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A SUBSIDIARY OF DAMON

Welcome to the real world of space...

Unless you're already an "old pro' at model rocketry, you're about to discaover

an exciling new hobby. Scon now, you'll assemble your first rocket, take il o a
carefully selected site, and check it'aut {or the |ast lime. You'l| start the countdown,
"5 —4—3—2—1—LIFTOFF!" Then, like scientists at lhe Cape, you'll whisper
“Ga, baby, go!" and like them, you'll experience a tremendous feeling of relief
and satisiaction when the parachute blossoms to bring your rocket safely home.

That first launch is just the beginning. You'll go on to even more advanced madels,
The INTERCEPTOR that I'm holding below. SATURN V, the big one that sent us
to the moen. The incredible CINEROC that you launch with your rocket to record

on colar film every stage of the flight. And CAMROC that photographs the terrain
below fram hundreds of feet in theair.

In all your model rocket adventures, our hopes and good wishes ride with you
all the way. That's how it's always been since Esles, in 1960, intraduced the solid
propellant engine that brought safety lo model rocketry for the first time. Look to
us in months to come for mare innavations — new models and new lechnigues,

Enjoy your new hobby. Learn frem it. Il is our conviction
that from you, out there — today's model rocketeers —
will come tomorrow's scientists opening new frontiers in
space for America and the world

Sinceraly,

Vern Esles
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BASIC BUILDING

Start by building and flying the
Alpha. Study Technical Repart
TH-1 concerning rocket
slability. principles.

STABILITY STUDIES

Increase your understanding of
stability principles by building
and flying the Scout,

DESIGN PLANNING

Study Technical Report TR-9.
It 15 an excellent guide for
creating your own single stage
rocket. Build and flight-prove
your own design

MULTI-STAGING

Learn about mulli-staging with
a 2-slage Apogee, Technical
Report TR-2, explaining stage
coupling separation and upper
stage ignition,

Add to your skill in multi-slaging
by building and flying a 2-slage
Farside, using experisnce gairied
from the Apogee.

CUSTOM DESIGN

Build and fly your own multi-
stage model, using the
techniques you've |earned,

BOOST-GLIDE

This is a departure from the
traditional rocket. Build and

fly the Falcon which combines
rockel and glider characteristics
Technical Repart TR-T gives
you precise instructions on
FRONT ENGINE models

Broaden your boost-glide skills
with the SkyDarl, a rear engine
model. Study Technical

Report TR-1, you'll gain'further
knowledge In the art of balancing
for maximum performance.

Now, test the boost-glide
principles you've learned from
the Skylart and Falcon,
Design and build your own
boosi-glider

CLUSTERING

This is the technique of
simultaneously igniting more
than ane engine. Master it by
building the Scrambler, studying
TR-6 and launching a payload
with your model. Continue by
building and flying the Astron
Cobra or one of the clustered
Estes scale models, Then bulld a
cluster madel of your own.

PHOTOGRAPHY

You can take pictures of your
rocket flights, Color movies or
still photography.,

Fa



Everyone's Favorite
The Interceptor. For de
and ordering instruchio

see page 23.

Cat. No. K-50

$5.25
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STARTER KITS

Porta-Pad STARTER KIT

O High-flying, easy-to-assemble Alpha |l kit, 3 engines, instructions.

Parta-Pad — sturdy tripod rod launcher and Launch Control System

O Fact-filled Esles Design Manual,

Start with this complete outfil. The Astron Alpha [l is easy lo
plastic nose cone and fins. Demanstrating m
allitudes of 1000 feat or more. Parachute r
fli after flight. Both the Porta-Pad lau
ignition system will serve you well throug
aff to the right start, the comprehensive

Ul your roc ¥
stes Design Manua

Shipped in a sturdy lield bax with handle and compartmenis for engines, supplies,
loals, etc, Shipping wt. 3 Ibs

.[. 4
ies: Hay
1 3Ty

Cat. No. 701-K&-7

$7.75

BEGINNER'S SPECIAL

For those who have a |auncher availat ¥ish to bulld their own [ir i

box, Porta-Pad and launck

included) all the above items except the |
system are Included. Shipping wt. 12 oz
Cat. No, 701-KS5-2

$2.75



STARTER KITS

DELUXE STARTER KIT

O Alpha Rocket (Balsa Nose Cone and Fins)
O Launch Control System

Porta-FPad Launcher
[l Estes Design Manual

1 Three Safety Engineered Engines -

Consiruction and Finishing Supplies model rocketry

It's all here! This is the most complete outfit offered to build, finish and fly a model
rocket. At one low price you get everything needed to get ready for launch: rocket
instructions, engines, launcher, electrical ignition system, tools and paints

All you need is the battery power for ignition. Use with car or heavy duly

lantern battery

] —

o : . 207 L A
Packaged in a reusable field box with handle and compariments for engines ; L/ 9 .
supplies, tools, ete., this outfit is perfect — especially if you've done no model ? {
Idir 1 a ¥ u
building befare. e RN
Kit includes all construction and finishing materials — a knife, glue, sandpaper, ] —

paints, brush, brush cleaner — supplies which can be used in building several : - < iy =,
more rockets. Shipping wt. 3 |bs.. B oz - L. .y,

L mm—
Cal. No. 701-KS-8
$8.75




BEGINNING ROCKETEERS: Mini-Brutes

Degree of Challenge: One

New from Estes, world-leader in Model Rocketryl MINI-BRUTES have super-
powered mini-engines lo send them soaring high, wide and happy into space —
o open up & whole new world of mini-rockelry fun and excitemant!

MOsQuITO

Fantastic performance. Featherweight
recovery. Balsa and paper
construction. Simple spray pain! decor

Specifications

Baody Dia 0.541" (13.73mm)
Length 3.9" {9.9cm)
Weight 0.1 oz. {(2.B3 gr)

Shipping wi. 4 oz.

Recommended Engines

1/4A3-2T, 1/4A3-4T,
1/2A3-4T, A3-6T

Order No. 712-TK-1
$ .49

SCREAMER

Speclacular streamer recovery.
Balsa and paper construction with
simple paint patiern and decals.

Specifications

Body Dia. 0.541" (13.73mn
Length 7.8" (19.81cn
Weigh! 0.225 0z. (6.37 g

Shipping wt. 6 oz.

Recommended Engines

1/4A3-2T, 1/4A3-4T,
1/2A3-4T, A3-6T

Order No. 712-TK-2
$ .99



BEGINNING ROCKETEERS:
Degree of Challenge: One

Mini-Brutes

Mare Mini-Brutes . .. mini priced too. Up, up and away!

BIRDIE

Badminton goes
“oul of sight"’ when
yau launch your
mini-engine
powered Birdie. It's
a standard plastic
badmintan shutile-
cock with an engine
maunt . .. and it
goes like no bird
aver thought

of gaing,

Specifications

Length 2.8"
{T.1em)
2.8”
(6.6cm)
0.28 oz.
{(8gn

5 0z,

"Fin" Span
Weight
Shipping wt

Recommended
Engines

1/4A3-2T, 1/2A3-2T
A3-2T

Use 1/2A3-2T for
first flights.

Use series 111
engines anly.

Cat. No. 7T12-Tk-44
$ .60

HORNET

A Mini-Brute with a
payload section for
space experiments!
Extra heavy duty
construction. Quick-
change engine
mount

Specifications
Length 10.25"
Body Dia. 0.767"
‘Weight 0.5 oz.
(14 ar)

Shipping wt. B oz

Recommended

Engines
[2A3-2T, A3-2T,
3-4T

Use 1/2A3-2T for

first flights.,

Order No. 713-TK-4
$1.19

MINI BERTHA

The really tough Mini-

Two color decal
sheels. Balsa and
papar construction

Specifications
Length

Body Dia
Waight

1
(25.58cm)
0.738"
(1B.88mm)
0.484 oz.
{13.71 gn)
B oz.

Shipping wi

Recommended
Engines
1/2A3-2T, A3-4T

Order No, 712-TK-3
$1.29




BEGINNING ROCKETEERS:
Degree of Challenge: Two

MIDGET

No midget in performance, this unigue
iwo-stage rocket gets the most out of
the mini-engines. Graceful flight, fast
takeoff. Parachute for upper slage.
Booster tumbles down.

Specifications

Length B.6"
Body Dia. 0.736"
Weight 0.4 oz
Shipping wt. 6oz

Recommended Engines
UPPER STAGE
1/4A3-2T 1/2A3-4T

BOOSTER STAGE
1/2A3-07 A3-0T

AJ-6T

Cat. No. 721-TK-40
$1.25

Mini-Brutes

| BETA

Can be flown single slage or with a
booster for high flights. Low weight, strear
lined design with parachute recovery
Pat, No. 3,392,302

Specifications

Length 133
Body Dia. 073
Waight 0,751
Shipping wi 61

Recommended Engines
UPPER STAGE

1/4A3-2T 1/2A3-4T A3-8T
BOOSTER STAGE
1/2A3-0T A3-0T

Cal. No. 721-TK-45
$1.35




BEGINNING ROCKETEERS: Mini-Brules
Degree of Challenge: Three

STAR BLAZER

STAR BLAZER MINI-BOMARC

Real space ship look with its forward Famous flying scale model. Authentic
crew cockpil canopy, struciural fairing full color decals for 1 Air Force
sirips and streamlined fins. Quick change decor, Die cut and p d fins

egngine mount 9.1'_#|u:":.. section

MINI-BOMARC

Specifications Specifications
Length j
Body Dia.
Waight
Shipping wt

Wing Span
Shipping wi

Recommended Engines Recommended Engines
1/4A3-2T 1/2A3-2T A3-47 1/2A3-2T A3-47

Cat. No. 721-TK-31 11-TK-5

§1.99




Astron
% SKY HOOK,
.;-,M' ol | -

ALPHA 1L

-

BEGINNING ROCKETEERS: Single Stage
Degree of Challenge:

One

First choices for beginning rocketeers, Easy-to-build. Easy-to-fly. These birds deliver
dependable high-flying perfermance from lift-off to parachule recovery (except the Mark,
which has streamer recovery). All kils come complete, ready-to-build, with instructions.

Engines not included.

Astron

ALPHA

Estes’ most popular
rocket. It will still
be a favorile as your
fleet grows.

Specifications

Length 12.25"
(31,17cm)

Body Dia. 0.976"
{24.8mm)

Weight 0.8 oz.
(23 gr)

Shipping wt. 50z,

Recommended
Engines
1/2A6-2 Bd-4
AB-3 B6-4
A5-4 CE-5
Use AB-3 for

first flights.

Cat. No. 671-K-25

-

Astron

ALPHA 1l

Just like the Alpha
excepl it's easier lo
assemble and lly.
Plastic nose cane
and fins,

Specifications

Length 12,257
(31.1em)
Body Dia. 0.976"
f24.8mm)
Weight 1.2 oz,
(33.9 gr)
Shipping wt 10 oz.
Recommended
Engines
1/2A86-2 B4-4
AB-3 B&-4
AS-4 C6-5
Use AB-3 for
first flights.

Cat. No. T11-K-56

" Plastic Heplncamaﬁl- Paris

FOR ALPHA Ili
Nose Cone

711-PNC-50K .50

Fing 711-PFS-50A .50

Astron
MARK I

|deal for sport or
demaonsiration flying.
Top-notch per-
formance every lime

Specifications
Length 9.1"
{23.1cm)
Body Dia, D.765"
19.4mm)
Weight 0.7 oz
(20 gr}

Shipping wL 5 oz.

Recommended
Engines
1/2AB-2 AS-4
AB-3 BE-4
CE-5

Use 1/2A6-2 for
first flights.

Cal. No, 651-K-2

o

Astron
SKY HOOK

An exciting but

easy-lo-build roc
Terrific performea
flight after flight.

Specifications
Length

(30.5
Body Dia. 0.;

(19.41
Weight 0.3

(2C

Shipping wt, £
Recommended
Engines
1/2A6-2  A5-¢
AB-3 B4-«
B6-6 CB-:
Use 1/2A6-2 for
first flights.

Cat. No, 651-K-8
$1.25



BEGINNING ROCKETEERS:

Degree of Challenge:

One

Single Stage

These Kkils are your next slep an the way to becoming a real expert. They are still easy to build
and fly, single-stage rockets but with some special purpose features. All kits come complate,
ready-to-build, with instructions, Engines not included

Astron

X-RAY

Features a large see-
through payload
section. Perfect for
research work |
of all kinds.

Parachute recovery

Specifications
Lenath 18.75"
(42.5cm)
Body Dia 0.736"
(18.7mm)
Payload
Sec. Dia 0.976"
(24.8mm)
Weight 0.7 oz,
(20 gr)

Shipping wt 50z

Recommended

Engines

1 /2AG-2 B14-5
AB-3

B6-4 C8-5

Use A8-3 for

firat flights,

Cat, No. 651-K-18
$1.75

Astron
STREAK

Lightweight (1/8 oz.
without engine) and
wind-cheating
design . . . terrific
for cantesis and
records. Feather-
weight recovery.

Specifications

Length 5.8"
{14.2em)

Body Dia. 0.720"
(18.3mm)

Weight 0.1 oz.
(3 gr)

Shipping wt 402

Recommended
Engines
1/4A3-2 AB-5
1/2A6-4 BE-6
AS5-4 CB-7
Use 1/4A3-2 for
first flights.

Cat. No. 701-K-4
.60

Astron
BIG BERTHA

|deal for demon-
stration flights. Slow
realistic 1ake-off
that fascinates

all spectatars.
Parachute recovery.

Specifications

Length 24"
{(61em)

Body Dia 1.637"
(41.6mm)

Waight 220z
(54 ar)

Shipping wt. 11 oz

Recommended
Engines

A5-2 AB-3
B4-2 BE-4
C8-5

Use B6-4 for

first flights.

Cat. No. 701-K-23
$2.75

Astron
SCOouUT

This kit feaches
balance principles.
A must for the
rocketeer learning
to design his own
models. Tumble
recovery.

Pat. No. 3,114 317

Specifications
Length i
(17.8em)
Body Dia 0.765"
(18.4mm)
Weight 0.3 oz.
(9 gr)
Shipping wt 2 oz,
Recommended
Engines
1/4A3-2 1/2A6-2
AS-4 AB-3
B6-4 C6-5
Use A3-2 for

first flights

Cat. No. 851-K-1
.75

Aslron
STREAK

Astron
BIG BERTHA




A¥ron

EONSTELLATION

Astron

DRIFTER 3

BEGINNING ROCKETEERS: Single Stage

Degree of Challenge: Three

These kits will round

beautiful lines . . . pe
for the Sprite). All kits ed
Astron Astron Astron

SPRITE DRIFTER

This unusual little rocket eight and larga chi

teaches imporlance

Specifications

Shipping wt.

Recommended Engines

Recommended Engine
1/4A3-2T A3-4AT F

1 /DAB-2 AR.3




BEGINNING ROCKETEERS: Two Stage

Degree of Challenge: Two (Avenger) — Three (Shrike)

Multi-staging represents the next level of rockeiry skills. Demonstrates how real space
ships operate. The first stage is always ignited elecirically. Second stage ignition occurs
automatically upon the burnout of the first stage. All kits come complete, ready-to-build

with instructions. Engines not included.

Astron AVENGER

Long slender lines glve this bird the
sounding rocket look. Large 18" chute brings
payload section back gently, booster
employs tumble recovery,

Pat. No, 3,292,302

Specifications

Lenglh 32" (81.3cm)
Body Dia. 1.325" (33.7mm)
Waight 270z (7T an)
Shipping wt. 16 0z.

Recommended Engines
UPPER STAGE

A5-4 BE-8
Ca-7

Use BE-6 for first flights.
BOOSTER

AB-0 B6-0
B14-0 C6-0

Use BE-0 for first flights.

Cal. No. 701-K-38
$3.25

Astron SHRIKE

New easy staging method . . . jusi insert
engines, plug the stages togeiher and
you're ready to go! Pre-cut fins. Transparent
payload section with foam end pads.

Specifications

Length 29.5" (74.9cm)
Body Dia. 0.976" (24.Brmm)
Weight 2.25 oz. (64 gr)
Shipping wi. 11 oz.

Recommended Engines
UPPER STAGE

1/2A6-4 AB-4
AB-5 BE-4
B&-6 B14-7
C&-T

Use B6-6 for first flights.
BOOSTER

AB-0 B&-0
B14-0 C6-0

Use BE-0 for first flights.

Cat. No. 701-K-48
0




BANDIT

Aslron
COBRA

Aslron

CHEROKEE-D I

A
|

P

ADVANCED ROCKETEERS:
Degree of Challenge:

The Demon, Bandit, Cherokee-D, and Cobra are ideal kiis to start with as you step up
to advanced rockelry science. They give you experience with large ist
All kits have parachuie recovery, All four kits come complete, ready-to

Engines not included

BANDIT

Features a new
Ejection Ducting
System so there's
no need for recovery
wadding. The Bandit
has military rocket
styling. The advanced
recovery system

will further your
knowiedge of model
rockelry technigues.

Specifications
Length 25.75"
(B5.4cm}
Body Dia. 1.325"
{33.6mm)
Weight 2.6 02
(37.9 gr)

Shipping wi. 12.5 oz,

Recommended
Engines

AB-3 BE-4
B4-4 B14-5
C&-5

Use BB-4 for

first flights

Cat. No. 712- K-48
$4.25

Two

Astron

COBRA

Ideal for your first
cluster rockel (the
use of more than
one engine). The
Cobra gives you lop
periormance with
medium size
payloads (up to 4
oz.) in a 1" diameter
capsule. Includes
Tech Report on

Clustaring
Specifications
Length 2p.25"
(56.5cm)
Body Dia 1.637"
(41.6Bmm)
Wealght 250z
(71 ar)

Shipping wt 11 oz.

Recommended
Engines

Requires 3 identical
engines at launch.
AB-3 B6-4
C&-5

Use B6-4 for

first flights

Cat. No, 701-K-10
$3.00

Single Stage

Astron
CHEROKEE-D

Big strong "'D"
engine rocket that
will
aul of sight, 18
brings it down s
ar |

nge engine
mount, decal sheets
Beautiful kit

Specifications
Length 21.6"
{54.9cm)
Body Dia 1.325"
(33.7mm)
Welght 75 oz
{78 gr)
Shipping wt 11 6z
Recommended
Engines
D12-5 D12-7
Use D12-T for

first flights

Cat. No. 694-K-47
$3.00

DEMON
NASA research

vehicle. Comes w
easy-ta-see brigh
silver press-on fo
trim, Wi
to the p
seclion, the frim
actually acis 1
flashing L 0Nt
help you with

in-flight -tracking
and recavery

Specifications
Length 2

Bedy Dia

Weight

Shipping wit

Recommended
Engines

D12-7

Also

BG-4 B14-5
{Using EM-2050
Adapter)

CaliNg, 712- K-E

$3.95



ADVANCED ROCKETEERS: Single Stage

Degree of Challenge:

These rockets offer the advanced rocketeer more challenge and satisfaction in building and
flying. Parachute recovery, All kits come complete, ready-to-bulld, with instructions,

Engines not included.

Astron
SCRAMBLER

Huge see-through
payload section [
holds an egg or any
other large payload
. .. engine clusler
design gives the
power to boost it.
Can carry an egg
10 over 1000 feet
and genlly set it
down: Two chutes:
Decals. Includes |
Tech Report |
on clustering.

Specifications

Length 235"
tﬁal?cmjl
Body Dia. 1.637"
(41.6mm)
Payload Dia.  1.796"
45.6mm)
Weight 2.8 oz.
(78 ar)
Shippingwt. 13 02z.
Recommended
Engines

Requires 3 |dentical |
engines al launch. |
A8-3 Be-4

Ce-5 B14-5

Use B&-4 for

first flights.

Cat. No. 701-K-37

Three

Astron
STARLIGHT

An easy-to-build

but advanced design
with large fin area
for exceptional
stability. Launches
siraight up to
extreme altitudes.
Great for sport, or
demanstrationflying.
You'll be proud

to display this
unusual bird.

Specifications
Length e i

{
Body Dia. ¥ 0.976"
Weight 2 0z,
Shipping wt. 9 oz.

Recommended
Engines [
1/2A86-2 AB-3 |
B6-4 C8-5 ,
Use AB-3 for

first flights.

Cat. No. 681-K-32

Astron
SPRINT

Highest performance
in s class. .. up to
1800 ft. with C6-7
engine. Pre-cut fins,
and tail cone.
Decals included.
Streamer recovery.

Specifications
Length 13.8"
’ (35cm)
Body Dia. 0.976
{24,.8mm)
Weight 1.0 oz,
(28 gr)

Shipping wi. Toz. |

Recommended
Engines
1/2A8-2 AB-3
A5-2 B4-6
B6-6 Ce-7
B14-5

Use AB-3 for

first flights.

Cat. go. T701-K-49

ASTRON .
GOBLIN

Powerful. Fast. This
spooky kit.gels up
and moves. It's the
rocket you'll need
a'good recovery
team for. Adapters
permitawide range of
engine possibilities.

Astron
«SCRAMBLER

Speclllcations
Lengih 14,327
[36.3cm)
Body Dia. 1,225"
(33.6mm)
Waeight 2.0 oz.
(56.6 gr)

Shipping wit. Toz.

Recommended
Engines

D-12-7 (Or others,
like CB-5, B6-4 and
AB-3, with adapter
EM-2050),

QOrder T02-K-55
$2.50

Astron
SPRINT

ASTRON
GOBLIN




Astror
APOGEE 1l

ADVANCED ROCKETEERS: Multi-Stage

Degree of Challenge: Three

Estes' sophisticated two and three-stage rockets for experimental work and
fun flying for the expert. They represent the finest in model rockelry er

challenging
iginearing

and design. Parachute recovery. All kits come complete, ready-ta-build, with instructions

Engines not included

Astron
FARSIDE

Scphisticated 3-stage ullra-high allitude
probe. Top stage flies to well over 2500
feet. Includes Tech Report on staging
Pat. No. 3,292,302.

Specifications

STANDARD MODEL (Farside)

Length 21.5" (54.6cm)
Body Dia 0.976” {24.8mm)
Weight 2.0 02, (57 ar)
Shipping wt 6oz

Recommended Engines

FIRST STAGE

1/2A6-0 B14-0 AB-0
Use B14-0 lor first flights

SECOND STAGE

1 /2A6-0 AB-0 B&-0
B14-0 C&-0

Use 1/2A6-0 for first flights.

TOP STAGE

1/2A6-4 AB-5 B4-6
B6-6 Bi4-6 CG-7

Use 1/2A86-4 for first flights,

Cat. No. 651-K-12 $2.75

Astron

APOGEE Il

Uitimale in 2-stage performance and
reliability. See-through payload seclian
lets you observe specimens witheul
removing them from lhe rockel, lncludes
Tech Report on Multi-Staging

Pat. Mo. 3,292,302

Specifications

Length 14.77 (37.5em
Body Dia 0.736" (1B.7Tmm
Weight D6 oz (17 gr
Shipping wi 6 o2

Recommended Engines
UFPER STAGE

1 /4A3-4 1/2A6-4
AS-4 AB-5
B4-6 B6-6
B14-7 C&-7
Use 1/2A6-4 for lirst flights
BOOSTER

1/2A6-0 AB-0
B6-0 B14-0
C&-0

Use 1/2A6-0 for first hghts

Cai. No, 851-K-5 $1.81



ADVANCED ROCKETEERS: Boost Gliders

Degree of Challenge: Four

Glide recovery vehicles can be spectacular fun. The model launches siraight up like a
conventianal rockel. At ejection either the balance of the model or the position of ils
aerodynamic surface is changed. The wings generate lift, pulling the nose up and the model
goes inlo a glide instead of streamlining straight down. The Gyroc has an unusual 'hellcopter”
recovery. All kils come complete, ready-to-build, with instructions. Engines not included

Astron
NIGHTHAWK

Revelutionary pop-
pod system, Swish!
Straight up for
hundreds of feet , . .
then pop! The power
pod separates and
drifts down by
parachute . ., as the
glide vehicle circles
lazily against the sky.
Pat. No, 3,452 471

Astron
SKYDART

This lotally new
rockel-boosled glider
design features an
internal rear ejection
power pod. Stream-
lined ''Busingss
SST" body styling
results in a high
performance glide
along with good
rellability. Parachute

Astron
FALCON

A fantastic glide
recovery vehicle
for experienced
rocketeers. Froni
angine lype.

... boost glide
times o over 1%
minutes. Tech
Repart on Boost
Gliders included.
Pat. No. 3,114,317

Astron
GYROC

An amazing and
unique "'helicopter”
recovery systam
makes the Gyroc
a must for your fleet,
Unusual appearance,

NIGHTHAWK
. ¥ P

. sngvm.m"

recovery brings |
power pod back saiely. | |
Pat. No. 3,157,960 i

Specifications Specifications Specifications Specifications
Lenath 19,797 Wing Span 126" Length 12" Length 9.8"
(50.2cm) (31.8cm) | {30.5¢cm) (24.8cm)
Body Dia. 0.736" Length 15.8" Body Dia. 0.736" Body Dia. 0.736"
[18.7mm) (40cm) | (18.7mm) (18.7mm)
Wing Span 16.25" Body Dia. ars" Wing Span 107 Weight 0.6 oz
(41,3cm) (24.Bmm) (25.4cm) (17 gr)
Weight Weight 125 0z, Weight 0.4 oz, Shipping wi 502
(Complete) 1.4 02, (35.4 gr) (11 gr)
(40gr) | Weight of Glider Shipping wi 5 pz
Weight with Pod 2.502.
(Glider only) 0.7 oz. | (70.8gr)
(20:gr) Shippingwt. 120z
Shipping wt 9pz. |
Recommended Recommended Recommended Recommended
Engines Engines Engines Engines
1/2A6-2  A5-2 ‘ A5-2, B4-2, C6-3 A5-2 B4-2 1/2A6-2  A8-3
B4-2 1/2A6-2 BE-4 C6-5
Use A5-2 for ‘ Use 1/2A8-2 for Use 1/2A6-2 for
first flights, first flights. first fhights.

Cat. No. 701-K-34
$2.00

Cat, No, 712-K-57

Cat, No. 651-K-13

Cat. No. 671-K-24




AEROBEE
300

ADVANCED ROCKETEERS:
Degree of Challenge:

These scale models are easy enough for the average roc
enough for the most experienced. Parachule recovery g
All kits come ready to assemble with instr

AEROBEE
300

Here is a repro-
duction of the
Aerobee 300, a
famous saunding
rocket. It was used
in a great many
space experiments
during the 1850's
and 1960's

Specifications
Length 20"
(50.8em)
Body Dia 0.878"
{24.8mm)
Weight 0.9 0z.
(26 gr)
Shipping wt 14 oz.
Recommended
Engines
1/2A6-2 B6-4
AB-3 C&-5
Use AB-3 for
first flights

Cal. No. B51-K-17
$2.00

Scale Models

Two (WAC Corporal and Sandhawk)
Three (V-2 and Aerobee 300)

SANDHAWK

An ultra detailed
2V ' tall scale mode!
|—[" tures all plastic
fins, tall assembly,

a section
Recovery is dual
parachute type

Replacement Plastic Parts Kit:

{SANDHAWRK ONLY)
Includes tail section, fins, payload sec

Cat, No. 711-PRP-51

Specifications Specnhcahons
Length 301" Length

(76.5cm)
Body Dia 1.325" Body Dia

133.7mm)
Weight 50z Weight

(14.2 gr) ) €
Shipping wt. 11 oz, Shipping wt 1oz
Recommended Recommended
Engines Engines
B4-2 D12-5 '.’J."\) 2 AB-3
Usea D for firs : B14-5
fiights, Use EM2050
adapter han far
"D’ engines (adapter
notincluded)
Cat. No. 711-K-51 Cat. No. 701-K-22
$3.00 $2.75

on, nose cone and antennae
$1.35

res gantl

V-2

of the rocket th
the door

interes

flight after ilight

keteer to build, ye
landings
uctions. Engines not included

WAC
CORPORAL

A high

mode|

Specifications
Length |

Body Dia

Weigh

hipping wi

Recommended
Engines
[2A6-2




ADVANCED ROCKETEERS: Scale Models
Degree of Challenge: Four

These detailed scale models of famous actual rockets offer mare challenge In building and
flying, Handsome models you'll be proud of ... to fly or display. Parachute recovery.
All kits come complete, ready-to-build, with instructions. Engines not included.

SATURN V
(Semi-Scale)
Though net fully
detailed this model
of the Saturn V' is
a&n amazingly good

ARCAS®

A precise reproduc-
tion of the famous

ARCAS® sounding
and meteorological

GEMINI-TITAN

This is a sem|-scala
madel of the rocket
that took America's
first two-man

HONEST

JOHN

A beautiful scale
maodel of the U.S,
Army's surface-to-
surface ballistic

GEMINI-TITAN

ARCASF

SATURN V

g ot X
representation of our | rocket. team into orbit. This missile. Anihistaric (Semi-Scale)
nation's largest Kit fealures rocket for your
launch vehicle that clear plastic fins for display shalf. !
putthefirstmanon | stability. Use 12y
the moon. Scaled 1 to car battery and
242 [tis a practical Estes FS-5 Launch HONEST
size to build. Caontrol System for JOHN
dependable ignition.
Includes Tech Report |
on engine cluslering. |
Specitications | Specifications Specifications Specifications
Length 181" | Length 228" | Length 24.4" | Length 13.75"
(46em) (58cm) (EE:m} (35¢m)
Body Dia. 1.637" Body Dia. 153257 Hody Dia 22T Body Dia. 0.978"
{41.6mm) (33.7Tmm) (56:3mm) (24.8mm)
Weight 1.8 0z. Weight 14 oz. Weight 3.8 0z Weight 1.2 0z,
i s {24 gr} | (40 gr) (108 gr) | (34 ar)
Shipping wt. 120z Shipping wt. 11 oz Ship.wl. 11b.,3 oz Shipping wt. T oz.
Recommended Recommended Recommended Recommended
Engines Engines Engines Engines
AB-3 BB-4 A5-2 AB-3 AB-3 B6-4 1/2A6-2 A3
CH-5 B6-4 Ce-5 CB-5 AS-4 B6-4
Use A8-3 for Use AB-3 for Use BE-4 for Cg-5
first flights. first flights. first flights, Jse AB-3 for
| first flights.
ggLa:O. 701-K-39 Caf. No. 701-K-28 Cat. No. 701-K-21 Cat. Mo. 671-K-27

W Pugistercd Trademark ol Thi Aliarlc Resadnch Enrporation. Aleandsa, Yigmia
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ADVANCED ROCKETEERS:
Degree of Challenge: Five

Here are three thrilling scale models that give real cha
d rocketear. Satu
ine. Recovery with mu ||r-l

the mosl expenenc
a single "D powe

Scale Models

bullding :1.1d flying instructions, Engines not inc luded

SATURN 1B
This is a completely detailed
model of the rocket that first
lofted the |unar module
its first flights in earth arbit.
Great tJﬂrTnl'n.i nce from I'10
clu
real I,,aul.‘,' bot

on the ground. Inclu

Repori an engine r.I_s.u in g
Specifications
Length 37" (94cm])

3.838" (100mm)
9.8 oz (280 gr)
D0z

Ship |“'nu wi

Recommended Engines
Be-4

\4 1nqw'es required
All must be the same.)

Cat. No. 701-K-29
$10.95

MERCURY REDSTONE

The Mercury Redstong I8
the vehicle that booster
Commander Alan She
on America's first ma
space flight, Beautiful kit
scaled 1 to 42

Specifications
Length
Body Dia
Weight

Shipping wt 12 oz

Recommended Engines
AB-3 C6-5

B6-4

Use BB&-4 for first flights

Cat. No. 7T01-K-41
$3.95

llenge to the building and flying skills of evt
rm 1B lifts off under cluster power
sarachutes. Authentic |

datalle

nificent scale
1 of our most

i the migh
1/100th £

Specifications
Length

Recommended Engine!
May be flown as 3 engine
cluster or single stage
Cluster Power

3 required)
FI Power: D12-3
| required)

(

Cat. No. T01-K-38
$16.95



ADVANCED ROCKETEERS: Exolic Designs of the Future

Degree of Challenge: Two (Saros)

Three {Interceptor)

These brand new kits are long, sleek and futuristic. Spectacular in the air, beautiful on the
ground. Highly detailed plastic parts virtually eliminate the need for sanding and filling.
Colorful decal sheets with the Interceptor give you beautiful delailing. Parachute recovery.
Both kits come complete, ready-to-build with instructions. Engines not included.

SAROS

An excellent scale-like model for any
rocketeer. A new feature is the integral fin
unit-engine mount providing immediate
and positive location of the thrust rings.
The embossed metallic press-on malerial
and decal arrangement add the final
professional fouch af realism not found

in other models in its class.

Specifications

Length 22.5" (57.2cm)
Body Dia 0.976" (24.Bmm)
Weight 1.5 0z. (43 gr)
Shipping wt B oz

Recommended Engines

AB-3 B6-4
AB-5 C6-5
B4-4

Use AB-3 for first flights.

Cal. Mo. 711-K-54 $3.25

Replacement Plastic Parts Kit
Includes nose cone, adapter and fin unit,

Cat. No. 7T11-PRP-54 $1.50

INTERCEPTOR

This is the spectacular model featured on
page four. The mast colarful and

exciting Estes Rocket ever! Carafully
detailed plastic wing pods, nose cane,
and tail cone, Two huge decal sheets

Specifications

Length 26" (66cm)
Wing Span 7.4" (18.8cm)
Body Dia. 1.325" (33.6mm)
Weight 3.85 0z. (105 gr)
Shipping wt 120z
Recommended Engines

B4-2 C6-5

BE-4

Use B&-4 for first flights

Cat. No. 711-K-50 §5.25

Replacement Plastic Parts Kit

Includes nose cone, 2 wing pods and
tail cone

Cat Mo, 711-PRP-50 $1.35

-

i

— ' 3
_." o
-

‘.k. INTERCEPTOR




ADVANCED ROCKETEERS: Exofic Designs
Degree of Challenge: Fou

ORBITAL

Here are the models

Farachute recovery

ORBITAL TRANSPORT Astron TRIDENT
Speclacular | 5 !
ground, Trar

Qaes

ar, At e =1
separates e
See page 5
Specifications Specifications
BOOSTER Length

Asfron TRIDENT

Recommended Engines Recommended Engines
BE-4 Ch-

Use B6-4 for first flights

A f T

e

Cal. No, T01-K-42




MARS LANDER

MARS SNOOPER

ADVANCED ROCKETEERS: Exotic Designs

Degree of Challenge: Four

More exotic designs . . . spaca vehicles of the future

MARS LANDER

Authentic, futuristic concept in a planetary
exploration vehicle. Lands upright on
spring-loaded gear after parachute recovery
Highly detailed body panels with colorful
decal sheets.

Specifications
Height

Body Dia

Landing Gear Span
Weight

Shipping wt

Recommended Engines
B4-2 CB-3
Use B4-2 for first flights

Cat. No. 701-K-43
$7.75

MARS SNOOPER
A truly different model combines unique
ape with reliable o
Great ow ar demo
Payload section, 18" chute and pre

Specifications
Length

Body Dia
Welaght
Shipping wt

Recommended Engines
AB-3 B6-4
C6-5

Use B6-4 for first flights

Cal. No. 701-K-20
$2.75
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ESTES COLD PROPELLANT ROCKETS

Here they are — Estes’ new line of sensational
rockets and rocket planes — flying models with
quality you'll appreciate — and performance
you'll rave about!

What's more...no permit or license is required

for their non-flammable cold propellant!

Al last — you can enjoy the full potential of fun
and exciternent in model rocketry with Estes’
unique line of liquid propellant rockets!

Every model is powered by RP-100 — the
non-flammable aerosol propellant, Easy to
build and fun to fly, both rockets and rocket

EASY TO BUILD FASCINATING

All parts inciuded TO TEST

Build in less than Only rockets mads

a day! Rockat body that allow pre-launch

made of durable checkout! Test

aluminum. parachute release,
timar, separafor,
thrust indoors
or out!

planes fealure a special timer system for
release of a parachute at the top of the
flight — the entire rocket then floats to earth.

Rocket plane kits include a separate plane
which is carried piggyback hundreds of feet
up by the rocket. [t catapults free into aerobat
flight — while the rocket parachutes to earth!

Most kits are complete with everything you'll
need to launch the rocket, including launcher
and propellant, Complete kits retail for as
low as $10.95.

So don't miss the fun of the future —
Estes rocketls are here :Dday!

FUN TO FUEL
When all systems ﬂs -
GO, fuel rocket on

launeh stand, then EXCITING
;'entulfex:oss TO LAUNCH

uel Jjust lika | ;
real thing! Unigue, fﬂﬁgﬁ",‘w E'E?dtgh

non-tlammable

| Pt
dold- fhel of exhaust! Powerad

flight, burn-out.
separation, parachute
pops, floats ronkat
back to earth, Launch
again and again!



GRIPPING
| FORCE

SEPARATOR

Pressure fram propeilant in
lpaded engine causes sep-
arator ta grip inside of
adapter tube, hold it in
place during upward flight

GRIPPING
SPRING

| PRESSURE |,

LOADING VALVE

Valve allows propaliant to
flow from can to engine
when hose is withdrawn

PRESSURE

PROPELLANT '_-—-____*‘
CAVITY Mon-flammable aerosol lig-

uid under vapor pressure
{about 70 pounds) vapor-
izes almost instantly while

flowing from nozzle,

1 pro-
vides thrust.

FIN

Fins provide straight, stable
light when rocket is mov-
ing fast through air.

FILL VALVE
Self-sealing rubber. valve
accepts fueling hose while
loading engine, seals when
hose is withdrawn.

SAFETY PIN
Pin holds nozzie plug in
place when engine is
lpaded. Withdraw pin to
launch rocket manually.

+NDBE COME
Pre-formed styrofoam cone
adds sleek appearance,
safely to rocket

PARACHUTE TUBE

Replaceable fiber tube con-
tains parachute during
flight.

TAPE
Tape connects adapter to
parachute tubse.

PARACHUTE
Ulra-light mylar canopy
packs small, opens easily
Shroud lines, tape discs
for attaghment are |ncluded

PAPER TIMER DISCS

Two or thres discs delay
ascape of pressure from
separator, permit rocket to
reach top of flight before
sgparator releases para-
chuta tube.

SAFETY VENT VALVE
Spring—loaded valve per-
mits escape of excessive
pressura, may be manually
opened with pin to vent air
fram angine during leading

ADAPTER LAUNCHER (Not shown)
Aluminum adapter tubae per- Vertical 36" long rod guides
mils proper grip and re- rocket untll it is moving
lease of parachute tube by fast enough for fins to pro-
separalor vide straight, stable flight
Launch fram the middie of
& large, clear field

SNAP SWIVEL
Snap provides easy con-
nection of parachute and
nose cone to main rocket REMOTE ELECTRIC
uody. FIRING UNIT
When instalied, a short
piece of igniter wire halds
Elastic cord absarbs shock the nozzle plug in place
of sudden deceleration when Battery voltage applied o
parachute opens. '”‘R! ;a:&ie‘hmeltls the ut\;i-re
allowin fo blow
EOUPLJHG i g e plug
Threaded collar connects
separalor to engine. Timer
dises fit inside

SHOCK CORD

ENGINE

Engine |8 loaded with lig-
uid fuel under pressure,
which exhausts from nozzle
providing thrust to sccel-
arate rocket

LAUNCH GUIDE

Plastic: tube is borded to
rocket, siides on %" dia-
meter, launch rod to guide
rocket during initial  por-

tion of flight FIRING ASSEMBLY
Plug seals nozzle while
FIN RAIL engine is loaded, and is

Plastic slol is bonded to
| engine. Fins slide into slot
in rall, may be removed pr
replaced.

allowad to blow oul when
rocket is launched, Tether
wire prevents loss. Op-
fional remote unit is inter-
changeable.




Shrike seT pLANE

=stes Jet Planes are exciting and fun to flyl Fuel with
Estes unique cold propellant (RP-100), then launch it
'rom your hand in a powerful thrust of white exhaust
fram its polished aluminum J-33 Jet Engine. Walch il
slimb, loop, roll, dive and glide hundreds of faet.

M The Shrike is constructed of the finest quality styrofoam
for light weight and durability, molded with
sxtraordinary precision to produce perfect aerodynamic
palance. The wing and tail surfaces are shaped

within thousands of an inch — all to give you the best in
il et Plane fun. You'll be astonished how well the
#shrike flies!

Shipping weight 32 oz,

Catalog-NO: T21=-58080, . - c.crrmnn mevi s el 4

!B

XK S=| SPACE SHUTTLE

Rocket Powered Space Shuttle! Powered by a
miniature rocket engine, the X5-1 soars through the air
on a realistic jet trail, then glides hundreds of feel

READY TO FLY — Just fill engine with propellant,
Throw Straight — the Shuttle makes a loop. Throw at an
angle — she'll climb in a steep spiral. Loops, dives,
and ¢limbs are all possible with practice,

The Space Shuttle plane is accurately molded of
foamed styrene. The engine is sturdy aluminum, slips
intc plane for powered flights. Comes complete with
decals, fueling hose and valve, and safe, clean, asrosal
fuel far 10 flights.

Everything is there for fun with the X5-1.

Shipping weight: 32 oz.

Calalog No: 7215301, . oo ats sir sni s smnan

E 1 STARTER OUTFIT

Everything you'll need for your first cold propellant

itt off
KIT INCLUDES

Complete Valkyrie-1 rocket
Manual firing system

Cold propellant for 3 launches

L]
* Launcher
.

Combined with another Valkyrie to form a two-stage
rocket, with the Multistage Adapter Kit, Cat. No 5(

SPECIFICATIONS

Length 14"
Body diameter 1"
Shipping weight 36 oz.

Catalog No, 721-5081..

.. 510



Sandpiper

You're right on target with this flying semi-scale mode|
of the missile being developed for the Alr Force.

The actual Sandpiper Is 15 feet long, and attains a
speed of Mach 4 on |ts hybrid (liguid and solid) rocket
engine. It will be used as a practice target for other
missiles. This model can fiy to 500 feet with only

2% ounces of propeliant.

KIT INCLUDES

* Manual Firing System

« All Parts and Accessories
* Parachute Systam

* Propellant for 3 flights

* Launcher

SPECIFICATIONS

Length 13.5"
Shipping weight 38 oz.

Catalog Mo T21-5185. s av e nnnennnorenis ....511.50

SERGEANT

The Sargeant is a U.S. Army battlefisld support
missile that is reliable, moblle, and simple to operate.
It is inertially guided by means of dragbrakes to
control range and fin flaps fo control altitude and
direction. The actual missile is 35 feet long and weighs
10,000 pounds.

KIT INCLUDES

* Decals * Manual firing system

* Pre-formed nose cone * Launcher :
* Parachute system » Cold Propeliant for 3 flights

The Sergeant uses 2%: ounces of AP-100 per launch,

SPECIFICATIONS

Length 15.5"
Altitude 500/
Shipping welght 38 oz.

Catalog Mo, 7T21-5124......00 00000

S 811,50

VALKYRIE 2

Altitudes to 1000 feet.

Apply battery voltage to the electrical firing unit, and a
cloud of exhaust indicates lift-off. Slawly at first,

then faster and faster the Valkyrie climbs, traveling
nearly 300 feet per second at "burn-gut’'| Then a iong
coast to apogee, and suddenly the parachute pops open
for a safe recovery. Everything is here . . . all the best
equipment for the most spectacular flights . . . in this
completa Valkyrie-2 Rocket System,

KIT INCLUDES

* Tripod launcher

« RP-100 Cold Propellant
* Electrical Firing
SPECIFICATIONS
Length 18"

Body diameter 1.0
Shipping weight 40 oz,

ROCKET

Catalog: Ne: Ta3-8082. v i as v daalitain $15.9¢

VALKYRIE 2




Astro-Bnal rocker pLaNE

with Booster Rocket

The high tlying Astro-Gnat leaps off the pad and

zooms {0 a spectacular altitude on a cloud of rocket
exhaust . . . then plane and rocket split and one

glides while the other parachutes ., . from hundreds of
feet up! Our highest flying plane, the Astro-Gnat,
combines rockeiry with model glider flying . . . and what
better place to launch a glider than from a rocket
hundreds of fest above the ground?

Complete Astro-Gnat Rocket Plane Kit Booster
rocket, plane, launcher and propellant

SPECIFICATIONS

Length 18"

Wing span 10"

Body diemeter 17
Shipping weight 39 oz.

Catalog NO. T21B123, 1 v v e wvovs s s s ovsie s 91 1909

ve Baron rocker pLANE
with Booster Rocket
The Baron catapults hundreds of feet Into the sky,

glides longer, farther than any other cold propaliant
rocket plane. All parts are in the kit!

X125
with Booster Rocket

This sleek delta wing design makes the X-13 Rocket
Plane one of our highest flying cold propelled rocket
planes. Everything s included in this high flying
rocket plane kit,

SPECIFICATIONS

Length 18"

Wing span 7.5"

Body diameter 17
Shipping welght 38 oz.

Baron Plane and Complete Booster Hocket. Launcher
gnd propellant included.

SPECIFICATIONS
Length 22,5

Wing span 12"

Body diamefer 1"
Shipping weight 40 oz,

g Catalog No FOLB102 =i D et L 2 DS Catalog Mo T2 =B1226 01 i v im il asia s sl $1°



REMOTE ELECTRICAL FIRING UNIT

Remote control system adds realism and excltement
to your launches. This unit can be used with any
cold propellant rocket or rocket plane. See page 27
for more details,

Remote Unit plus 6 inches of ignitor wire. (Battery
not included)

No. 5118 —S8hip. Wt. T ozisvvvviviiniin. $1.88

Exira Igniter Wire (6 inch pieca)

No. 5057 —Ship. Wt. 30z......c0vvvinn.. § .25

e ——— e ———

ROCKET ENGINES

These replacement engines are identical to the
engines included in each kit. For strap-on applica-
tions, a separator and a firing unit are regquired for
use. Engines are high quality polished aluminum
construction with built-in fueling port, safety vent and
100% tested.

No. 5001 — V-2 Engine (For Valkyrie-2}
8% inch body, 4 oz. propellant capacity, with nozzle
extansion, 2

Shipping weight 8 oz

No. 5075 — V-1 Engine (For Valkyrie-1)

4V2 inch body, 2 oz, propellant capacity, with nozzle
extansion.

Shipping welght 7 0Z....vcvvrervrrrorenns $3.85

FUELING VALVE and HOSE

For fueling rockets or jet planes. Valve fits either
size can of RP-100 Propellant.
A oe— N |

No. 5027 — Ship. Wt. 3 oz

RP — 100 PROPELLANT

Unigue non-flammable fuel, yet real performance!
15 oz, can provides 3-10 flights for all Estes cold
propellant rockets and jet planes.

No. 5039 — ship. Wt. 160z................ $1.85

PARACHUTE MATERIAL

*MYLAR — Fantastically light, strong film. Mon-
slicky, free-opening without talcum. The ultimate
parachute materlal, one-fourth the thickness of
standard chutes,

No. 43001 — Shiny, metallized film, 12x 12,
Shipping weight2 0z, , .

*DuPont Trademark
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MODEL ROCKET MOVIE CAMERA

| important model rockel dewvi lopment CAMERA SPECIFICATIONS
ihe Esles CINEROC enables the m focal length Enal /11—
o rackeleer 1o make moving pholo

NEROC woighs only 3 gt
he Lales DY engines fits BT- H'W Body Tube
| - enogineenno
ol 10mm acryhc lens
age wilth the greates) COMBINATION OFFER
the lunch lugs and i b %
loarly ag he for the C
Lhion cllec! 1s Omega, 8 " gl
xpOSLre rale designed to loft the
tudying (See uale f.:r nforma
talulity, and
1 el
e ¥ s the
hee CINERG( | ' it Mo, 701-RG-8

irndge. No threading . jus

o intormahon and

e T oo itk AP UNUSUAL ROCKETRY MOVIES
L'l\ERU\.

The pholo: the 1ol were laken rom CINEROC Estes

tilims and show the clarily and detail possible
{ou see everylhimg fram lil-oll 1o deploymen!

yer Bmm
of the recover

. No. 711-MF-18
Complelely assembiled wilh Flight Pak loaded

with calor lilin (3111 el TEY parachule

Shipping wenght 1.5




A SUBSOIARY OF DAMON

IVIODEL ROCKETRY
TECHNICAL MANUAL

by William Simon,
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INTRODUCTION

Welcome 1o the exciting world of mode! rocketry!
This brief technical manual lor mode| rocketeers was
written to provide both an easy-to-follow guide for
the beginner and & handy reference volume for the
experienced rocketear, In the next few pages you'll
find the answers to the gqueslions most commonly
asked by model rocketeers. More complete technical
Information on all the subjects covered can be found
In the many publications listed in the current Estes
catalog. We hope this booklet will help make model
rocketry as exciting and enjoyable for you as it is
for us.

WHY MODEL ROCKETRY ?

Few model rocketeers realize that the hobby they
enjoy was started simply to provide a safe substitute
for a dangerous activity, Yet, at the dawn of the space
age, rocketry was one ol the mosl dangerous sporis
possible for non-professionals., Experts estimated
that a person had a one-in-seven chance o! being in-
jured or killed for each year he experimented with
rockets. Newspapers tald of fingers and eyes Iiost
—and all too frequently of lives lost.

The rockets that killed were entirely homemade.
The experimenter would obtain @ meta| container and
fill it with a chemical mixture intended to serve as
fuel. A Texas sclence teacher who tried this injured
seven of his students and killed himsell. A California
boy made his rocket from a pipe filled with match
heads; it exploded during loading, killing him instantly
and maiming his Iriend for life.

Four factors were responsible for the dangers of
non-professional rocketry. Many young people had a
very strong desire to build and faunch their own rock-
ets. Dangerous materials for building rockets (pipes,
fertilizer, matches, etc.) were readily available at
low cost. Little information on the dangers involved
ever reached the potential rocketeer, Safe materials
for rocketry were not available.

A SAFE PROGRAM

Model rocketry was developed to provide a safe
alternative for the young person wanting to build a
rocket. The first step was to make available a safe,
low cost rocket engine, fully assambled, to eliminate
the hazards of making one's own engine,

The second step was fo initiate an educational
program designed to make ewvery potential rockel
builder aware of the disastrous results of ‘'basement
bomber* type activities; telling him of the dangers
ol home-compounded fuels and metal rockels. The
third step was to develop a line of rocket designs,
launch equipment, payload instruments and technical
information to challenge the imaginative rocketeer
and guide him safely through his ‘“‘rockel carser'’

The success of this approach is shown by the
fact that there are more active rocketeers today than
ever before, yet the number of accidents per year is
a very tiny fraction of those occuring 15 years ago.
Model rocketeers now enjoy a sport that is safer than
baseball, basketball, or swimming. That's been our
goal here at Estes: to make model rocketry the safe
and exciting sport it is today.
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MANUAL

YOUR FIRST

MODEL ROCKET

The Astron Alpha is shown here to illustrate the
parts of a typical model rocket to the beginning
rocketeer.

For your first model rocket we recommend the
Astron Alpha (Kit K-25) or other Estes model rockets
rated one in degree of challenge [see page 5 of your
cataleg for degree of challenge table).

The construction lechniques used in this and other
model rockets are explained in greater detail in this

CONSTRUCTION

TECHNIQUES

In the construction of your Estes model rocket
you will need the following tools and supplies:

Modeling knife Pg. 54
Astro seal, white glue  Pg. 55
Extra fine sandpaper Pg. 55
Spray paint or dope Pg. 55

‘1 ENGINE MOUNTING METHODS
ENGINE BLOCK INSTALLATION |

Some models use an engine block to keep the

manual. engine from traveling too far forward In the rocke
Shock Cord —— body both when it is installed and when the rockel
EIEHE HOLDER ASSEMBLY Shock Cord Maunt Is launched.

Body Tube /_/_'L y
Luanching Lug \.."\
/Y,

Engina Huidar ~1

When bullding a model, use an engine casing 1§
press the engine block into position. After applying
glue to the inside of the tube, place the engine bloch
just inside the rear of the body. Push the block for
ward into position with the engine casing in ong
smooth motion so the glue will not freeze the block
in the wrong place.

When the mark on the engine casing is even witl
the rear ol the body tube the block will then be in the
correct position. Remove the engine casing [m:
mediately.

DEPTH MARK

4
“’é\l ENGINE BLOCK
ENGINE

CASING

FIN PART NAMES

Roal adge

Trailing sdge —\I
BODY TUBE

@I : = Jr
_;j_ ~ MASKING TAPE
When mounting the engine in a model with an en
gine biock, wrap the engine with masking tape untl
it will make a tight friction fit in the tube. That
Tig (™ slide the engine into place
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ENGINE HOLDERS

In many models an engine holder is the best de-
vice to use for mounting an engine. The drawings
show how engine holders are mounmted for different
sizes of rockets.

BT-20 MOUNT

GAUZE
JT-60

RA-2060
BT-50 MOUNT RING

BT-60 MOUNT
AR-2050 RINGS

To mount an engine in @ model with an engine
holder, spring the end of the holder up and siide 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

Attach the shock cord securely, Both methods
shown give good results. The *'Slit-n-Glue’’ method
is quicker; the “'anchor'' is neater, bul is difficult 10
use on small tubes.

SPREAD GLUE

FE;QFEE

CUT 2 SLITS 1/2'" LONG

1/4"" APART
APPLY FILM — -~
OF GLUE SPREAD
| GLUE
z; %FULD
THREAD IN -
1% 4

= 5 o )._

3 SECURING A SCREW EYE

To avoid losing your nose cone, make sure the
screw eye |s securely attached. Make a hole by in-
serting and removing the eye. Squirt glue into the
hole and replace the eye.

4 MARK THE BODY

This Fin Spacing Guide will space equally three
or four fins on all popular body tubes sold by Estes
Industries. To space the lins, center the end of the
tube in the circles, then mark at the (4) lines for four
fins or on the (3} lines lor three fins. Draw lines from
these marks as shown in the drawings at right.

Mark the body tube for fin alignment using the *'v*'
notch of a drawer sill or door frame. Match the edge
of the notch with a spacing mark; run a pencil along
the edge to draw your guide line. When all three or
four lines are drawn, glue the fins to the body on the
lines and they will be straight.

5 INSTALL THE ENGINE MOUNT

Draw the fin alignment lines on the body before
installing the engine mount. Position the mount so
the engine holder is midway between two fin lines
for easier operation. First make sure the mount slides
easily in the body tube. Il it's tight, sand it until it
slides easily. Smear a liberal amount of glue around
the insida of the body over the area where the mount's
ring or coupler will fit. Insert the mouni into position
in one smooth motion. DON'T pause, or the glue will
"'grab™ with it in the wrong place. Support the tube
“*nose-up'’ while the glue dries.

CENTER ENGINE HOLDER

BETWEEN FINS d_ﬂ___ﬁ_f-—"
AN —

6 MAKE THE FINS
MARKING

Model rocket fins are almost always made from
thin sheets of balsa wood. When making fins, always
be sure the grain of the wood is parallel to the leading
edge of the fin.
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CUTTING

Draw a full-size fin pattern on stiff paper or card-
board. Cut out the pattern, position it on the fin stock,
and trace around it with a pencil or ball point pen to
mark the balsa for each fin.

Use a metal straightedge whenever possibla. Hold
knife or saw blade at 90" angle to surface being cut,
and handle at about 45 for clean cul. If blade is dull
or held too high balsa tends 1o tear.

SHAPING
For general purposes, sand all edges round except
the root edge (the edge that glues to the body). Make
the root edges straight and sguare., The sides of the
fins should be sanded smooth,

ROUNDED ENGES

i a

STREAMLINED

On high pertormance models try to sand the fins to
the shape shown. The front (leading) edge of the fin
should be slightly rounded; the back (trailing) edge
should come to & knife edge.

7 ATTACHING THE FINS

Always use a high-strength adhesive such as white
glue for attaching tins. After marking the tube and
sanding the fins, apply a line of glue to the root edge
of a fin. Let it set a minute or two, then press it into
place on the body tube. Attach the other fins in the
same way. Support the rocket body in & vertical posi-
tion while the glue dries.

GLUE
FIN DRYING
w POSITION *@

Sometime after the first glue on the fins has dried
completely, the joints should be reinforced. Do this
by applying a “‘fillet'' of glue as shown. Always
support the body in a horizontal position while fillets
are drying.

FILLETS

AND LAUNCHING LUG

Launch lugs are attached in much the same way as
fins. It a stand-off is used to keep the rod from hitting
a large diameter payload section, attach the lug to the
stand-of! piece firs1, then attach the unit to the body.

W/STAND-OFF
=

8 ASSEMBLE PARACHUTE

In addition to regular, pre-printed model rocket
parachutes, a rocksteer can use a wide variety of thin
plastic sheeting to slow his model's descenl. When
making & chute from °'scratch,'’ cul the plastic shest
to shape, then attach 6 or 8 shroud lines, each as
long as the diameter of the parachute, as shown.
Gather all the loose ends of the shroud lines and tie
a knot at the extreme end of the group.

{;NI’ THIN PLASTIC SHEETING

o~

TAPE SIEIP—-—E T

PARACHUTE SHAPE

The most common parachute shapes are sguar
round, hexagonal and octagonal. While square par
chutes are the easiest lo make, .they are not ve
efficient and allow a considerable amount of swe
during descent. Round parachutes are fairly stable
descent, but are more difficult to make. The hexagon
and octagonal parachutes are highly stable, reasonab
easy to make and generally give the best appearanc
The accompanying drawings illustrate methods 1
making these shapes.

OCTAGONA L
BN

HEXAGONAL

FOLD AS SHOWN
2 a 4
cL
o = e e )
Ny (N® ‘}\.;u
. il X=¥%

FOLD A5 SHOWN
2§ CUT 3 ATTACH SHHOUD
LlNES -2

sf‘ “i&*‘ LINE}E‘Q.: : =

SNA P SWWE L ASSEMBLY

I's often worthwhile to be able to quickly swit
a parachute from one model to another or to replas
a 'chute with a new one.

UNFOLD AND

To install a snap swivel, simply gather the en:
of the shroud fines and dampen them so as to form
fairly stitf *'point,'* then thread this point through !
eye of the snap swivel, Once through the eyve t
lines are lied together in a tight knot and pulh
back against the eye, Apply a drop of glue 1o 1
knot.



9 CONNECT IT TOGETHER

The first illustration shows how nose cone, para-
chute and rocket are connected on most models. If the
rocket has a heavy payload section, i1's best to use
two chutes as shown in the second picture.

10 CUTTING TUBES

Mary models call for special lengths of body
tubes; the rocketeer has to cut the tube himsell to
build the rocket. Here's how to get a neat cut every
time.

(1) Mark the tube at the point where the cut is to
be made. Wrap a straight strip of paper around the
tube and align the edge with the mark, Draw a line
completely around the tube.

DRAW LINE

(2) Slide a stage coupler into the tube — center
it under the cut position to support the tube.

{3) Cut lightly alang the line, rotating the tube as
you cut. Use a sharp blade, but don't try to cut all the
way through the first turn. Use a light pressure on
the Kknife for several turns until you cut through.

APPLY LIGHT E\'E%
PRESSURE A =

4 OR 5 TURNS OF
| TUBE WILL CUT CLEAN

(4) Slide the stage coupler into the cut end of
the tube. Hold the tube near the cut end and work
it over & flat sheet of very fine sandpaper with a
circular motion as shown to remove burrs and rough
edges.

TAPE DOWN

‘111 MYLAR BODIES

BT-10 is an ultra-light mylar plastic tube which is
recommended for use with featherweight recovery
system. |1 will withstand the heat of an ejection
charge only when the engine s ejected from the rocket

body by the charge. Paper reinforcing material (PRM-1)

must be used to glue parts to the tube, as ordinary
glues will not stick to the mylar.

WRAP SLOWLY, PRESSING
OUT BUBBLES =
AS YOU GO

TAPE STRIP
p—— [V
APPLY FILLET OF

— GLUE OR BODY

-T-ﬁ..‘-_._______PU TTY

The finish of a rocket starts with the very first
steps of assembly. Sloppy gluing and other messy
habits will ruin the appearance of a rocket so that
nothing can be done to get the perfect appearance
which is desired. On the other hand, careful con-
struction will make a model look good even betore
the paint is applied.

“1 SANDING AND SEALING

Paint cannot replace sandpaper. |f a balsa surface
Is not sanded and sealed carefully, it will be impos-
sible to get a smooth paint job. Begin by sanding all
balsa surfaces with extra-fine sandpaper until smooth.

BALSA SANDED

T BUT UNTREATED
2 _.i_,a'_'i

™

Next, apply a coat of sanding sealer to the balsa.
Let this dry completely, then sand with 320 grit |or
finer} sandpaper until the surface s smooth again.
Apply more sealer, repeating the procedure until all
the pores in the balsa are filled,

15T, COAT . . . SANDED SURFACE
T
NOTE GRAIN DEPRESSION

Practically all of the sealer should be sanded off
after each coat. This |s because the purpose of the

sealer is 10 lill the holes, not the smoolh areas of
the balsa.

ZND, COAT 3RAD, COAT ... SANDED

.. .AGAIN SANDED TILL SURFACE IS SMOOTH

LS 7084
SLIGHT DEPRESSION  pepRessioNs ARE FILLED
REMAINS
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MANUAL

2 BASE COLOR

Once the balsa surfaces are prepared, apply the
base color. The base color is the lightest of the
colors to be used on the model. Usually this will be
white. If the model is to be painted with fluorescent
colors, the base coat must be white.

Apply a light, even coal of the base color and set
the model aside 1o dry. Always spray or brush thin
coats; thick ones dry slowly and tend to'‘'sag''. When
the first coatl had dried completely, sand lightly with
extremely fine sandpaper. Wipe any dust off with &
clean, slightly damp cloth and apply another coat.
Let this dry, then follow with additional light coats
unti| the model has a clear, pure color.

O B

MOVE CAN PARALLEL TO WORK

“SAG"™ OR “RUN"
RESULTS FROM
HOLDING CAN TOO
CLOSE TO WORK

DON'T FORGET THE
ENDS AND EDGES

Let the base coatdry completely. Allow at least
four hours in a warm, dust-free area. A day is better,
when possible. Don't let the temperalure get Over
1207 while the model is drying.

“3 THE SECOND COLOR

When the base color has dried, cover all areas on
the model which are to remain this color. Cover smal|
areas with masking tape. Large areas should be cov-
sred with typing paper, held down” at the edges with
masking tape. It's important to seal the tape down

MASKING PAOCEDURE TO USE WHEN
THE JECOND COLOR MILL BE BAUSHED ON

BUTYRATE DOFE SMOULD BE THINWED
ABDUT W' FOR GDOD BRUSHING.
PATIENCE ARD MANY COATS
TESPECIALLY OF THE

DARKER COLAMSI WILL
RESULT 1N A

WECAUSE BUTYRATE DOPE
SETE QUICKLY, TIHO WUCH
WRUSHING CAN CAUSE

AN UNEVER FIRISH,
APPLY IT AHDLEAVEIT

With the model masked, apply an additional thin
coat of the first coler to linish sealing the edges of
the tape. When this is dry, apply the second color in
several thin coats. Use just enough paint to get good
color. After the last coat is dry, remove the masking
carefully 1o avoid peeling the paint. A third color
would be applied in the same way as the second.

4 FINAL TOUCHES

For best results |et the paint dry overnight before
applying decals. Most decals should be Soaked In
lukewarm water for 30 seconds or until they slide on
their backing sheets. The decal is then slid so one
gdge is off the backing. This edge is positicned and
held in place on the rocket and the backing pulled out
from under. Smooth the decal down with a damp finger
and blot away any excess water with a rag.

DIP DECAL
)
IN WATER L/~ o

SLIDE DECAL FROM
THE Eﬁ_‘CKING SHEET

BLOT AWAY
EXCESS WATER

Stripes and bands may be made of either dec
material or decorating tape. The pieces should &
cul to size belore application,

WAYS OEHCOH;Tt!,l"G TAPE ROLLS
CAN BE USE r(
L)
PARALLEL STRIPES ____ RS
_:-'—'_-'_'_Fr'_‘-__-

Wax may be applied over most enamel or butyral
finishes, but never directly over lluorescent paint
Test the linish to be waxed by applying the wax |
an inconspicuous corner of the model or a scrap i
tubing with the same paint finish. Some paints wi
rub off when wax is applied.

When a model has been finished with fluoresce
paint, apply a light coat of clear spray before applyir
tape or decals. With any paint linish, apply sever
coats of clear after the decals have dried 10 protes
them.

NOTE: Enamel paint may be applied over butyra’
dope, but NEVER APPLY BUTYRATE DOPE OVE
EMAMEL PAINT. If in doubl, test the compatibili
of ditfferant paints on a piece of scrap materia

STABILITY

One of the first things a model rocketr design
learns is that & vehicle will not ftly unlass it
aerodynamically stable. By stable we mean that
will tend to keep its nose pointed in the same dire
tion throughout its upward flight. Good aerodynam
stability will keep the rocket on a true flight pa
even though some force (such as an off-center engir
tries to turn the model off course.

It a mode! is not stable, 't will constantly turn |
nose away from the intended llight path. As a resu
it will try to go all over the sky, but end up goi
‘nowhere.’ An unstable rocket will usually tumb
to earth after the engine burns out. damaging tl
model.
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When a free-flying object rotates, it always rotates
around ils balance point. (The proper term for Lhe
balance point is the ecenter of gravity, abbreviated
as C.G.) Thus the balance point (CG) is the pivot
for all forces trying to turn the rocket,

cCG

The most significant forces acting on & madel
rocket in flight are caused by the thrust of the engine,
the action of air on the nose and the action of air
on the fins, Off-center thrust and forces on the nose
try to bring the nose of the rocket around to the rear.
They are opposed by the forces acting on the fins.
All these forces are amplitied by the distance from
the location of the force to the center of gravity.

OFFSET & CG &
THRUST
® DEFLECTING
£ FORCE

FORCE ACTING ON FINS OPPOSES
OTHER FORCES

As long as the forces on the fins of the rocket
are greal enough to counteract the forces on the nose
and any off-center thrust, the rocket will fly straight.
I the fins are too small and/or too close to the center
of gravity, there will not be enough force to counter-
act the force on the nose, As & result, the nose will
SwWing out to the side and the model will ‘try to chase
itsell around the sky.

® o
@ ] LARGER __ SMALLER
Force OB FoRce

(small force = long distance =
large force = small distance)

The side lorces on the nose and fins of a8 rocket
that is flying straight are very small. Whan something
disturbs the rocket and it starts to turn sideways,
the side forces on both nose and tail increase.
(There is some asrodynamic lorce on the body: how-
ever, it is small and can usually be ignored.] De-
pending on the size and shape of the nose and fins
and their distances to the center of gravily, one will
overpower the other and force the rockel to turn ils
way. Il the nose overpowers the fins, it's too bad.
Howaver, if the fins overpower the nose, the rocket
will swing back into line and continue on its way.

DEFLECTIVE
FORCE

Y

HOW A SIDE FORCE VISIBLY
EFFECTS COURSE OF NORMALLY
STABLE ROCKET

Although determining the exact relationships
between various forces on a model rocket requires
higher mathematics, certaln practical rules can be
used by even the beginning rocketeer lo design stable
rockets. The first rule is to use a long body. Until
you have considerable experience in designing models,
the length of the body tube used should be at least
10 times its diameter. This makes it easier to get
enough distance between the center of gravity and
the fins.

10—

L §

The second rule is to make the fins large. The
larger the lins, the more lorce they will produce when
the rocket starts to turn. For the first few designs,
use a fin which is at least as large as the example
in the illustration.

?—"T MINIMUM FIN SIZE
' EXAMPLE: ROCKET

12'' LONG

The third rule (s to place the fins as far back on
the rocket 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.

Sk 1.5 AHEAD OF FINS
dlmmaier

BIRD SHOULD BALANCE HERE

Finally, the rocket should balance at least 1/8 its
length ahead of the front of the fins. This gives the
fins the leverage they will need to counteract the
force on the nose.

Remember that these rules are general, they are
based on experience rather than precise mathematical
afialysis. By using more exact methods (See TH-1 and
TR-9) it's possible to build rockels with less stability
margin. In any event, always remember to test your
model for stability before you launch it,

TESTING FOR STABILITY

The easiest way to test the stability of a model
15 to fly it — without launching it. Do this by at-
taching & string to the mode| and swinging it through
the air. If the string is attached at the rocket's CG,
its behavior as it is swung through the air will indi-
cate what it will do in powered flight.

Make the test on your model by forming & loop in
the end of a six to ten foot string. Install an engine
in the rocket. {The center of gravity is always deter-
mined with an engine in place.) Slide the loop to
the proper position around the rocket so the model
balances horizontally.:Apply a small piece of tape to
hold the string in place,

TAPE HOLDS
LOOP IN PLACE

STRING
~ SLIP LOOP
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With the rocket suspended at its center of gravity,
swing it overhead in a circular path. If the rocket is
very stable, it will point forward into the wind created
by its own motion. Some rockets which are stable
will not point forward of their own accord unless they
are started straight, This is done by holding the
rocket in one hand with the arm extended and then
pivoting the entire body as the rocket is started in
the circular path. It may take several attempts before
a good start Is achieved.

“STARTING'' A BIRD o

—

It it is necessary to hold the rocket to start it,
an additional test should be made to determine whether
the model is stable enough to fly. Move the loo
back on the body until the tube points down at a 10°
angle below the horizontal. Repeat the swing test.
If the model will keep its nose pointed ahead once
started, it should be slable enough to launch,

DOUBLE CHECK A BIRD WITH
QUESTIONABLE STABILITY AS
FOLLOWS: °

MOVE STRING BACK 'TILL
NOSE OF BIRD
POINTS DOWN AT
TEN DEGREES —
REPEAT THE
5| SWING TEST

—ui

BIRD SHOULD STILL “FLY"
NOSE FORWARD

Be careful when swinging a rocket ovarhead: A
collision with a nearby object or person could be
serious. Always do your testing In an open, unclutter-
ed area.

Don't try to fly a rocket that has not passed the
test. Mosl unsiable rockets loop around in the air
harmiessly. However, a few marginally unstabie
models will make a couple of lpops and then become
stable due to the lessening of the propeliant load.
When 1his happens, the model can crash into the
ground al high speed.

It your rocket does not pass the stability test, it
can usually be made stable. Two methods can be used:
The balance point can be moved forward,or the fins
can be enlarged. To move the balance point lorward,
attach nose cone weights to the base of the nose
cone. Fins can either be replaced with larger ones
or extra tabs can be glued to the rear or tip edges of
the fins, [Some scale models use Supplamentary
plastic fins.] After making your changes, test the
model again to be sure it is now stable.

ADD A NOSE CONE WEIGHT , . .
[«

.. OR ADD A TAB TO EACH FIN

HERE g'@EHE \(\f?/on BOTH
PREPARING

FOR FLIGHT

WADDING

Parachutes and streamers mus! be protected from
the heat of the ejection charge. This protection is
supplied by first loosely packing enough [lameproof
recovery wadding into the tube to fill it for a depth

of at least twice the body diameter. The wadding
should fit against the side of the tube all the way
around to give a good seal.

FORM “SPIKE"
FOLD AND WRAP SHROUD LINES
- ARDUND PARACHUTE
B INSERT AFTER WADDING

To fold the parachute, hold it between two fingers
al its center and pass the other hand down it to form
a "'spike’' shape. Fold this spike tightly into several
sactions as shown. Push the folded “chute down into
the tube on top of the wadding. Pack shroud lines
and shock cord in on top of the ‘chute, then slide
the nose cone into place.

Ta activate streamer or parachute recovery gear
carrectly, the engine MUST be held in place SELURE-
LY. This may be done by wrapping the nozzle end
of the engine with tape until it makes a snug fit in
the body tube or engine mount.

MASKING TAPE

SHUG . . . GAS TIGHT FIT HERE HELPS
ASSURE PROPER OPERATION,

BE SURE HOLDER LATCHES SECURELY

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



IGNITER INSTALLATION

Estes igniters are supplied (n strips of three. Cul
the igniters aparl (scissors will work) midway between
the coated sections. Bend the igniter at the middle
as shown and push i1 into the engine as far as it
will go. To operate properly the igniter must touch
the propellant grain. Spread the leads and apply a
square of masking tape to the nozzle and leads as
shown In Fig. 1. The eraser on the end of a pencil
is good for pressing the tape securely into place.

5y

Tamp in wadding

FIG. 1 Bend and inserl ignifer . |

Band and inserl igniter . . .
and apply tape.

An igniter can also be held in place by rolling a
1" square of flameproof wadding into a ball and in-
sening it into the nozzle with a pen or pencil to
hold the igniter firmly in place.

Mode| rockets, like professional rockets, are
launched electrically. This provides both safety and
reglism. Each engine sold by Estes Industries is
supplied with an igniter and complete instructions;
still more information is supplied with launcher kits.
Howeaver, the basic information needed to launch
models successfully is Included In these pages.

1 ELECTRICAL SYSTEMS

The electrical system which operates the igniter
can be made in many ways. |t can be a simple home-
made unit, as the one shown in figure 1, or it can
be one of the more complete systems sold by Estes
Industries.

LI 1o 18 leadwire

¢
L] u‘n-;ll [

Launch button
Disconnect one

clip while aitaching

micre-lips 1o ignitar

Batiery power source leads,

All ol these systems work by passing enough
electrical current through the high-resistance wire 1o
ignite tha coating on tha igniter which in turn ignites
the engine. The system is attached to the igniter with
micro<lips as shown. When connecting the micro-
clips to the igniter make sure the clips do not touch
each other or the rod or blast deflector. If they do
touch, the current from the battery will ‘‘short'”
through the clips, rod or dellector and not reach the
igniter.

Any elestrical system must have a spring-return
launch system s0 the current turns off automatically
when the button is released. In addition a safety dis-
connect musl be provided. On simple systems the
battery clips should be disconnected when the micro-
clips are being attached'to the igniter. More complete
systems may have safaly key switches or safety plugs
to do the same job.

Miete-clips
FIG. 2 Arming lght r
{if desired)
§orl2 V.D.C.
PowEr Saurce

Safety key switch Launch switch
The circuit shown in ligure 2 also includes a
continuity check pilot light. This (s a small bulb
(no more thanm 1/4 ampere for safety) which lights
when the safely interlock is closed {l the clips make
good connections al both the battery and the igniter.
When lit, it indicates that the rocket can be launched.,

2 LAUNCHER DESIGN

A rocket cannot be simply set on its fins and
launched; some method of holding it in position befare
ignition and guiding it during the first few feet of
its flight is necessary. The launcher must perform
these funclions

The simplest suitable launcher design uses a
wood block to support a 38 long, 1/8'° diameter
steal rod. A shart tuba, slightly larger than fhe rod,
Is glued to the side of the rockel near (is balance
point. This tube slips easily over the rod and keeps
the rocket pointed in the right direction. Figure 3
shows a rod launching system

FIG. 3

The iausehing lug |3 vse by
wiich et glodes owen the
launch rodi os ued

avde 5 (b rechel @

whe CG

Some launching guides are designed to fit around
the lug instead of inside it. The "C'" rail is typical
of these. Hails generally have the advantage of being
stronger and mora rigid than rods, Howaver, most
model rockets will fly very well with either system.
Figure 4 illustrates a rail and some lugs to fit.

mm-lrn:umd_nh.t.
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When building a launcher be sure to use a base
that is big enough &nd heavy enough to provide a
secure foundation. A plece ol 3./4'" plywood a foot
square works wall for most rockets. Bricks of rocks
can be used to weight the base when extra-large
models are being launched,
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3 SAFETY

Make sure the area around the launcher is clear
and has no dry weeds or highly flammable materials
When approaching the launcher to mount a rocket or
check It, put your hand on the end of the rod before
leaning over. This helps protect you against the
possiblity of eye injury from the rod.

4 LAUNCH AREAS

The best place to tly models is on a model rocket
range. Many such ranges have been set up by organized
groups of rocket enthusiasts. However, if such a
range is not available, it is best to select a place,
Iree of trees and houses, large enough to recover the
rocket within the area. Generally the smallest side
of the field should be at least one fourth the maximum
altitude your rocket will reach. Set the launcher at
the cenler of the area as shown in ligure 5.

FIG. 5 T
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COUNTDOWN
CHECKLIST

Use a countdown check list when you launch
your models. You'll find it makes your rocket flights
more successful and enjoyable. The following pro-
cedure is recommended lor most ‘chute or streamer
models. For other types of rockets, try to develop
Your own complete check list

12} Pack flameprool recovery wadding into the
body tube. Insert the parachute or streamer.

11) Install the nose cone or payload section.
Check condition of the payload (i1 any).

10} Apply enough masking tape 1o the engine(s)
for a tight friction fit in the body tube(s). When launch-
ing a multi-slage rockel be sure that the engines are
in their proper relative positions and that a layer of
cellophane lape |s wrapped tightly around each engine
joint. Mount the engine in the rocket.

9} Install a nichrome igniter in the engine

8) Place the rocket on the launcher. Clean and
attach the microclips.

7) Clear the area, check for low flying aircraft,
alert recovery crew and trackers.

8) Arm the launch panel.

5] 4) 4 2] 1) LAUNCH!

TRACKING

Every rocketeer wants to know how high his models
fly. Many methods of determining a model's peak
altitude have been tried. bul only one method has
proven |tsell. This method is known as triangulation.

The simplest form of triangulation uses only one
very simple tracking device. With it, the rocketeer
measures the angle betveen the ground and the line

BASELINE
TRACKING STATHON FLF[ AUNCH SITE
of sight to the rocket at 11s peak altitude. Whan this
angle and the distance from tracker to launcher are
known, It is very easy lo determine the altitude.

-

TRACKERS

The Estes Altiscope is one ol the best all-arount
basic tracking devices. However, the rocketeer car
also easily make his own tracker. An inexpensive
plastic protractor, mounted securely on a post sel ir
the ground, with a sighting stick pivoted at the ‘'cen
ter'" of the protractor, will do the job. The tracking
device must be set so that it reads 0 when aimec
at the rocket on the |auncher and 90° when aimec
straight up. Il the tracker |s not "zeroed in'' on the
launcher, it will give incorrect information.

PAOTRACTOR
SIGHTING STICK . y:

2
jatd——=
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|~" PEDESTA
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L seT “2ERO" oM
\ J SCALE EVEM wiTH
FLUID LEVEL
“ZEMOING' IM ON THE ROCKET

WITH AN ALTISCOPE

When the operator at the tracking station is ready,
the rocket is launched. The operator follows the rocket
with his tracker as the rocket rises. When the rocket
reaches its peak altitude he stops or locks the tracker.
The indicated angle is then read from the protractor
scale.

i

ANGLE

The tangent of this angleTis found by checking
the table on the next page. Multiply the tangent by
the distance from tracker to |launcher (baseline
distance) to find the altitude




A single tracker will give bes!t resulls on calm
days. Wind interferes with accuracy since models
tend to tilt over into the wind as they fly. The result
is that the rocket will not be straight over the launch
site at peak altitude, but instead will be some distance
over in the direction of the wind. To keep error due
te wind drift to a minimum, locate the tracker at a
890" angle to the wind direction as shown.

In determining where to locate a tracking station,
estimate the altitude your model will reach. The
tracking station should be approximately this dis-
tance from the launcher (usually 500 1o 1000 feet).
Measure the distance from launcher 1o tracker care-
fully to insure accurate altitude calculations.

For more precision, use two trackers on opposiie
sides of the launcher. The easiest way of calculating
rocket height using two trackers is to lind the altitude
for each tracking station and then take the average of
these two altitude figures.

TRACKER 1
More complete information on basic altitude
tracking is comained in Estes Industries Technical
Report TR-3.
TABLE OF TANGENTS

TRACKER T

Angle Tan Asgie Ten Angie Taa, Angls Tan Angle Tan
L - A B5049  1.15)65 2.14
b .03 | 18 32 | G750 1.19]166 2.25
3 05 19 .34 ] 35 J01 5 1.23] 67 2.36
4 07 | 20 36|36 73152 1.28|e8 2.48
] 09 | 21 /|77 78153 1.33]69 2.61
6 .11 | 22 40 | 38 18|54 1.38|70 2.7%
7 g2 | 23 42 1 39 Bllss 1.43] 7N £.90
B .14 |24 45 | 40 B41s6 1.48|72 3.08
9 .16 125 47141  .B7|57 1.54]|73 3.27
10 .18 | 26 49 | 42 90158 1.60]74 3.49
11 A% | 27 51 | 43 23159 1.66]75 3.73
12 .21 |28 .53 |¥4 07160 17376 4.
13 .23 |29 .s5|45 1l.00fQ@& 1.80] 77 4.33
14 .25 130 .58 |46 1.04 )62 1.88178 4.70
15 2713 60 |47 1.07)63 1.96]79 5.14
16 .29.132 .62 )48 1.11)64 205|880 5.87

RECOVERY
SYSTEMS

The recovery system is one of the most important
parts of a mode! rocket. It is designed to provide a
safe means of returning the rocket and its payload to
earth without damaging the rocket or presenting. a
hazard to persons on the ground. Alsa, the recovery
system provides an area for competition whan rockel-
eers hold contests to see whose rocket can remain
alofl the longest. In addition, rocket recovery is an
area for valuable experimentation and research as
rocketeers develop new and better methods of return-
ing their models to earth or study air currents.

Most recovery systems in use today depend on
drag (or wind resistance) to slow the rocket. Each
changes the model from a streamlined object to ope
which the air can '‘catch against'' and retard |ts
descent. Six main recovery methods are used by model
rocketeers loday:

1. Featherweight Recovery, 2, Tumble Recovery,
3. Streamer HRecovery, 4. Parachule Recovery,
5. Helicopter Recovery, . Glide Recovery.

Some of the most common errors causing recovery
system failures are listed below with their solutions.

PROBLEM (1) Engine not held securely and ejects,
Instead of recovery device being deployed.

SOLUTION: On models with engine holder hooks,
make sure hook latches properly over end of engine.
I1 engine is held by friction fit, wrap engugh masking
tape around engine to hold |t tightly. (see page 321.)

PROBLEM (2) Hole or crack in rockel allowing
ejection gases lo leak through.

SOLUTION: Construction at rear of rocket must be
air tight when engine is in place.

PROBLEM (3) Failure to deploy recovery device
because body tube is too large for proper pressuriza-
tion.

SOLUTION: Add a stuffer tube, usually made from
BT20 or BT-50. Center stutfer tube inside rocket
with paper-rings and glue securely in place, Stuffer
tube reduces area to be pressurized.

PROBLEM (4) Parachute deploys, but wind carries
rocke! away.

SOLUTION: Replace parachute with streamer. Use
a 1" wide piece o! flameproo! crepe paper, usually
at least twice as long as the rocket,

PROBLEM (5) Parachute or streamer |s melted or
scorched by hot ejection gases.

SOLUTION: Be sure you have used sufficient
recovery wadding. (see page 321)

PROBLEM (6) Nose cone falls 1o separate from
body tube.

SOLUTION: Check fit of nose cone in the body

tube. Parts should be easily separated, but not loose.
IT fit is too tight, sand inside of body tube or lip of
nose cone with fine sandpaper.

PROBLEM (7) Nose cone falls off before ejection.
SOLUTION: Fit is too loose. Add wrapping of mask-
ing tape to lip of nose cone.
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MULTI-STAGING

1 IGNITION

The first stage of a multi-stage rockel (s always
igmited by standard electrical means, Second stage
ignition occurs automatically upon burnout of the first
stage. Figure 1A shows that the first stage engine
has no delay or ejection charge. This gives instant
ignition of the next stage. at burnout.

FIG. 1A

MANUAL

NO DELAY
OR EJECTION

PROPELLANT

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 until it cannot withstand the high pressure
inside the chamber. At this point the remaining pro-
peliant wall ruptures, and the high pressure exhausts
forward toward the nozzle of the next stage, carrying
hot gasses and small pieces of burming propellant

action is (llustrated in figure 1C.
FIG. 1B FIG. 1C

o> ,:‘:' ___E“‘—"'—‘"'“CELLOPH#NE
8= RUPTURES TAPE HOLDS STAGES
HERE AS BURN  UNTIL UPPER STAGE
CONTINUES 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 separate in
a straight line. This is accomplished by wrapping
one layer of cellophane tape around the joint belween
engines and then recessing this joint 1,/2" rearward
in the booster body tube, as in figure 2. Recessing
the joint forces the stages to separate in & straight
line.
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FlG. 2
CELLOPHANE TAPE

-

1/2"

-

BOOSTER BODY TUBE

JOINT

ENGINE
MASKING TAPE JOINT

Figure 2 shows the engine installation in a typical
two-stage model. Always tape the engines logether
before inserting them into the rocketl. Check care-
fully before and after taping to be sure the engines
ara in their proper positions (nozzle of upper stage
engine against top end of booster engine). Failure
to check carefully can be highly embarrassing as
well as damaging to the rocket.

FIG. 3 MASKING TAPE
FRONT AND REAR

AND AT REAR OF
BOOSTER

After taping the engines together, wrap masking
tape around the upper stage engine at the front and
near the rear as in figure 3 to give it a tight fit in
the body. Push it into place. Wrap the booster engine
and push it into pesition. Failure to get the upper
stage engine in place tightly enough will result in
the recovery system malfunctioning: failure o secure
the booster staga tightly can rasult in its dropping
oft under aceeleration

FIG. 9A

STAGE COUPLER EXTENDS
1" INTO UPPER STACE

Rockets using large diameter tubes (BT-50 and
BT-60) require somewhat different methods, but the
same principles of tight coupling and straight line
separation must be lollowed, The recommended coup-
ling method for large diameter tubes is illustrated in

figure 4. The stage coupler is glued to the booste
body tube, with the adapter for the upper stage engine
mount positioned forward 10 allow the stage couple
ta it into the upper stage, while the tube adapter ir
the booster is positioned to the rear.
FIG. 4B
MASKING TAPE WRAPS
HALF ON ENGINE TUBE
AND HALF ON UPPER
STAGE ENGINE

The upper stage engine holder tube projects 1.4’
rearward from the end of the upper body tube. Th
engine is held in place by wrapping a layer of mask
ing tape tightly around the end of the tube and th
end of the engine as in figure 48. The engine moun
in the booster must be built o leave space for this
system (see figure 40).

FIG. 4C

BOOSTER ﬂ[?ﬁPTEH k-
S
|

CELLOPHANE TAPE
s MASKING TAPE

; ENGINE "7 R0 ENGINE BLOCK
JOINT _~“RapY ruBE JOINT

2 STABILITY

Since two or more engines are mounted near the
rear ol a multi-stage rocket, 11 has a tendency fc
be tail-heavy. To compensate for this, extra large
fins are used on lower stage. Generally, the lowe
sel ol lins on & two-stage rockel should have tWo o
three times the area of the upper sel. Each addiliona
slage requires even greater fin area.

FIN AREA INCREASED ON EACH ADDED STAGE

FIG. 5



When checking for stability, test first the upper
stage alone. then add the next lower stage and test,
and so on, In this way you can be sure that the rockat
will be stable in each step of its flight, and you can
locate any stage which does not have sulficiemt fin
area. Always check for stability with the largest
engines 1o be used in place,

3 BOOSTER RECOVERY

Most lower stages are designed to be unstable
after separation. The booster should be built so that
the center of the area of the fin (its balance point)
matches or is up to 174" ahead of the booster's
balance 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, If the booster is to be used again,
it should be painted an especially bright color, as
it does not have a parachute or streamer to aid in
spotting it once it is on the ground.

EI.I'AL-ANCE

AND MARK cg p
HERE WITH

SPENT ENGINE

€ TYPES OF ENGINES

Lower and intermediate stages always use engines
which have no delay and tracking charge, and no
parachute ejection charge. There is no delay so that
the next slage will receive the maximum velocity
from its booster. The engines which are suitable
-are those which have designations ending in zero,
such as the AB-0, BE-0, 1/2A3-0T, and B14-0.

In the upper stage an engine with a delay and
tracking charge and parachute ejection charge is
used, As a general rule the longest possible delay
should be used. Engines suitable for upper stage use
are those with long delays such as the BB-6, A8-5,
Cé-7, etc.

CLUSTERING

When large models and heawy payloads have to be
launched, one engine often cannot supply enough
powar, A cluster of saveral engines 15 generally the
answar o this problem.

ENGINE ARRANGEMENTS

FIG. 1

LPARALLEL FPARALLEL
3-CLUSTER G-CLUSTER

In designing & clustered model the first rule to
remember is that thrust must be balanced around the
centerline ol the rocket. Figure 1 shows several
engine arranmgements that satisfy this requirement.
All engines should be located close together to keep
unbalanced thrust from forcing the model off course.

CLUSTER IGNITION METHODS

Ignitien is the most important part of successful
clustering. All engines must be ignited at the same
time. To do this, always use a 12 volt car battery
for the power supply and & heavy duly electrical
system (such as the Estes FS5-5 Launch Control
System). Install the igniters carafully and connect
them tn parallel.

Several typical methods of connecting igniters
are shown in figure 2. Make connections carefully to
get good contact and to avoid pulling the igniters
from the engines. Always connect igniters in parallel
— never in series.

FIG. 2

VEUEE B
SETHOD

HISC. CLUSTER
EONMEC TIONS

GENERAL INFORMATION

Use a heavy-duty launcher such as the Tilt-a-Pad
with cluster: models. When heavy rockets are being
flown, the |auncher should be anchored to the ground
with rocks or bricks.

Before installing the engines in your cluster
rocket, pack the front of each engine above the
ejection end cap with flame-proo! wadding. This
eliminates the possibility of one engine's ejection
charge igniting the ejection charge of another engine
and damaging the rocket when one engine in a cluster
fails to ignite at |ift-off. For more complete information
on clustering, see Estes Technical Report #TR-6.

BOOST-GLIDERS

Boost-gliders are models which Hy straight. up
like any other rockel. However, they glide back to
earth instead of coming down suspended from & para-
chute.
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There are four main types of boost-gliders: Con-
ventional front engine, conventional rear engine, pop-
pod: and parasite. Although these types appear very
different, many of the same principles apply to all.

A boost-glider, as any other rockel, must be stable
to fly upward. For this reason, most boost-gliders
are designed with their engine mounts as far forward
as possible. During glide a model must still be
stable, but not by nearly so great a margin. |f most
or all of the engine is positioned ahead ol the model's
balance point, it will help make the model fly cor-
rectly.

GLIDE TESTING

A boost-glider must be ““trimmed*’ to glide comect-
ly before launching. Most rear engine models are
trimmed by adjusting the elevons until a straight
flat glide is achieved. Other models are trimmed by
adding or removing weight at the nose.

wnen trimming a model, give it a straight, smooth,
level toss into the wind and note how it performs.
If it stalls, add weight to the nose. It it dives, remove
weight from the nose. If it turns too much, place a
very small weight on the wing which is on the outside
as it turns.

g STAL h
=g NORMAL FLIGHT ATTITUDES OBSERVED AS
DIVE BIRD IS TOSSED LIGHTLY INTO THE
_," WIND FROM SHOULDER HEIGHT

Few models are as spectacular in flight and as
enjoyable to watch &s a good boost-glider. The
rocketeer looking for a challenge will find that de-
veloping improved boost-glide designs is one of the
mast rewarding areas of research in model rocketry.

MODEL ROCKET

ENGINES

Today's model rocketeer can choose from an
amazing variety of engines to power his models. He
has an engine available for almosl every purpose.

The engines the rocketeer uses come in two main
types: end-burning and center-burning. End-burning
engines are by far the most popular with model rocke!-
eers. They have a big advantage because they can
be built to give a dual level thrust action as shown
by the B6-4 thrust curve.

This design is especially effective with light-
weight high performance rockets. The high initial
thrust boosis the rocket 1o a suitable [lying speed

almost immediately: thrust then drops to a lower sus-
taining lavel to maintain spead and gain the most
distance with the least fuel consumption.

For heavy rockets, especially those carrying large
payloads, a second type of engine |s available. The
center-burning engine produces a very high average
thrust, but only for a short period of time. This is
more efficient for the heavy rocket since it brings the
rocket to an adequate flying speed with less fual
than would be used by low thrust engines. The B14-5
is typical of center-burning engines.

Single and upper stage model rockel engines ol
both types operale the same after the propeliant
has been burned. The end of the propellant ignites a
slow-burning smoke tracking/delay’ element. This
‘‘delay charge'" produces no thrust, bul lets the madel
coast upward, leaving a smoke trail behind.

After several seconds the delay charge ignites
an ejection charge which pressurizes the forward end
of the rocket body to force the parachute out of the
tube. (This gas pressure can be used inslead 10
operate many lypes of recovery system other than
parachutes.) |1 the correct engine is selecled, ejection
should occur at about the time the rockel has reached
its peak altitude,

NOTICE

This rockel engine design and performance inforn
tion is given for educational purposes only. We b
lieve that if you understand how your rockel engi
works you are in a beller posilion to gain scienth
knowledge from your aclivilies and to design y¢
rockets for specific purposes such as payload expe
mentation, altitude sludies, drag racing, elc. We [
MOT grant permission for you to atlempl lo copy ¢
design nor do we recommend that you attempl
build your own rockel engines.

CROSS-SECTION VIEW B6-4 ENGINE
Exhaust Vulecity - 2550- 2480 F1/Sec
Specific Impuise - 013 Lb-See.pa Lk

Smoke tracking & delay 8lement
Ejeciion charge

Mozzie throat
0,118 din,

— Lengih 2.757— —a| Coramic

Ferainng coip

Ceramic norzie ..
Solid propellant

‘1 ENGINEERING

Today the Estes engine represents the resull
over 13 years' ellorts in engineering, craftsmanst
and quality control. The towal impuise ol the Est
engine is closely controlled, which allows us to ma
our engines very near the maximum permissible sl
in a given class. In addition, the average thru
peak thrust and delay times are sel to give the be
overall performance for sport flying and competit|
avanis.

TOTAL IMPULSE CLASSIFICATION
Code | Pound-Seconds | Newton-Seconds
1/74A 0.14 0.625
1/2A 0.28 1.25
A 0.56 2.50
B 1.12 5.00
c 2.74 10,00
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2 QUALITY CONTROL

Three out of every hundred engines made by Estes
Industries are static tested on a recording type of
test stand which graphically records the maximum
thrust, thrust variations, minimum thrust, overall
thrust duration, length of time delay, and the strength
ol the ejection charge. Any batch of engines which
does not meet rigid standards is discarded. In addi-
tion, the engine production machines automatically
reject all engines which do not contain the correct
amount of propellant. All tolerances are kept as
small as possible so that these engines make excel-
lent propuision units for contests, exhibitions and
science studies.

3 SAFETY

Rocket engines are not toys, but scientific devices.
With common sense and close adherence to safely
rules, model rocketry is as sale as any other sport,

hobby or scientific study: Carelessness can make it
dangerous, as with model airpianes, baseball or
swimming. If you are hit by a model rocket traveling
300 or more miles per hour, you will be hurt. Use
common sense and follow the safety code. Don't
spoil model rocketry's excellent record of safety.

4 MODEL ROCKET PERFORMANCE

HOW HIGH WILL YUUn ssODEL GO? The chart below Shows the Spproxi-

mate aititwdes that can ba achisved with single siage mickets.

Engine Sire Altitste Range Appronimate Altiude o
b soopByiierra # typical 1 62, modol
1/ 4A3-2 50" 1o 250° wo*
1/2A6-2 100" 1o 400" 180
AB-3 200" 1o 650° 450"
BE-4. 300" 10 1000 750"
68 350" 10 1500° 1000"
L e L r—

5 ENGINE SIZE

There are several things that affect the performance
ol & model. The first of these is engine size. The
greater the total impulse of an engine, the higher
it will boost a model,

The kits, components and engines produced by
Estes Industries have been designed to gover the
entire performance range from low aititude sport and
demonstration models to high allitude, high perfor-
mance payload and competition rockets. By choosing
his kits. materials and engines caretully, the rocket-
eer can fill his performance needs exacily. Gomplete
specilications are given on all items o make this
selection easy.

6 WEIGHT

In most cases, the heavier a rocket, the less aiti-
tude it will reach. A baseball can be tossed higher
than an 8 pound cannon ball: the same holds true lor
model rockets. In addition heavier rockets are more
apt to Lt at an angle as they leave the launcher, re-
ducing altitude even more.

Weights listed for rocket kits in the catalog do
not include.engines. To determine the |lift-off weight
ol a model, add the engine weight. shown in the en-
gine selection chart, to the kit weight.

7 WIND RESISTANCE

Drag, or wind resistance, IS the third item which
afiects performance. The more drag on & rockel, the
less altitude it will reachs A number of factors deter-
mine the amount ol drag on a rocket, The more frontal
area the rocket has, the greater its drag will be. As
a result, large diameter model rockets will generally
not reach as great an altitude as smaller diameter
rockets with the same angine power. Rough surfaces
create furbulence in the air as it1lows past the rocket,
increasing drag. Smooth finishes will increase the
capability of the model. The stability of the rocket
also affects drag — it it wobbles in flight, it will
have greater drag. Careful attention to reducing drag
can sometimes double 8 rockel's &ltitude capability.
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MODEL ROCKETRY

SAFETY CODE

CONSTAUCTION-My model rockels will be made of |ight-
weighl malerials such as paper. wood, plasiic and rubber,
without any metal as structural parts.

ENGINES—! will use only pre-loaded faciory made rockei

engines in the manner by the furer.
I will mol changs in amy way nor reload these engines.
RECOVERY —i will always use a recovery system in my
model rockeis thal will reiurn inem safely to the ground
so ihai they may be fiown again,

WEIGHT LIMITS=My model rockel will weigh na more than
483 grams (16 ox. ) wi lifiolf, and the engines will contain
no more than 113 grams (4 o2.) of ant.
STABILITY—I will check the y aof my model
rockein before their firsi flight, cepl when [aunching
mode s of slready proven siability,
LAUNCHING SYSTEM—The sysiem | use fo launch my
mode rechels must be remately conlrolied L]

operated, and will centain @ swilch
Holl” when released. | will romain al leas
fram any rocke? that (s baing launched,
LAUNCH SAFETY—I will nol Iel anyone approach a model
reckel on a launcher unlil | have mide sure thal either the
safely inleriock key has been removed or lhe battery has
been disconnecied from my launcher

FLYING CONDITIONS=1 will nol lawnch my model rockel
In high winds, near buildings, power lines, tall lrees, low
flying aircrafl, or under any condilions which mighl be
dangerous lo people or properly,

LAUNCH AREM
laynched from &
malerials, and |
wagding In my reckel,
JET DEFLECTOR=My launchar will have & |&l dellacton
device lo preven! Ihe engine edhius! from hilting ihe
ground direcily,

LAUNCH ROD-To prevenl accidental sye injury | will
always place the launcher sa ihe end of the rod |8 above
ey lnvel or cap the end of Ihe rod wilh my hand when
approaching it | will pever place my head or body over
the launching rod. Whan my launcher | nal in use | will
always slare i1 sa thal the lsunch red s nol in an upright
posilian.

POWER LINES=| will neved altempl lo recover my reckel
from & power |ine of alher dangerous places.

LAUNCH TARGETS & ANGLE-! will nol launch rockels
so their Tlighl path will carry them sgainai ia 5 on the
ground, and will r use an explosive warhead nor &
paylaad thal is intended to be flsmmabie. My isunching
device will always be pointed within 30 degrees of
veriical. L

PRE-LAUNCH TEST-—When conduciing ressarch aciivi-
ties with unpreven designs or methods, | will, when
possitie. delermine their refiability through pre-launch
tesls. | will conduct launchings of waproven designs In
complele isclation from persons mol parficipating In the
aclual launching.

FEtufA 16
0 feel away

oaly use nen-flammable recavery

TECHNICAL

PUBLICATIONS

For additional information on the technical aspects
of model rocketry refer to the following publications:

ROCKET STABILITY: Easy-to-read report explaining
how rockets are designed to fly properly and including
a before-launch test to assure rocket stability.

CEb NO. BB =TRT ooz sovsspassisssapsioes sosd wve $ 25

MULTI-STAGING: A complete, easy-to-understand
report providing the information needed for designing,
building, and flying n':u!h-stﬁgs rockets,

Cat. No. 851-TR-2.. ; % 25

ALTITUDE TRACKING: The classic work on simple
altitude tracking for model rocketeers with easy-lo-

understand instructions for tracking and altitude
computation.
GBI NG BRTTR A s v b e e S i $§ .25

AREAR ENGINE BOOST-GLIDERS: Basic information
covering design, construction, and operation of rear
engine boost-gliders.

L NG BET~TRAl e v aa mais e se nan e dosn s $ .25

BUILDING A WIND TUNNEL: Full plans and informa-
tion for building and using & wind tunnel with data on
both hand-powered and motorized versions

Cat. No. B51-TRB..cciiiimraimimnmrmsamsmnmrsnnasasnnnrns $ .25

CLUSTER TECHNIQUES: The complete
clustering englnes to launch larger payloads.
Cat. No. BS-TRG......o i b | $ 25

FRONT ENGINE BOOST-GLIDERS: Valuable informa-
tion on designing. building, and fiying front engine
boost-gliders

Cat. No. B51-TR-T..crrmmmssasiss s s s e s e $ .25

MODEL ROCKETRY STUDY GUIDE: A planned se-
quence of activities to guide anyone toward becoming
an expert mode| rocketeer.

G NO. T -T R8s insinnbasinassasissisisiipassinsiss § .75

report on

DESIGNING STABLE ROCKETS: Based on standard
angineering practices, this report presents a method of

designing rockets lor proper stability on paper befon
any construction work is done.
GO NS, BT =T cornseravesssacasiin s spvmnen ssphiswas § .25

ALTITUDE PREDICTION CHARTS: E:plams a rela
tively simple method by which asrodynamic drag am
and other atmospheric effects can be taken into accoun
in predicting rocket peak altitude.

Cat; NOw 711-TR=-10 e nrenvremgresrmmsnssesssrssnssrssnss $1.00

AERODYNAMIC DRAG OF MODEL ROCKETS: Al
factors that influence drag are explained, and practica
examples of ways lo minimize drag are given.

CAL NG, TTTTR11 beiiiiininciiasetonnsraraansssanvins $1.0¢

MODEL ROCKET ENGINES: Information on engim
types, classilicalions, design, and performance. Time
thrust curves for Estes 1/4A through C engines an
provided. Designed for reproduction on overhead pra
jection transparancies,

CRENG. TN s crsnisisiism s raias s s s s .25

MODEL ROCKET ENGINE PERFORMANCE: by Edwil
D. Brown. This brochure explains the operation o
model rocket engines. Well-illustrated, thisg-1,/2 x 11'
publication contains equations for calculating engine
performance.

AL N0, TN s essnassrssssnmmursnierasesnsrsmmsnssnasnsos $ .25
MODEL ROCKET LAUNCH SYSTEMS: An easy-to
understand booklet covering basic electrical theory
launcher design, muitiple launchers, and elecirica
math.

EatNo; TORBRAZ L a L i vernh 28

SPACE AGE TECHNOLOGY: A comprehensive book
let about the theory of flight, history of flight, air
planes, jeis, rockels, and mode| rockets

Cat. NO. V11-BEK-14 c.ooirrienrermrsrerrrrrarrarenes

.{

b

A SUBSIDIARY OF DAMON
ESTES INDUSTRIES

BOX 227, PENROSE, COLO. BIESD

5$1.00



FLIGHT-PAK MOVIE CARTRIDGE
Carlridges contain 10 leel ol Super-Bmm
colar lilm lar approximalely 40 ¢ onds ol
projection lime. Two PFE ries (good
for ona thght) included wit wch carlridge
Shipping weighl 4 oz

Cal, No. T01-CFH-8 $4.75

FLIGHT-PAK PROCESSING

You'll want lop quality processing ol your
Flight-Pak film! Aller exposur place the
Flight-Pak back in ils black plastic
package i lor sale mailing, enclose

and send 1o

Estes Film Lab

Box 287

Penrose, Colo, 81240

Cat, No, 7T01-FDP-2

NOTE: The CINEROC, CAMROGC, and the
"D engine rockels are recommended only
for experienced rockeleers. Firsl {lighis
should be single stago.




CANMBROC

Negative: 112"
Print size: 3" dia.

Processing information
Aerial photography has long been acknowledged on page 35
for its value in map making, geographical studies
reconnaissance and related research fields
The Camroc aerial camera opens a new field ol
science sludies to the rockeleer who wanis (o
get a better understanding ol the scientilic uses
ol aenal ||I||-'||1l.i|\|:||'|‘\,' Recommended booster

vehicle is the Delta. Other models can be adapted

In addition to learning principles ol camera
construction and operation, many challenging
aerial |'|||-:|I.'|]I.|[l!'ll projecisi .-_|1!n"-.|.-\_-..|,,.Fu-.i

Study space science reconnaissance techniques
the practical way — over familiar lerrain wilh known
|.‘{I|I‘I'|!. f‘\,-"|.'||l"-.-'-li:l [lighl area with Camrosg |:f||-'||1-'.
Use photo pais, which _[lI-!.|LJ| a slerepplic
image when properly viewed, 1o emphasize
ageological fealures or estimate heights of dilferent
objecls quile accuralely - ol
SPECIAL OFFER

B ia "




DEVELOPING-PRINTING

Film is developed under controlled
conditions. One glossy print is made at 2
times enlargement (3" dia, image). A refund
of $.20 will be made on any negative
which does not meet the requirements for
a satisfactory print. This can be caused by
incorrect exposure or improper handling,
In this case negative will be returned
unprinted. We recommend sending your
{ilm for processing in its original container
or other totally light-tight container.

Cat. No. 891-FDP-1 50

EXTRA PRINTS

You can order additional prints of negatives
which have been previously developed.
The negative{s) must be enclosed in a
suitable protective package with the order,
(Pleass do not order extra prints without
first checking the negative and original print
to determine If it is suitable for extra prints.)

Cat. No. B51-NP-1 .30 ea.

ALL PROCESSED NEGATIVES AND
PRINTS ARE RETURNED BY AIR MAIL
WHEN DISTANCE IS OVER 400 MILES.

CHANGING BAG

Light-tight "portable darkroom™. Fits over operator's arms, provides total darkness
for changing film In the field or reloading your own film holders. Shipping weight 8 oz.

Cat. No, 701-FCB-1
$2.25

LOADED FILM HOLDERS

Extra film holders for in-the-fiald changing
are available for the Camroc. They come

4 to an order, each pre-loaded with a fresh
Astropan 400 film disc. Film holders may
be returned with the film for processing.
They are reusable and subject to refund
when returned as explained below.
Shipping weight 2 oz,

Cat. No. 651-FFH-4 4 for $3.25

REFUND PLAN ON FILM HOLDERS

A refund of $.15 will be allowed for all film
holders returned 10 us in good re-usable
condition. When returning film holders for
any reasen you may deduct §.15 for each
holder returned. Unless you specifically
requast their return, all holders sant us
will be automatically retained and the
refund will be made or credit allowed.

FILM ONLY

Precision cut Atropan 400 film discs to fit
Camroc film holder. Packaged |n light-
proof double envelope. Envelope should
be opened ONLY IN TOTAL DARKNESS
to avoid ruining the film. Handling and
loading instructions included. Shipping
weight 1.5 oz,

Cat. No, B51-NF-6 6 for $1.25

Astron
DELTA

Recommended 2-stage booster for Camroc

y rocke! camera (camera not included).

Can be flown either single or two stage
Accommodates all BT-50 size payloa
sections and nose cones. Advance slage
coupling for top dependability. Includes
Tech Report on TR-2. Nose cone

not included. Pat, No. 3,292 302

Specifications

Length 13.8" (34.5cm)
Body Dia. 0.876" (24.8mm)
Weight 1.5 oz. (43 gr)
Shipping wt. 6 oz.

Recommended Engines

With Without
Camroc Camroc
BRNALE g5 | Biem
STAGE CB-7 B6-4
FLIGHTS C8-5
B6-0
MULTI- | Booster | B14-0 B14-0
STAGE Ce-0
FLIGHTS 814-6 BE-6
Upper | g14.7 B14-7
Stage | cg.7 C6-7

Cat. No. 701-K-18




OCKEJRONICS

N

.

TX-1A (assembled and tested) $21.95

TX=1UKIE farm) s odmmd s $14.95
Accessory Kt TRA-1, . vuwsess $ 295
Accessory Kit TXA-2,........ $ 3.95
Accessory Kit TXA-3......... $ 595
Accessory Kit TXA-4......... § 5.95

TC-903 Walkie-Talkie (each) ..$14.95

Shipping wt, for Walkle Talkie s 16 oz. All
others, 6 oz.

The Rocketronics Catalog lists all
Rocketronics Kits and has a complete
Technical Section. It is free upon re-
guest.

Now Estes brings a whole new concept and
dimension to Model Rocketry.

The TRANSROC Transmitter (TX-1) is your basic unit. Launched in Its basic module it sends back an
intermittent ''beep” to serve as a rocket finder or demonstration unit. After taking this first step you'll soon
want to add other (not included) low-cost components to make your TRANSROC flights even more valuable.
By adding the Microphone Kit (TXA-1) to the basic unit you will be able to hear, even record and analyze,
all the sounds from on board your rocket, Including the countdown, lift-off, stage separation, wind nolses
and parachute ejection. With the Spin-Rate Telemetering Kit (TXA-2) you can study the effects of the fin
alignment, or conduct experiments on the effects of other aerodynamic surfaces. You can also add
Temperature Telemetering Kits (TXA-3 and TXA-4) and measure temperature-versus-altitude, an exciting
way of studying temperature inversions or predicting alr pollution.

The TRANSROC system is avallable now, and s so versatile you'll be able to adapt it to all your future
telemetry needs; yet the basic unit and all add-on components are engineered to fit the rocketeer's budget,

TRANSROC TRANSMITTER

When the rocket is launched, this tiny transmitter which requires no FCC license sends back an intermittent
beep every second which can be received on standard walkie-talkie receivers (such as the Estes TC-903)
or other Citizen's Band receivers set to any Channel in the 27 mhz, Citizen's Band (Channel 14 standard).
This beacon signal Is perfect for a basic demonstration of radio broadcast techniques and for recovering
models diffigult to locate.

The closer you approach.the rocket, the stronger the signal becomes. A small 15-volt battery powers loud
and clear signals with an effective range of 5 miles in flight and several hundred yards on the ground.

The kit, when assembled, weighs only 0.6 oz. (without battery) and comes complete with crystal and tralling
wire antenna. The battery, which operates the transmitter up to 24 hours, is not included. The device
assembles in an evening, fits perfectly in a BT-50 body tube, or can be easily adapted to larger rockets.

For those with no electronic kit building experience, we suggest the completely assembled and tested
TRANSROC (TX-1A.)
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Designed for specific launch
and flight functions, rocket
engines are expendable —
not reusable.

ROCKET ENGINES guality-tested engines for high-performance flights

The finest engine made... you can depend on it ... for every flight application

The desian and development of the Estes model rockel engine
was the real beginning of the safe, educational and exciting
hobby that model rockelry has become.

Today's modern rocket engine is the result of over 14 years
of engineering effarts al Estes Industries. Consequently, today's
rocketeer has dependable, safety-proven engines o carry on
his rocke!l activities.

The energy-packed, solid-propellant Estes model rocket engine
is a complete power system for vour rockel. It is designed and
pre-manufactured lo perform all power functions for depend-
able launch and activation of a recovery system. In one com-
pact package it provides thrust for quick lift-off and acceleration
to high altitudes, allows for a timed delay period 1o reach peak

allitude while delivering smoke trail for easy tracking, and su
plies ejection power for the parachule or other system for ye
rocket's safe return to earth.

Reliability-proven in over 30 million launchings, Esles engin
are manufactured under controlled conditions within exacti
lolerance limits. You can count on them for consistent p
formance from cne launch to the next. You'll launch with cc
fidence in contest and axhibition flying.

Six power levels are avallable in Estes engines. Total impul
is tailored to fil the various NAR-FAI classes. Average thru
peak thrust and delay limes are se! up o give the best p
formance within these classes and 1o provide the most use
selection of engines for all rockeleers.

Graphic explanation of a rocket engine’s
fundamental construction and functions.

CUT-AWAY
ENGINE

Ejection charge
for deployment af
recovery system

Neon-thrust delay
and smoke
fracking charge

High thrust charge
far lifi-off and
acceleration

ENGINE CODING FOR

QUICK-N-EASY IDENTIFICATION

1. Label color indicates recommended use of
the-engine.

B BREEN i s " A .. Single stage rockels

b PURPLE & BLUE..Top stage and mulli-slage rockels

B RER Ga v anesn Booster and intermediale stages

of multi-siage modals
2. Code designalion stamped on the
engine gives uselul and important
information on’its performance capa-
bilities.

a. This pertion indicates total impulse or
lotal power produced by the engine.

b. This portion shows the engine's aver-
age thrust in newions and helps you
choose the right engine for your
rocket's flight,

¢. This number gives you the. delay in
seconds beiween burnout and ejection
charge. Lels you choose the engine with
the delay time you want for any fight

Igniters and complete instructions are in-
cluded with Esles engines.
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MINI-ENGINE SELECT]ON CHAHT

MINI-ENGINE ADAPTER

Here are all the parts you'll need to design
and build your own Mini-Brute Kit.

eTe Tine . ;:gf Y'Ozrlﬁ??;'tr:ell-\lv?iir?le FIN STOCK Adapter Ring
. erie | -
SINGLE STAGE ENGINES a mini-engine — S s s | ey i
1/4 A3-2T 4for$ .99 reduce weightandget | T TETErreecees >
/24327 4for$1.08 D s oau Sonos: e e
syl 4 for $1.18 Heavy.duty conetruc- T 25 TAS20............ -30
AT 4 for $1.19 | l:Illlflﬂjng. g? elg A gm’g gg __________ ';: 70 1 v P P 35
STAG SINE cat N, BNCBW. ... . ... .40  Stage Coupler
35¢ BNCSAW. ..ovvnns 35 TV T o R i0
Body Tubes: Parachute
BT-5— 18" long.... .30 o T R, e .35

BOOSTER ENGINES

SINGLE STAGE ENGINES

AZ-4T 28 oz

"BOOSTER Enames

1/2 A3-07 2B oz. 0.36 sec

0.166

47
6.4

0.0862

3.50 oz,

1/4 A3-2T 23 oz. 0.18 sec 0.173 4.9 0.031 0.88
1/2 A3-2T 28 2. 0.36 sec 0.198 586 0.062 1.75
A3-2T 28 oZ. 0.86 sec 0.254 7.2 0.124 4 3.50
0.86 sec 0.268 7.6 0.124 3.50

BT-5P —5.1"long.. .15

Small Parts:

1/2 A3-0T 4 for $1.09 0.28 1.25 nane :
A3-0T 4for$1.98 056 250  nome 35002 Eg';g‘a'“k 3/20  Screw-Eye SE-3.. 6/.30

: Engine Holder: Nose Cone WElnhll
=17 77 N 3/ NGW-4........ 20/.40

A SUBSIDIARY OF DAMON

0.226

D.124

A3-0T 28 oz, 0.86 sec

39




HOCKET ENGINE SELECTION CHART

Prices and Specifications Data for correct engine choice

Notes:

SINGLE STAGE ENGINES GREEN LABEL ] Complete instruc-

tions and igniter
{NWI-1) are
Included with
each rocket engin
ordered from
Estes Industries.

All Series | and 1l
engines are 2.75
in. leng and

0.690 in. dia.

'Pound seconds.
INewton seconds

(figures shown
are maximum.)

UPPER STAGE ENGINES' PURPLE or BLUE LABEL %EE&:E;W‘M
“0R single stage

engines if used In
very light rockets.

SAeplaces both
1/4A.8 and 1/2A
booster angines,

$Static test engim

. with phtJ%Ito
BOOSTER ENGINES RED LABEL Brpek com

See Page 44
For Ingiters

Shipping wt. of
each engine is
approximately

1% oz

*Series |l Engine
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MIGHTY ‘D’ ENGINES

Time Maximum Initial Propellant
Cat. No. and Prices Total Impulse Delay Lill-off Welghts | Maximum Thrust Weight Weight Recommended | wotas:
Gr. Use

Engine Type 3 lor Ib sec’ n-sac! (#=15%) With Engines Thrust Duration Oz. Gr,

Complete instruc-
tions and |gniter
(NWI-1) are
fincluded with

each rocket engine
ordered fram
Estes Industries.

With the advancement of model rackelry to bigger birds, |larger payloads
and higher allilude demands, Estes Indusiries has developed the ‘D' engine  shipping wt, of
(Series V). f ) ! sach engine is

The Estes big 'D' provides Iwice the power of the largest Series | engine.  approximately
It's the first dependable 'D' engine to provide lhe consistent high-thrust 2% oz.
and tolal impulse |evels nacessary for peak performance in its class, i Earias i

Precision manufacturing capabilily, experience and gualily control al :‘n -I“a""“mvz 75
Esles Industries assure superior and consistenl performance for Estes 'D’ ,nﬂnnm :nd ¥
power — the same quality and ru?.lla‘r.tulih.r which have been praven in over 20  0.945 in. dia.
HECDMMENDED million Estes-powered launches.

OMNLY FOR When flying your rockeis with the more powerful ‘D' engines give even 'Poundseconds.

ESTES ‘D’ POWER
FOR

HIGH ALTITUDE
PERFORMANCE,
BIG PAYLOAD
LAUNCHES

EXPERIENCED greater consideration to normal safety precautions. Refer to items &, 6, NS .
ROCKETEERS 13 and 14 in the safety code on inside back cover. m:u""r:::h‘;‘:f: ¥
SHORT ENGINES : are maximum,)
2 IClosest previous
Time Maximum Initial Propellant aquivalent
Cal. Ne. and Prices Tetal Impulse Delay Lift-off Weights Maximum Thrust Weight Weight Roplaces Oid| ' shown,
Engine Type 3for Ib sec! n-sec? (=15%) With Engines Thrust Duration Oz. Gr. Oz, Gr.- | Engine Type| 4OR single stage
engines if used In

SINGLE STAGE ENGINES GREEN LABEL very light rockets,

Series |1 engines
ara 1.75'In, long
and 0.690 In.'dir

UPPER STAGE ENGINES PURPLE or BLUE LABEL

RED LABEL

BOOSTER ENGINES




LAUNCH CONTROL SYSTEM
NEW anp soLAR IGNITERS

FS-10 available May 1, 1972 NWI-2  available May 1, 19i

ESTES “"NEW™” SOLAR “NEW" from ESTES...
LAUNCH CONTROL SYSTEM ... SOLAR IGNITERS

This futuristically designed launch Add increased reliability at lift-off
control unit requires anly 4 pen light with Estes “NEW" high performan:
hatteries for power. Advanced shape | Solar |gniter. This uprated gniter
allows for perfect hand held contral. | s designed especially for the new
Unit is easily assembled in minltes ESTES BOLAR LAUNCH GONTRO
and features safety kay, cantinuity SYSTEM, FS-10. Features easy
check lamp, and 15 feet of lightweight | engine inslallation and is suitable:
launch cable. System is constructed all ESTES launch control systems;
of durable "non-breakable" plastic Requires only a 6 volt power sourp
'‘Micra-clips' are prasoldered. Use

with Estes new solar ighilers

(NWH-2) (batteries not included) o

Shipping weigh! 8 oz. Shipping weight | oz
Cal. No.721-F8-100.. .. ..., $§2.95 | Cat. No. 721-NWI-2. .. .. 6 for 3




LAUNCHERS

TILT-A-PAD PORTA-PAD
Plastic Tripod

Wooden Tripod

This flexible launeher g
launch contral and conv
stand permi s
o 12 oz. (an
1). Tilts

i
compact sio
assemble kit { [
Cat. Mo 701=RE30. . e . $3.75

Cat. No. 701-RL-4 $3.25

TILT-A-PAD \
Wooden Tripod \

\\ PORTA-PAD
\ Plastic Tripod

iocket not included



TWO-PIECE ROD: Handy collapsible two-piece rod for
portable launchers, Pieces slip together to make a 36" long
rod. Base rod has a diameter of %", Shippirg weight & oz.

2 e T 43 B e s e e e e $ .35

ADD-ON ROD: Sturdy V" diameter, 18" long launch rod
section expands two-plece rod (see above) to 537 |ength,
gives extra control of flight path. For a constant Va" dia-
meter launch rod. Join twoor three add-on sections together.
| Shipping weight & oz.

Gats Nodivor-RER=S: oo s i i % .25 per section

NICHROME WIRE: Elecirical heating wire for modal
rocket ignition, 30 recammended for use with car batteries,
#32 for use with other power supplies. Shipping weight 1 oz,
No. 30, 15-FOOT ROLL: Cal. No. B51-NW-30A. . . .. $ .60
No. 32, 15-FOOT ROLL: Cal. No. B51-NW-32A. . ... $ .50

L

DELUXE BLAST DEFLECTOR: Durable pressed steal
plale defleets engine blast oudl and away from launcher,
8l Two inches wide, fiva inches long. |deal for launchers that
il “eceive extensive use. Shipping weight 5 oz.

Cat Mo T 01 BD 2 s e s S i

MASKING TAPE: Use io secure engines in models, mask
for painting, ‘etc. Strang, flexible ¥2" wide tape comes in 30!
rolls. Shipping welght 5 6z,

A oSS o R s et e e o b o) $ .55

BLAST DEFLECTOR PLATE: Slip-on metal defiector
plate fits any launcher using %" rod, protects launcher base
| from rockel blast Four-inch diameter. Shipping weight 5 oz.

NG BEER e e T ke $ .55

MICRO-CLIPS: Equip your launcher with the best, Spring-
loaded solid copper clips connect lead wires o igniters,
Easy to clean and highly conductive with Hat contact sur-
faces. Only 1.1 Inches lang, atiach 1o leads with ar without
solder. Shipping weight 1 oz.

By et el v ol (Rl e RS eVt 2for§ .35

IGNITERS: Easy-to-use, extra reliable igniters — the same
type as supplied with all Estes engines. Suitable for ignition
systems using 6 volls or more, See engine instructions for
inslaliation procedure. (Patent No. 3,363,558). Shipping
weight 1 oz.

Cat. No. 701-NWl-tn it iaiin e alori$Laa0

BATTERY CLIPS: Ideal for hookup to car batieries,
heavy duty clips connect to terminals up te 1 in dia. Clips
ara 3" long, avallable with black and red [nsulaicrs. Specify
color{s) when crdering, Shipping weight 5 oz. L

o T e e o U T N o & B 2for$ .90

| SWIVEL ASSEMBLY: Perfect launcher swivel for all
launchers. Provides 360° rotation and full tilt adjustments;
| yet locks securely in selecled position, Handles V" rod.
3/16" rod, and C-rall. Shipping weight % oz.

LEAD WIRE: Flexible, durable size 18 two-conductor ins
sulated wire. Ideal as a lead from firing panel 1o launcher
zip the conductors apart for wiring inside the panel. n 12+
foot lengths. Shipping weight 5 oz

Gatd Mos BTl 2 b e ilan i s sl el




ELECTRICAL EQUIPMENT

PILOT LIGHT HOLDER: Addsvisual control to launch panel
Halder is steel with %" red plastic jewel, mounts in 7/16" hole
Takes either B or 12 valt bulbs, bulb not included. Shipping
weight 4 0z.

(BEL0 o fotog 0l 0 B g et S SRS A [ R R A Tt s $ .95

6 VOLT BULB: Fits holder No. LH-1. Shipping weighl 1 oz.
(Type 51.)
EatiNo BT =AL-E o, o e L e e $ .20
12 VOLT BULB: Fits holder No. LH-1. Shipping weight 1 oz
(Type 53.)
Gat NCL RTINS RN e L T B i e e e $ .20

KEY SAFETY SWITCH: Prevenis accidental launching of
rockets. SPST, turns on with key, must be furned off 1o remove
key. Mounts in %" hole. One key included. Shipping weight
4 0z.

L] i el T B e e e et BRI Do Sy P T e £3.00

EXTRA KEY: Cat No. 651-KSW-1K. .. .. ...0o.... $. 50

PUSH BUTTON SWITCH: Heavy duly construction momen-
tary type, SPST, normally open. Excellent for use as a firing
switch. Mounts n %" hole. Shipping weigh! 4 oz.

GatMo- B SN RTs r n r ed £1.25

ROTARY SWITCH: Twelve position single pole rotary switch
— use as a selector switch with firing systems using mare than
one launcher. Non-shorting, mounls in %" hale. Shipping
weight 5 oz.

Cat, No. 701-SWR-1.., .. R e e e e Ty $2.25

DIAL PLATE: Numbered 12 position plate for use with rotary
switch No. SWH-1, Mounts on panel with same nut used ta hoid
swilch. Etched aluminum on black background. Shipping
weight 1 oz.

Far o L By 1 [~ B Rl b LR e R

SOLDERING IRON: 25 watt. Develops up la 720°F. Handle
remains cool, Replaceable, pre-tinned nickel-plated lip. Use
with rosin core solder. Shlppmg wmgm 1 k.

Cat. No. BT1-8Sl=1. . cu i vuviiy . $4.00

COMPLETE LAUNCH CONTROL SYSTEM: Use wilh .
12 volt car battery (no need to remoave batlery from car jusi
connect the Launch Control System's battery clips to the bai
tery terminals) for any model, including the large birds. If you
don't have access to a car ballery, Use a Ray-O-Vac No, 918
Eversady No, 731, or'a Burgess TW-1, available al most hard
ware stores. Shipping weight 12 oz,

Cat. No. 701-F8-5 $3.75

MULTI-PAD: |deal for clubs. Seguentially launches | o 6
models. Plug-in an extra rack lo increase capacity to 12
Operates from any 12-voll car batiery. Safety key swilch for
power supply. Panel lights for power supply and far centinuity
check for each pad. Public address system. Shipping weighl
24 Ibs.

Cat. No. 711-MFS-1 . $150.00

ALTISCOPE: Find out how high [t went with Altiscope! Can
also be used’lo find heights of lrees, buildings, mounlains
poles, etc. Comes in kit farm complete with instruclions, trig
lables, technical report TR-3 on altitude Iracking and' 2-0 alti
tude compuler, Patanl No. 3,208,147, Shipping weight 20 oz

BN T O AT L S T R e L N e $3.95

LAUNCH RAILS: Rigid aluminum 'C' ralls offer
new possibilities for your launcher designs

'C' RAIL: 3" sguare (oulside), Comes In 187 long seclions
Durable aluminum for 'long life and rust-free service. Use al
least 2 sections connected with a |ociner {see below) lor [aunch
rail. Shipping weight 6 oz

Cat. No. GB1-LR-184A. 2 for $1.30
RAIL JOINER: Spring clip 2" lang by " wide; fits Inside rail

ends, holds two rail sections securely together for assembling
launch rails 36" long and |langer. Shinpmg weight 2 oz

Cal. Mo, 691-RJ-1BA. . ....... . $ .40 each

catntless




RECOVERY EQUIPMENT AND SUPPLIES

PARACHUTE KITS: Get the best in parachule re-
coveryl Two color printed plastic ‘chutes give
maximum wisibility — fealure easy-lo-see patiern.
Lighlweiaht, durable and easily folded, these 'chutes
are only 0.0075" thick, allowing the mos! malerial lo
be packed inlo the least body space. Each kit comes
complete with ‘chute material, lape sirips and
shroud lines. Shipping weight 2 oz,

SHROUD LINES: Build reliable, durable custom
parachutes with this strong, hard surface shroud line
cord. Comes in 72 yard spoals. Shipping wi. 5 oz

Gat: Mo, T 8LT-1 . i v s s $ .50

Parachute Net Price

Cat. No. Diameler Weight Each
.035

701-PK-8 8 inches o0z. $ .35
078

T01-PK-12 12 inches oz. $ .35
e 2 T 144

701-PK-18 18 inches 0z. $ 45
e 298

701-PK-24 24 inches oz $ .60

SCREW EYES: Specily size when ordering. Ship-
ping weight for 3 eyes 1 oz

LARGE EYE: 1" long; .04 oz

et NO, BBYSBE-T 0 St sl 6fors .30
SMALL EYE: 3" long; .03 0z.

Lt i e T o] O R R - Gfors .30
EXTRA SMALL EYE: %" long; .01 oz.

ol N BRIESE- L | e i s 6for$ .30

ALUMINIZED PARACHUTE MATERIAL: Fire-re-
sistant, exira strong coated polyethylene. 3 feet x 3
feet. 1.25 mil, thick. Shipping weight'2 oz.

Cal. No. T11-PM-3.. L oo e 2 for $1.50

TAPE DISCS: Fastenshroud lines lo plastic 'chules
or streamers with these 3" pressure sensitive {ape
discs. Shipping weight for 12 discs, 1 oz.

Cat. No. 51-TD-1....... 2 sheets of 12 for $ .40

STREAMER MATERIAL: Brght arange, llame re-
sislant crepe paper streamers, In 7V -fool lengths,
enough for two 1o eight streamers. Specily size when
ordering. Shipping weight 1 oz.

1" wide — Nel wt, 092 oz

Gal NEBEIE M= v i shaies o aTh 6for$ .70
2" wide — Net wl. .184 oz.
Gal e, BET-SMEZ L a ks et 6for$ .90

TAPE STRIPS: For top strenath, low bulk and [ow
weight, fasten shroud lines with these %" x 34" tape
strips. In sheets of 35 strips. Shipping weight 1 oz.
Cat MNo.851-TD-2....... 2 sheets of 35 for § .60

RECOVERY WADDING: Gives protection fram hot
gjection gases for parachutes and streamers. Each
package contains approximately 75 4%2" squares —
enough wadding for up to 25 flights. Instructions jn-
cluded |n package, Shipping weigh! G oz.

Cat. No. 7T01-RP-1A. ..o vvvnven s i e ] $ .40

SHOCK CORD: Specify widih when ordering.
Shipping weight 1 oz.

¥s" wide: Net wi. 0.039 oz., Cat. No. 671-5C-1  § .10
" wide: Net wi, 0.0768 oz., Cat, No. 671-5G-2 § .15
Also 36" long for greater sirelch on those larger
birds.

Va" wide: Net wt. 0.078 oz., Cat. No, 681-8C-3  § .20

SNAP SWIVELS: For quick changes apd reduced
tangling in your recovery systems, use these liny 1"
lang snap swivels. Net weight .01 oz. Shipping weight
for 6 swivels 1 oz.

Cal NoATDT-BV-12 et v 12for§ .80




ASSEMBLY SPECIAL A Complete Construction and Finishing Set

One convenient package containing all the tools and supplies recommended for assembling,
painting, and decorating most model rockels. Ideal for the beginner who doesn’t already
fiave modeling eguipment. This set helps you bujld the best models right from the siart

BUILDING WITH
ESTES SUPPLIES

1 Bottle White Glue  No, WG-1 I Battle Dope Thinnes | Knife No. KN5-3
3 Emery Boards Mo, BE-1 No. BOT-1 18 Sheels Sandpaper No. SPA-2
1 Bottle Sanding Sealer 1 Hottle White Dope No. BRD-| 3 Paint Bru ; Mo, PB-3
Ma, §5-1 1 Aall Masking Tape No. MT-1 1 Bottle Orange Dope
i Bottle Silver Dope Mo, BRD-1 | Hatile Black Depe No. BRD-1 No. BRD-1
3 Sheats Sanding Material No. SP-320 1 Gold Mine Special Decal Sheet No, D-5
Gl No: T01-Cia A Shipping WHERSI B N Sk s vm el s dulib sl e 948
RANGE BOX

Good-looking, roomy, tough all-metal box. A big 11% " x 5% "
4* complete with a three compartment tray for small parts. Has
full-drawrn seamless body, snap calch with eye for padiogk
Shipping weight 2 pounds.

oty S ) BB L e P e B B e coee $4.25

LARGE RANGE BOX

Big enough to- hold an Altiscope, an Elecire-Launch and a
model or two, this sturdy all steel ranpe Dox measures
18" x 7Va" x 6”. Watertight construction protects your supplies
double action latch eliminates spilling, multi-section tray helps
keep things arganized. Shipping weight 6 pounds

Cat Mo 0 - RB 2 i e a5t iite s il st B0




CUSTOM ASSORTMENTS

LAUNCH PAD SPECIAL
Perfect, starter assortment for a  basic
foundation [?Iru: gned around the durable
BT-30 body : for easy to build,
Iorq lasting ‘b

Contains “1| |".'1'!5 and supplies

1&‘_ESSary

builging. A comprehensive design manual
quides you to hours of fun and satisfac-
fien in building serviceablerockels, A good
nasic assortment for sfudies in aerody-
namics, stability and recovery techniques
Shipped in a sturdy field box with handle

and compariments for engines, supplies
ioals; elc, Ideal range box

Shipping wi. 1 Ib., 14'0z

GaliMo. WO1=ES 80 cu b es 1 T00

Mode! tackelry

rocketeer who wanis lo explore new designs and ideas.

BODY TUBES
6 Body Tubes.....#¥BT-30
NOSE CONES
2 Mose Caongs  #BNC-30C
1 Nose Gone ..#BNC-30D
1 Mose Cone ..ZBNC-30E

LEZBNC-30M
FBNC-30N

1 Nose Cone
1 Mose Caone

RECOVERY

EQUIPMENT

2 Parachutes SZEPE-12A

1 Parachute .HPK-BA

1 Parachute Material
EPM-2

| Streamer Material #5M-1
Sheet Tape Strips #TD-2
1 Rolll Shroud Lines #5LT-1

6 Shock Cords ... . #S5C-1
6 Screw Eyes . HoE-D

FIN MATERIAL

4 a Fin Stock #BEFS-20
2 Balsa Fin Stock

#BFS-30
MISCELLANEOUS [
6 Engine Blocks *EB-30A
3 Launch Lugs ...#LL-2C
1 Design Manual P

1 Fin Pattern Sheet =PP-2
1 Fin Pattern Sheet =PP-3

LIFT-OFF SPECIAL

For building an all-purpose rocket fleet
Lift-off to mere rocket bullding enjoyment
with this special-value assortiment. A bal-
anced selaction ol parts and supplies o
build and decorale many different types
af rockets. Real savings. Great for gifts
or. for yourself as you build advanced. or

experimental models. Shipping wi. 2 |bs
9.0z
Cat. No, 701-ES-110 $12.95

Shipped.in a sturdy field box with
handle and cempartmentis far
engines, supplies, ltools, elc

Ideal range box

Many new, unique and useful rocket designs have been produced by imaginative rocketeers. In this section
you'll find representative money-saving assortments of components for the beginner and for the experienced

NOSE CDNES

FIN MATERIAL
| Balsa Shest
2 Balsa Sheats
3 Balsa i
2 Balsa
BOD‘I" TUBES
#BT-60

}' BT-30 P
BULKHEADS AND HOLDER
| #NB-B80 3 =EB-3C
1 #NB-30
1 ENB-20 | #EH- 'JD
RECOVEHY EDUIPMENT

rachute Material

1 Streamer Material
2 Sheets Tape Sirlps :
| Roll Shroud Lines. .. .. £
3 Snap Swivels

9 Scre es
G Shock C
1 Shock Cord

MISCELLANEOUS

| Balsa Adapter
1 -"tt':m er Sat

3 Nose Cr. cD:
6 Mose Caone Weights ENCW
3 Reinforeing Materia ZPAM:
3 Launching Lugs =12
-De al "-Jhee : = :%-




ORBIT SPECIAL

Shipped in a sturdy field box with handle and compariments for engines, supplies, tools,

etc. Ideal range box.

You or your club members will "'orbit” a whole host of rockets befare this value-packed
assortment has been used, With the representative selection of parts and supplies in-
cluded, your imagination will have a change to run free on many rockel projects and
experiments. Yaluable design manual included. Shipping weight 2 Ibs., 9 oz,

Cali MO TOTEBET B8 o vovisiore oo oimimin nlos il s iin iess e-aleis 0o asspaien b ook iess

i

%ﬁgllh‘\\

veie .. $18.75

N\

RANGE KIT SPECIAL

NOSE BLOCKS, ENGINE
BLOCKS, HOLDERS, ETC.
| Mose Block ........ =NB-60
1 MNose Block ....... #FNB-50
1 MNoseBlock .......
2 Mose Blocks

3 Engine Blocks

3 Engine Blocks . ZEB-20A
1 Engine Mount ....ZEH-2050
1 Engine Mount ....#EH-2060
1 Stage Coupler ..... #JT-50C
| Stage Coupler ..... #JT-60C

RECOVERY EQUIPMENT

| Parachute Material ..FPM-2
2 Parachutes ........ ZFPK-BA
3 Parachutes ......: EPK-12A
2 Parachutes ., ...... HFPK-18A
1+Parachute ...... L .EPK-24A
3 Streamer Material , ..&#5M-1
2 Sheets Tape Sirips . .. ETD-2

1 Roll Shroud Lines ,..#SLT-1

6 Shock Cords ........%SC-1
3 Bhock Cords ........ #5C-2
12 Screw Eyes ........ Z5E-1

3 Snap Swivels

BODY TUBES

NOSE CONES

— ke ko ke ki

1 #BT-60
1 #B8T-50
3 #BT-30
2 ZBT-20
2 FBT-10H

FEBNC-60L

EZBNC-50K
#BNC-30D
EBNC-30E
#FBNC-30M
FBNC-20A

ZBNC-20B

ZBNC-20N
ZBNC-104A
#BNC-10B

ADAPTERS

-Bala) saaiaa £TA-2050A
1 BAME e s e #TA-2060
1Balsa ...... 0000 #TA-5060
1 Paper vaed o EBTAA
FIN MATERIAL

3 Balsa Sheets ..... ZBFS5-10
3 Balsa Sheets ..... ZBFS5-20
3 Balsa Sheets ..... #BFS-30
3 Baisa Sheets ..... #BF5-40

MISCELLANEQUS

1 Payload Section ...%PS-20A

1 Nese Cone Stock ...ZENCS-1
1 Nose Cone Stock ...#NCS-2
3 Nose Cone Dowels. . #NCD-1
B Nose Cone Weights #NCW-1
ZPAM-1
+GR-2

3 Reinforcing Material
1 Reinforcing Material
6 Launching Lugs

1 Decal Sheet ,........

1 Decal Sheet ..........
1 Design Manual
1 Fin Pattern Sheet..... #PP-2
1 Fin Pattern Sheel....%PP-3

A slurdy, all metal range box (RB-1), loaded with all these mos! needed items

21 |lgniters
1 Bottle White Glue
1 Knife Handle
3 Knife Blades
1 Tweezers
5 Flight Data Sheets
1 Rell Shroud Lines
| Sheet Tape Strips

2 Packs Flameproof
Recovery Wadding

4 Parachutes

1 Streamer Material
3 Screw Eyes

3 Nose Cone Weights
1 Roll Masking Tape
2 Balsa Fin Slock

Shipping weight 2 Ibs., 13 oz. Sorry, no substitutions.

Cat. No. 701-RBK-1...cvvunn

3 Launching Luas
18 Sheets Sandpaper

| Engine Holder

1 Reinforcing Material

3 Snap Swivels

L

A

shock Cords

4
4

1 Emeary Board
2 Micro-Clips

waldyasien SERO0

49



ROCKET BODY TUBES PAYLOAD SECTIONS

Price Inside OQuiside Wall Wi. in Ounces Price Weight oz. Inside Inside Overall
Cal. No. Each  Length  Diameter Diameter Thickness Net  Ship. Cat. No. Each Body Mat'l. Net Ship.  Fits Dia. Length Length

BALSA BLOCKS

Just the handy odds-and-ends you al-
ways need — but rarely have.

BALSA BLOCKS FOR NOSE CONES

You can order nose cone stock in 4” to 6" lengths, perfect tor furning your own nose
cone shapes. These are cut-off pleces from our manufacturing process. Slightly
damaged corners will not interfere with their usability. With each block ordered, Estes
includes a nose cone dowel, NCD-2.

1" % 1" blocks, shipping wt. 1 0z., Cat. No. B81-NCS-1A. . .....covrunnnnn ea. § .15
2" x 2" blocks, shipping wt. 3 oz., Cal. No. 631-NCS-2A. . .. ....cvunn ..ea. §.20

You can build accessories for your
launch pad. Make repairs. Customize,
The handiest bag you'll ever find.

Shipping weight 15 oz.
Cat. No. 711-NCS-10.. .. :. ....51.00




NOSE CONES

Nose cone dimensions
listed to the right, columns
1,2and 3.

Average
Weight

LIGHTWEIGHT CONES FOR BT:5 651-BNC-5V

a5 651-BNC-5E 10z

. 4 éﬂ 651-BNC-55 10z

& 651-BNC-5W 207

PERFECT FOR BT-10 z} Zr‘ 651-BNC-10A 13/16” 1oz
- / 701-BNC-10B 1-11/186"

VARIETY FOR BT-20 13 651-BNC-20A 13/16”
” 701-BNC-20P 1-5/16" 40z
8/ 9 701-BNC-20B 1-11/16" ] oz
7 Qg 651-BNC-20R 2-3/4” 2oz
%) 651-BNC-20N 2-3/4” 20z

BALSA BEAUTIES FOR BT-30 651-BNC-30C 1oz

15, 1€ 701-BNC-30D 1 oz

13 AetT 651-BNC-30M 1 oz.

Q Q 701-BNC-30E 10z
701-BNC-30N

DESIGNED FOR BT-50 4, 651-BNC-50J
10/ ]2 701-BNC-50K :
Ji18 701-BNC-50X 4 0z
Q 671-BNC-50AD 6 oz
651-BNC-50Y 6 0z.
JUST RIGHT FOR BT-55 25 651-BNC-55AA 4 o0z
aa/] 24 701-BNC-55F 4 oz
s 701-BNC-55AC 6 oz.
&/ ! 711-BNC-55AD
EXCLUSIVELY FOR BT-60 " 701-BNC-60AB
e 651-BNC-60T
22; 27957 651-BNC-60L A6
&/ 681-BNC-60AH

IDEAL FORPST-85 a0 [l > 701-BNC-65L

FITS BT-70 A > 681-BNC-70AJ

TAIL CONE FOR BT-5532 =

(With pre-drilled hole) 701-BTC-55Z

51



FIN STOCK

Top quality balsa sheeting for making fins for model rockets. For maxi-
mum strength, grain of wood should follow the leading edge of fin.
Read FINS in Vol. 3, No. 3 of the MODEL ROCKET NEWS for more

information.
: Dimensions
Catalog No. (In Inches)

.0685] 4| High Performance
.130| 4 | High Performance
.173| 6| High Performance
016 2 | Glider Elevon
50| 4 | Sport Models
200| 6| Sport Models
200] 4 | Cluster Rockets

; .265 | 6 | Glider Wings

50 |16 | Boost Glider

FIN PATTERNS

Popular fin designs, all tried and proven, printed full size on heavy
index stock. Simply cut out and irace around pattern to transfer design
to balsa. A must for the model rocket designer. Ship. wt. 1 oz.

SHEET No. 2 (14 patterns) Catalog No. 851 —pp-2.......cennn $ .25
SHEET No. 3 (15 patterns) Catalog No. 681 —pp-3............ $ .25

CENTERING RINGS

For centering a BT-20 body tube with a BT-50. Greater
strangth makes for use with high thrust engines.
Weight per pair .285 oz. Shipping weight 3 oz,

Cal. No, B81-AR-2050. . .....c.cunians 10 for § .50

To center a BT-50 tube in a BT-55 body lube. Extra
strong for “D" engine mounts, Weight 0.062 oz. each.
Shipping weight 2 oz,

Cat. No. BI4-AR-5055.. ... .couveurunns 4for$ .35

B31-EH -2050
651-EH -20656
651-EH -2060

694-EM-5063

A713-EM-520

694-EM-2050

Add still another dimension fo rockel design. Easy |
use paper adapters, are perfect for making transition
between tube sizes for countless designs.

MULTI-PURPOSE SET — Includes a fotal of 2
rings for positianing BT-5 in BT-20; BT-5, BT-20, BT-3
in BT-50: and BT-5, BT-20, BT-30, and BT-50 in BT-6(
Alzo three universal tapered shrouds and instruction:
Shipping weight 2 oz.

o e & L 1, e P — |
20-50 RINGS — 20 rings for centering and mountin
BT-20 in BT-50. Shipping weight 2 oz.

Cat. No. 851-RA-2050.....cunavviis $ .30 per s¢
20-55 RINGS — 10 rings for cenlering and mountin
BT-20 in BT-55. Shipping weight 2 oz.

Cat. No, 871-RA-2055. ... .ivuinvens $ .30 per s¢
20-60 RINGS — 10 rings for ceniering and mauntin
BT-20 in BT-60. Shipping weight 2 oz.

Cat. No, 651-RA-2080. . s .vvunennnss $ .30 per s¢




Use these top qualily, featherweight balsa nose blocks
in payload sections and anywhere else a solid bulkhead
is reguired. Precision turned for exact fit in body lubes.

Tweight oz. |

Catalog No. | Fiis | Net ship.

For multi-staging, joining body tubes, positioning adap-
ter rings, etc. Make perfect guides for cutling body
tubes and sanding cut edges of body tubes, too. Ship-
ping weight for all is 2 oz. each.

' Average

Adapters give flexibility for rocket design. Switeh from
one size body tube to another for payload capsules,
parachule’ comparimenls, propulsion sections, etc
Adapters fitting BT-20 can be built up with masking tape
to fit BT-30. Any adapter can be hollowed to make a
passage for ejection gases. All adapigrs have at least
¥2" mating surface on each end.

Welght oa.
Net Ship

651-TA-520
651-TA-550
651-TA-2050A
681-TA-2055
651-TA-2060
701-TA-5055
651-TA-5080 BT-50t0 BT-60
701-TA-5065 BT-5010PST-65
701-TA-5560 BT-55t0 BT-60
701-TA-5565 BT-55t0PST-65
701-TA-B085 BT-50t0PST-65
701-TA-6070 BT-60t0 BT-70

| ‘weight

851-JT-5C | & .10
651-JT-20C | §

651-JT-30C [ 8
B51-JT-50C
851-T-55C | §
651-JT-80C | §
B71-JT-70A [ §

Used for positioning the engine in the rocket, Provides
a haollow bulkhead for the engine to develop thrust
againsl, as well as an opening for gases to pass for
normal ejection,

| Weight oz.|

Calnlog No.




MODELiNG TOOLS

KNIFE CHEST: Small, medium and heavy-duty knives plus 9
assoried exira blades — one for practically every cutting jeb. In a
handy, natural finish wood chest. Shipping wt. 1 1b., 8 oz.

| Cat. No. 701-KNS-B2....... T N g e o W o AL $4.85

RETRACTABLE BLADE KNIFE: Heavy duty £2 aluminum han-
dle, 43" long, with one deuble ended #2D blade. Blade retracts
into handle for safe carrying. For general cutting. Shipping wt. 4 oz,
izal: No. 697-KNS-2. vvuvanvnas S S A s $1.10 each

| KNIFE AND TOOL SET: Contains small, medium and heavy-
duly knives and an entire assoriment of blades, gouges, roulers,
1| and punches. Has planer, 1" sander, spokeshave and balsa strip-
| per. In wooden box, tomplete with see-through cover and fitted
plastic tray insert that holds and shows every tool. Shipping wt

2 s,
Cat No. 701-KNS-84. . ..o cvnecinnnas atie e e $13.95 each

UTILITY KNIFE: |ncludes 5%" long #3 steel handle and one
+3E general purpose blade. Shipping wl. 3 pz.

KNIFE SET: Conveniently packaged in a clear plastic case, the
set contains scribe and 9 assorted blades to take care of most
cutting needs. Balanced, streamlined, lightweight aluminum han-
dle. Shipping wi 10 oz.

Cak Mol TOd-KMNE-24 5 1L s Do el e S e $3.50

COMPLETE HOBBY DEN TOOL CABINET: A truly com-
plete tool set for the model rocketeer. Has a full assortment of
hobby tocls, knives and blades agains! a blueprint silhoustte back-
ground of each lool for easy replacement, Comes in a slurdy
wooden fitted cabinat with a sliding, see-thru cover. {Size 13% " x
21%" x 3"), Shipping wt. 9 Ibs.

Cat. Mo, TO1-KNS-88N. . ..vivvivnnnnnnns veeee... $35.00 each

6 Extra Blades * 6 Assorted Gouges * 4 Asscried Roulers = 2
Punches * 3 Knives (with blades) = 1 Hobbycraft Saw (with exira
biade) * 2 Screw Drivers = 2 "C" Clamps * 1 Tweezer * 1 Sander *
3 Tweezer Clamps * 1 Hand Drill » 1 File = 1 Planner » 1 Hammer
{with extra heads) = 1 Bench Vise — Imported * 1 Pair Pllers — im-
ported, service quality = 1 Drill Bit, 2 Screw Driver Bils » 2 Razor
| Saw Blades * 2 Chucks Plus Free copy of the 35¢ "PROJECT

HANDBOOK AND HOBBY TOOL GUIDE" by X-Acto.

Cat. No. B51-KNS-3, . .. ...t ciivncerrinnnannnanen $ .35each
BLADES

Fits #1 handle only: For cutting balsa and paper.

Cat. No. B51-KNB-1A........ e e lTe e e iR $ .10 each
Fits #1 handle only; Punch and scriber.

Gt No B =RNEEL B o et s s vbon s s el $ .25 each
Fits #1 handle only: Gauge for hollowing balsa nose cones, adap-
ters, blocks, etc.

Gat Mo BSIRMNEAG s s nd s s s e $ .25 each
Fits #2 and #4 handles: For general cutting and trimming.

Cat: Noy BB1-KENB-AH v ian e vhamcaie st e asias $ .15 each
Fits #2 handle only: Double ended, for general cutting.

Cat, No. B51-KNB-20 s vsavinsnsisniaver sassavavs $ .35 each

Fits #2 and-#4 handies: For general cutting and carving,

Bl Cat. No. BST-KNB-4G. ..vv s cvrennmvmnns s nrsnns ...% .15 each

Fits #2 and #3 handles: Double ended, for general cutling
Cat. NO. B51-KNB-BE . . v v vrvmevnnnensrnnmennne $ .30 each
For use with tool kits KNS-24, 82, 84, and 88N. The best blade
shape for most every model rocket construction application,
Cat: No: T1T-BNBEBI s i e e $ .30 each

| PRECISION KNIFE SET: Includes one 4%" fong 21 aluminum
handle and one each #1A cuting blade, #1B punch biade, and
#1C gouge blade. Recommended for precision work, Shipping
wt. 2 oz.

Era k. NG 1R N BT 2 e e e e A e T 2l $ .65each

| ACCESSORIES

RAZOR SAW: Fils #4 handle. 17 wide x 5" long. Use razor saw
blade for cutling balsa and bedy tube. Shipping wt. 6 oz.
Eal Kol TDI=HNBAE i i e S e s e $ .50 each

HEAVY DUTY KNIFE: Set of one 43" long #4 plastic handie
with metal chuck and one general purpose knite blade similar o
4G, Shipping wt. 6 oz.

R NOTEE NS . i st e e sl $1.25 each

TWEEZERS: For 1,001 uses in handling smail parts. attaching
shock cords, etc. Steel, 3" long, ¥a" jaw. Shlppmg wil, 2 oz,

B Cal NO. TOT-T-T v vn ceemnerssneis v ..$ .25 each

WHETSTONE: Keep knile blades exira sharp for easy cutting.
Pocket size, 3% " x 3" x 3", Use with oil for best results.
Cat: NoiBE1xW=1 s st e et s i s s e e $ .50




[FINISHING SUPPLIES

ASTROSEAL balsa filler: Gives smooth surface for dope
or enamel app[ical'mn_ Sand between coals, Four ounce jar.
Shipping weight 7 oz.

A O T i e T T o o s e o $1.00

HEAT RESISTANT PAINT: Profecis exposed rocket parts
from heat damage up to 1000° Bright metaliic finish,
Recommended for swept fins and other parls exposed to hot
exhaust gases. 1%z ounce botile. Shipping weight & oz.

Ty G T o L i s i $ 65

FLUORESCENT SPRAY PAINT: The brighiest colors any-
where. Glowing, high visibility paint in 8 oz. spray cans,
dries in minutes. Cerise Red, Yellow Orange, Red Orange
and Green, Specify colars when ordering. Shipping weight
16 0z. each,

Cat. No, 651-FP-T...cuoane A e T $1.40

ENAMEL SPRAY PAINT: Top quality enamel in 5 oz
spray cans dries in minutes. Use indoors and outdoors.
| Not fluorescent, True Blue, Bright Silver, Bright Gald, Cherry
Red, Glossy White, Glossy Black, Flat White, Ultra Flat
Black. Specify colors when ordering. Shipping weight 16
oz. each.

Tl v [V ) B RS R e S S R S $1.20

CLEAR SPRAY: Crystal clear spray coaling goes on clear
— stays clear. Gives exira gloss 1o enamel finishes, prolecis
decals and decorations, makes fluorscent finishes smooth,
durable and glossy. 5 oz. spray can. Shipping weight 16 az.
Cal MO B T-EP-2. . . v s rrrrrrrrenesssssions ... $1.20

BUTYRATE DOPE: Brushes on smocihly, easily. 1 oz.
bottles. Insignia Red, International Orange, Dark Green,
Gloss Black, Insignia White, True Blue, Sky Blue, Aircralt
Gray, Orange Yellow, Silver, Gold and Clear, Specily colors
| when ordering. Shipping weight 4 oz,

Gty Mo FOT-BROD-Y: 2o e e e i .. 5.25

| SANDING SEALER: Fiils small holes in balsa, paper and
other porous malerials, provides a smooth surface far paint
or dope. In 1 oz. bpttles. Shipping weight 4 oz.

THINNER: For diluting butyrate dope, sanding sealer and
Astroseal and for brush cleaning. Completely colorless —
wan't interfere with the drying action of #e dope. Comes in
1 ounce bollles. Shipping weight 4 oz,

R CAN NG B e BT L S S i e s s § .25

WHITE GLUE: Sets fast, gives super strong joinis with
wood, paper, cloth and oiher porous malerials. In 2 ounce
plastic squeeze bottle. Shipping weight & oz.

B Cat NO, 7O1-WG-1oou cunnuiin e sseans kit e, Sl

| BODY PUTTY: fil cracks, holes, grain marks in balsa

parts, make smaoih fin-bedy |oints. In 21 cc. tube, Shipping
“weight 5 oz, "

i Cat. No. 851-FM-1...ooivieriinee.. . s oo 8,50

| FINISHING WAX: For the high gloss linish and low drag.

Recommended for use on enamel and butyrate finishes
only. In 2 ounce jar. Shipping waight 5 az.
Cat No, TO01-FW-2. .. ......... R T $1.00

SANDING MATERIAL: Special mylar plastic backed ab-
rasive sheet can be used over and over again, Exira fine 320
grit in easy to handle 2% " x 2% " sheets. Shipping wi. 1 oz.

| Cat. No. 651-SP-320........ AT A A 6 sheets § .50

-
SANDPAPER: Shape and smooth model rocket paris.
Available in three grades. 3" x 3" sheets. Specily grade when
ordering. Shipping weight 1 ounce for 6 sheets,

12 Sheets Medium — Cat, No. 651-SPM-2..,...... $ .40
12 Sheets Fine — Cat. No. 651-SPF-2......... ... $ 40
12 Sheels Extra Fine — Cat, No. 651-SPEF-2....... § .50

| 36 Sheels Assarted (6 each) — Cat. No. 651-5PA-2.. § .80

| PAINT BRUSHES: Cne =1 brush for extra line work, one

#4 brush for normal work and one %6 brush for covering
large areas rapidly. Sets of three only. Shipping wt, 2 oz
| Cat. No.BO1-PB-3...........0.... e N $1.00

STYRENE CEMENT:

EDTTLE — far cementing plastic to plastic. Shipping weight
oz,

J CatNou FI-PEA Gl i, A T $ 29

| TUBE — for cementing plastic to other materials. Shipping

| weight 1Ya oz, ;

| At NDL AT =P CR i s e D o s o S $ A5
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'DECALS...FOR THE PROFESSIONAL ROCKETRY LOOK

STARS AND BARS: Sheet of red, while and blue Air Force
emblems. Shipping weighl 1 oz,
2" and 134" insignia

Cal, Noi 651-0-2 cvavmnnisisniass  $o10.cach
1% ™ insignia
CaliNe. 851D s mmaiiiaid sinse § .15 each

LETTERS AND NUMBERS: |dentify and decorate modeis
the easy way. Over 60 characters per sheel. Available in black
or white. Shipping weight 1 oz

1" size (specify color) Cat. No, 851-D-4....... $ .15 each
%" size (specity color) Cat. No. 651-D-3....... $ .15 each

LAUNCH PANEL DECAL: |dentify controls and circuits on
your launch panel with his pressure sensilive decal sheet.
Aluminum letters on black background are easy lo read, add
eye appeal. Seli-adhesive. Mylar sheet measures 3%:" x 4%"
Shipping weight 1 oz:

Gat; Mo, B51-0-10. « o s cvnnrmssmsnrnnremsnasss $ .50 each

DECORATING TAPE, black: Thin, tough pressure sensi-
tive 1ape is perfect for siripes, bars and other decaration
Easy to apply and only .0015" thick, decoraling tape comes
in-rolls ¥ inch wide and 144 inches long. Can be cut with
knife and straighledge for special sizes. Shipping wi. 5 oz,

CRE MO T O UD T s i acsinteis S s e e oy $ .30 each

CHECKERBOARDS: Glossy, colorful square checks an
clear background. Add color contrast 1o model for easy frack-
ing and eye appeal, Extra-large sheets, 82" x 4" available
in red, black, gold or white. Shipping weight 1 oz

1/5" size (specily color) Cat. Na. 851-D-7...... $ .25 each

3/8" size (specify color) Cat. No, 651-D-8.......% .25 each

bers, palterns, elc., on 4" x 8" clear backing. Shipping wt.1 oz,
GetiNe: B8P-D1Z e sdiam et i i $ .25 each

COLOR STRIPES: Put verlical stripes and horizonial rings
on models the easy way. Each sheat has ten stripes, 1/32"
through %" wide and 92" long. Available in red, black or
yellow. Specily color when ordering, Shipping wl. 1 oz.

CRE N BN -0 v s e v e e e $ .25 each

GOLD MINE SPECIAL: A real gold mine of decorative de-
cals for your models, Lettering, vents, hatches, rivets and
mare, all on one big 3% " x 8% " sheel. Printed in brilliant red,
white and black to add exira color. Shipping wt, 1 0z,

ot sl o T g B e ey e e $ .25 each

NAMES KIT: Dress-up models with these easy-to-apply kit
names decals.

| Kit#1 black or white {specify color)’
Gat, No B51-D-8. . . . oriermmnmes spanedsaise $ .25 each
Kit 2 printed in red, yellow, black and white.

Bl Mo B51-DET s ieiine o soninieieeSimie 9 20 00ch

MISCELLANEOUS DECALS: "20" DECAL: 3"x4'%" decal
just right for BT-20 size models. Printed black on clear back-
ing. Shipping weight 1 oz,

Cat. No. 693-KD-45......... R . S [ 4T
"50" DECAL: 4-color, 4" x 9" decal for BT-50 size models
Shipping weight 1 oz.

Cats No. BO3-D-130 [l oL s Sl i ek $ .50 each




WIND METER: Rugged, pocket-size instrument for determining
wind velocity, Indispensible to the serious rocketeer for studying
wind effects on rocke! and parachule performance.

Shipping weight 5 oz,

ol = Ty o .. §7.25

ENGINE HOLDER: Flat spring steel design gives easy installa-
tion and low dra% Recommended for sport and demonstration
models built from BT-20 and BT-30, the engine holder is 2.8" long,
01" wide and only 0.025” thick. Mount it on the mode| with gauze
and glue as shown on page 50 Net weight 0.032 oz. Shipping
8 weight 1 oz.

CEL'NO: TO1-EH-2. . cvvecivnn s PN e 3for$§ .60

SHORT ENGINE HOLDER: Specially designed for use with
Series 11l engines and BT-20 and BT-30 body tubes, this holder is
1.8" long and 0.1" wide for the same easy instaliation and low drag
as the standard model. Net weight 0.022 oz. Shipping \;a;ght 1 oz

Cat. No, 701-EH-8. 4« convsesnsnns O . r$ .60

FOAM PADDING: Protect payload specimens, pad payload cap-
sules with plastic foam. Pieces are 68" x 6" x %" Can be cul and
secured in place with white glue. MNet weight 0.08 oz. Shipping
waight 1 oz.

Cal. NO. B51-PSP-T. . .o rrrrnmeessemmmmn s rrer e 3for$ .60

PAYLOAD: How high can your rocket lift an ounce of lead? This
1 oz, payload weight, 3" in diameter, is used in some altitude com-
petition events. Shipping weight 2 oz.

Cat, No. 851-PL-1...... A T e e A A A g 2 for $1.00

WEIGHTS: Balance rockets for stability.

| ROUND LEAD WEIGHTS — 11/16" dia. center hole. Weight: 0.12
| oz. each. Shipping weight. 1 oz.
Cat. No. TOT-NCW-T. ce v vverrerrneiavennessenses, Glor$ .60

BALANCING WEIGHTS— Flexible lead strips. 3"x %" x0.02"
Weight: 0.085 oz, each. Shipping weight: 1 oz
Cat. No. TO1-NCW=3. . vt vvvvrrsnenanaanes vev., 10for$ .60

LAUNCH LUGS: Super strenglh laminated launah lugs feature
mylar plastic core for durability, paper ouler layer for easy gluing.

| Inside diameter 5/32” fit ¥s” rod. Shipping weight 1 oz.

4* long: Cat. No. B871-LL-2A....ccevvivns vesass 1210r$ 50
2%" long: Cal. No. B51-LL-2B......iiiiiinvnns 10 for §$ .50
5"  |ong: Cat, No, 701-LL-2C......... vereer.t... BGlor$ .60
8"  long: Cat. No, 7TO0T-LL-2D....svrvnsariveiness SfOr$ 60

REINFORCING: Reinforce iin joints, altach shock cords.
3" x 12" sheets of gauze,
Gl NG BB G2 . .. i rvmin qim s mn e simeaoy einies e pree 6 for $ .60

4 3" x 9" sell-adhesive treated paper.

Cat. No. 651-PAM-1...... I M= T N 6 for$ .40

2] Cat. No. 651-A8-1,..uiununennnn. S

NYLON SCREWS: Exira light, high strength screws for elevon
adjusiment on boost-gliders. %" long, 1/16" thread diameter. Read
TR-4 for information on gliders and their design. Shipping weight

1 oz.
6 for § .60

STYROFOAM BALLS: Featherweight 3" diameter styrofoam
balls for "odd ball" designs. Use while glue for besl resulls in at-
taching legs, antennas, stabilizers, etc. Net weight 0.2 oz. Shipping
weight 5 oz.

N M T R R o e e M S T s 2fors .70

DOWELS: Extra strong, light weight, seasoned maple dowels,
Shipping weight 5 oz.

Ya" x 18" —
A tiNG B WD T2 St T S e ae a2 e Bfor$ .40
1/12" 12" —

: Cat No. 67 1-WDE2. o e vevanncsssion s VLI el WS Bfor$s .40

GLUE GUN: Handles all makes of glue and cement. Conserves

{ glue, speeds assembly Shipping weight 1% oz.
Cal No. 711-GG-1.

e R ¥ R R i ST et s SN0

57
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SPECIAL PUBLICATIONS

REAR ENGINE BOOST-GLIDERS: Basic Information covering
design; construction, and operation cof rear engine boost-gliders.

Cat. No, B51-TR-4. .o eusen. S A S R e e = e $ .25

BUILDING A WIND TUNNEL: Full plans and infermation for
‘t:u ding and using a wind tunnel with data on both hand-powered

mqlurkzad Yersions.

'Bat. NOLBEISTRS v v oo vspism oo ST

'{:I.BE‘I'EB TE&HH}QUES‘ The complete report on clustering

‘engines fo lalnch larger payloads.

Cal. Na. e 2 e e o $ .25

FBO]IT ENGINE BOOST-GLIDERS: Valuable Intormallun on
designing, bulldung, and ﬁyinn front engine boost-glidars,

-GHLND.EEFTF{- MR e i R Dl e A § .25

-MODE{- ROCKETH'( STUDY GUIDE: A planned sequence of
activities 1o gulde anyone foward becoming an expari model
rockeiear.

T Ve s - B R S e -y § .75

TECHNICAL REPORTS

C Y KET ﬂm‘f Easy-to-read report explaining how rockets
“q%buf L[Y properlﬁnd including a before-taunch fesf to
:mﬁr:emma .

Cal. ND. B1-TRT .+ e e vmansaocnoasessssnionss § 28

P-

BEB‘.NINE STABLE ROCKETS: Based on stendard engi-
neering practices, this report presents a method of designing
rockets rr ‘proper. siability on paper before any construction .
wark is.dane.
BN B ST B o v, s A et ecaratas §$ .25

‘_um.ﬂ-a'rmma. A complete, easy-lo-understand report provid-

tnnﬁka information needed for designing, building, and llying multi-

rockets.
‘m _No 553 rn-a...... ...... Syt s sl e TR § .25

ALTITUDE PHEUI‘U'"OH CHARTS: Explains a relatively simple
method hﬂ which aerodynamic drag and other atmospheric efiecls
can be taken inte account in predicling rocket peak aititude.

CaliNo: T11-TR-10. - oo oo o P ) AT Y e AT oA T $1.00

ﬂmmm&aﬂna: The classic work on simple altitude track-
r model rockeleers with easy-fo- -understand instructions for
lm: ng and altitude compulation.

Gt NOCBSITRS. « v eoes s ces oot .. §.25

AERODYNAMIC DRAG OF MODEL ROCKETS: All factors thal
influence drag are explained, and practical examples of ways 1o
minimize drag are given,

o P e g S S SR S o $1.00




ROCKETEERS. . . enter Estes Design of the Month Competition
YOUR DESIGN couLD wiN You A 35() mercHANDISE cERTIFICATE

DESIGN OF THE MONTH RULES

1. All entries become the property of Estes In-
dustries; no entries can be returned.

2. Employees of Estes Industries and members
of their immediate families are not eligible lo
enter,

3. Designs should be sent to the Design of the
Manth Editor, Estes Industries, Inc., Box 227,
FPenrose, Colorado 81240. However, all plans
sent to us which are not specifically addressed
to another contest or department will be aulo-
matically placed in the Design of the Month
Competition.

4. Any type of model rocketry design can be
entered (rockets, boost-gliders, launching or
recovery devices, elc.). r

5. All designs reaching Estes Industries during
the calendar month will be entered in thal
month's competition. (Date of receipt, not
postmark, will determine the month In which
a design will be judged.)

6. If two or more exceptional entries are re-
ceived during any maonth, the judges may, at
their discretion, make identical first-place
awards or give additional special merit awards.

Each month the designer of the winning entry
will receive a certificate entitling him to $50.00
in merchandise and an award certificate suitable
far framing.

Award winners will be notified by mail

DESIGN OF THE MONTH

AWARD

NEW CONTEST EVERY MONTH

Here's a coniest for every rocketeer. Put
your creative skills of original design to
the test with Estes model rocket parts
Just follow the rules to the left ‘

SEND AS MANY ENTRIES AS YOU LIKE!

Entries will be judged on practicality, ori-
ginality, neatness, completeness, and clarity
Plans do not have to be flight tested and
proven. However, a proven design is maore
apt to win.

Designs should be new, original, and dif-
ferent, but they also need to be workable.

The geal is to develop something new that
other rocketeers can build and use success-
fully, too.

Please do not send the actual model as |f
cannot be returned.

Your design entry should include a parts
list and any instruction or diagrams you feel
would be helpful.

Photos are not required, but pictures of vour
completed design will be appreciated.

GOOD LUCK!!!
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MODEL ROCKET CLUBS

Rocketeers and groups interested in organized model rocketry and community model rocket pro-
grams should take advantage of ESTES CLUB SERVICES. Complete details available for club
organization including guidelines for public demonstrations, special meefings, fund raising, con-
tests, launch site operations, workshop activities, R & D projects, and much, much maore. Groups

. desiring assistance should write to Rocketeer Communications Dept., Estes Industries, P.0O. Box

227, Penrose, Colorado 81240. ESTES CLUB SERVICES also offers a variety of«lub oriented pub-
lications and products.,

ESTES GUIDE FOR AEROSPACE CLUBS. ESTES MODEL ROCKET CONTEST GUIDE
Features complete details for club organization Greal for planning model rockel confests and

and activities. A must for active clubs. meels. Features rules for exciting competitive
Cal. No.BK-19......ccvvvuevranqnas. § 50  evenis plus suggestions for caniest organiza-
tion.
o e T < T P $ .50

MULTI-PAD

Ideal launch system for clubs. Sequentially launches one to six model rockets. Plug-in an extra
launch rack to increase capacily lo twelve rockels. System operates from any 12-valt car battery
Safety key swilch for power supply. Panel lights for power supply and for continuily check for each
pad selected. Buill-in public address system includes push-to-talk microphone and efficient out
door speaker. Shipping wt. 24 lbs.

LT A 1 Feiar BT 2 B S R st 1. N o o SN | L O $150.00

ADDITIONAL SIX-PAD RACK (speaker not included)

Cat No. RL-6......... L $60.00



Astron
PHANTOM | EDUCATION DEPARTMENT

This bird will never ‘

enced sCie

fly, but it makes a

greal demansiration
model, The trans |
parent body shows

all of the structural |
insides of a mode!
rocket ., . . even a
special molded

plastic version of

a CB-5 engine |
Greal far answering
rockery queslions ‘

juced by

718-K-7B

Ideal for displays
and demonstrations

ndividual

Specifications

Length 12.68"
Body Dia 0.976"
Weight 1.3502 |

Shipping wi |

Cat. No. 713-K-7TB
$1.75
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Cat Number C Referenc No, Price Ne. Price  Page
alog Num ross e Index £P'1 285......21 | LR1BA 2/1.30......45
i ri " L i . =1 BE e
No Price Page L Price Page No. Price Page Fioa 275
BNC-30N 775 M
A BNC-50AD 450 MGC-1 2/35......44
AL-G BNC-50J GG-1 3’00 MF-1A
AL-12 O BNC-50K GR- 4.25, MF-15
AP-1 B5......55 | BNC-50X 250 MFS-1
AR-2050 10/.50...... 52 | BNC-50Y JT-50 525 MT-1
AR-5055 4/.35...... 52 | BNC-55AA Y1200 3.00. ¢
AS-1 6/.60. ... 57 | BNC-55AC 4.25
BNG-55AD JT-30C ETE NB-20
“ O 20AB JT-8s¢ 325 g
BE: 2100 o 44 s 0 50, NB-50
BO-1 VT 44 | BNC-BOAH i o NB-55
BD-2 T, 44 | BNG-860L 3.95 MNB-60
BOT-1 25 55 | BNC-80T 3.05 NCS-10
BES-100  3/.50...... 52 | BNG-B5L K-1 : 15 NCS-1A
BFS-20  a/.40.,.39,52 | BNC-70AJ K-2 .00. oo NCS-24
BFS-20L 3/.55...28,52 | BAD- K-4 : 25 " "G4 | NCW-i
BES-30  3/45...... 52 | BT-5 K-5 ; T 54 | NCW-3
BFS-30L 3/.80...... 52 | BT-5P K-7B J5.. a5 54 | NCW-4
BFS-30W  .75...... 52 | BT-10 K-8 25 0 e 54 | NF-6
BES-40  3/.55....:. 52 | BT-20 K-10 00 B4 — 54 | NP-1
BFS-40L  3/.70...... 52 | BT-208 K-11 .50 Fy [ PR 54 | NW-30A
BK-12 SR TI 58 | BT-204 K-12 75 TS 54 | NW-32A
BK-14 1.00.,....58 | BI-30 K-13 25 ap. 54 | NW1-1
BK-14M V00 i sa | BT-50 K-14 85 R 54
B 50 l'en | BT-BOW K-15 .80 1.10......54
BK-18 1.00...... 58 | BT-55 K-16 2.25.. ;e 54 | PB-3
BK-18 50......60 | BI-80 K-17 2,00 1.25,.....54 | PC1
BK-21 1a......s8 | BT-60D K-18 1.75. 1 e 54 | PC-2 :
BNG-5AW  35......38 | BI-70 K-20 275 495.. .. 54 | PFS-50A - 12
BNC-5E 25,..49,51 | BT-101 K-21 525......21 | KNS-B84  13.95.....,54 | PK-8 35...59, 46
BNC-53 25 .39 51 | BTC-55Z K-22 T 20 | KNS-8BN' 35.00. .. .. 54 | PK-12 AR e 46
BNC-5V 25...39, 51 K-23 G 13 | Ks-2 275...... & | PK-18 A 486
BNC-5W 40.. .39, 51 C-1 K-24 25 ] 8 KS-7 oy ; S ] PK-24 B0 inwas 46
BNC-10A  25...... 51 | GrH-8 K-25 1,50 000 12 | Ks-8 8.75...... 7 | PL1 27100 . . ot 57
BNC-108  .30...... 51 | GiK3A K-26 240......21 | KSW-1A  3.00...... 45 | PM-3 2/1.50......46
BNC-20A  .25...... 51 | Amea K-27 225......21 | KSW-1K B0 45 | PNC-50K  50...... 12
BNC-20B  .30...... 51 K-29 10.85...... 22 PP-2 AB 52
BNC-20N A6 e 51 K-32 B 17 L PP-3 W .52
BNC-20P Pl el 51 | D K-33 375.0. ... 24 | LH-1 G5 45 | PRM-1 B/.40...... 57
BNC-20R 40......51 | D2 K-34 200 19 | LL-2A  12/.50...... 57 | PRP-50 1,35 set..23
BNC-30C 305 51 | D-3 K-35 B.00. 1 000:x 14 | (2B  10/.50...... 57 | PRP-51 1.35 set,.20
BNC-30D  .35..... 51 | D4 K-36 s [ e 23 | LL-2C 6/80...... 57 | PRP-54 1.50 set..23
BNC-30E  #B.i.. 51 | D-5 K-37 P 17 | LL-2D 4).80...... 57 | PS-20A 80......50
BNC-30M  4D...... 51 | D6 K-38 T 15 | LP-2 150, 44 | PS-20C S 50



e

No. Price Page No. Price Page Na, Price Page Page Page Page
PS-308 B6......580 | SPM-2 12/.40......55 | TXA-1 285050 ar | Alpha Kit ........00.. 12 | Thinner .......... MR T i o - T R — ki3
PS-504 o N 1 58-1 35.4....55 | TKA-2 885, 5o 37 | Alpha 11 Kit.....uua. 12 Brushes, Paint ....... 55 Deluxe Starter Kit..,.. 7
PS-50C § - TR 50 | §8-2 ) (4,1 PRI 55 | TXA-3 AR s 37 | Altiscope ............45 | Building a Wind Tunnel Bemon Kt i vewiniss 16
PS-50E TiBa e e 50 5v-12 120,800« v 46 THXA-4 BBRE. s a7 Allitude Prediclion RBDOIE T e g e 58 ‘D' Rocket Kits .......
PS-558 [, 50 SWM-1 fLic] e 45 11 (n T ——" 58 | Bulbs, Light v oemenes 45 wanaaie a1 6,20, 22, 83
PS-60A ) - e 50 SWR-1 i IR 45 Altiiude Tracking Bulkheads, Engine ....53 | Design of the Month. . .59
PS-60C 175 ccnan 50 W-1 RABOMT ovwviainse b inwais 58 | Butyrate Dope ........55 Designing Stable
PSP-1 3160556587 T WD-1 Aluminized Parachute Rockets Report ...... 58
PST-20 e < PRI 50 wD-2 Material ....... ... . 46 c Dial Plate ........... 45
PST-204 Bz sos .50 | T:1 B P 54 | we-1 . Aluminum Paint ...... |- Dope, Butyrate ....... 55
PST-505 251280 | JAS A0 WM-1 ] Apogee || Kit......... re. 6 HAl sy 45 | Dowels, Maple ....... 57
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As a mambar of the Estes Mode! Rockairy Program, | promise io 1,

This 5&

. Construction — My model rockets will be made of

lightweight materials such as paper, wood, plastic
and rubber, without any metal as structural parts.

Engines — | will use only pre-loaded factory made
model racket engines in the manner recommended by
the manufacturer, | will not change in any way nor
attempt to reload these engines.

Recovery — | will always use a recovery system in
my model rockets that will return them safely to the
ground so that they may be flown again

. Weight Limits — My model rocket will weigh no more

than 453 grams (16 ozs.) at liftoff, and the engines
will contain no more than 113 grams (4 ozs.) of pro-
peliant

Stability — | will check the stability of my model
rockets before their first fiight, except when launch-
ing models of already praven stability

. Launching System — The system | use to launch my

mode| rockets must be remotely controlied and elec-
trically operated, and will contain a switch that will
return to “off" when released. | will remain at least
10 teet away from any rocket that is being launched.

. Launch Safety —| will not let anyone approach a

model rocket on a launcher until | have made sure
that either the safety interlock key has been re-
moved or the battery has been disconnected from
my launcher,

Flying Conditions — | will not launch my model rocket
in high winds, near buildings, power lines, tall trees,

| Preqellanl Madel Motk

s
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low flying aircraft, or under any conditions which
might be dangerous to peaple or property

Launch Area — My model rockels will always be
launched from a cleared area, free of any easy o
burn materials, and | will only use non-lammabie
recovery wadding in my rockets

Jet Defiectar — My launcher will have a jet deflector
device to prevent the engine exhaust from hitting the
ground directly

Launch Rod — To prevent accidental eye injury | will
always place the [auncher so the end of the rod is
above eye level or cap the end of the rod with my
hand when approaching it. | will never place my head
or body over the launching rod, When my launcher is
not in use | will always store it so that the lsunch
rod is met in an upright position

Power Lines — | will never attempt to recover my
rocket from a power line or other dangerous places
Launch Targets & Angle — | will not launch rockets
so their flight path will carry them against targets on
the ground, and will never use an explosive warhead
nor a payload that is intended to be flammable. My
faunching device will always be pointed within 30
degrees of vertical,
Pre-Launch Test

When conducting research activi

ties with unproven designs or methods, | will, when
possible, determine their reliability through pre-launch
tests. | will conduct launchings of unproven designs
in complete isolation from persons nat part
in the actual launching

Hobiby Iedeniry Assozistion o Americs
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