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NOW...you can
step into the real
world of space...




with
ESTES
Model

Rockets...
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In the late 1950's there was a very real
and urgent need for model rocketry, The
first Sputnik had been launched, and
everyane warited to join in the “race for
space'’. Thus, attempts were being made
to build rocksts from "home-brew” fuels
and metal pipes;, with disastrous results.
In those early days of our space activities,
the American Institute of Aeronautics and
Astronautics estimated an “amateur'
rocketeer had a one-oput-of-seven chance
of being seriously injured or killed in each
year he participated. Concern for a way
to direct the scientific space-age interests
of these young people towards construc-
tive activities, and away from their own
destruction, prompted Vern Estes in 1958
to begin developing a process for making
a safe, solid-propellant model rocket
engine.

Thus, Vern's first two years were spent
designing and building the world's first
automated model rocket engine manu-
facturing machine, affectionately called
"Mabel”. Then in 1960, he and his wife
Gleda began salling model rockets by mail
order. It soon became apparent that a
safety-engineered madel rocket engine
far use with paper and balsa wood rockets
would allow America's youth to launch
rockets in almost parfect safety, and while
doing so be 4 real part of the exciting
waorld of space. From a humble beginning
aof only two people, the Estes team has

now grown to nearly 400 dedicated
employees, each doing his special job to
serve the more than 1,000,000 active
rocketeers. The Estes plant now encom-
passes over forty buildings and is located
on a 300-acre site.

A key element in the growth of the
company has been the personal interest
shown by Vern and his staff in the needs
and well-being of each customer. No letter
goes unanswered and each idea, plan or
design suggested by a customer is given
careful consideration for use in the Estes
Space Program. As Vern often says, “It's
our customers who have made this com-
pany great.”’

After Estes Industries moved from
Denver, Colorado to Penrose in August of
1961, the small community soon became
widely and appropriately known as "The
Maodel Rocket Capital of the Warld'",
Then'in 1969, the company toak another
big step in its growth when it merged with
the Damon Carporation of MNeedham
Heights, Massachusetts, a larger, public-
held firm, listed on the American Stock
Exchange. With additional capital for
expansion, Estes is now moving to further
develop its capability to better serve the
interests of all rocketeers and to develop
other exciting innovations in the scien-
titic world in which we live.
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Welcome to the real world of space...

IT you're an "old pro* at model rocketry, vou already krow he excitement and anjoy
ment of this great hobby. But if vou have just discovered 'model rocketry, ¥
launch inta a new world of accomplishments

Withir a short time you'll assemble your first rocket. You'll take it 1o a carefully
selected site and check it out-for the last time

Like thescientists at the Cape, you will start the countdawn, 5-4-3-2-1-liftat ! Like
them, you'll whisper "'Go, baby, go!' And like them, experience a tremendous Teeling of
relief and satisfaction when everything is-A-okay and the parachute blossoms out for a safe
return.

As yau progress in your racket activities, you will lind 1he Este
involves mora than jusl a place 1a buy rockets. The Catalog pages, our Technical
Reports (TR's) and other publications are designed to help you become a redl "pra’’. You
will also regularly receive free’ copies of the Madel Rocket News, thus keeping you informee
of our latest develapments e

As time goes by, wau will graduate to more advanced models — like the INTERCEPTOR
I'm helding below; the SATURN V. the big ane that took us ta the moon: and the incredible
CINEROC, the calor movie camera which records in spectacular reality all that happens from
blast-off to separation and recavery

We hope yol will enter the Design of the Month Contest. Also, if you like, send us vour
ideas and suggestions for new. developments. Each will be studied carefully and many put to
use, Thus, you can alsa play an important pari In developing and maintaining the worlid's
satest and most advanced program in model rocketry

reabout 10

am

Model Bocket Progr

Thousands ef young pepple are sharing these experiences with vou. Some of them
maybe you — first.challenged by our Estes models, will open new frentiers in space for
America and the world

Enjoy your new hobby. Learn from it. Qur hopes and good wishes ride with you'all

the way,
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rockets.

~ BASIC BUILDING
- | Start by building and flying

* the Alpha. Study Technical
| Report TR-1* concerning
rocket stability principles.

STABILITY STUDIES

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

DESIGN PLANNING

Study Technical Report
TR-9*? |1 is an excellent
quide for creating your own
“single stage rocket. Build
and flight-prove your own
design.

MULTI-STAGING

Learn about multi-staging with
a 2-slage Apogee, Technical
Reporl TR-2*, explains stage
coupling separation and

upper stage ignition.

Add to your skill in multi-
staging by building and
ilying a 3-stage Farside,
using experience gained
from the Apogee.

CUSTOM DESIGN

Bu‘rh:! and fly your own
multi-stage model, using the
technigues you've learned.

* Tech Reporis are included with kil
** TR-9 must be ordered soparately;
Soo page 113

4 . ) i

BOOST-GLIDE

This is departure from the
traditional rocket, Build and
fly the Falcan which combines

Besign and build your own
boost-glider.

CLUSTERING

rocket and glider characteristics, 11is is the technigue of

Technical Report TR-7* gives
vou precise instructions on
FRONT ENGINE maodels,

Broaden your boost-glide
skills with the Space Plane, a
REAR ENGINE model. Study
Technical Report TH-1*,
yvou'll gain further knowledge
in the art of balancing for
maximum performance.,

Now, test the bopst-glide
principles you've learned from
the Space Plane and Falcon,

stmultaneously igniting more
than one engine. Master it by
building the Scrambler,
studying TR-6" and launching
a payload with your model.
Continue by building and
flyirig the Astron Ranger or
one of the clustered Estes
scale models. Then build a
cluster model of your own.

PHOTOGRAPHY
You can take pictures of
vour rocket flights. Color
movies or still photography.

. T — -




STARTER KITS:

PORTA-PAD
STARTER
KIT

High-flying, easy-to-assemble Alpha |11 Kit, 3 engines, instr

Porta-Pacd sturdy tripod rod launcher and Launch Contre

Fact-tillec Estes Desion Manual

1ch control ignition system will ser
T t you off to the right start, the comprehensive Estes

is included

career.

tools, etc. Shipping wt 3 |bs

STARTER KIT | UDES: Alpha M| Kit, 3 engine:

Launch Control er S-5; PortaPad Laun igr M
tigns. Batterie i i mmended bat \ )
Eveready No Bu s TW-1 rany 6 ar 12 volt ca i
Cal. No. 701-K5-7 $7.00
BEGINNER’S SPECIAL

ar t i s 7 launcher availlable ar wish to build the

nciuged) a

system are 1n

Cat. No. 701-KS-2 $2.25

Start with this complete outfit. The Astron Alpha easy to build a

Shipped ina sturdy field box with handle and compartments for engines
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STARTER KITS:

ELECTRO LAUNCH
STARTER
KIT

o Alpha |1l Rocket
o Electro-Launech
o Estes Design Manual

= Twao Safety Engineered
Engines

This starter outfit features the famous
self-contained Electro-Launch, “the
biggest little launcher in the world™,
for quick set-up to launch from any
location. Also included is the easy-
to-assembla, high-flying Alpha 11,

2 engines, 4 Photo-Flash batteries
and Design Manua

Shipping wt 3 lbs. b oz

Field Operations Box included at no
extra cost!

Cat. No. 701-DSK-756 57.50

DELUXE
STARTER
KIT

o Alpha Rocket
(Balsa Nose Cone and Fins)

o Launch Control System
o Porta-Pad Launcher
o Estes Design Manual

a hree Safety Engineerad
Engines

11§ all here! This is the most complete
autfit offered 1o build, finish and fly
a model rocket. At one low price you
get everything needed to get ready fc
launch: rocket, instructions, engines,
launcher, electrical ignition system,

tools and paints. All you need is the
battery power for ignition. Use with
car battery or others listed on page ||

Packaged in a reusable field box with
handle and compartmenis for engines,
supplies, tools, etc,, this outfit is
perfect — especially if you've done
no model building before,

Kit includes all construction and
finishing materials — a knife, glue,
sandpaper, painis, brush, brush
cleaner — supplies wh can be used
in building several more rockets
Shipping wt 3 |bs. B 0z

Cat. No. 701-KS-8 §8.50



GUIDE TO MODEL ROCKET SELECTION

Use this chart to help guide vou to the right mod QCkE T vour partt

ROCKETEER
SKILL LEVEL

One of the most spectacular Estes Model Rockets is the Orbital

Transport. The exciting Transport lifts off under rocket power
...then, at ejection the re-entry vehicle”” detaches and glides
back to earth. The booster returns by parachute. For details

and ordering instructions see page 49.

Weights given on the following pages are without ines




BEGINNING ROCKETEERS:
Degree of Challenge:

First choices for beginning rocketeers
deliver dependatle high-flying perl
[except the Mark, which is str

huild with instructions

Astron
ALPHA

Estes’ most

popular rocket.
It will still be a
favarite as your

lleet grows.

Specifications

Length 225"
(31.1em)
Body Dia 02976"
124 .8mm)

I

 Weight 0.8B oz

(23 agr)
Shippingwl boz

Recommended
Engines

1/2A6-2 B4-4
AB-3 B&-4
AB-4 C6-5
Use AB-3 far first
Hights.

Cat. No. 671-K-25

and fly. Plastic
nose cone and
1ns

Specifications

Length 1226

Bady Dia 0.976"

Weiglt

Recommended
Engines

1/2A6-2 B4-4
AB-3 )
AS-4 C6-5
Use A8-3 far first
flights

= A

Cat. No. 711-K-56
31.50

| Plastic Replacement Parts

[FOR ALPHA 11l

i":].,'\'.i' Cone 711 -P]

| I

.50
.50

Single Stage

Astron
MARK

|deal for
or damao (
flying. Top-notch
periormance avary
L

Specifications

Langth a1

Body D 0;
(19.4mm)

Weight

shipping wit

Recommended
Engines

1/2A62 A5-4

BE-4

f2A6-2 Tor

Astron
SKY HOOK

An exciting bu

hgnht.

Specifications
(30.5cm)

Body Dia  0.765"

WA

Recommended
Engines




Astron
STREAK

Astron
’ X-RAY
!
)

i
J

Astron
BIG BERTHA

Astron
SCOUT

=Eab s

BEGINNING ROCKETEERS:  Sii
‘Degree of Challenge:

still easy-to-build and

= features. All kits cor
= Engines not included
. Astron

X-RAY

ailres a large
through pay-
load section.

Perf

SO0

fect for

research work of
all kinds.
Parachute
Fecovery.

Specifications

Shipp ng wit

Recommended

2 kTS are your next s

Engines

1/2 AG—2 B14 "“

I|| ,I flic

Cat. No. 651-K-18
$1.75

One

fly, s
e Lfll"'l"HE te,

Astron
STREAK

Light weight {1/8
OZ. .ull]i]lll

and wind-cheating
design..

I||r|I|

Specifications
[Langth

Body Dia
(18

Weight 0.1 oz
(3 gr)
Shipping wt 4 oz

Recommended
Engines

first In||| 5.

tep on the -M:\, to becaming a real e
ut with some sp

~to-build with instructior

2ngine)

jgle Stage

|l|

Astron
BIG BERTHA

(B1em)
1.637"

1.6mm)

1T iy
Recommended
Engines

Stab I|-~ 3

Pat. No. 3,1

Specifications

Recommended
Engines



BEGINNING ROCKETEERS:
Three

Degree of Challenge:

These |
performance an
show. P ;
build with instructions.

Astron
SPRITE

This unusual little rocket
teaches import: f
proper rockeat b '|| ance
Al the end of a
straight-up launch

the Sprite tumbles back
down closa to the
launcher. Great for
small field. Includes

Tech Report on Stability.

Patent No. 3,114,317

Specifications

B3 [ 13.5em)
0.765"
(19.4mm)
Weight 0.3 0z (9gr)
Shipping wi 5oe

Length
Body Dia

Recommended Engines

1/4A3-25
.e-\J--—S
Use 1/2A86-2S for first
flights

1/2A6-25

Cat. No. 701-K-1b
§1.00

Single Stage

tswill round out vour fleet with some unusua
utiful lines . . . perfe
wery (except for the "7| rite).
Engines not included.

Astron
CONSTELLATION

The perfect single-stage

high perfarmance rocketl
for payload work or just
fun flying. |

lines, *'
each fin ti
futuristic look ‘%-4»'
through

payload section

Specifications

Length

Body Dia 0
(24 8n
Weight 1.0 oz (28
Shipping wt =

Recommended Engines

Use AB-3 for first {lights

Cat. No. 681-K-3b
$2.00

i 4 My oty H
rocrels. Wulstanc

Kits come complele, ready-1o

16.2"(41.49cm)

AR-3

B6-4

flight

to

Iwing . .. Impressive

Astron
DRIFTER

Low weight and large

Iy make thi
tough bird great fo
I"f|'|""||I on, t
1|\1rl flying. 1 =
wgeable chutes: 24"
ympetition and 12"
for test and sport

Specifications

Length 14.3"(36.3
Body Dia

Weiaht 1 oz It
Shipping wi 5 bz

Recommended Engines

I-I ights

Cat. No. 661-K-14
8

21
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Astraon

! SHRIKE

Astron

Astron
AVENGER

BEGINNING ROCKETEERS: Two Stage

Degree of Challenge:

Astron

MIDGET

Na midget in
performance, this
unigue two-stage
rocket gets the
most out of the
smaller series |11
engines. Graceful
flight, fast takeoff.
Parachute for
Lupper stage.
Booster tumbles
down.

Pat. No. 3,292,302

Specifications

Length 9.26"
(23.5cm)

Body Dia 0.876"
(24.8mm)

Weight 0.6 oz
(16ar)

Shipping wt 6 oz.

Recommended
Engines

UPPER STAGE
1/4A3-45
1/2AB-45

AB-45

se 1/2A6-45S for
first flights.

BOOSTER
1/2A6-05 AB-0S
Use 1/2A6-0S for
first flights

Two [Beta, Avenger)
Three (Shrike, Midget)

i-staging represents the next level of rocketry skills
2 ships operate. The first stage is
ignition occurs automatically upon the burnout of the first stage. All
kits come complete, ready-to-build with instructions

Astron

SHRIKE

sy staging
..just
insert engines,
plug the stages
together and
you're ready to
ga! Precut fins.
Transparent pay-
load section with
foam end pads

Specifications

Length 295"
(74.9cm)

Body Dia. 0.976™
(24.8mm)

Weight 2256 0z
(64gr)

Shipping wt 11 oz.

Recommended
Engines

UPPER STAGE
/2464 Ab-4
AB-H BG-4
|._'i(i-['| H]"‘]'J'l
C6-7

Use B6-6 for first
flights.
BOOSTER
AB-0 BG6-0
B14-0 ;
Use B6-0 far fir
flights.

Cat. No. 701-K-46
$4.75

alw

Astron

BETA

Sleek and trim,
this hird really
!}r\'_'JF.SI Easy
build, the Beta
can be flown single
stage or with a
booster for high

1O

flights. Low weight,

| streamlined design
with parachute
recovery.
Pat. No. 3,292,302

Specifications

Weight {

| Shipping wt. G oz

Recommended
Engines

UPPER STAGE
1/2A6-25
1/2A6-48

}'\.!'f"q.c.}

Use 1/2A6-4S for
first flights.

BOOSTER
1/2A6-05
Use 1/2A6-0
first flights.

| Cat. No. 701-K-45
| $1.50

Demaonstrates
vs ignited electrically

how

S2C0Na

Engines not included.

Astron

AVENGER

| ong ster ider lines
give this bird the
wding rocket

| Two-stage
design for high
altitude flights,
Large 18" chute
brings payload
section back gently
booster employs
tumble recovery
Pat. No. 3,292 302

Specifications

Length

Shipping wt 16 oz

Recommended
Engines

LIPPER ST,

Use BB-6 far first
flights.

BOOSTER

AB-O B&-0D
B14-0 Ce-D0
Use B6-0 for first
flights.

Cat. No. 701-K-38

$3.25



ADVANCED ROCKETEERS: Single Stage
Degree of Challenge: Twao

P
2 KIS

L 2
Engines not included.

Astron Astron Astron

COBRA CHEROKEE-D RANGER

Ideal for vour first cluster Big strong "D engine

rocket (the use of more rocket that will [ | ,
than one engine), The pract Iy sail out of powerful Astron Ra
Cobra gives you top sight. 18" chute brings Perfect for launchi

performance with medium it down safely flight recovering thos
size payloads {(up to 4 oz.) after flight. Pre-cut fins, inst )
ina 1" diameter capsule quick-change engine 35
Includes Tech Report on mount, decal sheets.
Clustering. Beautiful kit. stering. 2 ‘chutes
Astron Astron Astron
COBRA CHEROKEE-D RANGER Specifications Specifications Specifications

Length 2225 Length 21.6" Length

(56.5cm) (54.9cm) Body Dia
Body Dia 1.637"" Bady Dia 1.326"

(41.6mm) (33.7mm)
Weight 250z (71ar) Weight 2.75 0z (78 gr)
Shipping wt 11 oz Shipping wi 11 0z
Recommended Engines Recommended Engines Recommended Engines
Requires 3 identical D135 D13:7 Requires 3 identica
engines at launch Use D13-7 for first engines at launch

flights,

AB-3 B6-4 AB-3 B6-4
C6-5 C6-5
Use B6-4 for first flights Use B&-4 for first flights.
Cat. No. 701-K-10 Cal. No, 694-K-47 Cat. No. 701-K-6
53.00 $2.75 $3.00
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ADVANCED ROCKETEERS: Single Stage
Degree of Challenge: Three

The Scrambler and the Starlight offer the advanced rocketeer more challenge
and satisfaction in building and flying. Parachute recovery. Both kils come
complete, ready-to-build with instructions. Engines not included

Astron Astron
- o . STARLIGHT SCRAMBLER
Astron s Astron

. STARLIGHT f SCRAMBLER An easy-to-build but advanced design Huge see-through payload section

- - : 3 with large fin area for exceptional holds an egg or any other large payload
stability. Launches straight up to .. ..engine cluster design gives
extreme altitudes. Great for sport, power to boost it. Can carry
or.demonstration flying. You'll be to over 1000 feet and gently
proud to display this unusual bird. down. Two chutes. Decals ludles

Tech Report an clustering.

Specifications Specifications

Length 18" {46.7em) Length

Body Dia 0.976" (24.8mm) Body Dia /

Weight 20z (B7 ar) Payload Dia 96" (45.6mm])

Shipping wit 9 oz Weight 280z (79 0r)
Shipping wl 13 0z

Recommended Engines Recommended Engines

3 identical

[ launcn

Require
engines a

1/2A6-2
B6-4 LG-5
Use A8-3 for first flights

Cat. No. 681-K-32 $2.35

$4.25

27



ADVANCED ROCKETEERS:  Single Stage
Degree of Challenge: Three

Astron
SPRINT
Astron h While
STAR BLAZER | impr 1 kils lin Unusuall
i Parachute recavery (e pt the
instructions. Engines not included

ese rockets require only average cons the most
: ocketeers,

Astron |  Astron | Astron
GYROC STAR BLAZER SPRINT

Astron
GYROC

Anamazing and unigue High I rmance in

“helic s 5 to 1600
3y 5 1 G 1 2 ena

a must for et Pre-cut nd 1
Unusual appea £ fin - Yecals ine (

Specifications Specifications | Specifications

Length 12.5"(31.8cm) Lengtk 38" (35em)
Body Di D.736 Bady Di; a7g"
{ ) |
| Weight 1.0 0 ) gh 1.0
| Shipping wt ) 0 Shipping wit
Recommended Engines Recommended Engines
1/2 62 25

B6-4

Use 1/2A6-2 for first

6-25 for first

Cat. No. 671-K-24 Cat. No. 701-K-31
$1.25 $1.25
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ADVANCED ROCKETEERS: Boost Glider:
Degree of Challenge: Four

Glide recovery vehicles
canventional rocket. A =

e |5 change
£ up
CWITEN I NSEr

» model launches straight up like a
of the model or the
"||I‘||'-_|'=:I 1ngnt d
s intoaghde. A

Astron
NIGHTHAWK G,

4

0s1t1on ol

Astron

SPACE PLANE Astron Astron Astron
Astron NIGHTHAWK FALCON SPACE PLANE
FALCON
Re

lutionary pop-pod g recovery A hustoric duration

system. Swish! Straight perienced winner | record holder
up for hundreds of f Front engine Rear engine type ascends

then pop! The |

F WAl sky back to earth. Feat
igh performance.,
51 gli

3 Himes 1o OVer

Repart on Boost Gliders
cluched

Patent No. 3,114,317
Specifications Specifications

Length 19,75 (50.2cm)

U::_I L,

Bady

a
|||:l

W I .

Wing Span Wing Span |

(41.3 fcm)
Weight {Complete) Weight 0407 (11 gr)
1.4 oz
(40 gr)
Weight (Glider only)
0.7 oz.
120 gr)
Shipping wi 9oz

{ 2=
(25

v Acm)

shipping wit 5 07

Recommended Engines Recommended Engines Recommended Engines

1 (246-2 A5-2

s
B4-2

L - Use 1/2A6-2
Use AB-2 for first flights L <13

. Tlights first
Cat. No. 701-K-34 Cat. No. 661-K-13 Cat. No. 651-K-3

$2.00 $1.00 $1.80




FARSIDE X

APOGEE

FARSIDE

ADVANCED ROCKETEERS:
Degree of Challenge: Thre

Estes’ sophisticated two ar

||\I.-||'||:_.- §

in mode| rocketry engine

come complete, ready-to

Astron
APOGEE Il

Ultimate in 2-st

d three-s

Mult

uild with instr

ige performance and

reliability. See-through payload

section lets you o
out removi ng
rocket. Includes Tech
Multi-Staging. Pat. No

Specifications

Length
Body Dia 0.73¢
Weight

Shipping wt

Recommended Engines

AB-0

B14-0

=
]

$2.00

lesign

They repr
Parachute recovery. All kits

Lons El gines not included

Astron
FARSIDE (Two Models)

Sophisticate
altitude prohe
for higl

Specifications

STANDARD MODE|
Body Diameter
Weight 2.0 oz (B7gr)

Shipping w B o:

LARGE PAY LOAD MODEL (FARSIDE x)

Length 25'(63.5cm)

Body Diameter 1.637"(41.6 mm)
i 4 vl | I
g Wi 120

Recommended Engines

FIRST STAGE
W 3 B14-0 AR-O

Cat. No. 651-K-12 $2.75
{Std. Model)
Cat. No. 701-K-12 %

(Lsros Pavioad) $3.75

33



Astron

OMEGA

Astron
DELTA

ADVANCED ROCKETEERS:  Multi-Stage

Degree of Challenge: Three

ed prirmarily 1

Hi!], sleek rockets desi
lhe Omega is de C

Astron
OMEGA

The ultimate in big engine
blasts off heavy payloads such :
Cineroc movie camera (camera not
included), Simplified pop-and-go
staging.

Specifications

With Payload Section (and nose cone)

J 305" (71.bcm)
(41 .6mm)
3gr)

Weight

Shipping wt
Without Pavload Section (or nose
cone)

Length

Body Dia

Weight

Shipping wi

Recommended Engines

D130
Stage: D13-7

le Stage Flights: D13-5
Use D13-5 for first flights

Cat. No. 701-K-b2P
{with payload sec.)
$5.00

Cat. No, 701-K-52
iwithout payload sec.)

$3.50

the Esles photographic equipment

Astron
DELTA

Recommended 2-stage booster for
Camroc rocket camera (camera nol
¢ Can be flown either single

1l

cones. Advance stage coupling
top dependability. Includes Tech

Report TR-2. MNose cone not included

Specifications

Length
Body Dia
Weight

Sl'l:|i§'-'-:|'u\‘ 6 oz

Recommended Engines

SINGLE STAGE | GHTS
: BE-:
01 A
] +-1
MULTI-STAGE FLIGHTS
Booster
B6-0 C6-0 314-0

35



ADVANCED ROCKETEERS: Scale Models
Degree of Challenge: Two (WAC Corporal and Sandhawk)
Threae (V-2 and Aerobee 300)

These scale models are easy enough for the average rocketeer to build, ye
interesting enough for the most experienced. Parachute recovery gi
landings flight after flight. All kits come ready to assemble with instru
Engines not included.

AEROBEE NEW | WAC
300 SANDHAWK V-2 CORPORAL

Here i1s'a beautiful, | An

ultra detailed This is a scale | A high flying scale

high-flying repro 2% tall scale model of the | model...easy
duction of the model. Features rocket that for the novice to
Aerobee 300 a all plastic fins, opened the door b ||IrJ yet interesting
famous sounding tail assembly, to the nE age. enough for the
rocket. 11 was used | nose cone and It was the first i
in a greal many payload section. to solve the :
space experiments | Recovery is dual problems of | report on stab [ity
during the 1950s parachute type propulsion and neluded.
and 1960's i guidance.
Specifications g
Specifications Length o 30.1 1 Specifications Specifications
6.5cm

Length 20" | Body Dia  1.325" | Length 11.2"" | Length 11.8"

(60.Bem) (33.7 mm) {28.4cm) {30cm)
Body Dia  0.976" | Weight oz | Body Dia 1.325" | Body Dia 0. ,"?.f_;'

(24.8mm) (14.2 gr] (33.7mm) (18.7mm)
Weight 0.9 oz | ShippingWt 11 0z | Weighi 140z | Weight 7 oz
Shipping Wt F;\LI;-‘ Flecpmmended Shipping Wit M]El '?;LI | Shipping W1t i'J“J :
Sl s Engines STUPRING N 0z [ Snlpping WV 90z
Recommended o rea mioe | Recommended | Recommended
Engines B4-2 C6-3 D135 | gpgines Engines

Jse 35 fo
1/2A6-2  B6-4 ,Li"i;] E"‘I’ e "l J'M 1/2A62 AB3 | 1/2A62 A8-3
A8-3 CEhy [ HSEVERT | ggy B145 | B6-4 C65
Use AB-3 for first EM2050 adapter for| cep Use 1/2A6-2 for
flights. other than “D Use B6-4 for first first flights.
es (adapter flights. | y

ncluded)
Cat. No. 651-K-17 |Cat. No. 711-K-51 | Cat. No. 701-K-22 | Cat. No. 661-K-11
$2.00 $3.25 $2.00 $1.50

| Replacement

|Pia5ti[: Parts Kit: (SANDHAWEK ONLY)
Includes tail section, fins
payload section, nose cone and

| antennasa.

| Cat. No. 711-PRP51] $1.35
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Degree of Challenge: Four

Scalg moc
flying. Har
f"'l IChUtE recovery
ot includet

Engines |

APOLLO
SPACE CAPSULE

M A flying scale model

'%. L'JIIIlL'.‘ aunch

vehicle | or the

THOR
AGENA-B

Specifications

Length Length 6.6"

Weight

(Average) 0.3602
(10.2 gr)

c i
shipping wl

‘AsoLlo ' . | . ;
'sPALE CHPSUL'E_. W L AN ~

g 2 - " i'
r ; ] Jl, i

e T IS
?ﬁ\;};’}"

“Body Dia

Weight b oz

N ';_[':i|1-'| Wi

Recommended
Engines

. : -" |

g

w"‘ AB-3 B6-4

; — C6-b

= A Usc B6-4
' flights

- 7 = el o

’ L i |
I-NCK-29

for first

SR Cat. No. 701-K-28 | Cat.No.68
$3.25 $1.75

ADVANCED ROCKETEERS:  Scale Models

oK et
|l be prou

omplete ready-|

HONEST
JOHN

A beautiful scale

mode
Army's
wrface ballistie
nissile. An h

cket for vo

Specifications

L'-'I'IL_JI|| I

aar
W6

Body Dia

Shipping wt

Recommended
Engines

i”- 5
Use AB
flights.

Cat.
52.00

AT
CIT

No. 671-K-27

Recommended
Engines
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SATURN V
[semi-scale)

ADVANCED ROCKETEERS: Scale Models

Degree of Challenge: Four

o

not included. P:

rachute recovery

SATURN V (Semi-Scale)

ot fully detailed this model

Vois an amazingly

i tatican ( 110N S 1§ )
inch vehicle that put the first man
the moon. Scaled 1 to 242 itisa

practical size to build

Specifications

Lengtl 18.1
Body Di 1.837"(¢
Wi "."Ill 1.9 o7 I:]I ar)

Shipping wit 12 0z

Recommended Engines
AB-3 BG6-4
Ci

Use AB-3 for first flights

Cat. No. 701-K-39

$3.50

Spectacular on the ground and in the air, the
nced rocketeer. Both kits come complete

GEMINI-TITAN

This s a semi-scale mode f th
rocket that first took America’s
man astronauts into orbit. This |
faalures cloar plas ne for stal

Launch Co n i
ignitio In les Tech Rep

engine ¢ stering,

Specifications
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ADVANCED ROCKETEERS: Scale Madels
Degree of Challenge: Five

challe

Here are two thrilling s maodels thal give rez )
Both kits

skills of even the most experienced roc
power (Saturn V can also be flown wi
with two 24" and one 12" parachutes. Usea 12v «
Launch Control System. Authentic full color dec:
flying instructions. Engines not included.

SATURN V SATURN 1B

A truly magnificent scale reproductian This is a completely detailed mode| of
ofour 1 3 the the rocket that first lofled the lunar
ghty Saturn V. Scaled module on its first flights in earth

ctual size, the madel ¢ fram the

tall. Precision molded |

and engine nozzles, give
ticity. Includes Tech |

engine ciustering enging clustering

aut

Specifications Specifications

Lenath
Jody Dia
Weight
Shipping wi

Length

Dia

Shipping wt

Recommended Engines Recommended Engines

May be flown as 3 engine cluster o y

or single D" engine E;j :
Cluster Power: (3 required) C6-3 (4 engines required. All mu e 1 hi

“D" Power: D13-3 (1 required) same.)

“H
i
&
i
:
!

Cat. No. 701-K-36 Cat. No. 701-K-29
$13.50 $10.95




ADVANCED ROCKETEERS: Scale Models
Degree of Challenge: Five

ary
:= dCE
MERCURY
REDSTONE:
Specifications Specifications
L¢ "‘.!:'| @ | Leng 15
7 5 B B37 (41.6mn
2 ) 6
Recommended Engines Recommended Engines
AB-2 AB-3 C6-5
B4-2 B6-4
Use B4-2 for first flights Use BG-4 tor first f
{ . Cat. No. 701-K-30 I Cat. No. 707-K-4]
| : §3.25 $3.50
i
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INTERCEPTOR

ADVANCED ROCKETEERS: Exotic Designs of the Future
Degree of Challenge: Two (Saros)
Three {Interceptor)

INTERCEPTOR

5 the spect

rocketeer, A new feature is the in

tegral

ExXCiiin
leta
ind tail co

fin unit-engine mount providing im
mediate and paositive location of the
thrust rings. The embossed metallic
al
ment add the final pro

press-aon mate

arrange

onal to

of realism not found in other models

Specifications

Length e L T
Body Dia 0.976" (2
Weight B¢

Shipping wt

Recommended Engines

AB-3 B6-4
AB-H C6-5
B4-4
Use AB-3 for first flights.

Cat. No. 711-K-54 $2.95 Cat. No. 711-K-50 $4.95
Replacement Plastic Parts Kit Replacement Plastic Parts Kit

les nose cane wing pods and
s nese cane, adapter and fin ‘ g pad 1

Cat. No. 711-PRP-54 $1.50

711-PRP-50 $1.35
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ADVANCED ROCKETEERS: Exolic Designs
Degree of Challenge: Four

Here are the models designed to give Estes rocketeers a look into the future

Farachute recovery. Kils complete w

th instructions. Engines not included

ORBITAL Astron MARS MARS
TRANSPORT TRIDENT LANDER SNOOPER

ORBITAL
TRANSPORT

weular fhiaht Futuristic rocket Authentic, futuristic A truly difterent

wpiece on the desian lrogduces concept
Basad on gjeclion cau }
proposals tor This s T
a reusabl I elir ction

breathing (S Ii||"|-"i:'l through
booster for orbital IPENINGS (N Th
vehicles. Transport
litts off unds ducting tubes )
rocket power. Al pressurize the heets i AVE:GULT]

Bection the re-entry parachule com 0l & SEITH

wer tube into

vehicle separates partment for Especia
Astron and glides back 1o leploymernt of the recommended for
TRIDENT earth. See page 14. hute the careful

Specifications Specifications Specifications Specifications

Al Length 11.6 Height 1 enat il
Lath 23" (5 ! :
Bady Dia  0.876 el ey Dha [ v O

(24 ! REFY QG.5mim) |
Wing Span 7.9 | Landing 1

(20 | Waight 5 2

Waeight 2.0z (57gr) W17 g { Bem) Shipping wi
BEENTRY VEHICLE |[Shippingwt 11 o Neight

Lgth 8.6 (21.8cm)
Body Dia 0.736" Shipping I

Wirio S
VNI SPET

Weight 0.5 02014 ur)

Shipping wi 16

MARS . 3 iz o, \ Recommended Recommended Recommended Recommended
Aifjaddy g S Engines Engines Engines Engines
BANDER - [ " e, | = C ¥ " 9




Astron
SPACEMAN

Astron
PHANTOM

SPECIAL PURPOSE MODEL ROCKETS
Degree of Challenge: One (Birdig and Phantom)
Thiree (Spaceman)

.

These unusual kits are great for a “change of pace”

Something different for showing

and flying. The Phantom is of particular interest for science classes and fairs

Astron Astron Astron

SPACEMAN | PHANTOM BIRDIE

Greal for demonstrating | This bird will never fly, You can change a bad
that a rocket doesn't but it makes a great minton "bird"’ to a

always have to look like
a rocket to fly well.
Requires a little patience
and artistic:ability to

thuild. Uses the feather

weight recovery system
no parachute.

Specifications

Length 7.25" {18.4cm)
Width 47(10.Tem)
Weight 050z (14.9r)
Shipping wit 6oz

Recommended Engines

1/2A6-2 Ab-4
B4-4 BG-6
CB-7

Wse 1/246-2 for first
flights:

Cat. No. 651-K-9
15

demonstration model

The transparent body
shows all of the structural
nsides of a model rocket
..even a special dummy
engine cut in half.

Great for answaring
rocketry gquestions.

Specifications
Length 3.7 (22cm)
Body Dia R.736"

(18.7mm)
Weight 0.7 oz (20ar)
Shipping wt 4 oz

Cat. No. 651-K-/
$1.75

racketeer’s “'bird” with
this unusual kit, Kil

has everything you'l

ed. . plastic shuttlecock
yody tube, engine block,
adapter ring and launch
lug. This really different
kit is.a “stopper’”’

Specifications

Len
“Fin
\ -']||1

ath 2.8 (7. 1cm)
58" (i

! }

Shipping wi

'"Span 2.6

Recommended Engines

1/4A3-25
1/2A6-25
Use 1/2A6-25 far first
flights
Uses saries |11 engines
only.
Cat. No, 7071-K-4¢
.60



" the incredible
CINEROC ' 1 #

MODEL ROCKET MOVIE CAMERA

CAMERA SPECIFICATIONS
10mm tocal lenath lens 11
17500 sec. shutier 31 frames per
cond. B ti '|§='|Ii."‘!'ii:: 3
fiald Takes color filn
Diameler Vaf
Length 9.9
fits BT-60 Body Tube

SUPER-8MM
Super-8mm film car
on Super-8mm projeclors — or this
hand viewer Ir &

far a quick thight ar s
motion. ldeal tor frame

=

analysis ol your thght

Shipping weight 12 oz,

Cat. No. 701-M\-8 $4.95

COMBINATION OFFER Y7 B
The recommended [aunch velicle i
lor the CINEROC i5 the £ I

} Pade

egarding the Omega.] Now
oreler the CINEROC and Omega
lanether

Shinping weight 2 1bs., 4 oz

Cat. No. 7D1-RC-8 $22.95

CINEROC maovies shiot by the

ch and Development b -

UNUSUAL ROCKETRY MOVIES P4




CAMROC

Aerial phetography has long been acknowledged
for its value in map making, geographical studies,
reconnaissance and related research fields. The Cam-
roc aerial camera opens o new field of science stud-
ies to the rocketeer who wants to get o better un-
derstanding of the scientific uses of aerial phote-
graphy. Recommended booster vehicle is the Delta.
Other models can be adapted.

In addition to learning principles of camera con-
struction and operation, many challenging aerial
photographic projects can be developed.

Study space science reconnaissance techniques the
practical way — over familiar terrain with known ob-
jects. Map your flight area with Camroc photos, Use
phote pairs, which produce a stereoptic image
when properly viewed, to emphasize geoclogical
features or estimote heights of different objects quite
accurately.

Negative 1% dia.
Print size . 3" dia.

SPECIAL
OFFER

SAVE 50c

Complete Camroc kit plus
the Astron Delta kil shown
an page 35. This gives you
the best basic outfit for
making aerial photos. En-
gines not included, Ship-
ping wt. 14 oz. - Processing
Cat. No. 701-RC-1. . ..56.50 A % information

on page 56 55




FILM PROCESSING & SUPPLIES

CAMROC

Rocketeers who have access to a photographic darkroom can develop and print negatives
from the Camroc with no difficulty. For those who would rather not do their own processing,
Estes Industries offers developing and printing service. Prints produced are enlarged to twice
the negative size. Recommended film is Estes Industries Astropan 400 or identical Kodak Tri-X.
Both films ore roted at A.5.A. 400 but pushed to A.5.A. 1200 in development. IMPORTANT:
All Camroc film not in light-fight holders MUST BE HANDLED IN TOTAL DARKNESS.

DEVELOPING-PRINTING

Film is developed under controlled conditions. One glossy
print is made at 2 times enlorgement (3" dia. image). A
refund of § .20 will be made on ony negative which does
nor meet the requirements for o satistactory print. This
tan be coused by incorreet axposure or improper handling.
In this case negative will be returned unprinted. We rec-
ommend sending your flm for precessing in its ariginal
container or other fotally light-tight container,

Cat. No. 691-FDP-1. . ..

EXTRA PRINTS

You tan order additionel prints of negatives which have
been previcusly developed. The negative(s) must be en-
dosed in o suitoble protective package with the order.
[Please do nat arder extra prints without first checking
the negative ond original print 1o determine i it is suit-
able for exira prints.)

Cat. No. 651-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 aver operaior's atms, provides total darkness far changing
film in the field or reloading your own film holders. Shipping weight &

Cat. No. 701-FCB-1 . _.

CINEROC

56

FLIGHT-PAK MOVIE CARTRIDGE

Cartridges contain 10 feet of Super-Bmm color film
for approximately 40 seconds of projection fime
Two PFB-Z batteries (good for one flight} included
with each cartridge, Shipping weight 4 oz.

Cat. No. 701-CFH-8.................34.00

LOADED FILM HOLDERS

Extra film holders far in-the-field changing are avaoilable
for the Camroc. They come 4 1o on order, each pre-looded
with o fresh Astropan 400 film dise. Film halders may
be returned with the film for processing. They are re-
usable and subject to refund when returned as explained
below. Shipping weight 2 or

Cat. No. 651-FFH-4 ... ... .. .. _. 4 for §2.00

REFUND PLAM ON FILM HOLDERS

A refund of § .15 will be allowed for all film holders re-
turmed te us in goed re-usable condition. When retuming
film holders for any reason you may deduct § .15 for
each holder returned. Unless you specificolly request their
return, all holders sent us will be automatically retained
and the refund will be made or wedit allowed.

FILM ONLY

Precisien cur Astropan 400 film discs 1o fit Camroz film
holder. Packoged in light-proof double envelope. Envelope
should be opened ONLY IN TOTAL DARKMESS to avaid
raining the film. Handiing and loading instructions in-
duded. Shipping weight 1.5 oz

Cat. No. 651-NF-6. .6 for § .75

75

FLIGHT-PAK PROCESSING
You'll want top quality processing of your Flight-Pak film!
After exposure, ploce the Flight-Pak back in its black plas-
fic bag, package it for safe mailing, enclose $2.00, ond

e o Estes Film Lab
3911 Sinton Road
Colorade Springs, Cols, BOSOT
Cot. No. TDX-FDP-2.. .. ... oiiieaiy $2.00

MIODEL ROCKETRY

TECHNICAL MANUAL

Welcome to the exciting world of model rocketry! This brief tech-
nical manual for model rocketeers was written to provide both an easy
to-follow guide for the beginner and a handy reference volume for the
experienced rocketeer. In the next few pages you'll find the answers
to the gquestions 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 manual will help make model rocketry as exciting and
enjoyahle for you as it is for us.

e

TABLE OF CONTENTS
FOUR FIRST NOCKET g 58
CONSTRUCTION TECHNIOUE g 60
FLTING DUR MODEL Pg. §5
STABILITY X Py. 66 (s e
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WULTISTAGING Pg. 70
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e A
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BUILDING
THE ASTRON ALPHA

A TYPICAL MODEL ROCKET

YOUR FIRST
ROCKET

The eonstruction of the Astran Alpha is ahown herg
R hath to give the beginning rocketeer plans for o good First
= model and to illustraie the woy o typical model rocket is
i banlt. The assembly techmigues used in this and othar
14 \\‘ ks model rockels are explained in greater detail on the fol-
|| smoun NER, N
e,
P
5.\

lowing pages.

=

To build the Astron Alpha you will need the paris
listed below. The Alpha iz also available Irom Esies
Industries a5 a complete kit {Kin #K-25) with detailed instruc-
tions for easy assembly.

—PARTS LIST

1 BODY TUBE - - Part 4BT-50H

1 ENGINE MOUNT TUBE - - Part #8T-204
1 NOSE CONE - - Part RENC-50K

7 SHEET BALSA FIN STOCK - Pari 7iFS-30
1 ENGINE HOLDER-Part ¥EH-2

1 SHOCK CORD - - Pant M5C-1

1 SCREW EYE - - Part #SE-1

1 LAUNCHING LUG - - Part MLL-2A

1 PARACHUTE - - Part #PK-12

SCREW EYE

2 SPACER RINGS - - Part #AR-2050

Tt addition you will peed the
folloting tools and supplies:

Modeling knile or racor blade
Tube oxtra strong white ol pe
Ball paint pen or penmi
Sheet of extra line sandpaper
Paint or dope

SHOCK CORD

BODY TUBE

Leading Edge

N PATTERN
Fiill Siza)

—=— GRAIN DIRECTION
T

SHOCK CORD
ANCHOR
PATTERN

ENGINE MOUNT TURE ™

r@ PREPARE THE

ENGINE MOUNT

ENGINE M-FNT

SFM:IHG
RINGS
CUT SLOT IN ONE
AR-2050 RING GLUE FILLETS
{7\ INSTALL THE
SHOCK CORD
END OF FOLD ON LINES
SHOCK
CORD A
SMEAR GLUE— @
GLUE numuu% 1
DOWN INSIDE FR OF BODY TUBE
H.._

To absorb the shock of ejection and par-
achute opening a rubber cord connecis the
parachute and nose cone to the main rocket
body. This shock cord must be

SECyre|y
attached to the body with an anchor as
kihuwrl, v g

@ INSTALL THE SCREW EYE

Attach

the screw eye to the nose

cane as directed in section 3, page 61

MARK

THE BODY

EIIEND l NES
UsIHG DRAWER SILL
AS SHOWN

J

SPREAD GLUE

= b

.

f@ INSTALL THE ENGINE MOUNT

INSIDE TUEE... ™

- INSERT IN ONE
SMOOTH MOTION...

.. LUNTIL TUBE ENDS ARE EVEN J

(.MAKE THE FINS TP b

USE COPY OF PATTERN T0 DRaw TOUNDED) <
7 |

3 FINS ON BALSA SHEET
SAND A5
/| DIRECTED

e
TRAILING
EDGE

|TAPERED:
THIN]

CUT OUT WITH A SHARP KNIFE

e ——
SAND FINS TO AIRFOIL SHAFE
AS SHOWN IN CROSS-SECTION

LEADING EDGE
[TAPERED -ROUNDED)

\.

r@AT'ﬂCH FINS & LAUNCHING LUG _'\

APPLY GLUE TO EACH FIN AND e

ATTACH IT TO THE ROCKET,
CENTERING IT ON ONE OF THE
LINES DRAWN IN STEP 4, ALL
FINS SHOULD STICK OUT
STRAIGHT FROM THE
BODY TURE

GLUE

—— N,
LAUNCHING LUG

ASSEMBLE PARACHUTE:

PARACHUTE MATERIAL 7
#

CONMECT IT

ALL TOGETHER
Connect the nose
cone, parachute and
shock cord together
as shown in the over-
all view on page 58,

f PAINT THE Y

MODEL

Finish vour mode|
by sanding and paint-
ing it, Seesection 10,
pageg3zand the chap-
ter an finishing {page
76) for detajled in-
formation.

\ >
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CONSTRUCTION

TECHNIQUES

ENGINE BLOCK

ENGINE
MOUNTING
METHODS

INSTALLATION

Depth mark

Some models use an engine block to keep
the engine from traveling too far forward in
the rockei body both when it s installed and
when the rocket is launched,

When building a model, use an engine
casing to press the engine block into posi-
tion, Aftar applying glue to the inside of the

tube, place the engine block just inside the
rear of the body. Push the block forward 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 enging casing is
even with the rear of the body tube the block
will then be in the correct position. Remove
the engine casing immediately.

FRICTION FIT

*-Masking tape
When mounting the engine in 8 mode| with
an enging block, wrap the engine with mask-
ing tape until it will make a tight friction fit
in the tube. Then slide the engine into place.

ENGINE HOLDERS
;j

In many models an engine holder is the *&4

best device to use for mounting an engine.
The drawings show how enging holders are
mounted for different sizes of rockets.

REINFORCING GAUZE
Eegire

BI-50 |
MOUNT
BT-20 |
MOUNT| - \

Ao
To mount @n engine in a8 model with an
engine holder, spring the end of the holder
up and slide the engine into place, Check to
make sure the end of the holder latches
securely over the end of the engine,

It"s especially important to attach the

shock cord securely.

give good results,

Both methods shown
The *Slit=n-Glue™" method

is quicker; the “‘anchor™ is neater, but

can’t be used on tubes smaller than BT-50.

@SECURII\IG A SCREW EYE

To avoid losing your nose cone, make sure the screw eya
I5 securely attached, Moke a hole by inserting and removing
the eya. Squirt glue into the hole and replace the eye.

MARK THE BODY

@ This Fin Spacing Guide will space
equally three or four fins on all poapular body
whes sald by Estes |ndustries, fo space
the fins, center the end of the tube in the
circles, then mark at the (4) fines for four
fins or on the (3) lines for three fins. Draw
lines  from these marks as shown in, the
drawings at right.

@Whun marking the body fube for fin
alignment, use the “*V** npotch of a drawer
sill. or door frame as shown. Match the cdge
of the notch with a spacing mark; Tun 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 lnes and
they will be straight,

' @II\ISTALL THE ENGINE MOUNT

Center engine holder
between fins

61

I8 best to draw the fin alignment lines
an the body befare installing tho
mount. Position the mount so the engi
holder is midway between two fin lines for
easier operation, First make sure the mount
slides easily in the body tube, If it"s tight,
sand it until it does slide easi Sme
liberal amount of glue e inside of
the body ower the area where the mount's
rings or coupler will fit.  Insert the mount
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.

i

Foa




Model rocket fins are slmos! always made from thin sheets of balsa wood. When making fins.
aiways be sure the grain of the wood is paraifel to the leading edge of the fin.

Draw a full-size fin pattem on stiff paper or cardbearnd. Cut out the patter, pesition it on the
fin stock, and trace around it with @ pencil or ball paint pen to mark the balsa for each fin,
L

Use o metal 51r.1|qh:|.(!qr: whenever DObSIblE Hold knife or saw blade al Qﬁ angle to surfaca
being cut, & handle at about 45" for clean cut. |f blade is dull or hald too high balsa tends to tear,
1 i

SHAFJNG

llonrldl.-d Edges Streamiined T
general purposes, sand all edges round except the root edge (the L(‘Eg: that glues 1o lhe
body}, Make the root edge straight and sguare. The sides of the fins should be sanded smooth,

On high performance models try 1o sand the fins to the shape shown. The front {leading) edga

9' the fin should be slightly rounded; the back [(trailing) edge should come to a knife edge. 1
ATTACHING THE FINS...
GLUE A B FIN DRYING

Always use @ high-strength adhesive "‘M.
such as white glue Tor attaching fins. After
marking the tubé and sanding the fins, spply
a line of glue to the root edga of 2 fm. Leat
it st @ minute or twa, then prass it into
plece on the body tube. Atiach the other
fins in tha same way. Supporl The rocket
body in @ vertical position while the glue
dries. rejnforced. Do this by applying a “'fillet’” of
Some timit aftar the first glue on the fins glue as shown. Always support the body in a

has dried complétely, tie joints” should be horizontal position while fillets are drying.

-..and LAUNCHING LUG

GLUE
REATS : WsTAND -OFF e

- = -
Launch lugs are attached in much the payload section, atta:h the qu to the stand-
same way as fins. I 8 stand-off is used fo off piece tirst, then attach the unit to the

kesp tho rod from hitting @ large diameter 62 body,

. ASSEMBLE PARACHUTE

In addition to regulor, pre-printed model It's often worthwhile to bs able
rocket parachutes, a rocketesr can GsSe a
wide variety of thin plastic sheating to slow
When making a chute

e .io
wie from one moedel 1o
chute with a new ane.

auickly switch a paracl
another or to replace a

his model’s descent.

Te install o snap swivel, simply gather
the ends of the shroud lines and dampen them
so as te form a fairly stiffi “‘point,”” the
thread this point through the eye of the spap

e - —
B e P b
from ‘"scratch,”” cut the plastic sheet to TiE... el
shape, then attach & or 8 shroud lines, each
as |ong as the diameter of the parachute, as swivel as shown. Once throogh the eya the
shown, Gather all the loose ends of the lines are tied togethar in a tight knot and

shroud lines and tie a kpot at the extrems end pulled bock against the eye. Apply a drop

of the group. of glue to the knot.

GONNEGTING T TOGETHEH’

The tirst illustration shows how -pose
cong, parachute dnd rocket are connected on
most models. T the rocket has a heavy
payload section, 11°s best o use fwo chules
a5 shown in the second pleture,

=/

PAINT THE
MODEL

Mothing does quite as much for the
appearance of a model as a8 good paint job,
Before the paint can go on, though, o lot of
careful pr:.mralmn should be done, FILLETS

the wood are filled and the surface is per-
fectly smooth.
-« BRUSH = PAINTS

you use a brush, make sure fhe brush
is clean, Old dope wul mix with and dis-
color fresh dope. Dope can be thinned
for @ smoother finish.  Avord “'brushing over’
as the surface sets rapldly. Unnecessary
Brushing cen produce. an  uneven Tinish,
Always |et the paint dry completely batween
coats,

|

Make sure oll glue fillets are !‘-"Doﬂ' and
have no air holes, If a fillet isn't right, Spray paints will give the beginner a
apply another layer of glue and smooth |t out
with your finger tip,

better than average finish, Apply spray paint
in _light, ewen Ccoais. Lot each coat dry

WOOD SEALING
—— P

All balsa Sirfates should he Tilled
To do this, apply a coat of sanding sealer,
let dry completely, and sand with extra-fine
{or finery sandpaper., Apply another coal,
let dry, and sand again. Continue  this
procedure until all the finy heles | pores) in

caompletely before ctpnl-,--nq the next coaf.
START BIHAT AMEAD OF WO,

BPRAYING TOO CLONE
USES #ATNY TO
SEAGT OR-“RLUN"

MAIMTAIN AN EVEN nlsTnHC!
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Many models call for special lengths of
body tubes; the rocketeer has to cut the tube
himself ta build the rocket. Here's how to
get a neat cut every time.

CUTTING TUBES

DRAW LINE

[T} Mark the tube at the point where the
cul is to be made, Wrap a strasght strip of
paper around the tube and align the edge with
the mark. Draw a line completely around the
ube.

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

[3) Cut lightly along the line, rotating
the tube as you cul. Use a sharp blade but

MYLAR

BT-10 is an ultra=light mylar plastic tube
which is racommended for use with the
featherwaighl recovery system. It will with-
stand the heat of an ejection charge only

—_— e

APPLY LIGHT EVEN
PRESSURE...
4.0A § TURNS OF TUBE

WILL CUT CLEAN

don't try to cut all the way through on the
first turn, Use a light pressuré on the knifa
tor several turns until you cut through,

TAPE DD‘\\'N

e B -
—_Ek

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

when the engine is ejected from the rocket
body by the charge. Paper reinforcing mate-
fial must be used to glue parts to the tube,
as ordinary glues will not stick te mylar.

WRAP ELOWLY,

BUBBLES
AS YOU GO

REINFORCING FINS

When & model is built to be flown many
times, it's often wise to strengthen the fins.
The easiest way of doing this isio use seif-
adhesive paper reinforcing material [PRM-1),

Cut out two *“‘mimor-image” pieces of
reinforcing material for each fin. Peel off
the backing and apply one piece to each side
of the fin, Rub the rainforcing down on boath
sides so it is securely attached, then seal
around the edges with white glue,

Fins reinforced in this manner give up
to four times the strength of plain balsa wood
with only a little more weight.

Preparing for Flight

WADDING

Parachutes and streamers must be pro-
tected from the heat of the ejection charge.
This protection is supplied by first loosely
packing enough flameproof recovery wadding
into the tube to fill i1t for & depth of at [east
twice the body diameter. The wadding should
fit against the side of the tube all the way
araund to give a good seal.

FOLD AND INSERT
AFTER WADDING

FLYING YOUR
MODEL

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

To activale Strasmer of parachule recov-
ery gear correctly, the engine MUST be he'd
in place SECURELY. This may be done by
wrapping the nozzle end aof the engine with
tape until it makes & snug fit in the body
tube or enging mount.

MASKING
TAPE =

= | A

SNUG...GAS TIGHT FIT HERE HELPS ASSURE
PROPER  OPERATION.

BE SURE HOLDER IS

FIRMLY

LATCHED

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

Countdown Checklist

Use a counidown check list when you
launch your models. You'll find it makes
your rocket flights more soccessful and
enjoyable. The following procedure is
recommended for most ‘chute or streamer
models, For other types of rockets, try to
develop your own ‘complete check |lisi.

! 12} Pack flameproof recovery wadding
into the body tube. Insert the parachute or
Streamer.

11] Install the nose cone or payload
section. Check condition of the payload (|f
anyl.

_IU| Apply enough masking tape to the
engine(s) Tor a tight friction fit in the body
tubeis) . When launching a multi-stage rocket

be sure that the engines are in their proper
relative, positions ond (hat a layer of cello-
phane tapa is wrapped tightly around each
engine joint. Mount the engine in the rocket.,

a) Install a nichrome igniter in the
engine,

8) Place the rocket on the launcher,
Clean and attach the micro-clips..

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

B) Arm the |launch panel.

5] 4 3) 2) 11 LAUNCHI



STABILITY

One of the first things a model rocket
dasigner learns is that a vehicle will not fly
unless |1 is aerodynamically stable. By
stable we mean that it will tend o keep its
nose pointed in the same direction throughout
its upward flight. Geed aerodynamic stability
will keep the rocket on a true flight path even
hough some: force (such as an off-center
#nging} 1ries to turn the model off coursa.

If @ model is not stable, ibwil| constantly
turn ils nose away from the intended flight
path, As a result, itwill try 1o go all over
the sky, but end up gaing ‘nowhere.” An
unstable rocket will usually tumble to earth
after 1he epgine burns out, damaging the
madel.,

FIG. 1

When a freeflying object rotates, |t
dlways rolates around §1s balance point.
(The proper term for the balance point is the
center of gravity, abbrevisted as C.G.] Thus
the balance paint (C.G.} Is the pivol for all
forces trying to turn the rocket.

FIG2 LT ) 3
QFFSET
THRUST # DEFLECTING)

<r FORCE
FORCE ACTING ON FINS OPPOSES OTHER FORCES

The most significant forces acting on a
model rocket in flight &re 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 the forces an 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
amplified by the distance from the location
of the force to the center of gravity.

FIG. 3

& Q
k) gy e

[small force « |ong distance = |arge force
« small distance]
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As_long as the forces on the fins of the
rocket . are greaf enough to counteract the
forces on the nosa and any off-center thrust,
the rocket will fly straight. |f the fins are
too small and/or too close to the center of
gravity, there will not be enough force to
counteract the force on the nose. As a result,
the nose will swing out to the side and the
mode| will try to chase itself around the sky.

FIG. 4

DEFLECTIVE FORCE

]

HOW A SIDE FORCE VISIBLY EFFECTS
COURSE OF NORMALLY STABLE ROCRET

The side forces on the nose and fins of
a rocket that is flying straight are very small.
When something disturbs the rocket and it
starts to turn sideways, the side forces on
both nose and tail increase. (There 1S some
agrodynamic force on the body; however, il
1% small and cam usually be ignored,.) Depend-
ing on the size and shape of the nose and
fins and their distances to the center of
gravity, one will overpower the other and
force the rocket 1o twrm (158 way. [f the nose
overpowers the fins, it's too bad. However,
if the fins overpower the nose, the rocket will
swing back into ling and continue on its way,

Although determining the exact relation-
ships batween wvarioys forces on a model
rocket reguires higher mathematics, certain
practical rules can be used by eawven the
beginning rocketesr to design stable rockets.
The first rule js to use a |long body. Lt
vou have considerable experience in design-
ing models, the length of the body tube used
should be at least 10 times its diameter. This
makes it easier to got enough distance
between the center of gravity and the fins,

FIG. &

MINIMUM FIN SIZE

1-7d EXAWPLE:
s ROCHET 12° LONG
1.5% AHEAD OF FINS

d < body tubs

e i !
BIRD SHOULD BALANCE HERE

The second rule is to make the fins
large, The larger the fins, the more force
thay will produce when the rocket starts to
turn. For the first few designs, use a fin
wiich is ar feast as large as the example in
the illustration.

The third fule is 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 amy fins ahead
of the center of gravity.

Finally, the: rocket should balance at
feast 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 pgeneral;
they are based on experience mther than
precise mathematical analysis. By using
more exact methods (See TR-1 and TR-9) it's
possible to build rockets with less stahility
mErgin., In any event, afways remember to
test  your model for stability before you
launch it.

Testing for Stability

The easiest way of testing the stability
of a model is to fly it—without launching i,
This is done by attaching a string to the
model and swinging it through the ajr. If
the-string is attached at the rocket's CG, its
behavior as it is swung through the air will
indicate what it will do in powered flight.

FGE e
TAPE HOLDS SLiP | LooP
LOOF
IN PLACE 90"

HOLDS TIGHT
BUT IS EASY

c'c 10 MOVE

Make the test on your model by fofming &
loop in the end of & six fo ten foot String.
Install an engine in the rocket. (The center
of gravity is always determined with anengine
in place,) Slide the loop to the proper
position around the rockel so the model
balances horizontally. Apply a smal| piece
of tape to hold the string in place.

FIG. 7 “STARTING™ A RIRD s

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
mation. Seme rockers which are stable will
not point forward of their own accord unless
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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 |s started in the circular path.
It may take severa| attempis bafore a good
start is achieved.

FIG. 8 DOUBLE CHECK A BIRD WITH
CUESTIONABLE STABILITY AS FOLLOWS:

i MOVE STRING BACK "TILL NOSE
| OF BIRD POINTS DOWN AT TEN

. DEGREES - REPEAT
1 THE SWING TEST

Bird should
still “fly™
nose forward

If it is necessary to hold the rocket to
start it, an add{tional test should be made to
determine whether the model is stable enough
1o Fly. Move the loop back on the body
until the tube points down at a 107 angle
befow the horizontal. Repeat the swing test.
If the mode! will keep its nose pointed ahead
once started, it should be stable enough o
launch.
rocket

Be careful when swinging a

overhead: A collision with a nearby object
of persan could be serious. Always do your
testing i an open, uncluttered area.

Don't try te fly & recket that has not
passed the test, Most unstable rockets |loop
around in Jhe air harmlessly. However, a
few marginally unstable models will make a
couple of loops and then kecome stable due
to the lessening of the propellant load, Wi
this happens, the model can crash into the
ground at high speed, A parson standing in
the wrong place could get hurt.

FIG. 9 ADD A NOSE CONE WEIGHT - ..

ﬂ e
... OR ADD A TAR T EACH FIN

OR BOTH

If your rocket does not pass the stability
test, It can usually ba mes stable, Twor
methods can be wused: The balance point can
be moved forward or the fins can be enlarped,
To move the balance paint forward, attach
nose cone weights to the base of the nose
cone, Fins can either be replaced with |ar
ones or extra tabs can = glued to the rear
or tip edges of the fins. [(Some scale modols
use supplementary plastic fins,) After making
your changes, test the model again to be
suree |f |5 now stable.




RECOVERY
SYSTEMS

The recovery system is one of the most
important parts of & model rocket, It is
designed 1o provide & safe means of returning
the rockel and its payload to earth without
damaging the rocket or presenting @ hazard
1o persons on the ground. Alsp, the recovery
system provides an area for competition when
rocketesss hold contests to see whose rocket
can remain aloft the longest. In addition,

rocket recovery is an area for wvaluahle
experimentation and research as rocketeers
develop naw and better methods of returning
their medels 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 one which the air can
“‘catch against™ and retard its descent,
Six main recovary mothods are used by r
rocketeers today. Following is a brief des
tion of sach:

1. Fesntherweight Recovery (oo Astron Streak):  The
model js designed for extra light weight (under 1,/4
purnce without ghma] and s a blunt nese.  When
time omgine 8 ejected from the rocket, the model s so
light compared to (ts Size that o lands safely, The
lightwenight, asrodyaamical |y unstable, spent engine
casing tumbles back seporately,

o

2. Tumble Recovery (.e. Astron Scoul, Spritel;  The
e shifis the weight of the engine in the
. This mak the rockel unstable,
noe poinl of the reckel further toward the
sepures ahead of the balance point G
d, fercing thit rockel to Siar tuming.
1 1% tumblimg, air drag on il i5 mach
Estos Pal. MNo. 3,114 317

grealer thi
When the ocks
higher and it falls slowly.

’
Astron Mark):

A mode]
with o smoll streamer will 8t ke 8 tumble model, 11
the streamor s large though, 1t develops enough drag
by fluttering to actwilly hold the rocket back in its
descent and it lamds geatly.

3. Streamar Recovery (1.6,
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4. Parschuie Recovery L,  Aston Alpha Thi
gfeclion chafge (ofous d parachuts connected to thi
model out of its body tube, The parachute deplovs,
felling with mir, end suppotts the model on ({8 roturn,

covery [1,e Astron Gyroc): Wi
ted by the jection charge, cato
air in @ way Th ket them spin on the wiy down.
This spinning vanes disturb the flow of ar pas) the
rockel creating a large amount of drag,

B, Helicop
The model, ac

6. Glide Recovery (e, Astron Falcon, Mighthawk):
The model ascends werfically like a conventions)
rockel, Al sjection gither the balance of tha modad
or thie position of its acrodynamic surfaces |s
Instesd of streamliming Strajght down,
generate lift, pulling the sose up, and the
inte a glide, Models of this type are called “'Boosts
gliders™". "Estes Pat. No. 3,167,860, Other pat. pend-
i

No rocketeer |tkes to see the product of
many hours’ |aber broken because the recovery
system  didn't work - properly. Recavery
fatlures are almost always due to an error in
building the medel or in preparing it for flight,

The most common @rrof on parachute and
streamer models is failing to install the
engine properly. If the engine |5 not held
securely, it will be ejected instead of the
streamer o parachute, On models with engine
holder hooks, make sure the hook latchaes
properly over the end of the engine. If the
model relies on a friction fit to hold the
enging, wrap enough masking tape around the
enginge te make it fit tghtly.

A second emor is leaving a hole that
gjoction gassas can leak through. Incorrect
engine mount design or construction is often
the villain. For reliable recovery the rear of
the rocket must be air tight when an engine is
in place,

Parachute Compartment

Stuffer

“ QOuter Body

Tube

Recovery reliability on extra-large models
be improved by using a stuffer tube.
This reduces the volume that the ejection
charge must pressurize, fesulting in more
force to eject the nose cone and ‘chute, A
stuffer usually is made from BT-20 or BT-50
bedy tube, centered inside the model's body,
wilh paper rings glued on each end. he
rings should also be glued to the inside of
the body so there is nogas leskage into the
space baetween the stuffer and outer body tube.
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Reliable

Recovery

AVERAGE STREAMER

For high altitvde models parachute
recovery (s often too good; the bird can be
miles away by the time, it finally touches
down. Streamer recovery 1s often the answer,
A strip of 17 wide flameprool crepe paper,
usually at least wice as long as the rockat
itself, will supply enough drag at the nose
to make the rocket fall sideways. In this
condition it falls enough faster than with a
parachute to-bring it back close to the |aunch
area, It falls slow enough, however, to avoid
damaging the model,

Whether the model has a parachute or
streamer, always be sure to use enough
flameproof wadding.  The wadding not only
sgrves @s an insulating layer between the
hot ejection gases and the ‘chute or streamer;
it also works as a gas seal and piston 1o
insure that the ejection charge works evenly
against the recovery device, Wadding should
be foosely p 1, filling the entire area of
the twbae for a distance egual o IWice (15
diamater,

i

By hl}nwmu these suggestions, yu“'ll
find you get many more successful flights,
Not only will your made last longer, but
you'll also find that meliable recovery makes
model rocketry more enjoyable,

Iy
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Ignition

The first stage of a multi-stage rocket |s
always ignited by standard electrical means.
Second siage lgnition otcurs  automatically
upon burnout of the first stage. Figure 1A

1A

_,—-'_'_'_'_'_'_
NODELAY DR EJECTION

shows that the first stage enging has no
delay or ejection charge. This gives instamt
ignition of the next stage at burnout,

AS BURM CONTINUES

In figure 1B the propellant is partially
burped, 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 propel-
lant wall ruptures, and the high pressure
exhausts torward toward the nozzle of the
next stage, carrying hot gases and small
pieces of burning propellant into the nozzle
of the second stage engine, This action is
illustrated in figure 1C.

1c

WHAP OF CELLOPHANE Tllfﬂ;ﬁﬁr_#

«HOLOS STAGES UNTIL
. UPPER ETADE IGNITES.

For. this system to work, the ‘stages
must be held together until the upper stage
engine hes ignited, When this happens, the
stages miust then separate ina straight ling.
This i5 sccomplhished by wWrapping one |ayer
of cellophane tape around the joint betwean
engines and then recessing this joimt 1/2"
rearward in the bdoster body tube, as in fig.
2. Rec ing the joint forces the stages to
separate in a straight | i,
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2 12"
\cELLIIFIlNlE

ENGINE.
JOINT  BODY TUBE JOINT
Figura 2 shows the engine installation
In @ typical two-stage model, Always tape
the engings together before. inserting them
into the rocket. Check carefully before and
after taping to ba suré the engines ara in
their propgr positions (nozzie of upper stage
engine against top end of hooster engine).

MASKING TE

Failure to check carefully can be highly
gmbarrassing as wel| as damaging 1o the
rocket.,

MASKING TAPE NEAR
FRONT AND REAR OF DPPER

... AND AT AEAR OF BODSTER
ENGINE TO ACHIEVE A TIGHT FIT
1N EACH 5TAGE

After taping the engines together, wrap
masking tape sround the upper stags engine
at the fronl and near the rear as in fig. 3 o
give it a tight fit in the body. Push it into
place, Wrap the booster enging and pash it
into position. Failure to get the upper
stage enging in place tightly enough will
result in the recovery system misfunctioning;
failure to secure the booster stage tightly can
result in its dropping off under acceleration.

STAGE COUPLER EXTENDS 1
FORWARD INTD UPPER STAGE

diameter tubas

using
|BT-50 and BT-80) require Somewhat different
methods, but the same principles of tight
coupling and straight line separation must
ba followed, The recommended coupling

Rockets farge

method for large diameter tubes s |l|usirated
in fig. 4. The stage coupler is glued to the
booster body tube, with the adapter for the
upper stage engine” mount positioned forward
to allow the stage coupler 1o fit into the upper
stage, while the tube adapter in the booster
i positioned to the rear,

MASHING TAPE WRAPS
HALF DN ENGINE TUBE
AND HALF ON END...

OF UPPER STAGE ENGINE

The upper stage engine holder tube
projects 174" rearward from the end of the
upper body tube, The enging is held in place
by wrapping a layer of masking tapa bightly
around the end of the tube and the end of the

i + UPPER STAGE

S CELLOPHANE TP 5, MOAPTER
BODSTER ADAPTER S MASKING TAPE}
CRERe A b
; il
-
£ e P A A {4 & Z
(ZENGINE JOINT- 2 /7X " ENGINE BLOCK
/4 ~'BODY TUBE
JOIHT

engine as n fig. 4B. The engine mount in
the booster must be built to |eave space
for this system (see fig. 4C).

Stability

Sinceé two of more engines are mounted
near the rear of @ multi-stage rocket, it has
a tendency to be tail-heavy. To compensate
for this, extra large fins ae used on |ower
stage, Generally, the lowsr set of fins on a
two-stage rocket should have two to three
times the area of the upper set. Each addi-
tional stage requires even greater (in area,

FIN AREA INCREASED ON
EACH ADDED STAGE
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When checking “for stability, tost 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 rocket will be
stable in each step of its flight, and you can
locate any stage which does not have suffi-
cient fin area. Always check for stability
with the largest engines to be used in ploce.

Booster
Recovery

Most lower stages are designed 1o be
unstable aftar separation. The boosier
should be buill so0 that the center of the
area of the fin (its balance point) matches
of is up to 1/4'" shead of the boosier's
balance point with an expended engine casing

BALANCE AND MARK

C/GHEREWITH =
SPENT ENGINE

in place, Thus, boosters will require no
parachyte or Streamer, bt will normailly
tumbie, flutter or glide back to the ground.
If the booster is ta be used again, it should
be painted an espocially bright color, as it
does not have a parachute or streamer to a@id
in spotting it once it 18 on the ground,

Types of
Engines

Lower and intermediate siages alweys
use engines which have no delay and track-
ing charge, and no parachute ejection charge.
There is no delay so that the next stage will
receive the maximum wveloeity from its
booster. The engings which are suitable
are those which have designations ending in
zero, such as the AB-0, BG-0, 1/246-05, and
B14-0,

In the upper stage an enging with a
dalay and tracking charge and parachute
ejection charge s used. As a8 general
rule the longest possible delay should be
used, Engines suitable for upper stage use
are those with long delays such as the
B5-6, AB-B, CB-7, eto.



Model rockets, like professional rockets,

are |aunched electrically.  This provides both
safely and realism. Esch engine sold by
Estes Indusiries 18 supplied with an igniter

and complete instructions; still more in-
formation is supplied with launcher kits.
However, the basic information needed (o

launch models successfully is included in
these pages,

Igniter Installation

Estes (gniters are supplied in strips of
three. Cut the igniters apart (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 operata properly the: tgniter must touch the
propellant grain, Spread the leads and apply
a sguare of masking tape to the nozzle and
ieads as shown in Fig. 1. The erasaron the
end of a pancil 15 good for pressing the tape
securely nio pface,

Band & Insert igniter...

Bond B insart
igniter...

An igniter can also be held in place by
rolling a 1°* square of flameproof wadding into
a ball and inserting it into the nozzle with a
pen or pencil to hold the igniter firmly in place,

Electrical Systems

The electrical system which operates the
igniter can be made in many ways. It can
be a simple home-made unit, as the one
shown in Fig. 2,or it can be one of the more
complete systems sold by Estes Industries,
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12" 10 1F' feadwire

Amach clips close

1a A‘ ﬂlLl{
while altaching

migro-chips to igniter leads. &,

i
--

Car battery power gource

All of these systems work by passing
enough electrical current through the high-
resistance igniter to heat it to 1100°F. This
ignites the cosating on the igniter which in
turn  ignites the engine. The system s
attached to the igniter with micro-clips as
shown. When connecting the micre-clips to
the igniter make sure the clips do not touch
each other or the rod or blast deflector, If
thay do touch, the currenl from the battery will
“short”” through the clips, rod or deflector and
not reach the lgniter,

Any electrical system must have a
spring=return  launch switch so the current
turns off automatically when the bufton 15
released, In addition & safety discannect
must be provided. On simple systems the
bhattery clips should be disconnected when
the micro-clips are baing attached to the
igniter.  More complete systems may have
safety key swiches or safety plugs to do the
same job.

Fig. 3

Aming light
it desired]

Micee-clips

I
Gar 12 WO, |
power !ﬂ.lrell‘ :

Launeh switch

The eircuit shown in Fig. 3 also includes
a continuity check pilat light, This is a small
bulb (no more than 14 ampere for safety) which
lights when the safety interlock |s closed if
the clips make good connections at both the
battery and the ingiter. When lit, it indicates
that the rocket can be launched.

=
Mulniple plug

Most rocket clubs prefer a multiple
launcher sy stem for group  launchings.
The basic electrical circuit can be adapted
by adding a rotary id selector” switch
as shown in Fig. 4. Each launch pad then has
one micro-clip which s connected to the "comy-
mon’ " ling ta the battery and ore micro-clip
which is connacted to ong of the mdividual
terminals on the selector switch,

Launcher Design

A rockat cannot bo simply Sl on its fins
and launched; some meithod of holding it in
position befare wgnition and guiding it during
the first few feet of s flight i= necessary.
The launcher must perfarm these Ffupctions.

Fig. &

itk ol thar pbcket i
the Ci (3

Steel Rod
-

Blast defiecior

e ,_
AR PN R

The simplest suitable launcher des

n uses

# wood block to support @ 37°° long, 1 8 dia
meter steel rod, A shori 1 Lightly larger
than the rod, is glue of the rock

near 115 balance poi
over the rod and keeps the rocke! pointed in
the right direction. Fig. 5 shows a rod launch-
Ing system.
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Length of wO-2 repped by LL-7.
Fig- & - e

Hardwosd sirips
plued 1 rocket
in fem ol Torail

Mylgn screws [AS-1] tarned
imto fube, mmed and glued

Some launching guides are des)ygned to
fit around the lug instead of inside it The
“C rail is typical of these. Rails gencrally
have the advantape of being stronger and more
rigid’ than rods. However, mosl model rocke
will tly very well with either system. Fiy.
illustrates a rail and some lugs to fit.

When bullding 8 launcher be:sure 10 use
a base that |15 big enough and heavy enough
to provide a secure foundation. A& piece of
374" plywood @ fool square works well for
most rockets, Bricks or rocks can be used
ta. weight the base when extra-large models
are being launched,

Safaiv

Make swre the aren sround the launcher
is clear and has no dry weeds or highly
flammable materials.  When approaching the
launclhear te mount & rockel of check (1, put
your hand on the end of il od before ||-.'|n||-||
ovEr. This helps pfotect you against the
possibility of eye injury from  the rod,

Launch Areas

to fly
Many such ranges have
zod groups of rocket

The best place madels. 15 on i
model rocket mnge.
bean sotl wp Dy org
enthusiasts, However, | such a range is

1
|

Fig. 1

rl""“—lﬁ.!'

=

nol available, it 15 best o select a place,
free of trees and houses, large enough 1o
racover the rocket within the area. Generally
the smallest side of the field should be @t
least ene fourth the maxin altitude your
roe will .reach. Set the launcher al the
center of the area as shown in Fig. 7.




When large models and heavy paylpads
have fo be |aunched, one engine often can-
not  supply enough power. A cluster of
several engimes is generally the answer to
this probiem.

ENGINE ARRANGEMENTS

In designing & clustered model the first
rule 1o remember |5 that thrust must be
batanced around the centerline of the rocket.
Figure 1 shows several engine arrangements
that satisfy this requirement. All engines
shauld be located close topether 1o keep
unbalanced thrust from forcing the model off
course,

ENGINE MOUNTING

The engine mounling system serves three
purposes: First, it holds the engines securely
in place throughout the flight. Second, it
aligns the engines so they work iogether as a
unit and give & strdight flight. Finally, it
must seal lhe resr of the rocket so that
recovery system ejection gases cannot |eak
out through cracks and holes in the back of
the model.

FIG, 28

ENGINE HOLDER -

FILLET
LIBERALLY

ENGINE
RA-2060 FING SEAL

FILL GAPS WITH
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Figure 2 shows a typical engine mount-
ing system for a three-engine model. The
spaces betwesn tbes are sealed at the front
of the engine mounting tubes by gluing an
adapter ring which fits the inside of the body
in ‘place as shown. To install the engine
mount, smear a |iberal amount of glue around
the inside of the rear of the body tubs .
Immediately slide the enpging mount unit inlo
place so the rear of the enging mount tubes
is even with the rear of the body and the
enging retaingr hooks: project from the tube.
Do not pause while inserting the angine mount
or the glue may stick with the mount in the
wrong plece. Sat the unit on its rear end
while the glue dries.

FiG. u 'I'!'HML l-GLIiE‘I‘ER INSTALLATION

e ,——-——'--x\- \.ﬁLUE FILLET
F‘BRMS SEAL

TUBE ENDS EVEN

STABILITY

Because the weight of several engines is
concentrated in the rear of & cluster rocket,
extra attention should be given to designing
the rocket so it 15 stable. Since the engines
will not always all be producing exactly the
same amount of thrust at the same time, an
extra margin of stability is nesded, Pay
exira attention to theé rules in the stability
chapter,

Fic.3  REINFORCIRG METHODS
RPPLY SELF-ADNESIVE

PAPER T0

BOTH SIDES

The extra |oad on @ cluster model’s fins
requires that they be made extra strong.
One-gighthinch thick balsa sheet is the most
popular fin material for cluster birds. Thinner
fin stock can be used, but it should be min-
forced for best results,

AIRFOILED - ONE SIDE ONLY 2

A small amount of Spin helps give
straighter flights by aweraging oul uneven
thrust, Too much spin increases drag and

rotluces  performance. | Three methods of
providing spin are. jllustrated. With any
system, make sure that all fins or tabs are

mada to spin the rocket in the same direction.

IGNITION

lgnition 15 the most important part of
successful clustering.  All engines must be
ignited at the same time. To do this, always
use a 12 valt car battery for the power sdpply
and a heavy duty electrical system {(such as
the Estes F5-8B Launch Control System).
Install the igniters carefully and connect them
in parallel.

Several typical methods of connecting
ingiters: are shown in figures § and 6. Make
connections carafully 1o get good contact and
to avaid pull the igniters from the engines.
Always connect igniters in parallel=mever in
Series,

FIG. & TYPICAL SYSTEM
TO IGHITE UP TO &-ENGINE CLUSTER

—~®

12 V. CAR BATTERY

SYSTEM ARMING 5WITCH

CONTINUITY CHECK LIGHT

FIRIMNG SWITCH

IGNITERS CONNECTED IN PARALLEL

''8USS BAR!'
METHDD

MISC. CLUSTER
CONMECTIONS

15 Report

GENERAL INFORMATION

Use a heavy-duty launcher such as the
Tilt=a=Pad with cluster models, When heavy
rockets are being flown, the lasncher shoold
be anchored to the goond with rocks or
bricks,

Before III5!dl|II1l] lhe engines in your
cluster rocket, pack the front of each engine
above the |=|--cl|un end cap with flame-proof
wadding. This eliminates the possibility of
one F.IIT_III:r"IS !'|f}12|in|l L'hiil'i_|& rgniting the
ejection charge of another engine and damag-
ing the roc when one enging in @ cluster
fails to ignite at lift-off, For more complets
information on clustering, see Estes Technical
HTR-6.




FINISHING

The finish of & rocket starts with the
very first steps of assembly. Sloppy gluing
and other messy habits ‘will ruin the appear-
ance 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
before the paint 15 applied.

SANDING and
SEALING

Paint cannot replace sandpaper. | a
balsa surface jg not sanded and sealed
carefully, it will be impossible to get a
smooth palnt job. Begin by sanding all balsa
surfaces  with exira-fine  sapdpaper until
smaoth,

BALSA SANDED 15T. COAT ...

BUT UNTREATED
SANDED TO SURFACE

i ! ?? .. /
_L-_J.Z—-J—L HﬂTE‘ﬂﬁMH nEPnﬂ}DN

3R0. COAT,..

LIGHT SANDING "TILL
SURFALCE IS SMOOTH

S

DEPRESSIONS ARE FILLED

ACAN SANDED
T SURFACE

7T T

SLIGHT DEPRESSION
FEMAINS

MNext, apply @ coat of sanding sealer
to the bslsa. Let this dry completely, then
sand with 320 grit (or finer) sandpaper until
the surfoge is smooth again.  Apply more
sealer, repgating the procedure until all the
pores in the balsa are filled.

Practically all of the sealer should be
sanded off afier each coat. This is because
the purpose of the sander is to fill the holes,
nat the smooth areas of the balsa.

BASE COLOR

Once vou fesl the balsa surfaces are
prepared, (s time to apply the base color,
The base color is the lightest of the colers 1o
be used on the model., Usually this will be
white. [f the model is to be painted with
fluorescent colors, the base coat must
e white,
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Apply & light, even coat of the base
color and set the model aside to dry, Always
spray or brush thin coats; thick ones dry slow
and tend to “sag”. When the first coat has
dried completely, sand lightly with extremely
fine sandpaper, Wipe any dust off with a
clean, slightly damp cloth and apply another
coat, Let this dry, then follow with addi-
tional light coats until the model has a
clear, pure color,

Lel the base coal dry completely. Allow
at least four hours in-a warm, dust-free area
\a day is better whenh possiblel. Den't let
the temperature get over 1207 while the model
\s drying.

THE SECOND COLOR

When the base color has dried, cover all
areas on the model which are fo remain this
color. Cover small areas with masking tape.
Large areas should be covered with typing
papar, held down at the edges with masking
tape. It"s important to seal the tape down
tightly along the edge.

MASKING FROCEDURE TO USE WHEN
THE SECOMO COLOR WILL BE BAUSHED OR

BUTYRATE DOPE SHOULD BE THINNED
ABOUT 58°% FOR GOOD BRUSHING.
PATIENCE AND MANY COATS,
(ESPECIALLY OF THE

DARKER COLORS! WILL P
RESULT I &

BEAUTIFUL
AND

DURABLE FINISH.

BECAUSE BUTYRATE DOPE L .
SETS “Ic!ﬂ.'l‘ﬂlul!%l“ e

AN UHEVEN FINISH.

MASKING mﬂcmuns FOR
PROTECTING LA ENS
FROM nvsmm

PAPER ACTS AS
OVERSPRAY SKIRT

1 TAPE WIDTH
OVERLAP

PAPER

ROCKET SHOWN MASKED FOR
SPRAYING YERTICAL STRIPE

APPLY IT AND LEAVEIT!

With the model masked, apply an add-
jtional thin coat of the first color to finish
sealing the edges of the tape. When this s
dry, apply the second color in several thin
coats. Use just enough paint to get good
color. After the |ast coar s dry, remove the
masking carefully to avoid peeling the paint.
A third color would be applied in the same way
as the second,

FINAL TOUCHES

For bast results fet the paint dry over-
night before applying decals. Most decals
should be soaked in

[oecaLs, wen
DIRFED IN WATER,

lukewarm  water for

f WILL CURL...
|

e
AT THIS POINT, A DECAL I5 READY
TO BE SLID FROM THE BACKING SHE|
NTO PLACE.

BLOT AWAY EXCESS WATER,

30 seconds or until they slide on their back-
ing sheets.. The decal is then slid 50 one
edge |s off the backing. This edge |s posi-
tioned ‘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 & rag.

77

WAYS DECORATING TAPE CAM BE USED

ROLL 5TRIPS

BETAIL ROLL
PATTERNS

METAL RULER SHOWM
HOWEVER, GLASS WORKS EQUALLY WELL

PIECES

FROM DECORATING TAPE, APPLY A STRIP
OF TAPE T0 A CLEAN HARD SURFACE AND CUT PIECE
WITH A SHARP KNIFE. LIFT THE CUT PIECE AND Pltii
17 IN PLACE ON THE ROCKET,

Stripees -and bands may be made of either
decal material or decorating tape. The pisces
should be cut to sizer before application,

When a model has been finished with
Flugrescent paint, opply a light coat of
clear spray before Iying tape or decals.
With any paint fir it |5 best to apply
several costs of clear after the decals hove
dried 1o protect them.

Wax may be applied over most enamal or
butyrate fin but never directly over
fluorescent pajints, Test the Tinish to be
waxed by applying the wax to an incop-
spicuons cornar of the model or a scrap of
tubing with the same paint finish, Some
paints will rub off when wex is applied.

NOTE: Enamel paint may be applied over
butyrate dope, but NMEVER APPLY BLITYRATE
DOPE OVER ENAMEL PAINT. If in doubt,
test the compatibility of different painls on-a
mece of scrap material.

5" 10 12° LENGTH OF BT-30 ABOUT 2° EXPOSED

Simple holders can ba mide to support the)
mode] during palnting and drylng.




Every mcketeer wants to know how high
his models fly. Many methods of determining
a model’s peak altitude have been tried, but
only one method has proven itself. 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 between
the ground and the line of sight to the rocket
at its peak altitude. When this angle and
the distance from tracker to launcher are
known, it is very easy o determine the
altitude.

TRACKING 5TATION

LAUNCH SITE

TRACKERS

FIG. 2

PROTRACTOR %

| The Estes Altiscope is one of the best
\ all-around basic tracking devices. However,
the rocketeer can also easily make his own
tracker. An inexpensive plastic protractor,
maunted securely on a post set in the ground,
| with-a sighting stick pivoted at the “'center’
ofithe: protractor, will do the job. The track-

ing device must be set so that il reads 0°
when aimed at the rocket on the launcher
and 90° when aimed straight up, If the
tracker is not “zeroed in'" on the launcher,
it will give incorrect information.

When the operator at the tracking station
i5 ready, the rocket is tauhched, He follows
the rockel with his tracker as it rises. When
it reaches its peak altitude he stops or locks
the tracker. The indicated angle is then read
fram the protractor scale.

The tangent of this angle is found by
checking the table on the next page. Mul-
tiply the tangent by the distance from tracker
te launcher (baseline distance) to find the
altitude.

Altitude in feet
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The chart above, called a nomogram,
78 provides a simpler, quicker butl less precise
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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 to wind drift to a minimum,
locate the tracker at a 90° angle to the wind
direction as shown.

FIG. 5 p
n
"
||
|: ESTIMATED
_)ll_ LALT. (A

R 1 e —
TRAGKER DISTANCE ||

FROM PAD {8) —_——

In determining where to locate a tracking
station, estimale the altitude your model
will reach. The tracking stalion should be
approximately this distance from the launcher
{usually 500 to 1000 feet), Measure the
distance from launcher to tracker carefully
to insure accurate altitude calculations.

G, 6.

method for performing the altitude cal-
culation. Draw 8 straight line from the
correct baseline paint on the chart, through
the measured argle and on across the altitude
scale. The correct altitude is the point at
which the line crosses the altitude scale.

FIG. 4

LocatE /|
TRACKER |
HERE 4

'."I .
e

A single tracker will give best results
on calm days, Wind interferes with accuracy 79

e i S TRACKER 2

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

More elaborate tracking systems -and
more elaborate mathematics can be used to
gain greater accuracy when the rocket doesn't
fly straight up. However, a simple tracking
system will do the job very well when good
models are flown on calm days. More
complete  information on  basic altitude
tracking is contained in Estes Industries
Technical Report TR-3.



BOOST-GLIDE

Boost-gliders are models  which  fiy
straight up [lke any other rocket. However,
they glide back to earth instead of coming
down suspended from @ parachute,

There are four main types of boost-
gliders: Copventional front engine, conven-
tional rear engine, pop-pod and parasite, Al-
though these types appear very different,
many of the same principles apply to all.

A boost-glider, as any other recket, must
be stable to fly vpward, For this reason,
most boost-gliders are. designed with their
enginge mounts as far forward as possible.
During glide a model must still be stabie,
but nat by nearly so great a margin.  [f most
or all of the angine is positioned ahead of
the model’s talance point, it will help make
the model fly correctly,

Rear-Engine=——
_——‘—:Mﬂdﬂls

Based on conventiopal mode| rockets,
the rear-engine boost-glider was the first
type developed. Two fins are made oxtra-
large to form wings. Control surfaces, called
elevons, are mounted on these wings. The
elevons are held straight by the engipe
diring powered flight and coasting. At
ejection the engine is expelled from the

=

= AIR FLOW —— =
(REAR ENGINE HAS EJECTED)
rear of the rocket, amd the elevons swing
up 85 Shown. This forces the rear of the
model down slightly so the wing meets the
air at an angle, providing |ift 1o support the
model,

LIFT wiING

ELEVON

Many rear engine models are made with
extra. empty anging casings mounted to the
front of the engine to provide extra wejght
up forward for better stability. With all rear
engine models it is important 1o remember
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that all control surfaces must be perfectly
straight for the upward flight. The illustra-

ADJUSTABLE
SCREWS

BENDABLE WIRE STOP

tion ' above shows the control systems of a
typical model, Estes Industries Technical
Report TR-4 contains more information an
rear enging boost-gliders.

The big preblem with rear-engine designs
is getting the balance point far enough for-
ward for 8 good upward flight and  still
having it far enough rearward for a good
glide.  The front-enging model solves this
by putting the weight of the engine at the
extreme front on the way up.

Front-Engine
=— Principles

The engine in a front enging model
should be positioned so that its rear s
at least as far forward as the middle
of the root of the wing. Looking at

the model from the side, the centerline of
the engine, the bottom surface of the wing,

and the horizontal stabilizer must all be
perfectly parallel. |If any of these s at an
angle, the model will tend to travel in one
big |loep and will probably be on the ground
before ajection.

The pylon that
holder should be sbout 172 inch high. If |t
is too high, off-center thrust will force the

Supports  the enging

nose of the rocket down. If it 15 too low, the
tail will either be scorched or struck by the
ejecting engine. For more information on
front-engine models, see Estes Technical
Report TR-7,

an -Pods=——

For the highest performance from a
glider, its weight and drag must be kept to a
minimum,  The Pop-Ped helps by removing
bath the weight and drag of the engine

mount, g particular system shown, intro-
duced by Estes Industries. has been adopted
by almost every boost-glider designer,

The Estes Pop-Poc (also known as strip
pod] can best be explained as a finless
parachute or streamer model rocket with a
forward-slanting pin on which a glider is
hooked, The glider, which fits loosaly on the
pin, serves to stabilize the whole assembly
on the way up. At ejection, the reaction of
the posa coné ejacting slows the pod while
the inertia of the glider carries it forward and
ofl the hook. (If the pin is a fictle tight,
the drag of the parachute will usually pull
the pod off. )

PIN 15 GLUED IN PYLON
AND FITS LOOSELY
INTO SOCHET
IN GLIDER

TAPE ARDUND B
ROD ONLY =S8

-GLIDER RESTS SOLELY
10N PIN AT LAUNCH  Shiiiiay

For this system the pod must be support-
ed on the launch rod with the glider hanging
from i1, The pod must be loose enough so it
will fall off if the glider is held with |ts
nose up. As with conventional front-angine
modeis, the engine, wing and stabilizer must
b parallal.
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=Parasite Gliders=

The first
built with

parasite glider systems were
two gliders fitting on opposite

sides of a finless, parachute-recovered core,
Since then, a wide variety of models has been
built on this principle,

For best mesults, a parasite model should
be built with 8 leng, very stable core vehicle,
The glider should be moufited close 1o the
center of gravity of the core, One loose pin
at the front of the glider is enough to hold
it in place on the way up,

Glide Testing=——

A boost-glider must be “‘trimmed'* to
glide correctly befora launching. Most rear
enging models are trimmad by adjusting the
elevons unti| @ straight flat glide |s achieved,
Other models are wrimmed by adding or
removing weight at the nose.

When trimming @ model, give it a straight,
smooth, level toss into the wind and note
how. it performs, If it stalls, add weight to
the nose. If it dives, remove weight frem the
nose, If it turns too much, place & very smalf
waight on the wing which is on the oulside
as it turns.

FLIGHT ATTITUDES OBSERVED

DIVE s BiRD 15 TOSSED LIGHELY
INTO THE WIND

FROM SHOULDER HEIGHT

Few models are as spectacular in fligh
and as enjoyable to watch as a good boost-
glider. The rocketeer looking for a challenge
will Tind that developing improved boost-
glide designs is one of the most rewarding
areas of research in modal rocketry.



THE DANGEROUS pys:

Most of roday’s mode| rocketeers were nat
cancerntd with rockets during the *“‘dangerous
years™ of youth rocketry. These years, from

-

Drin Bither =l 5272 E Darfmuiilh ave dries i comfact bin
wmm, Lynm 15 s the suuil pecelves emergeney teeatmest st Desii #F
Gieneral Wsgibal arler o homemade tockel expladed and bew il
{ehL hand Wednesday. “Just teli the siher kbis s b
when fbry're werking with explesives” Ihe sei

aiwde i asked

—Rochky Muuninin Nems Phatw by Wariy M. Riceds,
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1957 to 1965, were the vears betwesn the time
Russia |aunched the first earth satellite,
Sputnik, and the tima model rocketry became
well known,

In those “‘early days™ when a newspaper
article lold about a young rocket BXDEr-
imenter, |T was usudlly a tragic stary ., . like
the boy in Califernia who loaded a metal pipe
with match heads which expleded, killing him
instantly and crippling s friend for [ife . . or
the teacher who was killed, and seven of his
studants injured, when he filled an improvised
reckel with explosive chemicals. Still another
case was of a young man losing an eye using
zine dust and sulphur in @ CDE‘ carirjdge.

These unfortunate incidenis happened io
thousands of America’s young rocketeers,
Why? Because the space age had started and
practically every science-oriented young man
wanted to build a rocket. Howewver, no safe
way was readily available for him to do so.
The situation was so bad that the Institute of
Aeronautics and Astronaulics estimated that
3 “basement bomber” experimenter had a 1 in
7 chance of being seriously Injured or killed
for each year he participated. A careful

A “ROCKET” THAT KILLS

The most frequent kitler in ““hasement
bamber'" tragedies has been o combination
of match feads and metallic CO, cartridges.
Match heads, when confined, are a powerful,
sensiiive and highly dangerous explosive—
whelly. unswitable  for rocket experiments.

analysis poinied to the following contributing
factors as the major reasons for  these
rockelear accidents:

1. A strong desire to build and launch a
rocket.

2. A plentiful supply of low cost, (read-
ily available) dangerous materials for
use in rocket experiments.

3. A lack of knowledge of the dangers
involved,

4. The unavailability of safe materials
for the experimenter.

The Solution..

The Es

approach 1o safety for American

rocketeers has taken three directions. First—
we've trietd to make every potential rocket
builder aware of the disastrous results of

“hasement bomber"™ type activities by telling
him of the dangers of home-compounded fuels
and metal rockats, "Secondly-—-wa ve marketed
a line of rocket products which can be flown
with a high degree of safety, Then, to make it
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a complete program, we've provided, along
with these carefully engineered products, a
wealth of safety oriented |iterature and tech-
nical information. Thus, the rockefeer is
guided through his ““rocket careec”” with little
chance of serious injury.

Ower the past fow years, wa've received
a number of letters from young men saying,
**Thank you for saving my life,”” It’s the kind
of letter which makes us very proud because
it may indeed be the caose-—-and we've mat tho
prime objective of our program.

POSITIVE SAFETY VAI

IVE These are
the words oflen used Lo describe the over-
all safety elléct of model rockeiry. By
using the word POSITIVE we are making
refierence to a PLUS or ADDITIVE situ-
ation. We are, in eiflect, saying that
America's rocketeers will have f{ewer
aceidents resulting in personal injury or
property loss because model rocketry
exists and is widely and {reely available,
From YOUTH ROCKET SAFETY REPOHT
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by Vern Estes --  March,

A Word on Making
Rocket Engines...

At the Estes plant rocket engines are
made automatically, under controlled condi-
tions, with limited amounts of propellant
being measured by explosion p.'nn[ malering
devices, We've spant many thousands
of dollars in engine development work and
plant laye . Only maghly=-trained personnel
are parmitted near this operation. We still
consider it @ dangerous job, but a necessbry
one if we're to provide you with a safe farm
of rocketry.

I you would |ike to someday make rocket
engines, we'd recommend you first get a
college degree, Then you'll need some
expensive special equipment, a safe place
to work, ond some specialized fraining.

attempt to build rocket engines
than the abowe, you may find as
istry teachers, students and many
others have, that through the rest of your [ife
you will be without a finger, wd, arm, eye,
ear, face, or you may be badiy burned or even
killed. Our country needs |ive rocket scient-
1518 and engimears who have all their fingars
and hands. We are |ooking forward 1o fellows
like you who have a special interest in
rocketry to fulfill this need.

It you
with |
soma ch

S - ]



ROCKET ENGINE DESIGN

Today's model rocketeer can choose from
o amazing variety of engines to power his
moddels, He has an enging available for
almost every purpose,

The epgines the rockelaer yses come in
iwo main types: end-burning and center-
burning. End=burning engines are by far the
mast popular with model rocketeers. They
have a big advantage because they can be
built o give a dual level thrust action as
shawn by tha BG-4 thrust curve;

This design is especially effective with
light-weight high performance rockers. The
ligh * initial thrust boosts the rocket to a
suitable Tlying speed almost immediately;
thrust then drops to & lower sustaining level
to maintain speed and "gain the mast distance
with the least fuel consumption.

Far h raockets especially those
carrying large paylopads, a second type of

enging s available, The center-burning
enging produces a very high average throst,
but only for @ short period of time. This is
more efficient for the heavy rockel since i1
brings the rocket lo an adequate flying speed
with less Tuel than would be used by low
thrust engines. The B14-5 thrust curve is
typical of center-burning mngines.

Single 8nd upper stage model rocket
engines of both types operate the same after
the propellant has been burned, The end of
the propellant ignites a slow-burning Smoke
tracking/delay element. This “‘delay charge”
produces no thrust, but lets the mode| coast
upward, leaving 8 smoke trail behind.

After several seconds the delay charge
tgnites an ejection charge which pressurizes
the forward end of the rocket body to force
the parachote out of the tube. (This gas
pressure can be used (nstead io operate many
types of recovery system other than para-

Exhaust Velogity - 2550-2650 Fi/Sec.

CROSS-SECTION VIEW B6-4 ENGINE

w5 = 0
5 FE Specific impulae - 80-83 Li-Sec. per L. grope tracking & delay element
§ fs Paper casing Ejection charge
z 4 e
e MNozzie throat ’_—j:‘—‘:"-‘-" o
0.118* dia. 0.5~ 0.D, 0.69
. = el
é Ceramic nozzle ———{ Paper or clay ergc-l
= —Average Thiust Solid prope! fant tian charge retaiper
B . »
- Typical time-thrust curve
Propellant Burnaut 86 _4 ser"es ,
Delay Pariod . No Moa bia Th Ejection Charge
- iy Jnn o sural Jt: et —I"Ll’_-ﬂl:lwnmrr
' TIME [Seconds) ¥ g
' Exhaust Velocity - 2550-2650 Fi/5ec.  CROSS '555%1'{0? Eli\g B14-5 ENGINE
B e & Specific impulse-B0-83 Lb-Sec. perkh. Paper casi OKE rEacKIng o Gty :
s wpE ‘ ‘ |n[_| _delay element d’}” relatiscon
S Nozzle throat L Jo— = e =
£ Ry gliMan.Thast |y taEe o, 0.5+ 0-D- 0.69
2 C-.,rut(d.rhon!. v
@ - t £
% 4 Solid propellant Ejection charge
E . .
Lk Moy = Averaga Thrust T ’ h
: ypical time-thrust curve
o Propellani Burnoul s »
. g BI4-5 eries .,, Ejoction Charge|
; Delay Period - No measurable Thrust - - -if Activales
. - } Il i L | 7

TIME (Seconds) d
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chutes,) If the correct engine |s. selected,

ejection should occur at about the time the
rocket has reached its peak altitude,

End-buming engines come in three sizes
The most common, known as Series |, s
2.75 inches long and 0.89 inches in diameter.
A smaller type, the Series [l engine, is
1.75 inches long, and the same diameier,
It is simply & Sshorter wversion of certain
lower power Series | engines, A large engine
Serigs |V, providing twice the power of the

large Serigs | engine, is also available.

f—— 2.78"

SERIES | 11 M‘

="}

178"

SERIES 111

SERIES 1 ey mﬂ

A (oo s s

Cemter-burning engings are classified as
Series Il. For more complete infomation, see
the performance graphs and cut-away drawings.

THRUST CURVES

By : stidying the chart above you. can
learn much about the expected performance of
your model using any, type of engine.

For instance, looking at Curve 8 and
noting extremely high thrust of the 814
engine, you'd know your rocket would accel-
erate quickly to a high velocity, . Then, of
course, at propellant burn out, it would also
slow down gquickly due to high drag of a
rocket traveling so fast. The question you'd
ask yourself then is..Would my rockel go
higher using one of the other B engines which
provides less acceleration but keeps pushing
for @ longer period of time?

NOTICE

This rockel engine design and performance Infor-
mation is given for educational purposes only. We
believe thal if you understand how your rocket
engine works you are In a better position bo gain
scientific knowledge from your aclivilies and lo
design your rockels for specific purposes such as
payload experimentation, altitude studies, drag
racing, 2tc. We DO NOT granl permission lor you
lo attempl lo copy our design nor do we recom-
mend thal you attempt fo build your own rockel
engines.



All engines sold by Estes Industries are stamped with a code designation which,
when understood, will give the rocketeer important and useful data on the engine’s per-
formance capabilities. Here's how to read this coding:

2 The second designation, @ whole number,
indicates the rocket engine’s average thru
in Newtons. (1 Newton equals 0.225
pounds).  For normal and most
high performance flying an
averane thrust of 3 1o 8
MNewtons i5 best. For
high lift off waights
and high acceleration
studies, the Sernes ||
enging with an ST Age
thrust of 14 Newtons

i5 recommended,

1 The first

designation in the
code andicates. the total
impulse  (total *‘power”™| of
the engine. The C enging as
shown balow has 16 times the total
impulse of the smallest engine | 1/44)

TOTAL IMPULSE CLASSIFICATION
Code Pound-Seconds | Newton-Seconds 3 The last number following the dash gives
the delay time in seconds from thrust burn out
1/44 0,14 0.625 to activation of the recovery system (para-
1728 0,28 1,25 chute)} ejection charge. Engines with an "0
A 0,56 i 2,50 in this pasition have no delay or ejection
B 1-12 5,00 charge and are used only in the botiom stagel s
c 4.24 10.00 of multi-stage rockets. Series 11| engine
D 4.48 20,00 have an 5" following this ClﬂSI;[ll--.'ﬂllJI'n
indicating the engine 15 shorier
;F.— — -— -
= OTHER ENGINE INFORMATION

sutomatically reject all engines which do not
comtain the correct amount of propellant.  All

-
-

Lol earance are kepl as small as possible so

Today the Estes enging représents the that these engines make excellent propulsion

end resull of over 11 years’ efforls in en- units for contests, exhibitions and science
gineering, craftsmanship and quality control, studies.,

The total mpulse aof the Estes: engine is
closely cm.rrnl_\lle-:l which allows us {3- meke SAFETY:

our engines very near the maximum permis- Boeher eriaines tarn ok s bt SeT-
sible size in a given class. In addition, the entific devices,  With (:n=|||||lJ|'r 5 3 -Hnl1
average thrust, peak thrust and delay times close adherence to safely rules il:u!r:l
are set to give the best overall performance rocketry J5ias sate A6 any) GHer spalll hobby
for: sport flying “and competitive - events. or scientific study: Carelessness can make

it dangerous, as with modzl airplanes, base-
nunLITY anTnnL: ball or swimming. |If you ara hit a8 mode|
rockat travaling 300 of more miles per hour,
Threa out of every hundred engines made
by Estes |ndustries are static tested on @

vou will be hort. LUse common sense and
follow the safety code. Don't spoil model
recording type of test stand which graghical ly
records the maximum thrust, thrust variations,

rockeiry's excellent record of safety,
minimum  thrust, owverall thrust duration,

LABEL COLOR:
length of time delay, and the strength af the

The label color indicates the recom-
gjection charge, Any baich of engires which mended use. Green for single stage, purple
does nat meet rigid standards is discarded, [or blue) for top stage of multi-stage rockels

In addition, the engine production machines 86 and red for booster or intermediate stages.

DEL ROCKET PERFORMANCE

The kits, components and engines produced by Estes Industries have been designed
to cover the entire performance range from low altitude sport and demonstration modeis 1o
high altitide, high performance payload and competition rockets, By choosing his kits,
materials and engines carefully, the rocketeer can fill his performance needs exactly,
Complete specifications are given on all items to make this selection easy.

HOW HIGH WILL YOUR MODEL GO? The chart below shows the approximate
altitudes that can be achieved with single stage rockets.

Engine Size Altitude Range Approximate Altitude in
ideperding an rocke i 7
BLE?{:- .'rl‘ullluwﬁnzmllu g lyplcal 1 0z |"|1Ude|
1/4A3-2 50" 1o 250° 100°
1/2A6-2 100° o 4007 190"
AB-3 200° to 650° 450
B6-4 300 to 1000° 750°
CB-5 350° 1o 1500 1000°
D136 400° to 2000° 1600*
{Some high performance models will reach higher aititudes fhan shown above.}
* (e (vt inoa 2oz, meaods

ENGINE SIZE: WIND RESISTANCE:

There are several things that g : e
affect the performance of agmndel_ " 3'.&]3’ = WIIIWQ‘FESF;EHHCE, i
The first of these is engine size. fw S e which affects per-
The greater the total impulse of an ormance.  The iHore drag on e
engine, the higher it will boost a rocket, the less altitude it will

model ., reach. A number of factors deter-
mine the amount of drag on a
WEIGHT: rocket. The more frontal area the

In most cases, the heavier a rock- rocket has, the, greater its:drag will
be. As a result, large diameter

et, the | i it wi ;
pasaball can be tossed higher than an  MOde! rockets will genorally  not

S reach as great an altitude as
8 pound cannon ball; the same holds smaller diameter rockets with the
true for model rockets. In addition same engine power. Rough surfaces
heavier rockets are more apt to till create turbulence in the air as it
at an angle as they |eave the launcher, flows past the rocket, increasing
reducing altitude even more. drag. Smooth finishes will increase
the capability of the model. The
stability of the rocket also affects
in the catalog do not include drag--if it wobbles in flight, it will
engines. To determine the |ift-off have greater drag. Careful attention
weight of a model, add the engine to reducing drag can sometimes
weight,  shown in the engine double a rocket's altitude cap-
selection chart, to the kit weight. 87 ability.

Weights listed for rocket kits



MEASUREMENTS

METRIC and ENGLISH

Although model rocketry started in the United States, there are today many thousands
of active rocketeers in other countries around the world. Because the metric system is
standard in almost every nation in which model rocketeers are active, engine specifica-
tions based on the metric system have replaced the former English system specifications.

Since rocketeers in this country use both systems of measure, some information will
appear using one system, other items will use the other system. The conversion table A SUBS1D|AHY OF DAMDN
below makes it easy to change English measurements to metric and vice versa.

| CONVERSION TABLE

Stk e oA s SAFE RELIABLE

MULTIPLY-=emeremsaBYameamseeasaTO OBTAIN | MULTIPLY=---—-s=s--] e — TO OBTAIN
centimeters 0.3937 inches meters 39.37 inches
feet 0.3048 meters meters 3.281 feet "
feet 0.3048 meters per méters 3.281 feat per

per second second per second second
grams 0.0353 ounces newtons 0.225 pounds (force)
kilograms 36,3 ounces newton-seconds 0.2256 pound-seconds - ——_— e yosEE T o
Kkilograms 2,207 pounds ounces 28.35 grams SIS m“\ﬂ"v
inches 264 millimeters | pounds (force)  4.45 newtons 1 (a5 PENROSE . COLORADO
millimeters 0.0394 inches pound-seconds 4.45 newlon-seconds 14 i

" _MJROCKET ENGINE)

et

Without the development by Estes |ndustries
of safe, easy-to-use model rocket engines,
model rocketry might never have b

4.45 Newtons = 1 Pound of Force safe, fascinating hobby that it is today

Energy is required to make an object move. This energy which causes motion is applied
as a FORCE. Scientists express forces in units of measurement call NEWTONS. A
newlon is the amount of force needed to move a mass of one kilogram with an accelera-
tion {change in velocity) of one meter per second each second. In other words, a force
of one newton will make a mass of one kilogram change speed by one meter per second
during every second the force is acting.

ACCELERATION (in meters per second per second) = FORCE IN NEWTONS + MASS IN KILOGRAMS
A A

A Saturn model rocket of 0,36 kilegrams (12.54 oz.) mass, acted upon by a force of 24
newtons (5.400 Ib,) will be accelerated at the rate of 66.6 meters (218 fL.) per second
per second. 88
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THE FINEST ENGINE MADE . .
« o« « YOU CAN DEPEND ON IT

The design and development of the
Estes model rocket engine was the real
beginning of the safe, educational and
exciting program that model rocketry
has become.

Today's modern rocket engine is the
result of over 11 years of engineer-
ing efforts at Estes Industries. Con-
sequently, today's rocketeer has de-
pendable, safety-proven engines to
carry on his rocket activities.

Designed for specific launch and flight functions, rocket engines ore expendable — not re-usable.

QUALITY
TESTED ENGINES

FOR HIGH PERFORMANCE FLIGHTS

o o o for every flight application

The energy-packed, solid propellant Estes model rocket engine is a complete power sys-
tem for your rocket. It is designed and pre-manufactured to perform all power functions far
dependable launch and activation of o recovery system. In one compact package it provides
thrust for quick lift-off and acceleration to high altitudes, allows for a timed delay period
to reach peok alfitude while delivering smoke trail for easy tracking, and supplies ajection
power for the parachute or other system for your rocket's safe return to earth.

Reliability-proven in over 20 million launchings, Estes engines are manufactured under
controlled conditions within exacting tolerance limits. You can count on them for consistent
performance from one launch to the next. You'll launch with confidence in contest ond ex-
hibition flying.

Six power levels are available in Estes engines. Total impulse is taildred to fit the vari-
ous MAR-FAl classes. Average thrust, peak thrust and deloy fimes are set up fo give the besi
performance within these classes and to provide the most useful selaction of engines
for all rocketeers.

Enging prices and basic data are listed on pages 52.95.

e O Y s SE—



SELECTION CHART

Data for correct engine choice

ROCKET ENGINE

Prices and Specifications

e | TR, | B | (SRS S
SINGLE STAGE ENGIMES . GREEN LABEL S
L4 A3-1 $.35 $.70 0.14 0.625 | sec 1.5 oz 22 oz. 0.24 sec 048 13.6| 0.027' 0.78 | l/4A.8-2 S ioniio
1/4A3-2 $.35 §$.70 | 0.4 0625 | 2sec| 1.0 oz 22 or. | 024 sec | 050 142(0.027 078 ... axa idod it
1/,A6-2 $ .40 $ .80 | 028 .25 7 sec | 25 oz 46 oz 0.20 sec [ 053 150| 0.055 1.56 | IHAB2  egmrrim tnune
A5-2 $45 $.90 | 056 250 2 sec | 3.0 oz 46 oz. | 050 sec | 059 16.7]| 0110 3.02| ... i
A8-3 $45" 590 | oEs 2Eh' | Akl dniez ‘48 0z. | 032sec | 057 1620110 3.12| Ag3 kil L]
B4-2 $.50 $1.00 | .12 500 2 sec | 4.0 oz 48 oz. | 120 sec | 070 19.8| 0294 833| Bg-2 Sk e
B4-4 $.50 $1.00 | 112 500 | 4sec| 35 oz 48 oz. | 1.20 sec | 0.74 21.0| 0294 833 | B.g4 D
B&-4 $ .50 $1.00 | (.12 500 4 sec | 45 oz 48 oz. | 083 sec | 0.78 22.1| 0220 624 | B84 Lt o
B14-5% $.55 $1.1I0 | 112 500 | 5sec| 50 oz 7lb. | 035sec | 069 19.6] 0220 624| B35 T
Cb-3 $ .60 $1.20 [ 225 10.00 3 sec | 4.0 oz 48 oz. 1.70 sec 0.88 24.9| 0.440 |12.48 @ Closest previ
Cb-5 $40 $120 | 995 1000 | 5isec| 40 o 48 02 | 170 sec | 091 258| 0440 12.48| .. wanown
UPPER STAGE ENGINES® PURPLE or BLUE LABEL @Dﬂ_linﬂuﬂaw
YgA3-4 $ 35, $:.700 | b4’ 6625 | A4 sec |l 750z 22 oz. | 024 sec | 051 145] 0027 078 | VsABA  mvsrvione
1yA6-4 $.40 $.80 | 028 125 | 4sec| 1.0oz 46 oz. | 020 sec | 054 1530055 (56| lhbABs "
A5.4 $4 $.9 |05 250 | 4sec| 150z 46 oz. | 050 sec | 064 18.1]|0.110 3.12| AB4 e
A8-5 $45 $.90 | 056 250 | 5sec| 2.0 oz 48 oz. | 032 sec | 062 1786|0110 342 ... T
B4-6 $ 500 8100 [ a2 se0 | wee| Wsie 48 oz | 120 sec | 078 22.1| 0294 833 | Bg-s  OSmeime
B6-6 $.50 $1.00 | 1.2 500 6 sec | 2.0 on 48 oz. | 0.83 sec | 071 20.1'| 0220 624 | B85 gk
Bl4-6% $ 55 $lL.I0 1z 5.00 & sec 3.5 or 7 1b. 0.35 sec 0.71 20.1| 0220 624 | B3-&
Bl4-7* $ .55 %110 .12 500 7 sec | 2.5 on 7 Ib. 0.35 sec | 0.73 20.7| 0.220 624 | B3-7 See Page 102
Cb-7 $Heo SN B Bt iGi00T | 7 e 250 48 oz. | 1.70 sec | 095 269| 0440 1248 Fonies
i BOOSTER ENGINES | RED LABEL
1/3A6-0 $ 40 $.80 | 028 |25 none | 4.0 oz. § 46 oz | 0.8 sec | 048 13.6] 0.055 1.56 JEREDT ot virvs
A8-0 $45 $.90 | 056 250 | none | 4.0 oz 48 oz | 030 sec | 051 14.2|0.110 3.12| A8-0 i
B&-0 $.50 $1.00 | 1.12 500 none 4.0 oz 48 oz. | 0.80 sec | 058 16.4| 0220 624 | B8O SnpSmes S s
B14-0% $.5 $1.1I0 | 1.12 500 | none | &0 oz 7lb. | 035sec | 061 1173|0220 624 | B30 ottty
C6-0 $.60 $1.20 | 225 1000 none | 4.0 oz 48 oz. | 168 sec | 0.80 22.7| 0440 12.48 | C8.0 Sone Sy
STATIC TEST ENGINES® BLACK LABEL
| B4op) |$50 100 [ 112 500 [ rone | Don'tFlyiti [ 48 oz | 120 sec [ 069 19.6]0294 833 | BBOP
92 * Series || Engine, Estes "'D"" power engines (Series IV) and short engines (Series lll) are listed on pages 94-95, 93




ESTES*'D’POWER
FOR

HIGH ALTITUDE

PERFORMANICE,
BIG PAYLOAD
LAUNCHES

SHORT «Z==>

With the advancement of model rocketry to bigger hirds, larger
payloads and higher altitude demands, Estes Industries has develop-

ed the ‘D’ engine (Series V),

The Estes big ‘D’ provides twice the power of the largest Series |
engine. [t's the first dependable ‘D* engine to provide the consistent
high-thrust and total impulse levels necessary for peak performance

in its class,

Precision manufacturing capability, experience and guality con-
trol at Estes Industries assure superior and consistent performance
for Estes ‘D’ power—the same quality and reliability which have heen
proven in over 20 million Estes-powered launches.

When Fying your rockets with the
mare powarful ‘D' engines give
aven greater consideration to nor
mal safery precautions. Refer to
items B, B, 7, 13 and 14 in the
safety code on page 145

Series | & |l engines listed on pages 92-93.

ENGINES —

Halpful notes an page 896 covering
daslgn of rocke

ar Estes *D" pow
udy when
i your big
try sxpar

|Bnce |z Bsséntial before going 1o

‘0" power rockets

g | B
Cat. No. and Pri Total Impulse Time o Maximym Maximum Initial Propellan
st el R T v BT e | e e e ol - e
] 8 9 lb. | 148 sec | 144 409 | 0.879 24.93 | Booster Engine | ce i
9 lb. [1.50 sec | |49 42.2 | 0.879 24.93 | Single sfage o id bt 08
9 :b.- 1.50 sec | 152 43.1 [ 0.879 2493 [ Single Stage |wmier iNwit
| 0 are incluced wit

9 lb. |1.50 sec| I.55 44.0 | 0879 2493 Single or Upear Sk pock v S

, | ordered from

Estes Industries.

Shipping wt. of
each engine is
approximately
2-1/3 oz.

All Series IV
Engines are
275 in. long
and 0.945 in. dia.

f‘D Pound seconds

@Newmn sec-
ands (figures
shown are max-
imum]}

@ Ciosest previ-

ous equivalent
is shown

(@) OR single stage
engines if used
in very light

rockets

ices atal Impulse Time .. Maximum A T A5 nitia ropellan
CE::!—::: -T:;: Ea:hpr 3 for ll;ls::@l g In-secfji { :D !:II;EH I"‘t:::' E"::i',?r,“ M'lhmﬂ D?r;.ﬁgn DI_‘L"JHHI'GL :zwii;kti RE:F::: :::: 3
SINGLE STAGE ENGINES GREEN LABEL
T4A31S [$35 §$ .70 | 0.4 0.625 l'sec | 15 oz 22 oz. | 0.24 sec [036 10.2 0027 078 [ 1 -2
VaA3-1! $35 § .14 0.6 , ; .2 [0 .78 A.8-28
?AAS-ZS $35 §$.70 0.14 0.625 2 sec 1.0 oz P e 0.24 sec 0.38 10.8|0.027 0D.78 / 4
IhA6-2S | $40 $.80 | 028 1.25 | 2sec| 25 oz 46 oz. | 020 sec [041 11.6]|0055 |56 | iLA825
A5-25 $45 $ 90 | 056  2.50 2 sec 3.0 oz 46 0z 7] 05D see: V047 13300016 32 |
UPPER STAGE ENGINES® PURPLE or BLUE LABEL
1/, A3-45 $35 §$.70 | 0.14 0625 | 4 sec 75 oz I'zz or. | 0.24 sec [039 1.1 |0.027 0.78 | ILA
4R3-S _ i . _ _ , )| O : .8-45
4;,“_45 $40 § .80 | 028 1.25 4 sec 1.0! oz, 46 oz. 0.20 sec | 042 |19 |0.055 |.56 /%A.IMS
A5-4S $45 $ .90 | 056 250 4sec| |50z 4 oz | 050 sec 052 147 {00110 302 | . ...,
BOOSTER ENGINES RED LABEL
15hA6-0S [$40 $ .80 | 028 125 none | 4.0 oz 46 oz. | 0.8 sec [036 (0.2 [0.055 1.56 | 1,A.8-05
_ A5-O5 $45 § .90 | 056 250 none | 3.0 oz 46 0:. | 04Bsec |042 |19 [0.110 3.12 /2

Comparative

time thrust curves
on all Estes en-
ginas are shown
on pages 84 & B5.

Series |1l engines
are 1.75 in. long
and 0.690 in. dia.

95
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BUILDING "D" POWERED MODELS

E&tes "D engines opsn a whole ngw warld of per-
formance te the (model rocketeer, I1ts  greater total
impalse and. higher initial thrust make 1 easy 1o [y
arger. more advanced designs,

Although mast canventional model racket building and

mber when bullding models for "D
- t in three areas —
stat ity enging moy ti-staging.

STABILITY

A DT engine tighs aboul Iwice as much as a
canventional Seres | of || enging. This resulls in a
v ion of we|ght in 3 rocked (hat must be

g the' model fo make sure it will

[ epgine mount in a standard
to My, Always siring besi your mode|
e techmical section of your Estes
uid noseE cone weigh!s of enlarge
% pass 1he string test.

MULTI-STAGING

The greatest difficulty in multi-staging with 'D
engines comes in keeping the lins .on booster stages.
The problem arises when booster and upper 5iages
separate — Ihe boosier staris 1o lumble at high speed,
causing extremely high lorces on the lins. The result s
that the ling will break off ai staging uniess (hey are
attached very stiongly.

Booster tin material must be strong. One-eighth inch
thick balsa is best. Don’i make the fins escessively
large. Generally. booster lins on D birds showldn®) need
to be more than 1-1/2 times (he $i2e of upper staga fins,
Attach the fins securely, One method af reinforcing the

o SEREAL A MEGLULAR QLT
SAND. TR TR\ VR TIE ERTIRE
A FILLET " JOTNT AR &

it =

i MOV
B e ...».lrr( EANT e & e

]
—

¢ nxira stmong to
d speed the model
Ihics balsy sheet |s

ENGINE MOUNTING

A Saries 1Y an

mie wl |l maun insice a BT-50
a5 rrd engine fiis &

v o 'DT L bird-must
bost resulls use an EH-2
o relain the enging and use ‘an AR-2050
hipck,

BTN ENOINT MEANS § THCNTER )

Tart ENDINE WO0s 15 REFDND

. ey
wlly g

L1

SLFEE TN el 6o A

TS| g OAD ips Tan
LARTEN TLEES
EpsCiatsd beDan

e =y

[T

i X TR (Y

EEIARETEY)

oes info o larger body, tube

2 BT-55
larger
Id ba reinforced with gussets
pleaty of giue and fet 1 dry

1he
S| 28 tocked the
Tube o) 2es the s

5

Vim rool 4% shown, the invenlive rocketest should be able
o come up with other, equally good methods.

It isn’t necessary 1o tape “"0°° engines (ogelbher &
miulti-staging. However. (e roekel must be built so that
the siages slide aparl in a siraight line when [hey
saparate, The engines must be positioned so the nozzie
ol the upper stage engine is directly in line with the lop
of the booster engine.

It a Sefves L. |l o 11 upper stage angine s used il
should be posilioned so |is nozzle end touches (he lop
end. of the booster engine. Again. 11 is nat necessary fo
tape Ihe engines together, bul it |5 necessary 1o make
sure that the stages will alige apart in o straight |ine.

((STACUNE 15 MONE COMPLEN WWEN COUPLING LMY (v 10 SERT
ENGIRES ThAN BN COLPLING T SR (e

ARADEL Mb TS OSED I
PR NG LR THE SDOSTER

FPARATION JOINT.

BIASTH SEC '!ln'\.(--‘-n!‘-- kS

WOOSTIR AMD UFPERSTAGE UOTH MAY Bl WD v PLACE P Wi ARG

(% TAPE LR THICTION HY INSIDE Ml f0Ris
\_ O T LA L (o e

Regardless of the size ol the upper slige engine
slage coupling should be designed so the
apart in & straight line 34
separale, This helps the e cantinue o silight
flight and makes ignition more reliabla,

Whether your D0 bird @8 o igle o mul
madat, fly it on & calim day when #'5 Qood vi
so you don't lose it. Always follow the salely code
you IF Tind i1 makes rocketry more enjoyable. oo

ENGINE
ADAPTERS

LAUNCHING VERSATILITY WITH
QUICK CHANGE ENGINE MOUNT ADAPTERS

‘D’

Fly your Saturn ¥ with a single "'D" engine or with
its regular cluster power, Complete adapter kit is
interchangeable with Saturn’s present engine
mounting system. Holds D' engine securely in
place. (Adapter now included free with all K-36
Saturn ¥V kits.) Weighs only 0.4 oz. (11.3 gr.).
Shipping weight 5 oz.

Cat. No. 694-EM-5063. . .. . . . . § .50

Fly your Series IV "D bird with a Series | ar
Il engine. Here is a quick change engine
mounting that lets you convert easily to
lower power for special flights, Heavy duty
construction with a weight of only 0.19 oz.
(5.3 gr.). Shipping weight 5 oz

Cat, No. 694-EM-2050 $ .35

INTERCHANGE D" ADAPTER OR CLUSTER WITH EASE

Figure 1 shows cluster launching system in position on Saturn V. It is re-
tained securely by an EH-2 engine holder. Figure 2 shows cluster removed,
ready for insertion of ‘D" adapter. Figure 3 shows “'D'"' engine system in
position, secured and ready to launch the easy way. Making the change is
a matter of less than a minute. | '
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PEPENDABLE LAUNCHES [ < PORTA-PAD
O oo

weight and compact enough for easy carrying and
storage. Strong, girder construction, yellow plastic

Estes Launching systems and components
are designed for perfect lift-off of your
rockets. Advanced features include space

age miniaturization, self-powered, launch- legs snap off for siorage in field box. Friction grip
anywhere units with push button control, secures rod firmly [accommodates standard %"
key-controlled safety interlock and con- rod or heavy-duty 3/16"” rod). Tilt adjustment al-
tinuity check light. The next 8 pages have - lows you to compensate for wind. For exira versa-

i : tility, adapt your Porta-Pad for rail launchings (see

:;lﬂlrg;h”:%uynzu TSGR ke N ! page 104) by using a separate blast deflector No.

ik i > BD-1 (see page 102). Shipping weight 1 Ib., B oz.
CatuNeZTOTRES S ot

COMPLETE

LAUNCH CONTROL
SYSTEM

The perfect system to modernize and
add flexibility to your launching pro-
gram. Use with a 12 volt car battery for
any model, including the large birds.

Kit includes the above launch controller | MULTI'PAD

panel, 18 ft. of No. 18-2 zip cord, micro deal ‘Sl wysters ToF | Giibe. . Seausntisiy

:tl:.ﬂsdigs;:‘ﬁr{}ggp::itf‘ngitahsg;eglt::rg,' I1|-I2 launches one to six model rockets. Plug-in an extra
volt power supplies Shipping weight launch rack to increase capacity to twelve rockets,

. System operates from any 12-volt car battery.
12'0z.  Cot. No. 70155 ... ... $3.50 Safety key switch for power supply. Panel lights
for power supply and for continulty check for each
pad selected. Built-in public address system in-
cludes push-tg-talk microphone and efficient out-
door speaker. Shipping wt. 24 |bs.

The recommended elsctrical sys- -
tem for use with the Porta-Pad is ="+~
the FS.5 Launch Control System -
(see page 98) and a 6 or 12 wvalt
car battery or other power source.

i e, o ST N T

¥ ¥ v

Use with a 12 volt car battery {no need |
to remove battery from car; just connect |
the Launch Control System’s battery
clips to the battery terminals) for any ‘
|

model, including the large birds. If you Cat. No. 711-MFS-1_. . . .. ......5%150.00
don’t have access to a car battery, use
a Ray-O-Vac No. 918, Eveready No. 731, 99

| or a Burgess TW-1, available at most
hardware stores.




Rocket not included

The biggest little launcher
in the world!

CONTROL

 LAUNCHER

This flexible launcher gives you ideal
launch control and convenience. Tripod
stand permits laumhing of rockets up

to 12 oz,

b fit uneven
E;:uuncﬂ i

INTERLOCK

frol %ﬁmm .?”“’ %8 Jor mny
other eiectncal on system. Comes
I - in aasr kit form with com-
Same kit as above, but batteries for & volt operation included. plet nsﬂ'untrbns Shipping wt. 2 Ibs.
Shipping wt. 46 0oz. Cat.No. 701-FS-4B.. ... ... . ..... . $550  CakNe.701-RL3. ... .. $3.00
100




BATTERY PACK: Durable plastic cased 12 wolt battery pack,
ideal for use as o booster for the Electro-lounch, o power
supply for other lounchers, phone systems or any other range
power application. Can be set up to deliver 3, 6, 9, or 12 volis,
requires 2, 4, 6, or B size D cells (not included) depending on
voltage desired. Comes in kit form with complete instructions.
Shipping weight 1 pound.

A NOT FORER s v et s AR R G $3.00

NICHROME WIRE: Elecirical heating wire for model rocket
ignition. #30 recommended for use with cor botteries, #32
for use with other power supplies. Shipping weight 1 oz.

No. 30, 15 FOOT ROLL: Cat. No. 651-NW-30A ... ..% .50
No. 32, 16 FOOT ROLL: Cat. No. 651-NW-32A . . . .. $ .50

TWO PIECE ROD: Hondy collapsible two piece rod for portable
launchers. Pieces slip together to moke a 36" long rod, Base rod
has a diameter of 4", Shipping weight 6 oz

Eat: No: B 1-BLR:T . sl Baniaias SR ks $ .35

BATTERIES: Extra powerful size D photoflash batteries pack the
energy needed for rocket lounching. These are the type specified
for the Electro-launch, deliver up to 16 emperes of current on
a complete short when fresh. Shipping weight 4 oz. each.

Cat. No. 651-PFB-1 ........ v ! i B o e $.30

ADD ON ROD: Sturdy %" diameter, 18" long launch rod section
expands two piece rod (see ohove) to 53" length, gives extra
control of flight path. For a constant %" diameter launch rod,
jein two or three add-on sections together. Shipping weight 6 oz.

Cat. No. 701-RLR-3. . . ... ... .:... $..25 per section

DELUXE BLAST DEFLECTOR: Durable pressed steel plate deflacts
engine blast out and away from launcher. Two inches wide,
five inches long. Ideal for lounchers that receive extensive use.
Shipping weight 5 oz

Cat.No. 701-BD-1 ..........cc0un. R o .e..$.50

BLAST DEFLECTOR PLATE: Slip-on metal deflector plate fits any
launcher using 18" rod, protects launcher base from rocket
blast. Four inch diameter. Shipping weight 5 oz.

Cat. No. 701-BD-2 .......... T L N I $.40

PIVOT: Adjustable lounch rod mounting pivots up te 25° to
compensate for tilt of launcher base, windoge, ete. Easy-to-
assemble; mounts to louncher bose with 2 #4 screws. (Rod
not included.) Shipping weight 2 oz.

Cat. No. 701-LP-1 ...... ATk B R AR i e s e $ .45

IGNITERS: Easy-to-use, extra relioble igniters — the same type
as supplied with all Estes engines. Suitable for ignition systems
using & volts or more, see engine instructions for installation
procedure. (Patent No. 3,363,559) Shipping weight 1 oz.

Cat. No. 7O1-NWI-1 .. oo oot iiean 6 for § .20

SWIVEL ASSEMBLY: Perfect launcher swivel for all launchers.
Provides 360° rotation and full 1ilt adjustments, yet locks securely
in selected position, Handle %" rod, 3/16" rod, and C-rail. Ship-
ping wt. 34 oz,

L ] e SRPRA 5 &2 |

MASKING TAPE: Use to secure engines in models, mask for
painting, etc. Strong, flexible ¥2' wide tape comes in 30" rolls,
Shipping weight 5 oz.

Cat. No., 7OT-MIT-T ., covvovmas vinn s e m o $ .40

MICROCLIPS: Equip your launcher with the best, Spring-loaded
solid copper clips attach lead wires o igniters. Eosy to cleon
ond highly conductive with flat contact surfoces. Only 1.1
inches long, attach to leads with or without solder. Shipping
weight 1 oz.

Gk | N BIRVINIET . 5l wry e s o cboiid et 2 for $ .25

GIANT BATTERY CLIPS: Ideal for hookup to car batteries, heavy
duty clips connect to terminals up to 1" in dia. Clips are 3" long,
available with black or red insulators. Specify color(s) when or-
dering. Shipping wt. 5 oz.

At NS TORBEY L e ninieintinie s naim s e s avmar $.45

BATTERY COMNTACTS: Spring brass battery clips for special bat-
tery installations, replacement part for the Electro-Lounch. Fit
size D cells, con be trimmed to fit smaller batteries. Shipping
weight 1 oz.

Cat. Now B5TBC-Z: © .0 v venaiamn s oimnme 2 for $ .20

LEAD WIRE: Flexible, durable size 18 two conductor insuloted
wire. Ideal os a lead from firing ponel to louncher, zip the
conductors apart for wiring inside the ponel. In 12 foot lengths.
Shipping weight 5 oz.

Cat. No. 70T-LW-12 . . . .. .. ...t e i insannnss % .75

TERMINAL LUGS: Tiny V2" long solderless lugs make electrical
connections a snop — insert bare wire into the end of the
lug and crimp in place with pliers. V& hole for terminal.
Shipping weight 1 oz.

GG NGBET-TLA o e pai v nieia e oyis.e $ .05
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PILOT LIGHT HOLDER: Add visual control ta your
launch panel by wiring in an arm or continuity check pilot
light. Holder is steel with 2’ red plastic jewel, mounts
in 7/16" hole. Tokes either 6 or 12 volt bulbs, bulb not
included. Shipping weight 4 oz,

CRENO PGB b il v i e s s aa $.80

Rigid aluminum *C’ rails offer countless
new possibilities for your launcher designs

The rail is a hollow square s'hape_nithits cross section 6 VOLT BULB: Fits holder No. LH-1. Shipping weight
in the form of a squared C. This new concept in lift- 1 oz. (Type 51.)
off guidance permits greater flexibility in [auncher de- Cato N BBYALE o ey s e ss $ .20

sign and construction. With the rail your racket is guided
at [ift-off by lugs travelling smoathiy inside the length of
the hollow opening, making possible many structural
adaptions not useable with a rod-type launcher.
The rail can be attached to rigid
structures for launcher designs or
devices for precise angle adjust:
ment. It offers great possibilities

12 YOLT BULB: Fits holder No. LH-1. Shipping weight
1 oz. (Type 53.)
Eat NoBB-ALA - v o aaniets araioa s $.20

KEY SAFETY SWITCH: A must for every control panel
Prevents accidental launching of rockets. SPST, turns on
with key, must be turned off to remove key, Mounts in
2" hole. One key included with switch. Shipping weight

for scale or semi-scale models of 4 oz,
America’s space launch facilities. Cat. No. B9T-KSW-1A . oo vover e $2.75
EXTRA KEY: Cat. No. 651-KSW-1K .......... $ .25

A Tew design possibilities are illus-
frated. Many other exciting rail launch
designs of the future will come from
Your own experiments:

Any madel rocket can be adapted o
rail launching and several proven lug
designs are shown in the box below.

PUSH BUTTON SWITCH: Heavy duty construction mo-
mentary type, SPST, normally open. Excellent for use as
a firing switch. Mounts in 2" hole. Shipping weight
4 oz,

Cat. No.651-SWM-T . ..........c¢c0icununnnnn $ .90

ROTARY SWITCH: Twelve position single pole rotary
switch — just right for use os a selector switch with
firing systems using more than one launcher. With
twelve positions, this switch should’ handle almost any
need. Non-shorting, mounts in 38" hole. Shipping weight
5 oz

EAL No-TOTSWR-Y s v ab i dpisindce i $1.45

DIAL PLATE: MNumbered 12 position plate for use with
rotary switch Mo, SWR-1. Mounts on panel with same
nut used to hold switch. Etched aluminum on black back-
ground. Shipping weight | oz.

LAt NG TODPY. o oves sndts s s ssiessin s $.30

SOLDERING IRON: 25 watt, top quality tool for mak-
ing good connections in launchers and other electrical

1 MNylon screws (AS-1] turned into
body tube, trimmed and glued in
place.

Two pieces of thin hardweod cut
frem tengue depressor ar stir
stick, glued into T rail form,
then glued 1o rocket.

Length of WD-2 topped by a
length of LL-2.

'C! RAIL: %" square (outside). Comes in 18" fong sections Durable aluminum for long life
and rust free service. Use at least 7 sections connected with a joiner {see below) for faunch

rail. Shipping weight & az. circuits, Does the work of irons of higher wattage.
Cat. No. 681-LR-1BA . . . e Rl $.50 each seclion Develops up to 7202 F, Handle remains cool. Replace-
d able, pre-tinned nickel-plated tip gives extra long life.
Spring clip 27 g Eiin ¢ : Ider. Shipping wt., one pound.

RAIL JOINER: Spring elip 2" long by %' wide, fits inside rail ends, holds two rail sections Use with ROSIN core so pping wt., p
securely together for assembling launch rails 36" long and longer. Shipping weight 2 0z, f Eat NOBIT-SISY o i i e st v e 59 % e $4.00

108 Cal. Ne. 691-RJ-18A. . . . L Ot e - $.30 each




2-D COMPUTER: Build your own easy-to-use oltitude computer.
Get this set of charis and instructions — everything you need
except tope, thumbtacks ond glue — assemble the 2-D com-
puter in a few minutes. Designed for use with one or twe
Altiscapes, easily used with other trocking systems. Shipping
weight 2 ez. Kit includes technical report, TR-3

Cat. No. 701-AC-1

DIAL SCALE: No more guesswark. Weigh your birds — or any
of the parts. Calibrated in both groms ond ounces, it is aceu-
rate 1o within 2 groms ot full load. Weighs items up to 9 oz.
For rockets just slip hook into launch lug, or a pan can be im-
provised. Shipping wt. 5 oz.

Cat. No. 701-WS-1.............

6" POCKET SLIDE RULE: |deal companion to the Altiscope. This
durable plostic rule is complete and accurate, features A, B,
C, Cl, D and K scales on front plus 5, T, and L scoles on
back for computing altitudes and working logarithm problems.
With vinyl cose and instructions. Shipping weight 5 oz.
Cat. No. 701-SR-3 . . .

10" DECIMAL TRIG M -LOG SLIDE RULE: A big rule ot a
small price. Complete with 22 seales in a functional grouping
for mathematics, science and engineering — covers full log-
log and trig requirements. Includes double foced, spring
loaded odjustable cursor, operating instructions and protective
carrying case. Shipping weight 11 oz, Cat. No. 701-SR-4 $4.00

See page 115 for book " Learn Basic Slide Rule” ({inc. slide rule). i

GRAPH PAPER: For rocket performance charts, stability grophs
and countless other uses. 82" x 11"sheets with 742" = 10"
grid areo, divided into 1/10" squares. Shipping weight 4 oz.
Cat. No. 701-GP-1 20 sheets for $ .50

LOG-LOG GRAPH PAPER: Perfect  for special performance
graphs, altitude and velocity charis, etc. Two by twe cycle grid
on 812" x 11" poper, can handle greoter value ronges thon
standard graph paper. Shipping wi. 4 oz.

Cat. No. 701-GP-2 irsavnnesass 20sheatsfor $ .50

FLIGHT DATA SHEETS: New double size (11" x 17*), printed on
both sides. One side has spoces in sequence for pre-flight, count-
down, launch and flight summary data. Cther side is o rocket
designers plan sheet with a large 4" grid space for ease in
drawing your plans.

Cat. No. 701-DS-2 5for$.25

WIND METER: Rugged, pocket-size instrument for determining
EASY TO USE' wind welocity, Indispensible to the serious rocketeer for study-
= . ing wind effects on rocket and paorachute performance. Ship-

- . ping weight 5 oz.
106 \
AT

Cat. No. 693-WM-1




| DESIGNING YOUR OWN ROCKETS ...

Model rockets are not toys. They are flying, miniature counter-parts
of the vehicles of the space age. Constructed primarily of lightweight
balsa and paper tubing, model rockets use and demonstrate principles

108

ENGINE

A bleck or ring used to position
the engine in the body tube.

A pre-packoged solid propellant device which provides the
power to make the rocket fly. Single and upper stage en-
gines contain a smoke tracking/deloy charge to let the
model coast up te peak altitude before the ejection charge
pops out the parachute.

Model rockets vary greatly in appearance and purpose, but of orbital launch and space vehicles, _
whether for sport and recreation or scientific experiment, most Because their design and flight characteristics are similar to space
models use certain basic components. The arrangement and rockets, model rockets present a way for young people of today to meet
functions of these components are explained in the diagram of the challenge of the space age for tomorrow.
@ typical working rocket shown below. The ESTES program begins with basic model rockets which are easy to
build and fly. Then as the model rocketeer’'s knowledge and skills de-
A NOSE CONE velop the program provides more advanced and difficult rockets and
The front en_d ‘ofln lm_:l:el.‘Usuully projects. Throughout his “rocketry career” his success will be assured
shaped to minimize air resistance. by the use of the safety-engineered ESTES solid propellant engines.
B RECOVERY SYSTEM The most effective learning comes through doing. As a rocketeer
Slows rocket descent, bringing it back ta develops skill and knowledge by building and flying rockets, he devel-
earth in an undamaged, reflyable condi- ops an active and inquiring mind. The ESTES program of model rock-
tion. In this "’:’d""-‘fp";""‘”'f deployed by etry guides young people in this direction. This program is effective
Sriajtchon chuge in Me angiie le.ed: because it includes the finest rocketry materials available and a contin-
C ravLoAD SECTION : uing flow of helpful information. Model rocketry as a form of youth
‘::“' o ‘:‘";'“”’”"‘EZ"I*:P“" science study has no equal for practical experience aimed at a space
ens, erc. ome mode may
omit this section for sport or ane career, . : !
high-performance flights. The future holds an exciting promise for young people who are pre-
D pared to meet its challenge. The greatest frontier man has ever known
BODY TUBE is opening. Young rocketeers are taking their first steps as pioneers in
The basic airframe of the rocket, . .
A this great frontier,
around which all other parts are , :
built or attached Technical Information Services
: Rocheteers have a wealth of \.-alémhlu "
formation avalable from the e
E LAUNCH LUG 5:arc:1 ;ep:‘:ilmaen]e Nr:u: pru::lu:!t.?l::g
A tube which slips over the R o M
launch rod to guide the model mative and educalional Model Rocket
until it raaches the spead fiaces- MNews, distributed free to custamers
sary for the fins to control the
flight. Educational Services Department
Headed by 2 arienced science
F FINS 1E:l::‘fl|:r‘. I:hli d‘er::!der:rfmll:\lr;:lr;\flI]t;,flﬂdrl;'
Act like the feathers on an ar- services to educatorsial all levels. In-
s as : structional materials are available at
row, guiding the rocket in a pre- na cost 1o schools. As a teacher, pleass
cise flight pattern. I-:tr;'l;r-h::dur request on your schoal
G ENGINE RETAINER

Thraugh your studies and research you will learn that there 15 more
to model rocketry than just the thrill of the launch. You will have dis
cavered practical applications of the science subjects you've studied
m school. You'll look forward to new fields to explore

Look for research projects for your own research program. To assist
you, several good books are listed in our catalog. Your schosl or pub
lic library has many more. Aerial photography, space medicine, elec
tronics, aerodynamics, metecrology and physics are but a few of the
fields cpen to ambitiows madel rocketesrs

Keep studying and researching. Use your studies to develop a prize
winning project. Look to the future — the frontiers of space have barely

apened. Curiosity and research of young people like yourself will ax 109

pand these frontiers



DRAFTING AND DESIGNING EQUIPMENT

TRIANGLE SET

Clear plastic triongles are perfect for drofting and designing
work. Set includes one 6 45% triangle and one 8% 30°-60°
triangle. Beveled edges — occurate — precise . . .recessed
lifts from both sides permit clean, easy pick-up. Shipping
weight & oz,

Gt Mot TOHBIT:D . L. et dpon s s s eimiataints $ .70 per set

FREMCH CURVE

Precision-made with sleek-finished edges of hoirline occuracy.
Perfect for designing nose canes, plotting curves, etc. Ship-
ping weight 4 oz,

Cote - NoGBEEBE-Y e o oo Soavs e e Grasels s .25

PROTRACTOR

Large 6" cleor plostic profractor makes ongle meosurements
o “snop.” Features sharp graduations, occurate 6" ruler at
the base. Shipping weight 4 oz,

Catl N, BB Y- PP iy e e s eie s m s e $.15

RULE

All purpose steel rule is graduated in inches on one edge and
millimeters on the other io give fast, accurate meosurements
Ideal both for design and construction work, this flexible stain-
less steel rule has a new non-slip backing for precise position-
ing. Shipping wt. 11 oz. Cat. No. 701-DR-3 ...... $1.25 each

12" T-SQUARE

Precision-made, clear plastic 12 inch T-square is occurate and
easy fo use. Smooth straight edges ore marked in inches and
millimeters. Shipping weight 11 oz

Cat. No. 701-DR-2 ....ic.ccovnivinurennss SR

METAL COMPASS

Sheet metal German tool does double duty — can be used as
pencil compass or divider, Includes metol copsule of leads.
Shipping weight 4 oz.

Cat.No. 701-DC-2 . . ... i iiiiinneienrnnnas $.40

BOW COMPASS

Giant bow compass features thumb screw adjustment, inter-
changeable points for use as divider, ink or pencil compass.
Heavy gouge nickel plated steel. Shipping weight & oz.

CatoNo: JOLDE3 covavn s SEm s san $1.25

{ |
*F Your model design W

Enjoy designing new models?
#Payload eDuration eBoost-glide
®Launchers ®Telemetry devices
#0dd-ball eor you name it

ENJOY §|
IT MORE
WITH A

MERCHANDISE AWARD

Here's a contest for every rocketeer. You can get a lot more
from it than just an award, Estes Industries sponsors this contest
to encourage and reward original thinking among model rocketeers
Put your orginality to the test. Enter soon!

DESIGN
OF THE MONTH
COMPETITION

All plans which reach Estes Industries during the calendar month
will be considered for that month's award. Each month the winning
designer will receive a $50.00 merchandise coupon and an award
suitable for framing. We will send an acknowledgement of each entry
received but will not be able to enter into any other correspondence
concerning enfries.

Entries will be judged on procticality, eriginality, neatness and clarity. Plans do net have to be flight tested and
proven. However, o proven design is more apt to win. Lounchers and other occessory items will else receive exire
points if they hove been field tested and results noted with entry. Photos are not required, but you moy include o
picture of your completed design if you wish.

RULES: 1. All entries become the property of Estes Indus- 4. Any type of model rocketry design can be entered (rock-

fries; none can be refurned

2. Employees of Estes Industries and members of their im-
mediate families are not eligible to enter.

3. Designs should be sent to the Design of the Month Editor,
Estes Industries, Inc., Box 227, Penrase, Colorado B1240.
However, all plans sent to us which are not specifically ad-
dressed to another contest or department will be automati-
cally placed in the Design of the Month competition

els, boost-gliders, launching or recovery dewices, efc.)

5. Ml designs reaching Estes Industries during the calendar
month will be entered in that month’s competition. (Date of
receipt — nal postmark — will determine the manth in which
a design will be judged.)

B. I two or more exceplional entries are recewved durning any
month, the judges may, at their discretion, make identical
first-place awards or give additional special ment awards

Award winners will be notified by mail. The name of the winner of each award will then be announced in the

next issue of the Model Rockel News.

A FEW TIPS IN PREPARING YOUR ENTRY

Designs should be new, original and differant — but they alse need to be workable. The geal is to develop some-
thing that other rocketeers con build and use successiully, too. If you're not sure your design will work, a little ex-
tre effert to make it work will be worth while. This way you gein odditional engineering experience and alsa have

a better chonce to win.



ROCKET STABILITY: All about rocket stability. Easy to read, tells how fo design your
rockets to fly properly. Mo rocketeer will want to miss this ane, Shipping weight 1 oz

Cat. Mo. 651-TR=1...... Ararcolh e a9 .25 each

MULTI-STAGING: Tells all obout the latest discoveries in multi-staging technique. Com-
plete, easy-to-understand aond well illustrated. A necessity for designing, building and
flying multi-stage hirds. Shipping weight 1 oz,

Cat. No. 651-TR-2......,...... o T e $ .25 each

ALTITUDE TRACKING: The classic work on simple alfitude tracking for model rocketeers.
Thoroughly covers tracking and allitude computation. Easy to understand and apply.

Shipping weight 1 oz. Cat. No. 651-TR-3......... R ..$ 25 each

REAR ENGINE BOOST-GLIDERS: Basic information to help you understand the operatian
of rear-engine boost-gliders and design your own. Covers design and construction for
proper upward flight and good glide choracteristics. Shipping weight 1 oz.

Cat. No. 651-TR-4.,........ e .% .25 each

BUILDING A WIND TUNNEL: Full plans and information for building @ wind tunnel to
study rocket stability. Covers motor and handpowered versions, finding center of pressure,
checking multi-stage rockets, etc. Great for clubs and experienced modelers — science fair
projects too. Shipping weight 2 oz.

Cat. No. 651-TR=5....... vessnssssenesid 25 each

CLUSTER TECHNIQUES: The complete report on clustering engines in model rackets.
Thoraughly illustrated, easy to understand. Especially valuable for the modeler who wishes
to loft larger payloods. Shipping weight 1 oz.

Cat. Mo 651-TR-6.......c0000vuvnne...$ .25 each

FRONT ENGINE BOOST-GLIDERS: Valuahle information on designing, building and
flying front engine boost-gliders. Fully illusirated, recommended reading for anyane who
wishes to build better gliders or get the best performance from the cnes he hos. Shipping

weight 1 oz. Cat. Now B5T-TR=T ..o v v e enrsnrnnnnnn. .$ .25 each

MODEL ROCKETRY STUDY GUIDE: Presents a logical program for model rocketeers who
want to get the most good from their activities. Includes o listing of recommended books
on subjecis relaling to model rocketry. Shipping weight 1 oz,

Cat. No. 651-TR=8..........0o00u.. viees$ 25 each

DESIGNING STABLE ROCKETS: Based on standard engineering practices, this report
presents o method of designing rockets for proper stability on paper before any cutting
or gluing is done. Weorthwhile reading for beginner and experienced rocketeer alike,

Shipping weight 1 oz. Cat. No. 651-TR-9........... sEI = et pr gty % .25 each

ALTITUDE PREDICTION CHARTS: Contains reports and graphs which explain o relatively
simple method by which aerodynamic drag ond other effects can be taken into account
in predicting rocket peak olfitudes. With this data the probable altitude can be deter-
mined for any rocket and any Estes engine, including multistage and cluster power,
Includes suggestions for experiments, Shipping weight 3 oz.

Catr. No. 671-TR=10............ v e eaas 5100 each

AERODYNAMIC DRAG OF MODEL ROCKETS: Written by Dr. Gerald M-Gregorek.
Explores the basic concepts of cerodynamic drag. Shipping weight 1 oz.

Cat. No. 711-TR-11.......... eYe T . . $1.00 each
1z

The MODEL ROCKET NEWS is a regular publication of Estes Industries featuring up-to-date infor-
mation on developments in model rocketry, action articles on the science of rocketry, rockel plans and
news about rocketeers and rocketeering. Current issues are distributed fres to Estes customers. Back
issues, an important source of rocketry ideas, are available at nominal cost in the bound volume
groupings listed below.

BEST OF VOLUMES 1 & 2 — Sixteen poges packed with the best ideas, plans and info
condensed from Yolumes 1 and 2. Includes Model Rocket Glossory, ldea Bax fectures,

information on underwater rockets. Technical Report TR-3, plans for Dirty Bird 111 and
Bug-A-Bye, ond inferesting stories on the Crickenauts and “Guppies into Inner Space.”
Shipging waight 4 o, Cat. No. 65T-MRN=T.........ooovuninrnin.s .$ .50

VOLUMES 3 & 4 —Seven issues confaining information on Science Foir projects, prob-
lem solvers from the Idea Box, altitude tracking information, sofety tips, Technical Reports
TR-2, TR-4, TR-6, TR-7. Included is information on basic construction, fins, sectional construc-
tion, chute cuiting, chute recovery, boester recovery, rocket math and plans with paris
lists for 12 differant and exciting rockets. Shipping weight 6 oz.

Cat. No. 7OT-MRN=34. ..........000nnnnnnnns $1.00

VOLUMES 5, &, 7 — Six issues with cnmprehensive articles on many phung of model
rocketry: electric launching systems; inferesting R & D projects; mode! finishing; designing,
turning and finishing nose cones; alfitude and drag calculation technigues; streamer
information; hew to display models; information on our nation's large space Boosters.
Plans and parts lists for 8 new and unusual rockets, plus some “odd balls.,’ Dozens of
helpful hints from the Idea Box. Shipping weight 6 oz.

Cat. No. 701-MRN-567. ....... e L $1.00

VOLUMES 8 & 9 — Five issues with many informative, appropriately illustrated and easy-
to-understand arficles covering the science of rocketry, Included ore explanations of
Newton’s 3rd law of motion, what keeps a satellite in orbit, why rockets are staged, the
mathematics of altitude calculation and the orbital transport concept. Also a discussion of
Metric vs. English system of measurements. More “how-to" helpers from the |dea Box and
9 new rocke! plans and parts lists. Shipping weight 6 oz.

Cat. No. 701-MRN-89. . . ...........cuinnnnnens $1.00

MRN COLLECTION — All the above velumes at a savings of 50¢. Shipping weight 24 oz.
Cat. No. TOT-MRN=17.......c0cc0ensssnss ...%$3.00

VOLUME 10-1 — Twelve pages of news on an indoor launch, the past decade of rocketry,
measuring speed, notes and plans.
Cat, No. 711=-MRN=VI0-NT. ... ...........00.. $ .25

VOLUME 10-2 — Features stories about Cineroe, acceleration ogainst gravity, design fips
il Cat. No, 7T1-MRN=-V10=N2. ............... e o$ .25
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SPACE AGE TECHNOLOGY (not shown at left)

Designed for classroom teaching of rocket histary and concopts by
using model rockets to copture student interest. &0 pages. Walrilius—
trated. Written by two space scientist-engineers.

Coty Noo FEEBKYR. 50 oo postpaid price $1.00
DESIGN MANUAL

Make sure you have this up to date and authoritotive model rocket design
and plan manual. Contains complete plans for the Arrow-C, Orange Bullet
and many other well-known and much-flown model rockets, Also includes
basic tech reports and lots of information on rocket construction. Tharoughly
illustrated, this is @ "‘must”’ for all beginners and o good review and refer-
ence book for experienced rocketesrs. Shipping wt. 4 oz,
Cat. No. 651-P-1 L Postpaid Price

WHY MODEL ROCKETRY?

A 18 poge booklet presenting clearly why maodel rocketry was developed.
An ideal oid to explain your activities to o non-modeler. Shipping wt. 2 oz,
Cat. No. 651-BK-1 i Postpaid Price  § .20

§ .50

OUR ATMOSPHERE By Theo Loebsack

A foscinating occount of the Earth's almosphere — its spectacular phenom-
ena, its riddles, wonders and effects on life and the warld, Prohuhly the
mast complete book available to the omateur weatherman. Shipping wt. 10 oz,
Cat. No. 671-BK-4 .Postpaid Price § .75

THE SEARCH FOR LIFE ON OTHER WORLDS
by Captain David C. Helmes, USN

A highly readable bogok exploring man's atempts 1o understand the
origins of life and to detect life on other planets. Man's afforts to seek out
life on other warlds are examined, and speculation os to the nature of that

life are made. Shipping wi. 10 oz, Cat. Na. 691-BK-B .. Postpaid § .95
PROFILES OF THE FUTURE by Arthur €. Clarke

This book provides o fascinating view of the warld of tomorrow. A care-
fully warked out series of pradictions of what the future will be like. The
science fiction ideas of taday are legically extropolated into the common-
ploce devices of tomorrow. Space laborataries, londing on Mars and many
more developments are examined. Shipping wt. 10 oz.

Cat. No. 671-BK-9 Peostpaid Price

THE EXPLORATION OF SPACE by Arthur C. Clarke

This analysis of the past, present, and future of spoce exploration is an
exciting voyage inta man’s future by the co-author of the mavie 2001: A
Space Odessey. The scientific principles invalved in rockat flight are clearly
explained. The environments of Earth's neighbors in spoce are examined.
The design of spaceships is one of the many fascinafing subjects covered
in this excellent book. Shipping wt. 10 oz.

Cat No. 691-BK-11 (=

$ .95

..... Pestpaid Price § .75

LEARN BASIC SLIDE RULE ON YOUR OWN
A Meodern Pregrammed Instruction Manual: Prepored and tested by Cybern-
Education, Inc., for Frederick Post Company; and Post 1447 slide rule and case,

This fine slide rule with A, B, C, D, C1, K, 5, L ond T scales comes complete with a durable plas-
fic case. The instruction manual is an excellently writhen self-instruction monual featuring o tested and
proven branching program type of proagrammed instruction. From beginners to experts desiring a
brush-up caurse, this set provides an easy, quick, accurate way ta learn how o use a slide rule on
your own. Proceed as quickly or as slowly as you like. Adequate reviews and tests are built inta the

program. Shipping wt. 14 oz, Cat. Ne. 691-EK-1 Postpaid Price  $6.00

150 SCIENCE EXPERIMENTS STEP-BY-STEP by Judith Viorst

Dozens of easy-to-perform experiments for the young scientist. Most experiments use only com-

mon household items. Leorn by performing your own experiments in physics, chemistry, bislogy and

mathematics. Build many functioning scientific devices such as electromagnets, barometers, sound-
powered telephones, anemometers, stethoscopes and many others. Shipping wt. 10 oz,

Cat. No. 691-BK-7 Fostpaid Price

THE NEW PHYSICS AND CHEMISTRY DICTIONARY AND HANDBOOK

by Robert W. Marks

This encyclopedio-type book provides a great variety of infarmation in the physical ond chemical
sciences. This book is @ handy reference for anyone interested in the physical sciences. Maony usehul
reference tables are included in this practical study aid. Shipping wt. 10 ez,
Cal. No. 691-BK-10

$ .75

Postpaid Price $1.20

MODEL ROCKET LAUNCH SYSTEMS by R. L. Cannon

A learning guide written by Estes Indusiries’ Educational Director. 21 poges presented in
easy-lo- understand longuage, covering louncher functions, multiple lounchers, principles of electric
circuits, electrical theory and mothematics, comprehensively illusiroted.

Cat. No. 701-BK-12 o
SPACE FRONTIER by Wembher ven Braun

A fascinating survey of what is hoppening ond what we expect to achieve in our Spoce progrom.
IHustrated with diagrams and photos, it provides a proper understanding of the many facets of lounch
and space flight. Shipping wt. 10 oz. Cot. No. 691-BK-13 Pestpaid Price $1.20

Postpaid Price $ .25

Revised with full Coler lllustrations

SATELLITES, ROCKETS AND OUTER SPACE

Willy Ley provides the background necessary for on understonding of the fast moving devel-
opments in space exploration. He gives o clear and concise explonation of the basic theory and
techniques of racketry. The book's 128 pages ore illustrated with both black and white drawings and
color photos, Shipping wt. 10 oz.
Cat. No. 671-BK-6

Paostpaid Price £ .75
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N Just the handy odds-and-ends you
g | always need — but rarely have
: GET THIS

«. | BAG O’BALSA

Estes offers the BLoc Ks
finest assortment B“Ilnlnn W|T“
of parts for You can build accessories for your
building your own
designs or modifying ESI[S suppllis
existing rockets.

launch pad. Make repairs. Customize.
The handiest bag you'll ever find.

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

One convenient package containing all the tools and supplies recommended for assembling,
painting, ond decorating most model rockets. ideal for the beginner who doesn't already
have modeling equipment. This set helps you build the best models right from the start.

LLEAF, o A1
SO LD .,.aiuﬁ?’o:;

S A kO
UL, AJR FORCEN 4 §4 % ani

1 Bottle White Glue No. WG-1 1 Bottle Dope Thinner No. BDT-1 1 Kmifa No. KNS-3

3 Emery Boards No. BE-1 1 Bottle White Dope  No, BRD-1 1B Sheets Sandpaper  No. SPA.2

1 Bottle Sanding Sealer MNo. 55-1 1 Roll Masking Tape No. MT-1 3 Paint Brushes No. PB:3

1 Bottle Silver Dope No. BRD-1 1 Bottle Black Dops  No. BRD-1 1 Bottle Orange Dope No.BRD-1
3 Sheets Sanding Material No, 5P-320 1 Gold Mine Special Decal Sheet No, D-5

Cat. No. 701-CK-3A, shippingwt. 1.51b. . . ... ..o iniiinnni i nassiscsasas $3.50
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 MODELING KITS

KNIFE CHEST: Small, medium and heavy-duty
knives plus 9 assorred extra blades — one for
practically every cutting job. In o handy, not-
ural finish wood chesr. Shipping wt. 1 |b, B oz,

Cat. No. 701-KNS-82. ............8495

KNIFE AND TOOL SET: Contains small, medium
and heavy-duty knives and an entire assori-
ment of blades, gouges, routers, and punches.
Has planer, 1" sander, spokeshave and bolsa
stripper. In wooden box, complete with see-
thraugh cover and fitted plastic tray insert that
holds and shows every tool. Shipping wt. 2 [bs.
Cat. No. 701-KNS-84 ., ....... $13.50 each

KNIFE SET: Conweniently packoged in a clear
plastic case, the sef confoins scribe ond 9 os-
sorted blodes 1o 1ake care of most cutting needs.
Baldnced, sireamlined, light—weight aluminum
hondle. Shipping wt. 10 oz.

Cat. No, 701-KNS-24 ., . ........... ...~ $3.00

COMPLETE HOBBY DEN TOOL CABINET: A truly complete tool set for the model rocke-
teer. Has o full assortment of habby tools, knives and blades against a blueprint silho-
uette background of each fool for easy replacement. Comes in a sturdy wooden fitted
cabinet with a sliding, see-thru cover. (Size 13V x 21% x 3"), Shipping weight 9 pounds.
Ca_t.Nd,:’N-KNS—BﬂN-..........:,..-;.........-.;.........S.'iz.snmr.'-h

6 Exira Blades 3 Plansr:
6 Assorted Goug 1H {with
4 Assorted Routers extra heads)
Sibwuches 1 Bench Vise —
3 Knives (with blades) imported
1 Hobbycraft Saw

(with extra blads) | o T — i
2 Screw Drivers 'HPF ik A
2 "C” Clamps qu-u Fty
1 Twaezer 1 Drill Bit, 2 Screw
1 Sander Driver Bits
3 Tweezer Clamps 2 Raror Saw Blades
1 Hand Drill 2 Chucks
1 File

118 Plus Free copy of the 35¢ “PROJECT HANDBOOK AND HOBBY TOOL GUIDE" by X-Acto

e ———

PRECISION KNIFE SET: includes
one 4'4" long =1 aoluminum
handle ond one ench = 1A cot-
fing blode, = 18 punch biode,
ond =10 gouge blode. Recom-
mended for precision work. Ship-
ping wt. 2 ow

CAT. MO. 651-KN5-1..§ .75 each

RETRACTABLE BLADE ENIFE; Hewvy
duty =2 aluminum handle, 434~
long, with one double ended
1D blode. Blode retrocts into
hendle for sofe corrying. For gen-
afal cutting. Shipping weight £ ar.

CAT. NO. 697-KN5-2 . .51.25 eoch |

——————
e

v and s For gen
- o g i

CAT, NO. ES1.MNHAH § .15 sach

WHETSTONE: Keep knife blodes extra shorp for easy cwiting.
Pocket size, 315" x 34" x 378" Use with oil for best resuls.
Cat, NO.BBT-WeT, o oo s, oah s $ .50

"
TWEEZERS: For 1,001 uses in handling
small parts, ottaching shack cords, etc.
Steel, 3" long, 1/8" jow. Shipping
weight 2 on

Cat. No. 701-T-15 .25 each

MODELING TOOLS

HEAVY DUTY KMIFE: Sei of one
43" long =4 plostic hondle ~
with metal chuck and one gen-
eral putpose knife blade similar
te = AC. Shipping weight & or
CAT. NO. 651-KN5-4 . 51.20 eoch .

UTILITY KMIFE: Includes 5 38"
long =3 steel handle and one
= 3F generol purpose blode.
Shipping weight 3 or.

CAT, NO. 651-MNS-3. § .30 sach

EMERY BOARDS: Perfect for deoning micre-tlips, shoping
airfoils, tuming nose cones, sic. 4%2" x 4", medivm ohra-
#ve on one side, fine obrotive on the other. Shipping
weight | az.

Cat. No, 701 BE 1 3 tor $.15

RAIOR SAW: Fits 24 hondle. 1” wide x 5" long. Use rozer saw
blade for cutting balsa and body tube.

Cat, No, 701-KNB-4F,

5 .50 each

Shipping weight on sow blode is
& oz. oll other blodes, 1 o 1 19



ASTROSEAL balso filler: The first step lo a perfect finish, Astroseal con-
tains an extra high percentage of selected fillers to completely fill the
grain in bolsa ports.  Gives smeoth surface for dope or enamel applica-
tian. Brush on two ta four coats, letting each dry 1horough'r Sond with
#5P320 sonding materiol between coats. In four ounce jor. Shipping
weight 7 oz,

Rk e, TEIERAD e s s ey s e e e 5 .80

HEAT RESISTANT PAINT: Protect exposed rocket porfs fram heot domage
with ewcsy-to-opply, brush.on, high heat aluminum paint. Protects to
1000°, gives o bright metallic finish. Recommended for swep! fins and
other parts exposed fo hot exhaust gases. In 12 sunce bottles. Shipping
weight 6 oz,

Cat. No.651-AP-1 .............. oo e e e AT o e e $ 35

FLUORESCENT SPRAY PAINT: The brightest colors anywhere — make
rockets easy to spol in the air and on the ground. Glowing, high wisi-
bility  paint cames in handy & oz, spray cons, dries in minutes. For
maximum brillionce use glossy white enomel as on undercoal. Available
in Cerise Red, Yellow Orange, Red Orange and Green. Specify colors
when ordering. Shipping weight 16 oz. each.

Cat. No. 651-FP-1

ENAMEL SPRAY PAINT: Get that “professional” appearance for your best
models. Top quality enamel in handy 5 oz. sproy cans dries in minutes.
Use indoors and outdoors. Not flourescent. Available in the popular colors
of True Blue, Bright Silver, Bright Gold, Cherry Red, Glossy White, Glossy

Black, Flat White, Ultra Flat Block . Specify colors when ordering.
Shipping weight 16 oz, each.
Cat: N, BE1-EP-1. 2 .od curblunsiediomars S S e popiy S $1.20

CLEAR SPRAY: Crystal clear spray cooting goes on clear — stays clear.
Gives extra gloss 1o enamel finishes, ‘protects decals and decorations,
mokes fluorescent finishes smooth, durable and glassy. For best results,
let paint dry thoroughly before applying clear spray, use several light
coats for maximum gloss. In hondy 5 oz. sproy con. Shipping weight
16 az.

Cat. No. 651-EP-2. ., ,....... .

120

BUTYRATE DOPE: The dope preferred by expert modelers for perfect
finishes. Brushes on smoothly, easily, comes in convenient 1 oz. hotiles.
Available in Insigniac Red, International Orange, Dark Green, Gloss
Black, Insignia White, True Blue, Sky Blue, Ajrcraft Gray, Orange Yellow,
Silver, Gold and Clear.Specify colors when ordering. Shipping wt. 4 oz,

Cat. No. 701-BRD-T .............. A e R .. $.25

SANDING SEALER: Fills small holes in balsa, paper ond other porous
malerials, provides a smooth surface for paint or dope. To use, sand the
surface, brush on sealer, let dry and sand again. Repeat as needed fo
obtain o glosslike surface. In 1 ounce boitles. Shipping weight 4 oz.

TR TR e B el e e ST e R S e e e ot $ .25

THINNER: For diluting butyrate dope, sanding sealer and Astroseal and
for brush cleaning. Completely colorless — won't interfere with the dry-
ing action of the dope. Comes in | ounce bottles, Shipping weight 4 oz

CatiNo FO BT s don s Saniis i o < v viara $.25

WHITE GLUE: Preferred for rocket building! Sets fost, gives super strong
joints with wood, paper, cloth and other porous materials. In 2 ounes
plostic squeeze bottle. Shipping weight & oz.

(v Lekey 1 BV eCn B AR U e i e e R L L .50

BODY PUTTY: For supersleek models. Fill cracks, holes, grain marks in
balsa parts, make smooth fin-body joints. In 21 cc. tube. Shipping weight
5 oz.

et Mo BE 1R ML R e s e T D TR e e $.30 «

FINISHING WAX: For the high gloss finish so impertant to appearance
and low drag. Apply with soft clath, let dry and polish with a soft, dry
cloth. Recommended for use on enomel and butyrate finishes only. In
2 ounce jar. Shipping weight 5 oz, I

et N D W e e i e ey s e $ .85

SANDING MATERIAL: Fold, roll or crumple it for hard to reach places.
Special mylar plastic backed obrosive sheet con be used over and owver
again. Helps you get a mirror finish. Extra fine 320 grit in easy to
handle 212" x 2V4" sheets. Shipping weight 1 oz

e T R B L R A R o . 3 sheets § .10

SANDPAPER: Shope and smooth model rocket parts with these handy
3" x 3" sheefs of top quality sandpaper. Available in three grades.
Specify grode when ordering. Shipping weight 1 ounce for & sheets.

& SHEETS MEDIUM — Cat. No. 651-SPM-2. . . . .. ... $.10
& SHEETS FINE — Cat. No. 651-SPF-2 ....... .+%3 .10
& SHEETS EXTRA FINE — Cat. No. 651-SPEF-2........ $.10
18 SHEETS ASSORTED (6 each) —Cat. No. 651-SPA-2 ., . ... ... $ .25

PAINT BRUSHES: The set designed for model rocketry. You get one #1
brush for extra fine work, one #4 brush for normal work and cne %6
brush for covering large areas rapidly. Brushes are & long with quality
camel hair bristles set in nickeled ferrules. Available in sets of three
only. Shipping weight 2 oz.

B NG GTLPE-I: . . ooiin o mieisishes e e e e et $ .35

STYRENE CEMENT:

BOTTLE — for cementing plastic to TUBE — for cementing plastic to
plastic. other materials,

Shipping wt. 3 gz, Shipping wt. 114 oz,

Cat No. 711-PC-1...........% .29 Cat. No. 711-PC2, .. .. $ .15
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BODY TUBES .

6 Body Tubes #B7-30
NOSE CONES :

2 Nose Cones #BNC-30C
| Nose Cone  #BNC-30D
| Nose Cone #BNC—:)F!JE
1 Nose Cone #B

1 Nose Cone  #BNC3ON
IECWEH' !ﬂl!ll’ﬂ!ll‘l' :
51 Paru&lm- #PK-BA
IE; Fum:ﬁuh Material  #PM.2.

1 Streamer Mﬂﬁﬂn]
"'Shnl--Tm Strips. #‘.!D-i
rnuﬂ Lines mm»

122

#SM-1

#sca
#5E2

| Shipped in a sturdy field box with

LAUNCH PAD SPECIAL
$10.14 VALUE ONLY $5.50!

Perfect starter assortment for a basic
foundation. Designed around the
durable BT-30 body tube . . . for easy
to build, long-lasting *‘birds.”

Contains all parts and supplies neces-
sary for the experimentally minded
rocketeer to explore technigues of
successful rocket building, A compre-
hensive design manual guides you to
hours of fun and satisfaction in build-
ing serviceable rockets. A good basic
assortment for studies in aerodynam
ics, stability and recovery technigues.

handle and compartments for engines,
supplies; tools, etc. Ideal range box.

Cat. No. 701-ES-55, shipping wt. 1 Ib., 14-0z.

LIFT-OFF

FOR
BUILDING AN
ALL-PURPOSE
ROCKET

FLEET
Cat. No. 701-ES-110

SPECIAL

$17.30 VALUE ONLY $11.00!

Lift-off to more rocket building
enjoyment with this special-value
assortment. A balanced selection
of parts and supplies to build and
decorate many different types of
rockets. Real savings. Great for
gifts, or for yourself as you build
advanced or experimental models
Shipping wt. 2 Ibs., 5 oz.
..$11.00

L 1 #BNC208

1

1 #BNC-ADE 1 #BNC20N
1 #BNC-30M 1 #BNC-10A
| #BNC:20A 1 #BNC-10B

FIN MATERIAL
| Balia Sheer #BF5.10
2 Bolsa Sheets #BF5-20
3 Balsa Sheets #BF5-30
2 Baolsa Sheets #BFS-40

BODY TUBES
1 #BT-60 2 #BT-20
2 #B1.30 2 #BT-I0H

'BULKHEADS AND HOLDERS

I #NB-60 3 #EB-30A
1 #NBA0 | 3 #EB-204
1 #NB-20 1 #EH-2060

RECOVERY EQUIPA

1 Parachute

2 Parachutes -JP_K-I:,&
1 Parachute #PK-18A
‘1 Parochute #PK-244
1 Parochute Material - #PM-2
1 Streomer Moterial  #5M.1

2 ﬂ'ldnl: I’upe STnp: #1D-2
i fSI.T 0,
#5V-12
#5E-1

s!sm

sped in a sturdy field | .

| -,1‘ box with handle and com

partments for engines,
B supplies, tools, etc. |deal

E range box, 1]
| 3



RANGE KIT

You or your club members will
“orbit” a whole host of rockets
before this value-packed assort-
ment has been used. With the
representative selection of parts
and supplies included, your imag-
ination will have a chance to
run free on many rocket projects
and experiments. Valuable de-
sign manual included. Shipping
weight 2 lbs. 9 oz.

Cat. No. 701-E5-165. . . .

B ORBIT
SPECIAL

pped in a sturdy field box with
ean compartments for engines,
suppﬂes. tools, eic. |deal range box.

l'—»t'=\|\“\%%%* thy

-, "r /": .F
-1' =

.$16.50

A sturdy, all metal range box (RB-1), loaded with all these maost needed items:

_ Y 21 lgniters I Roll Shroud Lines 3 Screw Eyes 1 Engine Holder
1 Bottle White Glue | Sheet Tope Strips 3 Nose Cone Weights | Reinfarcing
1 Knife Hondle 2' Packs Flameproof 1 Rell Masking Tape Mat'l.
3 Knife Blades Recovery Wadding 2 Balso Fin Stock 3 Snap Swivels
I Tweezers 4 Parochutes 3 Lounching Lugs 4 Shock Cords
NOSE BLOCKS, ENGINE ADAPTERS 3 Flight Data Sheets 1 Streamer Material 18 Sheets Sondpaper 1 Emery Board
BLOCKS, HOLDERS, ETC. $23-50 VAI-UE 1 Balsa FTAZ050A Shipping weight 2 |bs. 13 oz. Sorry, no substitutions, 2 Micro-Clips
1 Nose Block #NB-&0 le slém halsq 4T A-2060 Cat. No. 701-RBK-1 , . . ... .. . e T 01 1]
1 Mose Block #NB-50 i 1 Balso #TA-5060 L '3 =
1 Nose Blocks #MNB-30 1 Paper #TA-1 e ]
2 Mose Blocks #MNB-20 RANGE BOX
3 Engine Blocks #EB-30A FIN MATERIAL ’ Good-locking, reomy, roughiall-metal box — the same
3 Engine Blocks #EB-20A BODY TUBES Ry s I #BFS-10 f as included with the special obove. A big 114" x
1 Engine Mount  #EH-2050 1 #BT-60 1B isd Sh EI #BFS-20 5Va"x 47, complete with a three compartment tray for
1 Engine Mount  #EH-2060 1 #BT-50 3 Buis Shen.s #BFS-EE} . small parts, Hos full-drawn seamiess ‘body, snap catch
1 Stage Coupler #1T-50C 3 #BT-30 3 Bﬂlm Shuzl: iBFS--l[) with eye for padlock. Shipping weight 2 pounds.
1 Stage Coupler #1T-60C 2 #BT-20 S s e ‘ Cat. No. 701-RB-1 . . . _ . : S, -$3.00
2 #BT-10H MISCELLANEOUS
RECOVERY EQUIPMENT Paylood Section #P5-20A i EAROEIRANGE BOX
1 Parachute Material  #PM-2 Nese Cone Stock #NCS-1 | Big encugh 1o hold on Altiseape, an Electro-Launch and
2 Porachites SPK-BA NOSE COMNES Nbia Comi st FNCS.2 | o model orﬂ1wo this sturdy oll steel range box measures
APt APKA2A ; P : F 19" x 7 x 67, Watertight construction protects yaur
P 1 #BNC-60L Nose Cone els #NCD-1 supplies, double action latch eliminates spilling, multi-
2 Parachutes ;_i:PK-iBA 1 #BNC-50K Nose Cone Weights #NCW- section fray helps keep things organized. Shipping
I Parochute #PK-24A 1 #BNC-30D Reinforcing Mat’'l.  #PRM-1 weight & pounds,
3 Streamer Material  #5M-1 1 #BNC-30E Reinforcing Mat’l. #GR-2 Cat. No, 701-RB-2, . . . .. . $7.00
2 Sheets Tape Strips #TD-2 1 #BNC-30M Launching Lugs #LL-2C
1 Roll Shroud Lines #5LT-1 1 #BNC-20A Decal Sheet #D-5 "
& Shock Cords #5C-1 1 #BNC-20B Decal Sheet #D-6 TR ANoE KT St
3 Shock Cords #5C.2 | #BNC-20N Design Manual #p.1 Includes the large range box with the some supplies
12 Screw Eyes #SE1 1 #BNC-10A Fin Pattern Sheet  #pp.2 as the regulor range kit special. Shipping weight 7 Ib.
3 Snap Swivels #5V-12 1 #BNC-108 Fin Pattern Sheet  #Pp:3 Cat. No. 70T-RBK-2 . $11.00
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FOR BUILDING ROCKETS OF YOUR OWN DESIGN

TINY
“l'l:!:: 1

"§j308 50A 558 50D 60B 50C 50E 60C 60A 50B 20C 20A

Cat, No. Price Length Inside Outside Wall Wt in Ounces
Each Diameter | Diameter| Thickness Net Ship, Pliaace i = =
BT-5, Spiral-Wound Paper Tube, for nose sections and strap-on payloads r .
° 651-BT-5 $ .30 I 18" 0.515" I 0.541" [ 0.073" I 219 T PAYLOAD SECTEONS
51-BT-5P A 5.1* 0.515% | os41* | oo a g % : - : ; 3
651-BT-5 $ .15 : i o2 £ Ideal for payload launchings! Carry instruments, biological specimens,
BT-10, Mylar Plastic Tube, for featherweight models Tl figh iaht. hiah ¥ d i
c e i b T P Yo B ~ efc., in these light-weight, high capacity _puy]og sections. These capsules
701-BT-10H J $.15 l 3.062" I 0.710" I 0.720" | 0.005" I 029 1 come complete with all needed parts, including nose cone, body tube,
___Br-20, Spirll-Wouﬁfj Paper Tube, for competition and sport models nose block or c:dnpter and screw eye.
K 651-8T-20 $.30 | 18" 0710 | ozas* | ooia” [ 288 ]
651-BT-20B $ .15 g.65" o.710* | o.z3s” | o.o1a3” 138 4 3
651-BT-20D $ .15 6.5 0.710" 0.736" 0.013" 104 4 Price Weight oz. Inside | Inside [Overall
651-B7-20G $ .10 < By 0.710" 0.738" 0.013" .056 4 Cat. No. Each Body Mat'l. | Net | Ship. Fits Dia. Length| Length
651-B1-20J $ .10 2.75" o.710* | 0.738" | 00137 044 4 :
651-BT-20M $.10 | 225 o707 | o73s" | ooia 036 4 651-PS-20A | § .80 W Clear Plastic | .16 I |BT-20 Fien 4"
T BT-30, Parallel-Wound Paper Tube, for sport models 651-P5-20C % .85 Clear Plastic 40 4 BT-20 95" L y b0
701-B7-30 $ .30 o a.725" | 0.7857 | 0021 270 4 451-P5-30B | § .65 W Regular Tube| .24 I BT-30 725" 2! 375"
651-BT-30F S .25 7 o725" | oyes” | oozt | 210 4 o : i i 7
£51.BT-308 < 20 6125 Graee D7gs" 0031+ iy 2 &651-P5-50A | § .90 Clear Plastic | .39 4 BT-50 950 3 &.50
651-B7-30C $ .20 as a.725" | o0Je5” | o0.021" 165 4 451-PS-50B | § .85 W Regular Tube| .36 4 | BT-50 e e | el B o
651-BT-30A* § .30 3.5" o.725" | 0785 | o021t 105 4 3 It 2 i i
701-87-30J $15 | 275 o725 | o7es| oo21 | os2 4 701-PS50C | $1.60 R Clsar Plastic "g 1 BT'%‘E i s L
B BT-50, Spiral-Waund Paper Tube, for sport and high performance payload models 701-PS-50D $1.50 Regular Tube| .95 (il BT-50 59 4 10.5
651:8T-50 § 40 | 18° 0.950" | os7ze" | coiar | a7 11 701-PS-50E | $1.75 W Clear Plastic | .| 11 |BT-50 | 1.75" 4" j1os”
o 701-BT-50L z as | 27 0.950° | a976" | 0.013° | 242 5 701-P5-558 | $1.25 M Regular Tube| .53 11 | BT-55 |.28" 2 7.63"
701-BT-50W .30 9.5" o.950" | oeze” | ooz | 200 5 ; 7 i ..
551-BT-50H s 25 e oosor | aerer | ooia l&5 7 701-PS-50A | $1.50 M Clear Plastic | .98 Il | BT-40 | 1.59 4 .50
701-BT-508 $ .20 ar 0.450" | 0.576* | 0013 | .o84 4 701-P5-60B | $1.50 W Regular Tube| S0 | 11 |BT-60 | 1.59" &t | hos
D A AP 3% |23 LA ST LA o] [ Dags 4 701-PS-50C | $1.75 M Clear Plaostic |10 1i J8Ts0 0 1750 | 4 | 950"
BT-55, Spiral-Weound Paper Tube, for sport and demonstration medels
701.BT-55 § 60 | 18" 1.283" [7325° | o021 [ 672 11 ' i RAEDL I ~AD .
Y SRR R R R MERCURY CAPSULE
651-8T-555 $ .20 4" 1.283" 1.325" | ono21” | 248 4 ;
2 _ﬁ]’_—bﬂ, Spiral-Wound Paper Tube, for spert and demonstration models PERFECT FOR PAYLOADS. ?ﬂddn?—"srpr::é:llsmég:
701-BT-60 $ 65 | 18" 1.595" | 1e37* [ po21” 960 11 S madal Marcury
701-BT-60D $80. | n 1.595" | 1.637* | Do21” 583 11 CapsilaiAibig 1.8
651-BT-60K $ .35 rig 1.595 | vear | o021t | .3n & el di,’,merf d
651-BT-60R 5 25 5" 1.5e5" | 1.637¢ | o021t | 265 . "5 2 inchas hiak. s
651-BT-60J $ .15 2.75" 1.595" | 1.637* | 0021 146 s b S R L
% . 2o - capsule is equipped
BI-70, Spiral-Wound Paper Tube, for monster models and tail rings with o removable base
esi.8T70 [ §$ 85 [ 175" [ 275 | 2937 | oozt |10 14 for easy payload

access. Comes in easy
to assemble kit form
with a full set of adapt-
ers 1o fit the copsule to

BT-101. Spiral-Wound Poper Tube, for general purpose models.
mi-sr-101 | s195 | 1sier [ 3896 | 3938 ooz [isia e
Clear Plastic Tubes — for payload sections

LmoPcC=—-

851-PST-20 $ 30 8" 0.710° | 6.738" | c.013" 168 4 most Estes body tubes.

&651-P5T-20J 515 BT 0,710" 0.73&" 0.013" 058 4 Makes an ideal display

701-P5T-505 $ .25 4" 0.930" 0.978" 0,013 110 4 model too. Shipping

701-PST-60R $ .50 By 15957 1.637" 0.021* .350 & weight 3 ounces.

701-PST-65R $ 55 -z 1.750" 1.796" 0.023" 450 (- Cat. No. 651-PSM-1 $1.00
*Replacement part tor the Astron Scout. with holes punched. Be sure to give catalog number and ength when ordering bady tubes
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LIGHTWEIGHT GEMS FOR BT-5

$ .25 T [T R PR .013 oz, 1 oz,
g.:.z_ﬁ 1 3/8" [0,541] 1/4" 0.020 oz. 1 oz,
.25 1 1/2¢ |0.541”| 1/4 0.016 oz. | 1 oz
$ .40 2 7/8" |o541| 174" 1039 oz | 207,
PERFECT FOR BT-10
€51-BNC-10A ;; .25 1371610.7287] 1/47 0.03 oz 1 oz.
701-BNC-10B .30 1 11/167|0.728"" |5/16" 0.05 oz, 1 oz,
VARIETY FOR A BT-20
651-BNC-20A 5 R ET I T ETSIR INFET) ‘0.03 oz. ‘1 oz,
'm-nﬂc-zop S 1 5/16" 0,900 |7/16" 0.07 oz, 4 oz,
1-BNC-20B ; 1 11/16"|0.7136" [5/16" 005 oz, 1 oz,
651-BNC-20R 2 374" |0.736"| 3/8" . 0.07 oz. 20z
651-BNC-20N 5 2 374" (0736 1427 0.08 0z, | 2 oz
BALSA BEAUTIES FOR BT-30 TiE
651-BNC-30C 5 .30 7 nger =378 milipx:
701-BN c—inb .35 1 172" (0767 378" A 5 4
' IR Vo Py L ERTP DL 1 oz,
2 3/16! 016 2 ‘[ﬂ Bl LN o
L2374 jeareTE i /2 .2 or
DESIGNED FOR THE BT-su
A (e = =T 1 R [ 0.08 oz 4 oz,
41t 0976 /2 0.13 0z. | 4 oz
L @."973" 1_{2;:.- Q.‘lSnz. ,:4.0.:-
13007 /2" | 0250z | 6oz
4 3/8" |0.976| 3/8" 0.16 oz. | 6 oz,
JUST RIGHT FOR THE BT-55
= L7 S A B N o I 0.15 oz, 4 oz,
SEyB e AENIET /20 0.19 oz, 4 oz,
E5E3781 0 (325513481 032 bx: 60z
By = R e 043 oz 4 oz
EXCLUSIVELY FOR THE BT-60
_ & gg;' .?J;g"- g.ﬁ oZ. 4 oz.
i # imat oter or Dri ¢ B & i : : 12 W17 oz 4 oz.
Trim nowe cone stock to opproximate shape Man 1 Drill Chuck 65’ -&'Hc-s;ol- 8 Z_..i?_s_i' . 3 IJ‘B" 5!3#} 0.34 U.I. a oz,
681-BNC-60AH  $1.50 T A T/8Y BI0es6z; 6 oz,
' IDEAL FOR THE PST-65
' A ——1 701-BNC-65L  $ .85 |3 174 798" 1/2% |04l oz, | 4oz
Sand fo finithed shape /4% dowel glued fnfo stock FITS THE BT-70
—Mbmcﬂoﬂ: $1.50 L P R L [ 085 oz. | 6 oz
ESPECIALLY FOR OUR ENGINE MAILING TUBE
—‘—ﬂ T01-BNC-MTD  § .40 T2 |I.DDZ"| 3/8"" | 0.06 oz. ] 4 oz
| AND A TAIL COME FOR BT-55 (with pre-drilled hole)
. 701-BTC-55Z $1.000 | 325 E2sdna ]0.25 oz. | 4 oz.




RECOVERY
EQUIPMENT

PARACHUTE KITS: Get the best in parachufe
recovery! Two color printed plastic ‘chutes give
maximum  visibility — feature easy-to-see  pal-
tern. Lightweight, durable and easily folded,
these ‘chutes are enly 0.00075" thick, allowing
the most material to be pocked into the least
body space. Each kit comes complete with ‘chute
material, tape strips and shroud lines.

Shipping weight 2 az.

Orange and White
Red and White
Red ond Yellow
Yellow and Black
Orange and Black

701 -PH-8 B inches

701 -PK-12

12 inches

Red and White 1 298

701-PK-24
Orange and Black oz. $ .50

24 inches

mm_ac'uuri MAI‘EFIAI.: You get @ big square yard of exira strength, high visibility black
plastic ‘chute material. Each sheel can be cut to make one or mare round or square para-
chutes up to 36" across. Met weight .98 oz Shipping weight 5 oz.

Cat. No. 7O1-PM-2................ L I T T ....% .50 each

ALUMINIZED PARACHUTE MATERIAL: Fire-resistant, extra strong cooted lyet!
3 feetx 3 feet. 1.25 mil. thick. Shipping weight 2 oz. s il e

Cat. No. 711-PM-3. .. .........

AT

virse22.% 75 each

STFEIMER MATERIAL: Bring light weight models back to earth with bright orange, flame
resistant crepe paper streamers, In 7Va-foot lengths, enough for two 1o eight streamers, Avail-
able in 1" and 2" widths. Specify size when ordering. Shipping weight 1 oz.

1" wide — Net wt. .092 oz. Caf. No. B5T=BM=1..........0000ceneess.3 foOr $ .30
2" wide — Net wi. .184 0z. Cat. No. 651-5M=2....,.....c0vrenrnn..3 for $ .40

130

RECOVERY WADDING: Extra soft and flexible, light weight

fissue poper (bathroom type), specially treated to make it X
flame resistant, Gives the wery best protection from hot ejec-
tion goses for porochutes ond streamers. Eoch pockoge con-
tains opproximaiely 75 412" sguares — enough wadding for

‘up to 25 flights. Insiructions included in package. Shipping = —=x1)\

weight 4 oz. Cat.No. 701-RP-1A .. ............5.40

SHROUD LINES: Build relioble, durable custom parachutes
with this sireng, hard surface shroud line cord. Comes in 72
vard spools. Shipping weight 5 oz.

LAt NO U TOTSET-Y . cvscncmnnnmins s rnsnnas, BadD

SCREW EYES: Amoch recovery syslems 1o nose cones of nose
blocks with these light weight metal screw eyes. Avaoilable in
three sizes, specify size when ordering. Shipping weight for 3
eyes | oz

LARGE EYE: 1" long; .04 oz.; Cat. No. 651-SE-1 3 for $ .10

. SMALL EYE: 3" long; .03 oz.; Cat. No. 651-SE-2 3 for $ .10

EXTRA SMALL
EYE: 53" long; .01 oz.; Cat. No. 651-SE-3 3 for $ .10

TAPE DISCS: Fasten shroud lines to plostic ‘chufes or stream-
ers with these 34" pressure sensitive tope discs. Shipping
weight for 12 discs, 1 oz.

Cat. No. 651-TD-1........ anaaninesai 12 for $ 316

TAPE STRIPS: For top strength, low bulk and low weight,
fosten shroud lines with these 14" x 34" tope strips. In sheets
of 35 strips, shipping weight 1 oz

Cat. No. 651-TD-2, ..., .- -. .. .- .. % .30 per sheet

L1

SHOCK CORD: Convenient 18" lengths of model oirplone con-
test rubber to obsorb shock of ejection ond recovery system
deployment. In V& widths for normal models, V" widths for
heavy rockets. Specify width when erdering. Both are .03"
thick. Shipping weight 1 oz.

Va' wide: Net wt. 0.039 oz., Cat. Na. 671-SC-1. .. .$ .10

V4" wide: Net wt. 0.078 oz., Cat. No. 671-SC-2 .. .5 .15

Also 36" long for greater stretch on those larger birds.
Ya'" wide: Net wt. 0.078 oz., Cat. No. 681-SC-3...% .20

SNAP SWIVELS: For quick changes and reduced tangling in
your recovery systems, use these tiny 1" long snop swivels,
Met weight .01 oz, Shipping weight for & swivels 1 oz.

Cat, No. TO1-SV:12 . . .o vavnnnsnsssnessss B for$.26
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LIGHTWEIGHT PRECISION MADE PARTS
for building your own rockets

ss1NB20  §.30 | g0t | % | er20 | oo
701-NB-30  § .35 | 725" 3B B130. o4
701-MB-50 § 40 .350" T BT-50 .040 4
b?l-NI}-SB § 45 I.2_83" 114" BT-55 JT5 4
651-NE-60  § .50 | 1.595" A" BT-60 Jso - 4
TOI-NB-TMT § 40 | 937" ne Mailin 040 4

651-1T-5C $.10
651-JT-20C  § .10
651-JT-30C $ .10
651-JT-50C  §..15
651-JT-55C  § .15
651-JT-60C  § .15
&T1-T-TOA  § .20

513"
708"
J24"
949"
128"
.59
2.175"

455"
-bm”
450"
920"

1.25"
1.55"
2115

BT-5

BT-20
BT-30
BT-50
BT-55
BT-60

BT-70

020 oz
2027 o
030 ez
051 oz,
J0EB oz.
124 oz,
.140 oz

Super light, precision made balsa adapters give unlimited flexibility for medel rocket design.
Switch from one size body tube to ancther for payload capsules, parachute compartments, pro-
pulsion sections, etc. Adapters fitting BT-20 can be built up with masking tape to fit BT-30. Any
aodapter can be hollowed with a knife or drill to make a possage for ejection gases. All adapt-
ers have ot least 2" mating surface on each end.

BALSA TUBE

ADAPTER USES

D<)

Adapt large poyload tube to small booster

RiE |
 451-TA-550 ] to BT : D06 4
701-TA-2050 BT-20 to BT-50 1.0 0.15 4
651-TA-2050A § .35 BT-20 ta BT-50 20" 1.0 0.1 4
681-TA-2055 $ 457 ET-20 ta BT:55 2.57 5" 022 4
651-TA-2060 $ 60 | BT-20t0 BT 60 | 3.07 207 020 4
701-TA-5055 $ .55 BT-50 1o BT-55 2.0" 1.0 0.60 4
651-TA-B0&0 $ .60 BT-50 to BT-8D 3.0" 2.0 0.23 &
T01-TA-5065 L1 BT-50 1e P5T-65 1.0" 2.0 0.26
701-TA-5560 $ .60 8T:55 j& BT-60 22" 1 035 4
| 701-TA-58555 $ 45 | BT.55 10 PST-65 | 2.7 18" 038 ¢
701-TA-6045 $ .40 BT-60 to PST-A5 2.0" 0.5 023 4
701-TA-6070 $1.00 BT-&60, te BT-TO 2.1 5. 0.45 4

Pass ejection gases into lorger tube

651-EB-208
451-EB-30A




ENGINE MOUNTS

Get a precision engine fit in large body tubes with-
out adding unnecessary weight. Engine mount sets
come complete with instructions — just ossemble and
glue in place in your model.

EH-2050 Fits BT-50, includes BT-20J, EB-20A, 2 rings
for centering holder tube, and JT-50C for positioning
rings. Net weight 0.1 oz. Shipping weight 5 oz

Cat. No. 651- EH-2050 e ....% 35 each

EH-2055 Fits BT-55, includes BT-20J, EB-204, 2 rings
for centering halder tube, and JT-55C for position-
ing rings. Net weight 0.14 oz. Shipping weight 5 oz.
Cat. No. 651-EH-2055 ...% .35 each

EH-2060 Fits BT-60, includes BT-20), EB-204, 2 rings
for centering holder tube, and JT-680C for position-
ing rings. Net weight 0.17 oz. Shipping weight 5 oz.
Cat, No, 651-EH-2060 . . 15 ...% .35 each

Mounts for D engines are on page 77

ADAPTERS

Add still another dimension to rocket design. Easy to use paper adapters
are perfect for making transitions between tube sizes for countless designs.

MULTI-PURPOSE SET — Includes o total of 20 rings
for positioning BT-5 in BT-20; BT-5, BT-20, BT-30 in
BT-50; and BT-5, BT-20, BT-30, ond BT-50 in BT-40, Also
three universal topered shrouds and instructions.
Shipping wt. 2 oz,

Cat. No. 701-TA-1 .. ..

.§ 40

20-50 RINGS — 20 rings for centering ond
maunting BT-20 in BT-50. Shipping weight 2 oz,

Cat. No. 651-RA-2050 . . . ... % .30 per set
20-55 RINGS — 10 rings for centering and
mounting BT-20 in BT-55, Shipping w!. 2 oz
Cat. No. 671-RA-2055 - $ .30 per set
20-60 RINGS — 10 rings for centering and
mounting BT-20 in BT-60. Shipping weight 2 oz,

Cat, No. 651-RA-2060 .. .. .. . . -§ .30 per set

CENTERING RINGS

Easy to use for centering o BT-20 body tube with a BT-50. Offer-
ing good alignment and fit, the AR-2050 adapter rings’ greater
strength makes them a good choice for use in model rockets that
are to be flown with high thrust engines. Weight per pair .285 oz.
Shipping wi. 3 oz.

Cat. No. 6B1-AR-2050. . . . . reredeemin s anssss, <10 for § .40
Use these rings fo center a BT-50 tube in o BT-55 body tube. Extra
strong for “D" engine mounts. Weight 0.062 oz, each. Shipping
weight 2 oz, Cat. No. 694-AR-5055 ..., ......... ... 4 for $ .25

)

1/32x3x9
1/16x3x9
1/16x3x12

Ifor § .50
Ifor§ 40
3for$.55

701-BF5-10
651-BF5-20
651-BFS-20L

701-BF5-40L

High Performance
High Performance
High Performance

Glider Wings

: 1/Bx3x12
701-BF5-605 Ifor$.20 |3/6x1/2x37| .020 2 Scout Fin Replacement
701-BF5-80 $ 40each J1/4x2x17 1.00 12 | Sky Slash Body
I 711-BFS30W | $.75 each In 18 50 | 16 | Boost Glider

FIN PATTERN SHEET NO. 2: Fourteen different popular fin de-
signs, all tried and proven, printed full size on heavy index
stock. Simply cut out and truce around pattern to transfer
design to balsa. A must for the model recket designer. Shipping
weight 1 oz.

ENE N, BOTPPBL oo viiminisere a aumiaisi s o are. boe $.25

FIN PATTERN SHEET NO. 3: Fifteen different fin designs, Same
stock os sheet Mo, 2. A greal help in developing new rockets.
Shipping.weight 1 oz.

Cat. No. 68B1-PP-3 ........... el e s e waaa B 25
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STARS AND BARS: Sheet of 12 red, white and blue
Air Force emblems, each 114" wide. Fit on fins and
body tubes, look great on gliders. Shipping weight | oz.
e o B % .15 each

1/5° CHECKERBOARDS: Glossy, colorful 1/5" square
checks on clear background. Add color contrast to model
for easy tracking and eye appeal. Extra-large sheets,
212" x 4", available in red, black, gold or white. Specify
color and check sixe when ordering. Shipping weight 1 oz,
Cat. No. 651-D-7 . ... ... ........... $ .25 each

LARGE STARS AND BARS: Add a special touch to your
large models. Sheet contains two large 2" insignia, two
medium 134" insignic and appropriate designations.
Shipping weight | oz. Cat. No. 651-D-2 _ .5 .15 each

Va' LETTERS AND NUMBERS: Ideal for code mark-
ings and identification on smaller rockets. Sheet contains
65 characters V4" high, Available in black or white.
Specify color when ordering. Shipping weight | oz,
Cob ManBE1-Dat - o $ .15 each

38" LETTERS AMD NUMBERS: Identify and decorate
models the easy way with these 3&' high letter and
number decals. Sheet contains 62 characters. Available
in black or white. Specify color when ordering. Shipping
weight 1 oz. Cat. No. 651-D=3.......... % .15 each

LAUNCH PANEL DECAL: Identify controls and circuits
on your launch panel with this easy-to-apply, pressure
sensitive decal sheet. Aluminum letters on black back-
ground are easy to read, add extra eye appeal. Self-
adhesive, just cut out and press in place. Extra-strong
mylar sheet measures 314" x 434", Shipping weight | oz.
Cot. No. 651-D-10. . .................% .50 each
DECORATING TAPE, black: Thin, tough pressure sensitive tape is

perfect for stripes, bars and other decoration, Easy to apply and only
.0015" thick, decorating tape comes in ralls 14 inch wide and 144 @
inches long. Can be cut with knife and straightedge for special sizes.

Cat.No. 701-DT-1, shipping wt. 50x............. .. $ .30each
136

33" CHECKERBOARDS: Big 3&" square checks for your
large models. Cut out special patterns for even more
striking effects. Large 942" x 4" sheets, available in
red, black, white, gold or silver. Specify color and check
size when ordering. Shipping weight 1 oz.

Cat. No.651-D-B.............. savees ¥ 25 vach
20" DECAL: 3''x4'2" decal just right for BT-20
size models. Printed black on clear backing. Shipping
wt. 1 oz.

Cat. Mo.. 693-KD-45 .. . ineiiiannss $ .15 each

"50" DECAL: 4-color, 4’ x 9 decal for BT-50 size
models. Shipping wt. 1 oz.
Cat Nl 69330 . o Ll $ .50 each

MODEL MARKINGS: Collection of black markings,
numbers, patterns, etc., on 4" x9" clear backing.
Shipping weight | oz. Cat. No. 692-D-12.% .25 each

COLOR STRIPES: Put vertical stripes and horizontal
rings on models the easy way, Each sheet has ten stripes,
1/32" through %2* wide and 914" long. Available in
red, black or yellow. Specify color when ordering. Ship-
ping weight 1 oz.

L e e i $ .25 each

GOLD MINE SPECIAL: A real gold mine of decorative
decals for your models. Lettering, vents, hatches, rivets
and more, all on one big 32" x B12" sheet. Printed in
brilliant red, white and black to add extra color. Shipping
weight 1 oz. Cat. No. 651-D-5. . ........ $ .25 each

#1 KIT MAMES DECAL: Dress up models with these
special kit nomes decals. ldentify and decorate — easy
to apply. Comes in black or white, Specify color when
ordering. Shipping weight 1 oz.

Cak.'Na 651-D=6. L i T e e $ .25 each

#2 KIT NAMES DECAL: Extra colorful, this decal in-
cludes names for kit numbers K-7, 9, 12, 14, 15, 16,
17, 18 and 20 on a big 312" x 812" sheet. Printed in
stand-out colors of red, yellow, white and black, this
sheet provides the extra touch for good locking models.
Shipping weight 1 oz. Cat. No. 651-D-11..% .25 each




LITTLE ITEMS
THAT GIVE BIG RESULTS IN ROCKETRY

PHANTOM ENGINE: For display and demaonstrotions, here's 2 an
engine, cut the long way to show placement of nozzle, propellant, etc.
Helps explain model rocket operation. Sufe, uses only non-combustible
materials. Shipping weight 1 oz.

Cat. No. 651-CE-1.. . ..... ot e A A O e e . 1 ]

ENGINE HOLDER: Flat spring steel design gives easy installation and
low drag. Recommended for sport and demonstration models built
from BT-20 and BT-30, the engine holder is 2.8" long, 0.1" wide and
only 0.025” thick. Mount it on the model with gouze and glue as
shown on poge £0. Net weight 0.032 oz Shipping weight 1 oz

Cat. No. 701-EH-2

SHORT ENGINE HOLDER: Specially designed for use with Series 111
engines and BT-20 and BT-30 body tubes, this holder is 1.8 long and
0.1” wide for the some easy installation and low drag as the standard
model. Net weight 0.022 oz. Shipping weight 1 oz

Cat. No. 701-EH-3

FOAM PADDING: Protect payload specimens, pad poyload capsules
with plastic foam. Pieces are 6" x 6" x V4. Can be cuf and secured
in place with white glue. Net weight 0.08 oz. Shipping weight 1 oz.

Cat. No. 651-PSP-1 ., .. ... . ... - L, o v w1 e . 5.20

PAYLOAD: How high can your rocket Iift an ounce of lead? This 1 oz.
payload weight, 34" in diometer, is used in seme altitude com-
petition events. Shipping weight 2 oz,

Cat. No. 651-PL-1 . ........... SRE R s :

NOSE CONE WEIGHT: Balance rockets for perfect stobility with these
11/16” diameter lead weights. Center hole for easy attachmen! and
alignment. Stack several for more weight, cut with scissors for |ess.
Each weighs 0.12 oz. Shipping weight 1 oz.

Cat. No. 701-NCW-1 3 for$.30

NOSE CONE WEIGHT: 7/16" diometer brass washers for delicate
baloncing. a“ center hole, weighs 0.023 oz. Attach up to four weights
to nose cone by threading them on the screw eye. Shipping wt. 1 oz.

Cat. No. 701-NCW-2 10 for § .20

BALANCING WEIGHT: Flexible lead sirip makes glider trimming o
snap. Great for other balancing purposes too. Comes in 3 x 14" x 0.02"
strips, net weight 0.085 oz. Shipping weight 1 oz

Cat. No. 701-NCW-3 ......... aoai i aTe £l e e e Bfor $.15

i
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LAUNCH LUGS: Super ;srenglh laminated launch lugs feature mﬂq.'r
plastic core for durability, paper outer layer for easy gluing. Inside
diamerer 5/32", fit ¥&" rod. Shipping weight 1 oz

15" long, Cat. No. 691-LL-2A 6/§ .15 5" long, Cat. No. 701.LL-2C. . 3/% .20
214" long, Cat. No. 651-LL-2B. 5/% .15 8" long, Cat. No. 701-LL-2D 2/% .20
GAUZE REINFORCING: Atntach shock cords, reinforce fin joints with

unmarked gauze. Comes in 3" x 12 sheetsi Apply by spreading a
thin layer of glue over the orea to be reinforced, smooth gauze
down over the glue ond spread one or more layers of glue over
the gouze. Shipping weight 1 oz.

GaY, INO: 85 1-0R-2. .. 4 o nbise ceiritenie ouives 3 for $ .30

PAPER REINFORCING: Double fin strength with this easy to use
self-adhesive treated paper. Cut to shope, strip off protective bocking
and press on the balsa. Apply to both sides of the balsa for best
results. Provides smooth white surface for painting. In 3" x 9" sheets.
Shipping weight 1 oz.

Ry No. B6F-PAMEY . . . ov s sdenaa ma e s o sate 3 for $.20

TAPE HINGES: Eosy to use elevon hinges for boost-gliders. Treated
poper, 42" x 34", odhesive coated on one side. Strip off protective
backing, apply fe jeint. Shipping weight 1 oz.

Eat (No. 681-TH-T. ... - v civs sinsnrins vmaes s e 2 for$S 10

ELASTIC THREAD: Sirong elastic thread, use os a spring to actuate
elevons on boost-gliders. Each thread is 8" long, 1/32" diameter.
Shipping weight 1 oz.

Cat. No. 651-ET-1 3 for $ .10

NYLON SCREWS: Extra light, high strength screws fo; elevon odjust-
ment on bbostgliders. Y2" long, 1/16" thread diameter. Reod TR-4
for information on gliders and their design. Shipping weight 1 oz.

Cat. No. 651-AS-1

STYROFOAM BALLS: Featherweight 3" diometer styrofoam balls for
"odd ball” designs. Use white glue for best results in attaching legs,
antennas, stabilizers, etc. Net weight 0.2 oz., shipping weight 5 oz.

Bt No. TH-BB-3. . .. v crami s s s as sy RS I PERETE $.30
DOWELS: Exiro strong, light weight, seasoned maple dowels. Shipping
weight 5 oz.

B x 18" — Cat. No.BET-WDST ... .. ch v .+ .4 for $ .20
/12" x 12" —Cat. No. B71-WD-2 . . . . .. .onvanann 4 for $ .20

GLUE GUN: Hondles oll makes of glue end cement. Conserves glue,
speeds assembly, Shipping weight 134 oz.
L R T e e e s $1.50
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No. Price Pzge No. No. No. Price Page No. Price Page No.
A B}-égH EE'E'M :g ggg MRN-VIO-1 .25, . RC-1
Al 3.00 _106 BT-20B zr.lm K-28 3.25.° iR T RLIBA
AC-1 R 107 BT-2 EP-2 K-29 10.95 MV-8 495 RAL-3
AL-6 et 105 BT-208 ES-55 K-30 3957 2 i
AL-12 .20 105 BT-201 ES-110 K-31 1.25.. N
AP-1 e AR 120 BT-20M ES-165 K-32 2.135. .
AR-2050 10780 134 BT-3 E¥-1 K-33 4.00. . NB-20
AR-5055  4/25........134 BT-30A ENGINES .. ...........02.95 K-34 2.00... NB-30
AS-1 A0 139 230 VA .. .. .all types 35¢ 3/70 K-35 200 .. NB-50
BT-30C !, all types 40¢ 3/80 K-36 13.50. . NB-55
B BBk " RTISE SOt TGl ke all types 45¢ 3790 | K-37 4.25, . NB-60
sl BT-30) BAOPY . ...t 50¢ 3/1.00 K-38 3.25 NB-IMT
BC-2 L0 B4 & BG.all types 50¢ 3/1.00 = K39 350 NCD-2
BD'.l BT-50H B14 _ . _all types 55¢ 3/1.10 K-40 1.25. NCK-29
2 BT-50) ... .all types BO¢ 3/1.20 K-41 3.50.. NCS-10
= BT-50L D, . all types 75¢ 3/2.00 | K-42 3.25.. NC5-1A
g;-gg\s” “‘ﬁ s.gg NCS-2A
3 K - NCW-1
.55 F K-45 1.50 NCW-2
BT-555 FCB¥1 1.75 K-86 4.75.:.. NCW-3
BT-55V FDP-1 ‘50, K47 2.75. .. NF-6
-60 FDP-2 ] T 1.75:. NP-1
BT-60D FFH-4 4/2.00 K-50 495 . NW-
BT-60J FM-1 30 K51 3.25 NW-32A
BT:60K FP-1 1.4 K-52 3.50 NWI-1
BT-60R Fs-4 4.50. K-52P 5.00. .
BT-70 FS-4B 5.50. K-54 2.95.. P
BT-101 FS-5 3. K-56 1.50.
BTC.55Z F3.8 5. KD-45 P-1
FS-88 7. | knBA : PE-3
[ FSK-4 . KN PC-1
FSS.4 1 it PC-2
-1 -2 85 Hia-16 PEB-1
CE-1 ; KNE-20 PES.50A
CFH-8 G KNB-3E PK-8
CFs-20 | KNB-4F PK-12
CF5-40 66-1 1.50 KNB-4G PK.18
CK-3A GP-1 20/ .~ KNB-aH PK-24
CM-8 GP-2 20/50 . KNB-5) PL-1
GR-2 3 KNS-1 PM-2
D KNS-2 PM-3 45,
D-1 J KS3 Py :
D-2 .5 10, ..132 NS-4 i A4
D-3 1T-20¢ 0. i KNS-24 By -50.
D4 IT-306 R T T KNS-82 it :
D-5 IT-50C 15 132 KNS-84 PRP-50 : :
D-6 JT-55C 15 132 KNS-88N PRE-S] : .
D-7 BOC 7 PRP-58 : i
EoRcae 132 K52
D8 JT-70A T e 1 KS 7 e ons ok :
Bip K KS -8 PS-308 85 160
D11 KSW-1A PS-50A 90, /15."
D.12 K-1 .70. .19 KSW-1K P5.508 .85 127 -2 .30/shest ., 131
e K2 125 17 PS-50C 1.60 . 127 TH-1 2 s | 139
pC-1 ﬁ l.gg ....... .31 L :g ggg ;gg i'g TL-1 05, .. 103
o Ks 280 G LH:1 A 105 P5-558 125 127 Tha SR i
i K.6 300 25 LL-2A 6/15 139 16D . 127 TR-3 25 132
P& K.7 175 5 LL:28 5/15. . .. .. 139 PS-608 1.50. 127 TR-4 .25 112
Dbl K8 135 17 LL-2¢ 3720 139 PS-60C 1.75. . 127 TR-5 25 112
DRa K-9 75 51 1E.20 2420 139 PSM-1 ron. .. li2y TR6 25 112
DS K-10 3.00. 25 LP-1 A5 102 PSP-1 20, 138 TR7 .25 112
DSK-75 K-11 T R e 7 LP-2 1.50 102 PST-20 3o, 126 TR-8 25, 112
DT-1 K-12 275 33 LR-1BA 50 104 ir S 126 TR9 .25 .. 112
oT.2 K-12% 3.75.. .33 LW-12 L = 103 PST-508 25 ‘126 TR-10 50 112
:-13 1.00. .. a1l FgT-ggR .50, 126 TR-11 .25 . 112
E Jt:{,s i‘;g ! 12'} M PST-65R 1 126 w
EB-20A K-16 25 : MC-1
EB-20B K-17 gfgg' i §? ME-1R . Wl 50
EB-30A K18 B Ciaanena e ME-15 495 4 RA-2050 20 rings/30¢ 134 WD-1 420
EH-2 K.20 325 49 MF5-1 150.00 .99 RA-2055 10 rings/30¢ 134 WD-2 4/20.
EH-3 K-21 5.25 ‘41 MRN-1 T R A b RA-2060 10 rings/30¢ 134 WG-1 .50. .
EH-2050 K.22 2.00 . 37 MRN-17 3.00. . 113 RB-1 300, . 2125 WM-1 7.25 .
EH-2055 K-23 3.00. . ‘19 RN- 1.00. . 113 RB-2 7.00. . 125 WP-1 T5. .
EH-2060 K-24 1.25 . 29 MRN-567  1.00. . 113 RBK-1 7.00. 125 WP.2 75
EM-1 K-25 T A 17 MRN-89 1.00 113 RBK.-2 P00 125 Ws-1 3.50. .




INDEX
A
ADAPTERS ... 5. ..... 97, 134
Add-On-Rod el g {1
Adjustable Launcher ... 101
Aercbee 300 Kit ... .., 37
Aeradynamic Drag
of Model Rockets 112
Alpha Kit ... . . .. o 1T
Alpha 111 Wit . .. .47
Altiscope . .. 106
Altitude I:nrnput!r 107
Altitude Tracking Ilnpnrr 112
Aluminum Paint . RPN 1]
Apogee I Kit . ...._..... 32
Apollo Capsule Kit ... ... 39
Arcas Kit .. shgind miIgER RS
Assembly Spe:ll.l ey b |
ASSORTMENTS

(Snpp:iu}

B

Bafancing Weights . ... .138
Balls, Styrofoam ‘ 139

Adspters- _._...... 133
Balsa Blocks .. ... .. ...117
Balsa Fin Steck .........135
Balsa Nose Cones ...128, 129
Batteries . ... ... 1
Battery Clips . . winwie v L EY
Bamn' Bnnmts b a sl JO8
Battery Paek ..........., 102
BEEINMER‘S SPECIM. 13
T G R S 23
Big Elerl:ha MT SRTC Y
Birdie Kit . R ] !
Blades, Knife . .........119
Blast Defiector, Deluxa . 102
Blast Daflector Plate ... 102
Blocks, Engine ... ... ., .133
Blocks, Nose .. .........132
Body Puly: ... . i.evrrens 121
BODY TUBES . ..........126
BOOKS ......... ...413, 114
Boost-Glider Kits ., . ..... 31
Boost-Glider Repart ... .. . 112

Boost-Glider [nformation. B0, 8]
Bow Compass .
Brush Cleaner, Thinner ._.121
Brushes, Paint 121
Building and Finishing

Information .
Bulbs, Light _.
Bulkheads, Eng
Butyrate Dope . ... .. . .
C
BTl | R |
Camrog-Film ............ 56
Camroc Kit ... ..... 54, 55
Capsule, Payload ........127
Centering Rings .........134

Changing Bag, Camera ... 56

Cherokee-D Kit . ... ... 25
Chutes . e
Cineroe Film ... ........ 56

142
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M
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YOUR OWN
ROCKETEER’S
CORNER

DOWN

SEND A
CATALOG
TO A
FRIEND

Is one of your friends inter-
ested in becoming a model
rocketeer? Get him off to a
good start.

Complete the form on back
of this coupon and send
to us...we’'ll see that he
receives a catalog free of
charge.

(PLEASE LIST ANY ADDITIONAL

REQUESTS ON A SEPARATE
SHEET OF PAPER.)

MOVING ?

Help us make sure you get
the latest rocketry informa-
tion by quickly advising us
of any change in your ad-
dress.

If you move, complete the
back side of this coupon
and mail to us.

THANK YOU.




ZIP CODE

(=]
-
-
[+ 4
Lk
- ¢
=]
-
L]
Q
=l
g
[
g
[
=S
=]
=
11}
7]

i
m
=
(=]
o
o
L
[
w
'...
z
@
(@]
e
=
(]
=
w
i
(T
=L
g
=
i
=
o
>
(8]
(=]

AND ADDRESS BELOW AND WE WILL SEND HIM A CATA-

COMING A MODEL ROCKETEER? FILL OUT HIS NAME
LOG FREE OF CHARGE.

FRIEND'S NAME

ADDRESS

IFYOUHAVE MOVED

SINCE YOUR LAST ORDER, PLEASE
COMPLETE THE SPACES BELOW,

OLD ADDRESS

ADDRESS

STATE ZIP CODE

NEW ADDRESS

ZIP CODE
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ESTES INDUSTRIES, INC.

Box 227, Penrose, Colorado 81240

Your Headquarters for Model Rocketry Products.

Catalog No. 711




