3 | 0.83sec. | 0.71] 20.1 [0.220] 624

1/2A 1620 |  B8-5' | 4.49 | 1.12| 500|5sec.| 5.0/141.5 | 5.00/22.2| D60sec. | 0.68] 19.3 [0.220] 6.2

A 1617 | 53" | 509 | 225 [10.00 |3 sec.| 8.0/226.4 | 5.00/22.2 | 2.10sec. | 0.90] 255 [0.450]12.70

Max. Thrust 8 1613 | Ce3 | 509 | 2.25|1000|3sec.| 4.0/113.2 | 3.00/13.3| 1.70sec. | 0.88] 249 [0.420]12.48

1614 Co-5 | 5.09 | 225 110.00|55ec.| 4.0/113.2 | 3.00/13.3| 1.70sec. | 0.91| 258 |0.440{12.48

1599 AB-S | 429 | 0.56 | 250 |5sec.| 20/ 866 | 3.00/13.3| 0.32sec. | D.62] 176 |0.110] 312

- 9 E
1 ¥ 1 e =
% 8 1/2 A-D Estes model rocket 604 B4-6 | 449 | 1112 | 5.00|6sec.| 1.5/ 425 | 3.00/13.3 | 1.20sec. | O.78| 22.1 |D.294| B.33
2 :‘ engines are DFDUUCSdOTfhE 1607 B&-6 449 | 1.12 | 600 |6sec.| 20/ 566 | 3.00/133 | D.83sec. | D.78] 22.1 |0.220| 624
o maximum level in each 1615 Co7 | 5.09 | 2.25 |10.00|7 sec.| 2.5/ 70.8 | 3.00/13.3| 1.70sec.| 0.95| 269 |0.440|12.48
§ i category. E engines provide 32
: 4
254 Propellant Bumout NG fotal impulse. 1608 | Bo-0 | 449 | 1.12] 5.00]none| 4.0/1132 [ 3.00/13.3| 0.80sec. | 0.58| 16.4 |0.220] 6.24
1 1616 C&0 5.09 | 2251000 | none | 4.0/113.2 | 3.00/13.3 | 1.48sec. | 080 22.7 |0.440(12.48
0 . } = o r oy remi? s n q17 MAG k1 g = . bk TN 7
ey Faguior engines are [ em (2.75 0. long and 17.5mm ([[.67 in.) in chomefer. Ship Wi of soch pockage of fety 1132 g (dee)
0246 810 20 3.0 4.0 \ l’FTﬂF F ! “Serigs "mgme.enc.f:a.uerfn:':we-mmr\;g@'l with forge peapedan! buining area for high infhial ';;Tu?-"e;ﬁn:ﬁi;;;f i

TIME (Seconds) & Charge

A a7
B6-4 Time Thrust Profile Activates -



ACCESSORIES

Engine Total Time ; Max. Thrust Propellant
No. Type 4 for | Impulse Delay|  Lift 'Wt. Thrust | Duration | Weight Weight
Ib-sec! N-sec?|(15%)| ox/g Ib./N oz g | oz g BLAST-OFF™ FLIGHT PACK BLAST-OFF™ FLIGHT PACK
1503 |1/2A3-27 [$4.19 | 028 | 125|2sec.| 2/ 566 | 175/ 78| 0assec. | D198] 56 0062 | 1,75 EST 1672 : jj;;iv”‘ﬁ;cekﬂ ures 24 of ol tmost popuor enghes
1507 | A3-47 | 429 | 056| 250|4sec.| 27 566 | 1.75/ 7.8] 088 sec. [ 0.268] 7.6 (0124 350 $31.99 < . waddirig -alllmu;ij'c:'ic.i_
A10-3T | 4. 0.56 | 2.50]3 sec. 3.00/12.3 | 0.26sec. 9 |0133 ] a.78 | B4, Cé-5 ond Ch-7 (upper stage engi

5 singjie stoge rockets) engines. Includes 2
8 ShinWh 6781 Ibi 8 oz)

A y
4 Igniter plugs fool

| 1504 11/2A3-47 | 419 [ 028 1.254sec| 1/ 28.3 ] 175/ 78]0363sec] 0212] 6.0]0.062]1.75 |

4.29 Gfat: 280 |none| 51415 | 3.00/13.3 | D.24sec. | 0,235 &7 |0.133 |3.70

Minenginesore 44 cm {1.78 in ) fong and 12.7 mm (0.5 in } in dhamefer. Ship W1, of eoch package of min-engnes & opprowmately /0.8 giboz)

Engine Total Time Max. Max. Thrust Initial Propellant
Na. Type 3for | Impulse Delay| Lift Wt Thrust | Duration | Weight Weight
Ib-soc.! N-sec{=15%) ow/g Ib./N oz g X'y
1666 D12-3 |4$7.79 | 4.48| 20.00 |3 sec.| 14/396.2 | 6.4/285 1.70sec. | 149 | 42.2 |0.879| 2493

4.48| 20.00 [Ssec.| 10/283.0 | 6.4/285 | 1.703ec. 0.879] 24.93

Liess | D12-7 1 7.79 | 4.48] 20.00[7 sec | 8/226.4 ] 6.4/28.5 | | 70sec.] 1.55 [ 44,0 |0.879] 2493]

7.79 | 4.48] 2000 [ none | 14/396.2 | 6.4/285 i.44 | 40.9 [0.879] 24.93
PLUGGED ENGINES fci use with R/C rocket giiders (BLACK LABEL

1669 C11-P 7.79 | 4.48] 2000 |none | 16/453.1 | 6.2/27.6 1.825ec, | 1.55 | 44.0 |0.879] 24.93
I | 7.79 | 4.48] 2000 ] none | | | [ 155 [440] IGNITERS
0 engines ava 7 ¢m (275 i) leng and 24 mm (0 %45 in.) in crameter. Ship WY of each packoge of ‘D' engines s apprmoximalely Mg dsor) RECO‘F‘EEY i e y EST 2301
WADDING $2.69
EST 2274
§2.69
Prod. | Engine |Prices Total Time Max. Max. Thrust Initicl Propellant
No. Type 2for | Impulse Delay| Lift Wt Thiust | Duration Weight Weight
Ib.-sec.! N-sec.?|(£15%) oz./9 1o /N oz o oz g
1680 E15-4 |$8.19 | 7.14| 32.00 |4sec.| 14/307 | 4.5/205 | 2.60sec. | 200 |566| 1.25| 355
1682 | E15-6 | 819 | 7.14| 3200 |4sec.| 11/312 |45/205 | 2.60sec | 2.02 |57.3 | 1.25] 355 ¢ IGNITERS
1664 Elb-8 8.19 | 7.14]32.00 |8 sec, 9/266 | 4:5/205 | 2.60sec. | 2.05 | 58.0 | 1.35| 355 e Dependable, easy-io-use Estes igniters g
PLUGGED ENGINES for use wilh R/C rocket gliders (BLACK LABEL) convenientsix-pock. It s always o good idea
1 5 7 e0] 3 a 1 IADE PRE | 9 2y m ' h = fokeap alew sparesaround| Used with our
1686 | EIS-P | 8.19 | 7.59] 34.00[none| 15/425 [4.5/205 | 2.60sec.[2.12 [e0.0] 1.31] 372 e ignie g, the aolest ond most
E'engnes are 89 cm (3540 ) long and 24 mm (0 845 in) in diameter. Ship W1 of eoch packope of ‘E* engines k onprodmeataly 200g (70 oz [Sihume iggi*io;’; sﬁ{em avaable.
RECOVERY WADDING o £
Complete Instructions, ignilters and Igniter plugs are included with each packoge of Estes modael rocket engines. Fiamse resistont recovery wadding profecis your recovery system from
! Poundseconds (Figures shown are eptimum) hot gases at efection fo ensure ralinbie o
¥ Newton-seconds® (Figures shown ara optimum contains 75 squares - enough for about 2
* A Newion Is the measuremant of force required to move one ESTES MODEL EOCKE[ ENGINES are prinfed on the Dackoge
kilogrem of mass one matar per second per sscond. 1 HA'VE BEEN PR‘OVEN CONSISTEN' Ship Wt 170g (b az)
Newton =0.2243 pounc AND RELIABLE IN MORE THAN

300,000,000 LAUNCHES!



COMMAND CONTROL™
LAUNCH CONTROLLER
EST 2234
$42.79

COMMAND CONTROL™

This is if - the uimate lounch confroller! Take com-
mendafyour next launch. Wih NCod batteres and
heawy-duly lounch coble, fhe Command Canfrol™
can pour out enough curent io ignite fvee o
four-angine clusters of fast o3 you can push the
button! Loadad with sofely leafures and bt 1o last

* Audio and visual confinuity indication

® |ED vollogs readout

& Super sofe two-button launch system plus safety
by

& Buit-in igniter storage compartment

» Comeswith 314 crm [30 feef) of heawy duty launch
coble; winding ond storage spool; ond cip-whip
cluster igniter connector

# Lsasone or two & cell 7.2 voit hobby NiCod bathery
packs for power (not incuded - ovailable af your
focal hobby dealer)

® The lounch controlier for all your mods| ockat

lounches

POWER PLEX™ LAUNCH PAD
Designed for our beg Pro™ Senes modsls,
this versallle ond nugged pod can handle
any size mods! rocket since it oocepts 3
mm (487, § mm (31147 and & mm (149
lounch rods. Utlro-wice 102 em (407 fool-
print plus feet that moy be siaked down
ensure posiiive sfobiity, Easy frojeciony
odjustment up to 30° from vedical in any
direction. Folds up for corwenient transport
ond storoge. & mm (1447 x 122
cm [48"] two-pisce founch rod,
stoinless steal biost deflector
ond stand-off mcluded.

POWER PLEX™ LAUNCH PAD
EST 2235
$69.49

E2™ LAUNCH CONTROLLER
EST 2236
$26.79

E2™ LAUNCH CONTROLLER
A two-fisted aporooch 1o launch rackets. Onee he
safety keyisinsered, you gef o red floshing vilal and
a beeping oudio confirmation of confinuity, The left
button gets pushed to indiate of arm ha £2™ ond han,
keeping the left button pushed, the rght bufion is
pushed o launch - ihe high-fech yet simple approoch
to maaicnum lounch sofety. The £2 ™ provides plentyol
pawer formaryy lounches with four "C” celis orona 1.2
wolt BiC cor-type boltery [batteries notincluded] There
5 a1lse built-in storogs for he five metar [15 faef] igniter
lends. Do not use for Clushering - use fhe Commurd
Contred™ [EST 2234

TRANSROC II™
ROCKET LOCATOR
EST 2237

® Now You Can Find Your Rocket or Anything Else Too!

TRANSROC II™

Recovery is easy with his compoct. ightweight sonic racking and locating system for model rockets. The on-board unit fitsinary AT-20
sza rocket or lorgerand emits astrong locator fone, The direction and frequency sensifive hand-held recelver will pinpoint the sending
unit at up o 183 meters (600 fee) range. Includes heodset and mognefic compass. Requies ane Pvoltand one dvolt (type 2CR1EN

bathesy - not included



ELECTRON BEAM® LAUNCH CONTROLLER ELECTRON BEAM® LAUNCH
The nerve center of any model rocket launch is found in a sofe slecirically CONTROLLER

contralled launch system. if puts you In contrall You decide when to proceed EST 2220

with countdown ond Wfoff or whether you need fo put your launch on hold

The ElechronBeam* features 5 18 mefers (17 fesf] aflounchwiewinmicro-clips. 920,29

for easy ignifer hookup, a safely key fo complete e siectrical circut, o
continulty light fo fell you thartyou have a compiets circuttand o lounch push
button o commence youriounch, The launch conirolier fits sasily inyour hand,
has @ shap-open baftery compariment ond sell-odhesive decals. Requiras 4
Aholkaline batteries - notincludad, Use only with Estesigniters E5T2301] Use anly
our Command Confrol™ (EST 2234) system for ciustering engines.
Specifications:

Length: 17.1 em (6757 Width: 38 mm [1.57: Depth: 318 mm [1:25": Shig Wt
266 g [B.a2)

ELECTRON
BEAM#/
PORTA-
PAD® ||
COMBO
EST 2218
$28.89

PORTA-PAD? ||
LAUNCH PAD
EST 2215

$16.99

PORTA-PAD™ || LAUNCH PAD

The perfactiaunch pad for small fo medium-sieed rockets [models fhat
weigh 50091 Ib) orless). The tright easy-io-see Porio-Pod * | fagtures
eay selup ond quick fakedown, stable design ond an easy - no 1ooks

tequired - fifodfusiment [cannot be ffed mose than 30 from verdical) =
for alr direction — Rod [required for most "D powered
The Porto-Pad* || also includes — rockets]. [Fyou require o system that has o 6.5 mm

& /Astesl biost deflector piote with shurdy standoff atiochmant
thet s screwed onlo the: plate

® Atwo-pisce, 3mm (1/8% dia, 81 om 327 lenglounch
ted The Pora-Pad* Il con also occommaodaia the
optional {not included) 5 mm (3167 dia. Mok ™

& (147 dia rod, then plecse see our Power Plex™
lounch pad (EST 2235),
& A safety key.and lounch fod cop ihat fits the Flacton
Beam® and E2™ Launch Contiolier is included
= Snip W1 680 g (24 oz

5 mm (3/16") Dia. Two-Piece Maxi™ Rod Micro-Clips (2 per package)

Ship W, 340 (12 oz) EST 2244 45.99 Ship Wt 280 (1 az) EST 2247 §2.19
3 mm (1/8") Dia. Two-Piece Launch Rod Blast Deflector Plate with Standoff

Ship Wt 1M g (6ocz) EST 2243 $4.7% SipWr. 142 g(S0z) EST2241 8319

Launch Rod Safety Cap with Safety Key

(will ot fit the Commeand Contrai™)
ShipWt 113 g{d oz) EST 2205 §1.59
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ROCKET BUILDER'S
MARKING GUIDE™

EST 2227
$4.99 .

Your

DECAL PACKS

EST 2995, 2996, 2997

$1.99 EACH

New!

ROCKET BUILDER'S MARKING GUIDE™

This hi-tech plastic ool set & Indispensable for both the expenenced
and rookie modeler. The Rocket Bulldes's Marking Guide makes it
a8y fo mark fins (fhree fins of 120° opart, and four fins of %0° apart)
and lounch lug plocement on aimest any Estes body fube. The toal
st also includes o multHoceted angled ruler. It con measure (inch-
s and metic), has a special pencil holder fo mark tube circumfer-
erice and a fin-gluing jig for fins (up to 3 mm thick), The angle is the
ided fool fo mark fin ond lounch lug ines dewn any body tube. &
special side mechanism holds the tube in place. There'sno end fo
what it can daf

Includes; Two *stacked disks” fer fin and lounch lug morking: One
for BT-5. 81-50, and BT-60 fubes and the ather fits BI-20, BT-55, and
BI-80 fubes: angled ruler; decals, and complete instuctions

Customize?’

Rockets!

Y

=
N

= COL DAoL Sia SEETe
B L —p—

DECAL PACKS

Apoly these boldly colored, grophically-designed deca's any-
where—Estes rockets, model cors, airplanes, notebooks, skate-
boords~you name

Assoriment One has water transferable body fube wiaparmunds
(EST 2995)

Assortment Two fecatures water tronsferable decals with US. flags
milltery *Stars and Bars”, lefters and numbers, patriofic symbels
(EST 2994)

Assorfment Thies includas self-adheshve chrome foll decol with
hatches, cockpds, and fin and body tube decorations (EST 2697)



DESIGNER'S SPECIAL™
EST 1463
§39.59

DESIGNER'S SPECIAL™

Tum your Imogination info realit This comprehensive parls assorment conlaing
evenytting you need fo bulld up fo eight rockels of your own design. Over 75
pieces of excellent sovings!

Sip WL 091 kg [2 1)

Booy Tubes: 2 BT-5, 2 §1-20. 2 B1-50. 1 BT-55, 4 514 Mese Cones: |
BNC.5E, 1 BNC-S5 1 BNC-208, § BNC-207. 1 BNC-500A, | BNC-S0WE
1 BNC-SEAL, 1 BNC-50MS: Fn Mofoncl 2 BFS-201 2 BFS-30, 7 BFS-40.
Pounchuser 3PAZ, 1 PR-18 1 P24 Recowery Eoapment 3 Shock
Concs Jrmm 1187 548 cm [157. 1 Shock Coed 3mem (V8 10 Miem
(3. 1 Snock Cord & mem (1471 & crm (187, 1 Sreomen Molsral
25mm (175 74 cm [A07, 4 500w Eyes Macebanecyus 3 Ergine Blocks
[FB-204), 3 Engne Howeny (EH-3). 3 Engine Holder [B4-2), 1 Engene
Mtoun (ER-2050). 1 Engene Mount [EH-2080). 1 Nosa Biock (WE-X0], 4
Nose Bock [N8-501, 1 3ioge Coupler [J1-55C), 1 Page Coupler
[1-60C), 1 B Acptes (TA- 1 Wit Purperse Fopes Adopler
Sl {TA-11, 12 Lounch Lugs - derm (787 long. 1 Alsha Baok of Mocel
Frockeiny. 1 Fm Potiem Sheet Hoc 21 Fin Botien Sheet Mo 3

EMERGENCY REPAIR KIT
EST 2233
$6.79

FIN ALIGNMENT GUIDE
EST 2231
§17.69

EMERGENCY REPAIR KIT
Tuck this away in your range box anid you'k have many of the
things vou need to field-repair your modsl rockets. The reclos- FIN ALIGNMENT GUIDE

able pouch contairs thess ifems: Thits usaiul fool wil allow you fo position and glue 2 mm (3/327) and

Sondpaper Unfversal Safely Key 3 (1/8°) thick fins quickly and easily, Designed fo fit body fubes
Screw Eyes Recovery Wodding Up o a BT-101, frree of fourfinned designs; aligring the fins of 50°
White Glue 30 em (127 Parachute of 120° to each other, Assembiles easily with sip-together plasfic
Shock Cord Mounts 366 mm (1447) Shroud Ling ports. Adjusts quickly with plastic fin posifion clips.

Tope Rings Launch Lugs Ship Wh.: 1358 g (3 s

Lounch Red Safefy Cap 3mm (1/87) & 6 mm (1/4%)

Micro-Clips Elosiic Shock Cords

Ship'Wt. 226 0 (B oz)

PARTS s e

TAPE RING "
SHROUD LINES ADAFTER mooy
NOSE CONE PAYLOAD ) L“‘\a.% \ /TuBE
| SECTION |\l SCREW EYE '

ELASTIC
SHOCK CORD

N

s @

PARTS OF A MODEL ROCKET ) 3
ENGINE MOUNT ASSEMBLIES

Miode! rocket kits are consirucied of ighiwesght malenals such as batsa wood, paper fubes, and plashc as shown n this diagram, Neary &l matching Estes pans

Have the same senes descriphon number and are misrchangable. For mstance, & body tube BT-20 will male wilh a balsa nose cone BNC-20B. A balsa adapler
TA-2060 will adapt @ BT-20 to & BT-60. An AR-2050 will canier 3 BT-20 n a B7-50, When ordening parts, use both e product number and the descnpbon

e Prod. Price Length |[Inside Dig. | Outside Dia. |Wall Thick Welight (oz./g)

BODY TUBES: Yiol | Mo, | Description | Each | in./cm n./mm in.fmm | in./mm Met shig
wound papet. Use 008 Fnera e §2.32 0518/13.2| 0.544/ 138 Tz
coupeivioconnectbes ﬁauf E:’z-:- 2.70 3736/ 187 117312
of the same ciameter. Usa oasz | Br.so 2.70 ) 24 B V1312
Rols ovoplen 10 NNk | hego | arss 108 195/ 337 1
bory from one hbe s28 10 | yune | arao 3.3 837} 414

30424 | BT-70 207 | 17.5) 5 2277 553

30433 | BT-80KD 190 | 14.2/38 | 2.600/ &

30449 | BT-1078V 442 |247/407 3038710

NOSE CONES: pisase nate thata BNC isa balsanase cone while
PNC refers fo o plosfic nose cona

Description Average | ship. | wt
Prod. |BNC=Balsa | Price Dimensions {in./mm) | Wt {oz.
Shape No.| No. [PNC=Plaslic| Each 1 2 3 (oz./q) | /@)
3 4 | BNC-BY $2.36 Of 161 | 02507 &4 | 001304 |1/ 28
LG 2 BNC 236 5t 345 0250 6.4
& j i 3 BNC 236 | 1500/ 381
4 BNC-5W 270 | 2800/ 711
T
5 . 5 BNC-208 $256 | 1700/ 43.2
& | 70240 | BNC-20R 270 | 27500 699
ﬁ/j' 7 | 70228 | BNC20aMm | 262 | 2000/ S0 ?
‘ B | 70241 | BNC-20Y 249 | 0950/ 241 | 0734/ 18T

12 :

1 g | 70256 | BNC-50L $2.70

10 i0 BNG-508 295

L] 10 239

11 354

12 3.54

14
'8 13 84,13
4 413
18

b 15| 71020 | PNC-soMS | §3.62

0 16 | 71043 | PNC-60AH | 5.9
7 [ 17| 70800 | enc-7oas | 4578 | 44401118 | 2917583 | a7s0/19.1 | nesareat lasizo |

1,580/

faf)/ads (| 1180335 |8/

18 " 18 | 71035 | PNC8OK | $5.38 | B:150/207.0
19 | 72080 | PNC-8088 538 | 4.000/1001.8




) Prod. Price Dimensions Weight in oz./g
FIN SJSQC#E;LW No. | Dascripfion | 3 for (in./mm) Net  Ship. Major Use
:;-r“"v_ ﬁmm_"ii 32102 BFs-20 | $2.33 [0.063x3x 9/ 1.6x76.2x226.6 | 0.13/3.7|4/113| High Perfarmance
'mﬂm“ 32106 HFS-20L | 2.65 |0.063x3x12/ 1:6x76.2x304.8 | 0.17/4.8 [6/170| High Performance
uouml'mmmme 32108 | 8F5-30 | 2.39 |0.094x3x 9/ 2.4x76.2x228.6 | 0,15/4.3[4/113| SporiModels
wﬂ":;mbem_ 32110| BFS-30L | 2.70 |0.094X3x12/2.4%76,2x304 8 | 0:20/5.7 |6/170] Sport Models
abteeniols i i 32116 | BFS-4D | 2.46 |0.125x3x 9/ 3.2¢76.2x228.6 | 0.20/5.7 |4/113] Cluster Rockets
e o 32118 | AFS-0L | 2:70 |0.126x3x12/ 3.2x76.2x304.8 | 0.27/7.5|6/170| Glider Wings
i Net
ENGINE MOUNTS: trese Engine Type P::)d. Description| Price Fits Weight
e e | [Foreou 3150 | ER2080 | 3263 | B850 | 0.10/2.8
N m"'m“m"" Engines-A.B. &C | 3151 | EH-2055 243 | BI-55 | 0.4/40
mm h’-m““*m’"lm s type. 049" x2.75" | 3152 | EH-2040 263 | B0 | 007/4.8
instructions and kightweight compio- For “T" Mink- | 3153 | EM-520 | $286 | BI-20 | 0.09/28
nents TheEM-520isgreatloraquick | ENgines. 5™ x 1.75
change conversion for fiying mini- Special Purpose
engines in lightwaight reguior-see Quick-Change
angine rockefs and the EM-2050 i Conversion 3154 | EM-2050 | $§2.70 BT-50 | 0.19/5.4
perfect for using regular-size en- Mount-fram "D
Gios s s || B
ngines
maximum lifoff wesghts are not For D" type B1-55
exceeded Avg. ShipWh 141759 (5 Engines, 0.945" x 3156 |EM-2055/60| 53.49 or 0.30/B.5
oz 2.75" BT-60

ENGINE BLOCKS: Fis insicie a 120 engine or body tubs.
Usewith or without an engine hook fo creote o thust bulkheod.
Descripfion - EB-204, WY, (L3 g (D009 cz). Ship Wt 28 g (1 cz)

ENGINE HOLDER: Fiat stesi spring with an ecsy-io-use
design aflows an engine 1o be easlly inserted, removed, and

?:wmhamnunmm.apamuge.wmmg
oz)

CENTERING RINGS - AR-2050: &xo-shang
cenfering fings that center a BT-20 ube in o BT-50 tube. Perfect
for custom engine mounts Weight per por 8.1 g (0.28502) 10
per pockage. Ship W. 57 g (2 oz

EST 3100 4301

CENTERING RINGS - AR-5055: exdra-strong
cenering rings fhat centera BT-50 tube in o BT-55, Perect for "D°

For reguie ond "D" engines engine mounts. Wi 1.8 g (0062 0z 4 per packoge. Ship W1, 57
EST 3140 s301 gl2aoz)

For mink-engines EST 3102 5256
EST 3142 $a.62

MULTI-PURPOSE RING SET: s set nas 20 toral rings
for centering and mounting BT-5 in BT.20; B1-5 and BT-20 in B1.50;

RING ADAPTERS: Thess cardrings wil center andmount
@ B7-20 fube Info the given outer fube. Ship W1, 57 g (2 oz)
Product Outer  No.per Priceper

and BT-5, BT-20 and B1-50 in 8140, Alko includes three unversal NUmber  Descripfion  Tube  Package Package
odapler mm% instructions. This sst is great for fhat special gsr 3110 RA-2050 750 M0 §2.38
Esmt . Shipy WI. 57 g 2 oz) EST310 RA-085 @155 0 243
85013 $262 gstany RAMD 8140 10 256
BALSA ADAPTER: smocths Prod, Price Mates Lengih |Taper Len. | Weight in oz./g
faper from one size body fuoe fo No, |Descriplion| Each Tubes in./mm | in./mm Net Ship.
anofher. Grea for payload cop: 70002 [ TA-520 [$2.56 |B1-5 foB1-20| 1.8/445 | 0.8/1%.1 |004/ 193] 1/ 28
sules, parochule comportments or 70004 | TA-550 270 |BT-5 foB-50| 22/559 | 1.0/254 |008/ 1.70]4/113
creafing unique looking rockets 70006 | TA-2050 | 236 | BI-20 1o B1-50| 30/742 | 20/508 |05/ 4.25] 4/113
Can be holowed out for sjection 70070 | TA-2055 | 2.89 | B1-20 fo BT-55 | 25/63.5 | 1.5/38.1 |D22/ &.24|4/113
gos passoge. Both ends on all odap- 70012 | TA-2060 | 413 | BT-20 toBT-50 | 3.0/742 | 20/508 |020/ 6547 |4/113
ters have ot least 13 mm (1727 70014 [ TA-2055 413 | BT-50 toBT-55 | 20/50.8 | 10/254 (0807004113
mering surface. 0016 | TA-B080 | 492 | BT-50 1o BT-40 | 2.0/742 | 20/808 |0.23) &52|4/113
70027 | TA-5550 | 6.06 | BI-65 10 BT-80 | 2.2/569 | 10/25.4 |025/ 700|4/113
70034 | TA-6070 | 4.67 [BT-60 toBT-70 | 2.7/686 | 1.5/380 |065/18.43[4/113
56 We reserve fhe right fo change packaging contents and quaniifies,

PARACHUTE KITS

These fwo-color parachiutes give maxmum visbdity ond ore
very durable, lightweignt ond easlly folded. Each pomachute
kit comaes with "chute material, fope rfings ond shroud lines.
The Solor™ Chute comes in o siver-cooted plastic with red
and block markings - graat fior those futurstic models. Each

weighs bess than 8.5 g (0.3 oz}
Snip'Wt. 57 g (2 oz)
Product Parochute Price
Number | Description | Diameber (em/in) | Eoch
2084 P-12 3012 sa89
2267 PK-18 45/18 §3.19
2z PK-24 b1f24 W
2n PK-18 45/18 5319
(Soiar Chute™)

SHOCK CORDS: stong. lang-lasting elastic shock cords.
Specify widih and length when ordering. Ship Wt 28 g (1021 3
mm (1/87) wide, 45 ¢m (187) long, Net Wt, 1.1 g (0.039 oz.)
EST 2278 §1
&mm (114" wide, %0 cm (34") long. Net Wi 2.2 g (0078 cz)

EST 38342 §157
Gonm {1747} wide, 45 e (18°) fong. Net Wi, 2.2 g (D078 oz)
EST 2277 §1.52

TAPE RINGS: rasten stvoud lines to plastic parachistes of
straamen with thesa 19 mm (3/4") diometer exira adhesive
vinyl pressure sensifive fape rings. in sheets of & nngs (4 sheets
per package), Ship W 289 (1 oz)

EST 2294 §238
TAPE STRIPS: these strips have high strength and ore ideci
for fostening shroud inss. Dimensions of each sfrip are 6.4 mm
(147 % 19.1 mm (3/4°). 12 strips per sheet, & sheets per pock:
oge. Ship Wi 28 g (1 az.)
EST 36412

STREAMER MATERIAL: Bright orange:; flame-resistant
crepe paper makes great high performing streamers. Comes
In'229 cm (7-1/2 foot) lengths - enough for two 1o elght shream-
ars. Specify size when ordering, Ship Wt. 28 g (1 0z)

25,4 mim wide (17, Net W 27 g (0092 oz

§252

SHROUD LINES: strong shroud fine cord fer your cusiom
parachutes, Comes in o &4 mater (210 fool) spool. Ship W, 142

gleoz)
EST 2340 §236

SCREW EYES: Atfaeh your shock cords and recovery sye-
terrs fo balsa nose cones. nose blocks and odopters with
thvase screw ayes: Specily size when ordering (6 per pockage)
Ship Wt 2891l oz

LARGE EYE, perfect for BT-55 and above. 25.4 mm (17) long,

Wt 1.1 g0odor)

EST 2280 22
SMALL EYE, great for BT-20 and above. 191 mm (3/47) leng

Wt 0.9.g (003 oz)

EST 2279 $210
EXTRA SMALL EYE. for BT-5 and BT-20, 1599 mm (5/8") long,

Wi 0.3 g (001 oz)

EST 2281 $1.78

DOWELS: Extra stong, ightweight seasoned maple dowek. 8
per package.. Specify siza when otdaing Ship Wi 142 g(Soz)
Imm (187 % 45cm (18°)

EST 3190 5203
2mm (11127 x30em {127
ST 3191 2m

LAUNCH LUGS: High-srength laminated lugs with a myior

EST 2341 07 i core for durobiity and o poper cuter layer fof ea
508 mm wide (2, Net W1, 520 018 o2 i N e T
EST 2343 $4.40 nk P
Number Pockoge  Package
SNAP SWIVELS: auows for quick changes batween scov- For 3 mm (1/8") rods
efy systerns, | also teduces the fangling in parochutes. These EST23 318 mm (1257 12 $2.45
swivels ore 25.4 mm (17} long and came 12 o o package. Nat EST 2322 0.3 mm (2.387) 10 §289
Wt.03g(0.0102) ShipWt 289 (1 o) For & mm (37147 rods - Moxi™ Rods
E5T 1292 $300 EST2328 508 mm (2007 4 §2.36
Prod. Price | Oulside Dia.[Inside Dia.| Length Avg. WY,
No. |Desciiption | Each | In/mm | in/mm | in./mm Fils oz./g
i A252 | 50 $157 | 0517130 |0A6/11.6 | 0.75/19.1 | BT-5 002,08
ﬂﬁgg&?ﬂﬁfﬁf& 30254 | JT-20C 157 | 0717180 |045/165 | 0.75/19.1 | 8120 | DO3/0B
milking engine mours, etc. Alsa 260 | J-E0C 1.57 | 0.95/24,) |092/23.4 | 1.00/254 | BI-50 | Q05/15
makes perfect guids for cufing o6z | JT-55C 157 | 1287325 12508 | 1300330 | 8155 | 009/25
body tubes. Ship Wi for all 509 30266 | J-60C 157 | 1.59/40.4 |1.55/404 | 1.50/38.1 | 8160 | 0.12/35
gildoz) aﬁnh. i 30270 | JF-T0A 236 | 2.18/552 |212/53.7 | 1.25/31.8 | 8170 | 014440
: Jpzra | J1-80C 236 | 2568651 | 2500634 | 1004254 | BI-BO | QQy29
anzap | Jr-imisy | 236 | 38988 |385977 | ) as34e | B0 | oies2
NOSE BLOCKS: tse rose Piice.[outnide bia. | Lengtn Welgh (62 /g)
Bocks fo pariifion off payvioad Prod. No. | Description | Each | (in./mm) [(in/mm) | Fils Net Ship.
saciions of anywhere else o solid 70162 WNE-20  |51.02 | O71/1B0 |0.75/19,1| Bl-20 | O014/357 |1/ 28
bulkhead is required 70158 NB-50 193 | 0%5/24.1 |100/254] BT-50 | 0.040/1.13 | 47113




EDUCATIONAL
MATERIALS '

ROCKETRY SCIENCE KIT
A complete modal rocketly cuffit with o defalled project manual. The slep-by-slep progiom =
demorstrates basic scienfiic principles ond teoches proper expenmental procedures. Perfect i
fior school prolects, scienca fairs and exhibds.

ROCKETRY SCIENCE KIT™
EST 0900
$36.39

ALTITRAK™
EST 2232
$16.99

PHANTOM™
EST 1207
$7.29

ALTITRAK™
How high does it fiy? Simply follow your rocket in the
sights fo s highest point, then relecse the frigger fo
leck in the reading. Displays your rocket's haight
directlyin meters ond elevafion angle in degrees A
meten-to-feat conversion fable i included. Use two
for even greaier accuracy

IDEA: Compare the rasulls 1o predicions made with
ow Aerofrek™ soffware.

Ship WY, 425 g (15 oz)

PHANTOM™

This model rocket will never leove the ground. A non-fiying model that is great for
demonsirations, science fair ond exhibds, The diear plasiic body fube, nose cone and
fin unitallow you fo see fhe recovery parachute, engine mount and asiafic cutawoy C6-5.
Specifications:

Lengfh: 32 cm [1247; Dic.: 248 mm [0.5747; Wi 38 g (1.35 cz)
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PUBLICATIONS
MODEL ROCKET NEWS MAGAZINE

Provides orficles of infermst, fechrical tips, infomabon obout new prod
uchs, spacial offers, ond much more. Avaloble to ESP mamben ond
Thuough focal refalien

* MODEL ROCKETRY TECHNICAL MANUAL %
Handy guida for contéruchon ond fight of model sockets. Tips on “wrafeh
bulicing’”, bounch systems, frocking, staging, boost-phden. and more.

EST 2819 (Updaied & Revised) .80
ALPHA BOOK OF MODEL ROCKETRY

An informitive book for beginnees in modst rockairy, 32 pages

EST 2820 $1.20

THE LAWS OF MOTION AND MODEL ROCKETRY
The fhvee lows of motion are explained in soslly understood tems. Simple
mmuwﬂaemﬂm 12 poges in

ESTES GUIDE FOR AEROSPACE CLUBS

The perfect source book for orgonizing and apesating o successiul madel
mcket chit of E5P chopter. 3 pages:

ES1 2817 $1.20

MODEL ROCKET CONTEST GUIDE

Pon model rocist contests for chibs of schooks, Detals on compelitive
evanis ond suggestions on o facet of confest orgonization. 18 pages
EST 2815 } f1.20

PROJECTS IN MODEL ROCKETRY

Sugpeshions on how 10 pion, prepane, and present ressarch projects,
ideos Tor obout one hundred projacts

i) 495

THE CLASSIC COLLECTION

A comprehansva collaction of fechnical reports thal makes o voluabie
referance fool

EST 2045 8.

MODEL ROCKETRY STUDY GUIDE

A logreal progrom for anyone wha vanls the mast fiom modsal iocketry
Guides o begnner on he path o becoming on exper rocketeer.

EST 284) §1.55
ALTITUDE PREDICTION CHARTS

A mmple system by which oejadynonmic diog ond offer affects can be token
o account in prediciing :ocket peok offitudes. Techrizol Report 1R-10.

EST 2842 215
AERODYNAMIC DRAG OF MODEL ROCKETS

Gives prochical exomples of ways fo minmize oercdynamic diag ond
improve pedarmance. Technical Report TR

EST 2843 §215
ELEMENTARY MATHEMATICS OF MODEL ROCKET
FLIGHT

Information on Mo 1o make your own alfifude focker ond colculale
speads 0nd otCelerations. Technical Note TS,

EST 2844 §%0
ESTES EDUCATOR NEWS

Inferesting fachnical orlicles. new product information, phus octivities and
resources on spoce ond model rockelny subject aitable for classroom
\=a. Avolable fhvough many locdl istalen

GUIDE FOR TEACHERS AND YOUTH GROUP LEADERS

Infroduces you ko Estes” model rociet technciogy ond the complate sl

wices offerad in owr sOUCTRONG progrom i

EST RN 2,15
INDUSTRIAL ARTS TEACHERS MANUAL FOR MODEL
ROCKETRY

Prochical oppicofions of modat rackatry in he study of morutociuing,
trongpartation, R & D, communicalions and constiuction. 52 pages

EST 2810 4155
MODEL ROCKET LAUNCH SYSTEMS

Elacincd theory of iounches is cleaily axploined, complals with phato-
rophs, schamatics ond study problems. 20 poges

EST 2811 §95

CAMP LEADER'S MODEL ROCKETRY MANUAL

Froven guide for infroducing moded iockefry successiuly inko comp pro
grams. 10 pages

EST 2822 $1.55
VIDEO ~ MODEL ROCKETRY - THE LAST FRONTIER"
Copture the excitement of model rocketry in this ful color VHE video pre-
santafion, nonaled by and fechuing Wiliam Shafner of Stor Trek™* fame!
An excabent pimar fo moded racketry with dramafic lounch foofage ond
Qraphic, eqsy-to-understond Bustiation. 15 minutes

EsTam e
“Copyright Estes Industries 1989, A Rights Rasanved

** Copynght Paramount Pictures Caipaiahon 1975 A4 Rights Resarvad

SOFTWARE

ASTROCAD™

Wiitien by Michos! Gaspari

This easy-fo-use computer program B ideal fof basic mode! rocket perfor-
monce onalyss. This program menu has fre folowing ferrs

Apoges Deferminalion Miodsl Rocket Design (fwa vesons)

Drag Pradichion Astodynarmic Saolly

Peroimance Prediclion Optimum Weigh

Flight Smulation Blipficol Fin Design

Apple IEM PC jond compatitlas)

EST 2024 §8.49 579097 a4y

Leam about the principles of oercdynamics, physics, and
space flight wikh fhese hree programs.

PHYSICS OF MODEL ROCKETRY
Action-reoction-narfic-momanhum-occalaraton-enegy-staging ond
saialkies

EST 9027 1069

FLIGHT: AERODYNAMICS OF MODEL ROCKETS™

Fores-camaynomics-siabiily-ciog-canter of gravity-center of prassura

EST POR4 Lrif]
IN SEARCH OF SPACE - INTRODUCTION TO MODEL
ROCKETRY™

Faght profile-parts-sngines ond clossfication-satety cods pis bons pro
gram an mult-shagng and igniter installation and function
EST 9025 §1089

CURRICULA

SCIENCE AND MODEL ROCKETS

For Grodes 5, 4,7, &8

Wiitten by Syivia Nolte, Ed. D Basad on Nancy Sioop's Course Outine

» Doy-e-day lesson plons wilh speciic goak ond objeciives

» Exceflen! for teoching science ond mathamatics DCuding: Newlon's
Lows of Mation, Geamalry; Principies of Fight; Formila Calcukations
Smple Agrocnarmics, Graghing

» Includes bockgrounds for fhe educalor, overhsod ronsporencies
aclivily sheets. materiol requissments and cwonds for tha students

EST 2847 LB
PHYSICS AND MODEL ROCKETS

ForGrodes 8,9, 10,4 11

Writhan by Syivia Notte, Ed. D bdited by Thomaos Beach, PhD and Tim Von
Misigan, A S

« The next loglcal step after the Science ond Model Rockets Cumcuum

& A re0dy-to-use lesson plon describing Newton's Laws of Motion and
aerodymamic pinciples appisd 1o modsd rockets

» Includes feocher background, siudent manual with workbook. math
adensions. homsparencias ond octivity sheats

ST 2848 $.25

MATHEMATICS AND MODEL ROCKETS

‘Wiithen by Sytvia Nolte. Ed. D.; Bosad on o course by Homid MeConnal
PhD

« Toka the nes sep - racket engnesang|

« Bxplore the interocfion between cenfens of pressurs ond mass

+ Apply maihemafics ond grophics to rocket design

» Wind funnel experimentation ond svailuation

EST 2849 L2 F]

g5



EDUCATOR
Save with the purchase
of economical bulk
packs for your group!
No fancy packaging!
Each rocket pack con-
tains parts to construct
12 rockets plus exira
small parts, just in

= 4

Your students will love
creating their own decor
on these fun-to-bulld
rockets!

Scrombier™ Bulk Pock - 58& pope 31 for gesription

EST 1759 §12899
Tomado™ Bui Pack - See poge 24 for dascrption

EST 1758 §35.59
Loodyior™ Bulk Pock - See [ymion Delow

» Advonced iwo-sioge poyooder

» Huge cleor paostic pavieod sechion - iy one or fwa-stoge for peror.
mance expariments

+ Mendrmum afifucs usng C6-0 ond Co- T enginet: 305 Meters (1000 1)
Specifications:

Langtn 62.5 cm (24.625%); Dia.: 41.6.mm (1.4377), W1, [without poyieod)
B0 1 g (283 oz ) Engines: Single Stogs - AB-3B4-4 (Find Fiight). B&-4, BB-5.
a6 Frst Shoge - B6-0 ffirst Fight). Cé-0; Second So0e - AB-5 (Fist Fight),
Bab-ty, Bh, C&T

E5T 1760 §132.99

HEEER

Bulk packs are convenient ond include everything your studenls will
need lo prepare iheir rockels for fight:

Incluce: 24 rocket engiies: A model rockat ignnen, 24 (eusable igniter
plugs: 75 - 114 em (4 57) squores of racovety wooding - enough for
opproxmately 25 launches

|/283-21 Bulk Pock EST 1780 §25.29 B BukPack  EST 1783 $35.99
AL-JBukPock  ESTITH) $35.19 BS-0/364 Bulk Pock EST 1784 §35.99
ARGBUN Pock  ESTI7A2 43519 CS53BukPock  EST 1785 33999

60

E2X © Series Rockets - 12 k

Gnoma™ Buk Pock - See poga 13 for description

E5T 1750 §35.49
Aipho® I Buk Pock - 2ee poge 13 for description

EST 1751 §49.48
Bandt™ Byl Pock - 5ea pops 12 for descriphion

EST 1752 fad 29
Doggoer™ Bulk Pack - ea poge 13 for descriplion

EST 1753 §12599
Tubo Copter™ Bulk Pock - See pogs § 1or desaiphon

EST 1762 §75.49

Genenic EZ0™ Bulk Pack - See mymbo nelow
+ Supet sasy fo build
» All while - color with morkens or paini

o legve whis
» Comes wifh o voriety of fof self-sick

decat for customizing
Speciications!
Lengtt: 3.1 cin (157); Do 244 mm
(0976°) Wi 369 {1.27 oz Enginas: AB-3
(Fiest Fight), | 262, AB-5, BA-, Bd-6, Bord
B85, Co5.ChT
EST 1784

| =
Periormance™ Rocket Buk Pock - e s
s Desinw
» Stuidents choose balsa fin desgn
» Boottoll ophon

» Technical feport on stoblity ond tracking
» Inciucles aifituda hocker for perfomance
COMoGn

Specifications
Dia: 24.4mim (0.9767). Length ond wasght wil wary with chiossn
design, Engnes: AB-3 (Fist Fight), 1/2386-2. AB-5, BA-4. B4-4,.BA-4
BA-5, C5-5, 047
EST 1765 0659

EEE Allikide vostes with rocke!

Viking™ Buk Pock - See page 20 for descriphion

EST 1755 §31.59
Ajpho® Buk Pock - Sée page 20 for descriplion

EST 1758 §59.89
Wizond™ Bk Pock - Sae pogs 19 o descnphon

EST 1754 9.9

Weva Payiooder™ Bulk Pock - S22 page 73 for deserpon
EST 1757 §99.99

EDUCATOR"

ARTED 378 TES O AMERKCA

EST 2037 _S46-79 $10.99

NATIONAL AEROSPACE PLANE™

EEER

An early concept of what fhe pro-
posed UE. hypersonic, “runway fo
orbi” fest vahicls would ook like.
Qur rockst is molded with scram/iam
enginge aucts, hrea-color decal,
ong parachute recovery.
Specifications:

Length: 67.3 cm [26.57; Dia: 414
mm (16377 Wi 97.9 g (3.4 o),
Engines: AB-3 (First Flight], B4-4
Bé-4, BB-5, C&-5

Supplies for school classes and youth groups

ESTES TEACHER'S
STARTER SET

Demaorsirate to yoursell and your siudents he powsr of educotional
mode| [eckatny
+ Dessighed speciicaly for the educator just beginning model mckatry
suches
+ Becoms farmiliar with Estes modal rociat fechnasogy ang
encicsed booket +
Panae- oo learming
Sl Leval |

+ B Bartha™ two feet Tof Enpla engna Gamonstiohon rockel, pom
chude racovery

» Ghie. soncpope, ond razoe blods to bulld the Big Barha™

v E on Beom® o systern™

+ Poro-PooB i | pod™
+ Engnes. recavery wadding, ignites and phugs ncuded - snough for sx

ienchan ond You o0 Lanoers Ginde

ic8 and mafh opplcalions ueing mocel raciefry

kg

EST 1456 459

O #lA] PllS,

i clipiay pockoged

Porip-Pod Il con be wsed folounch
J excep| Pra™ Sedos ond Esies /T
4 AA okolne battares nal nouded

SPECIAL OFFERS

SERIES

DEEP SPACE TRANSPORT™
EST 2034 _§48-59 §13.99

| RHErEED

Fuiurisfic model of an interplonatony pas-
sengaricorgovehicle, This rocket featureso
unique nose cone, fii-body design ond a
large fhree-color decal.
Specifications:
— Length: 47.3 cm (26.57); Dya: 337 mm
(13257, Wh: 1061 g (3.75 oz); Engines: B4-2
e [First Flight), B&-2. C5-3, C&-3



NAR SAFETY CODE

(Effective 10-91)
1. Materials—\y model rockst wil be made of lightwaight

mateniols such s poper, wood, rubiber, and plasiic sulfable
fet the power used ond the performance of my mocel

1ocket. | will not use ony metal for the nosa cone, body, or

fins of @ model rockst.

M will iolly-mode NAR
ploryEngines—| will use only commercioly.

cerfified medel rocket engines in fha manner

fhe manufocturer. lwill notalker ife mods! rocket engine,

by
its parts, or ifs ingredients in any way.

3. Recovery— wil ahways e arecovery system in my model
rocket that wil return f sofedy 1o the ground so it may be
I"flmmagnlnihmlmaawmm#mlmm

fequired.

4. Welghtand Power madel focketwill weigh no

more fhan 1,500 grarms (53 ounces) of iftoff, and ifs rocket

engines wil produce no more thon 320 Newlon-seconds
(445 Newtons equal 1.0 pound) of tatalimpulss, My modal
rocket will weigh no more than tha

recommendad
orlwill use engines recommended by the manutachurer for
my model rocket

5. Stability— willcheck the stability of mymodel rocket before

fis first Might, excent when launching @ model rocket of
already proven siabiity.

6. Payloads—Except for inseck, my model rocket will never

cary live onimals o o payload that is intended 1o be
fiammable, explosive, of harmful

1. Launch Slite—! wil launch my model rocket autdoors in a
cleared oren, free of fall frees, power ines, buildings, and

iy brush and gross, My lounch sife will be of least as lorge
s that recommended in the fallowing fable

LAUNCH SITE DIMENSIONS
Minlmum

Installed uivalen| Site
Total impulse ine Dimension
|Hawlon-Seconds) (fet) |maters)

000- 125 YaARleA 50) 15

126 250 A 100 30

251- 500 B 200 &0

5011000 c 400 120

1004-- 2000 D 500 150
2001 4000 E 1000 300
4001 8000 F 1000 300
00118000 G 1000 300
160.01--320.00 268 1500 450

8. Launcher— will lounch my moded 1ocket from o stoble
lounch device that provides figid gusdance unfil the modsal
focke! has reached o speed odequate fo ensire a safe
fiight path, To prevent occidental eye injury, | will chways
pioce he launcher so fhe end of fhe rod s above eye level

manufachuers
rmcudmium Bt weaight for the engines used,

12.

14.

of | will cap the end of the rod when approaching it | wil
cap or disassembie my launch rod when nol in use, and |
will never store Itin on upright position, My launcherwill have
a jet defiector device o prevent the engine axhaust from
hitfing the ground directly. | will ohways clear he area around
my launch device of brown gross, dry weeds, or other
eqsy-fo-bum materials,

. Ignilion System—The system | use fo lounch my model

rocketwill be remately confrolled and electrically aperated.
Itwill contain switch thatwill retum fo "ol when
reisased, The system will contain o removabie safsty
inferlock in series with fhe lounch switch. All persors will
remain of least 15 feat (5 meters) from the model rockst
whan | am ignifing model rocket angines tealling 30
Newlon-secondsor less offotalimpulse and atleost 30 feet 9
meters] from the model racket when | om igniting model
rocket engines fofalling more than 30 Newton-seconds of
ol impuse. [ will use only elechicol ioniters recommendad
by the engine manufacturer that will ignite model rocket
engine(s) within one second of acfuation of the launching
swiich,

Launch Satety— willensure thot people inihe launch arsa
are oware of ihe pending mode] rocke! launch and can
see the model rockef's ifioff before | begin my oudibie
five-secand countdown. | will not lsunch @ model rocket
using It @3 a weapon. If my modsl rocket sutfers o misfirs, |
will not allow 1o approach it or tha launcher unti |
have made carfain fhot the safely inferlock has been
remaoved or that the battery hos been disconnecied from
the ignifion system. | will walt ene minute offer o misfire: before
aliowing cryone to approach he louncher,

Fiying Condifions— wil lounch my medsl rocket only
when e wind isless ihan 20 miles (30 kiometers) on hour,
Iwill nat launch mymodsi rocket <o It fiesinfo clouds, near
aircraftinfiight, of in @ manner that is hazardous fo peopie
or property,

Pre-Launch Tesl—When conducting research aciivifies with
ungroven model rocket designs or methods | will, when
thmm relluun_l:wfnwmd;al rocket by
pre-igunch concuct af an unproven
mmmwmmm

Launch Anqh—wla:mhmmu be pointed within
I0degressa verficol. | will never use madel rocket engines
1o propei any device horizonfaly,

hcmwlllu:um—mamwwm
enfangled in o power o other dongerous ploce, | wil
not attemipt fo refrieve it.

Asamemberof the Estes Mode! Rockatny Program, | promise fo faithiully follow all rukes of safe conduct as established in fhe above code.

Signed

Date

This is the official Model Rockefry Salety Code of the National Association of Rocketry and the Model Rockel

Manufacturers Association.

Estes Nofe: The largest “model” rocke! engine as defined by CPSC is an " (B0 NS To Jounch rocksts weighing over one pound

Including propeiiant or rockeds condaining mare thon 4 6z of propefiant fnet

pour felephone direciony for the F44 office negarest you

( (o un)))) ‘.

waightl, youmust oblain o walver from the FAA Check

A O

Alrwalker™ Starter Sef ... oML
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Amenca™ StartarSet.......... ]
ARV, Condgr™...... e 25
Astro-Bloster™ e B
Astrocad™..... o
Astrocam® 110 21
Athena™_ ... 4
BOEOU™ v
Bolsa Adopters ... e
Bondif™_._..... 12
Bottery Clips................ 5
Beto™ Seres Rockafs ... [ 623
Beta Tron™ —— o Sy W
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Biock Branf ™ WISt
Biost Deflachor Piate o 52
BIOS-Of™ FEGHT POCK e A0
Broodsword™ 35
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Chaflenge™ Seres Rockets......... 32-35
Comonchea™ ... !
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Igniters.. 49
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mpua™ 42
Joyhawie™ _. = ¥ |
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Manioc™ 3
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Mean Machine™. .. 2
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Min-Pafiiat™ - 23
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Pro™ Seres Rocksts 4042
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Recovery Wodding ... A
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Rocketry Science Kif™
safety Cap
Safely Coda
Scrbum /e
Scramiler™
Screw Eyes..,
Senfingl™ _
Shadow™, The ......
Shock Cord .
Shroud Lines
Skywindar™
Snaip Swiviels
Sokar Wamior™
Spaca Pocer™
Space Shuttle™._...
Spamow™ ...
Special Qtfers
Si-71 Blackbird™
Stage Couplers
StarterSefs.............
St Trek® Kingon™
Battle Crutses .
Star Trew® USS Enferprisa™..
Stor Whars® R2-0g™ -
Stor Wars® TIE Fighter™
Sfar Wors® Kowing Fighter™ .
Sirato Blasterts ; ;
Streamers.
Supar Nova™ .,
Supershot™ Siarter Sat
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Tope Skips -
TemarfSandnowk™ _____...
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TIE Fighter™..
Tomciaf™
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Turbo Copter™__
LSS Enferprisa™
Video
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PROGRAM_.

JOIN THE LARGEST
ROCKET CLUB ON
EARTH!

ogram™ is sef up so that member, . .
Ed 08 you progress gh the various aspects of moge BEIPOs multi-stoging
Qtography and/Qes ;
gership packet Js r'-a
. clusive Yanke ‘ et, avallable only to H‘\e Estes Space Prog
A { IXUBMOcket flies on AB-3 (First Flight), B4-4.8

lembership Cerhhcuremchievemeni Record apd.0
be Estes Spoue Pratcom™, Atfach your ESRA

PRINTED IN USA



