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ORDERING INFORMATION
Discipline of !

mind and hand GENERAL INFORMATION

This catalog takes effect as of April 15, 1970
and replaces all| previous catalogs. Please be
sure that you use the correct and full catalog
number for each item you order. All prices are
subject to change without notice. WHEN
SENDING ORDER BE SURE TO GIVE ZIP
CODE IN YOUR ADDRESS.

POSTAGE

Estes Industries ships all retail orders
postpaid in the U.S. by regular land mail
unless the purchaser specifies otherwise. On

! a few items our price is slightly higher than
normal list on the item. The difference in
prices |s due to our policy of paying postage
on all items.

PAYMENT ON ORDERS

Full payment must accompany all orders.
Please send all remitlances by either check or
money order, both for your protection and our
The moment convenience. If you do send currency, be sure
of truth your envelope has sufficient postage, is
properly sealed, and is addressed correctly,
so we will receive your order. Coins should
be attached to a separate sheet of paper, not
to the order blank. Use a single strip of
masking tape to hold the coins in place,
Avoid the mailing of coins, as they are easily
lost in the mail. We cannot assume respon-
sibility for the loss of coins, currency or
orders in the mail. Remember to include
sufficient funds with Yyour order. For your
protection, we do not ship orders C.0.D.
Proper attention to these details will result in
speedier service for you.

CAUTION

We believe that we have the safest program
offered in the field of rocketry today, However,
It is still important that the utmost care be
exercised in the use of our products. We DO
NOT assume any responsibility for aceidents.

{ No warranty is either made or implied as to

reljability or performance. We assume no

That great feeling liability beyond the cost of_ replacement of a
when everything’s “"A-OK” roduct, if any, which misfunctions or is
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ound defective.

Your order may, for various reasons, have
to be shipped in more than one package, For
example, postal regulations permit us to ship
no more than 27 engines per parcel. If all of
your order does nol come at the same time,
please be patient-—-give the post office or
freight company a few days to mix things up
and sort them out agajn.

NOTE: All foreign orders require additional
postage. Please write for more information.




USE THIS CONVENIENT ORDER
FORM FOR FAST SERVICE

YOUR ROCKET SUPPLIES WILL BE
ON THEIR WAY TO YOU THE SAME
DAY WE RECEIVE YOUR ORDER!

Welcome . . .

to Estes Industries and to mode! rocketry —America’s fastest growing scientific
hobby. It is our wish to make your participation in the Estes program of mode!
rocketry mean more than just finding a place to buy rockets.

As an Estes customer, you will not only have the advantage of obtaining the best
materials at the lowest price, but you will also be kept informed of the latest develop-
ments as you receive the “Model Rocket News.” Our Technical Reports (TR's) offer
a helping hand when it comes to designing your own rockets.

We invite you. to send us your own rocket designs, project ideas and safety sug-
gestions. Each one will be carefully studied and many put to use. Thus you will play
an important part in helping to establish and maintain the safest and most educational
rocket program in the world.

If you have the opportunity, please stop in and see us. We will be pleased to show

you around.
Sincerely, ;.
Sora_

PS: To improve our ability to serve you, Estes Industries merged with Damon Cor-
poration in late 1969. By combining our efforts we are now able to also work with
you in ather areas of science. Write for a copy of the new Estes/Damon Science
Cstalog of about 200 exciting items.




Meeting the Space Age Challenge

Model rockets are not toys. They are flying, miniature cm.mter—p'arts
of the vehicles of the space age. Constructed primarily of lightweight
balsa and paper tubing, model rockets use and demonstrate principles
of orbital launch and space vehicles. _ =

Because their design and flight characteristics are similar to space
rockets, model rockets present a way for young people of today to meet
the challenge of the space age for tomorrow, !

The ESTES program begins with basic model rockets which are easy to
build and fly. Then as the model rocketeer’s kno\ﬂ:r[ejdge and skills de-
velop the program provides more advanced and dlfhcull_rockets and
projects. Throughout his “‘rocketry career” Ijis success will bf: assured
by the use of the safety-engineered ESTES solid prc_upellant engines.

The most effective learning comes through doing. -As a rocketeer
develops skill and knowledge by building and flying rockets, he devel-
ops an active and inguiring mind. The ESTES program of n?odel rogk-
etry guides young people in this direction, This program is effecli_ve
because it includes the finest racketry materials available and a contin-
uing flow of helpful information. Model rr::-cke'try as a form of youth
science study has no equal for practical experience aimed at a space
age career.

The future holds an exciting promise for young people who are pre-
pared to meet its challenge. The greatest frc‘mtiler man has ever knov\{n
is opening. Young rocketeers are taking their first steps as pioneers in

this great frontier.

Model Rocketry Meets the Space Age Challenge

|
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MODEL ROCKET SAFETY

A recognized safety code — plus
safe rocketry materials — equals
20 million safe rocket launches

This Solid Propetiant Model Rocketry Safety Code |5 Approved by The National
Association of Rocketry and the Hobby Industry Association of America

- CONSTRUCTION — My model rockets will be

made of hghtweight materials such as paper,
wood, plastic and rubber, without any metal
as structural parts,

ENGINES — | will use anly preloaded,
factory-made model rocket engines in the
manner recommended by the manufacturer.
I will not change In any way nor attempt to
reload these engines

. RECOVERY — | will- always use a recovery

system in my model rockets that will return
them safely to the ground so that they may
be flown again,

- WEIGHT LIMITS — My model rocket will

weigh no more than 453 grams (16 ors.) at
littaff, and the engines will contain no more
than 113 grams (4 0zs.) of propellant.

. STABILITY — | will check the stability of my

mode| rockets before their first flight, sxcept
when launching medels of already proven
stability,

. LAUNCHING SYSTEM — The system | use to

launch my model rockets must be remotely
controlled and electricaily operated and
will contain a switch that will return to “off
when refeased. | will remain at least 10 feet
away from any rocket that is being launched.

- LAUNCH SAFETY — | will nat let anyone ap

proach a model rocket on a launcher until |
have made sure that either the safety inter.
lock key has besn removed or the battery
has been disconnected from my launcher.

- FLYING CONDITIONS — | will not launch my

madel rocket in high winds, near bulldings,
power lines, tall trees, low-flying aircratt, or

-
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under any conditions which might be dan-
g2rous to people or property.

. LAUNCH AREA — My model rockets will al-

ways be launched from a cleared area, free
of any easy to burn materials, and | will only
use non-flammable recovery wadding in
mmy rockets

. JET DEFLECTOR — My launcher will have a

Jut deflector device to prevent the engine ex-
haust from hitting the ground directly.

- LAUNCH ROD — To prevent accidental eye

injury, | will always place the launcher sa 1he
end of the rod is above eye level or cap the
end of the rod with my hand when approach-
Ing it. | will never place my head or body
over the launching rod. When my launcher
15 not in use, | will always store it 5o that the
launch rod is NOT in an upright position

. POWER LINES — | will never attempt ta re

cover my rocket from a power line or other
dangerous places,

LAUNCH TARGETS & ANGLE — | will pot
launch rockets so their flight path will carry
them against targets on the ground and wiil
never use an explosive warhead nor a pay-
load that is intended to be flammable, My
launching device will always be pointed within
30 degrees of vertical

. PRE-LAUNGH TEST — When conducting re

search activities with unproven designs or
methods, | will, when possible, determine
their reliability through pre-faunch tests. |
will eonduct faunchings of unproven designs
In complete isolation from persons not par-
ticipating in the actual launching

Revised 2/4,70

ROCKETEER'S PLEDGE
Iam proud to be a model rocketeer, [ feel it is important to do my part in
upholding the outstanding safety record that model rocketry hes gained. In
all my rocketry activities I will act in o mature manner and will always be
considerale of other people and property rights. I pledge to follow the Rock
eteers Code of Safety.
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One of the best things about this rewarding hobby is that it's

easy to get started. Everything you need is right here in this cata-
log. Basic materials are light weight balsa wood, paper tubing and
l a little glue. With ordinary modeling tools you'll be on your way.

You have a challenging selection of ready-to-asslemble, pre-
cisely engineered kits to build and fly. Easy to follow instructions
guide you step by step. These kits, together with materials and
technical information for your own designs, will help you to get
the most from model rocketry.

In addition to all of this you will be flying your models with
inexpensive and reliable Estes model rocket engines.

From the ranks of today’s rocketeers will come many of to-
morrow's space scientists. As an Estes model rocketeer you can
open the door to the future. There are unlimited scientific horizons
ahead for the persan who enjoys this creative activity.

Have fun with safety-proven Estes model rockets while you
continue to learn.

For real success, follow
this planned Model Rocket Program

3 Design Planning

2 Stability
Studies

1 Basic Building

Start your program by building and
fiying the Astron Alpha, an oulstand-
ing basic rocket design. Study tech
nical repart TR-1 (included in the kit)
to gain @ good understanding of
rocket stability principles o important
to performance.

Gain skills in rocket design by
studying techmcal reporl TRA
It is-an excellent guide for cre-
ating your own single stage
racket. Build and flight-prove
your own design

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

Technical Information Services
Rocketaers have a weaith of valuable in:
formation available fram the Estes re
search department: New product inna
vations; information on new techniques;
technical reparts {TRs): and the infor
mative and educational Model Racket
News.

Educational Services Department

Headed by an sxperienced science
teacher, this department provides many
services to educators at all |evels. In
structional materials are available at
ne cost Lo schools. As a teacher, please
write your request an your school
letterhead.

Thraugh your studies and research you will learn that there is maore
to model rocketry than just the thrill of the launch, You will have dis
covered practical applications of the science subjects you've studied
in school. You'll lnok 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 schaol oF pub-
lic library has many more. Aerial photagraphy, space medicine, ebec-
tronics, aerodynamics, meteorology and physics are but a tew of the
fields open to ambitious model rocketesrs

Keep studying and researching. Use your studies to develop a prize
winning project. Look to the future — the frontiers of space have barely
opened. Curiosity and resesrch of young people like yoursell will ex
pand these frontiers

5 Advanced
Multi-Staging

4 Multi-Staging

Introeduce yourself to multi-
slaging with a 2-stage Astron
Apogee. Technical report TR-2,
with the kit, explains stage coup-
ling, separation and upper slage
ignition. Study carefully as you
build and fly.

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

9 Clustering

This is the techmique of si:
mullanecusly igniting more
than one engine. Master it
by building the Astron
Scrambler, studying TR-6
(with kit) and launching a
payload with your madel.,
Cantinue studies of cluster
ing by bullding and Tlying
the Astron Ranger or one of
the clustered Estes scale
models. Then build a cluster
model of your own

B Custom
Design Il

Now test the boost-glide
principles you've learned
from the Space Plane and
Falcen. Design and build
your own boost-glider,

7 Boost-Glide

This is departure from the
traditional rocket. Build and
fly the Astron Falean which
combines rocket and glider
characteristics. Technical re-
port TR-7 (with hit) gives
precise instructions on
FRONT ENGINE models.
Broaden your boost
glide skills with the Astron
Space Plane, a REAR EN:
GINE model. By studying
mcluded fechmnical report
TR-4, you'll gain further
kiiowledge in the art of bal
ancing  for  maximum
perfarmance

6 Custom
Design |

Challenge yourself by design
ing, building and fying your
own multi-stage model, using
the techniques you've
learned.




Model rockets vary greatly in appearance and purpose, but
whether for sport and recreation or scientific experiment, most
models use certain basic components. The arrangement and
functions of these components are explained in the diogrom of
a typical working rocket shown below.

A NOSE CONE
The front end of a rocket. Usually
shoped to minimize air resistance.

B RECOVERY SYSTEM
Slows rocket descent, bringing it back te
earth in an undamaged, reflyable condi-
tion. In this model a parachute deployed by
an ejection charge in the engine is used.

C PAYLOAD SECTION
Used to carry instruments, speci-
mens, etc. Some models may
omit this section for spart or
high-performance flights.

D eobpy TUBE
The basic airframe of the rocket,
around which all other ports are
built or attached.

= LAUNCH LUG
A tube which slips over the
launch rod to guide the model

until it reaches the speed neces-
sary for the fins to control the
Hight.

F FINS

Act like the feathers on an ar-
row, guiding the rocket in o pre-
cise flight pattern,

(G ENGINE RETAINER
A block or ring used to position
the engine in the body tube.

ENGINE

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

MODEL ROCKET

FI.IGHT

:z::m::lmu upward ’_,.-"' el Engine ejection charge
pea i
Lo Hmli‘tudo. < ’, activates to deploy chute

7 (-Yb or ather recovery system
Id

!

; i
I
i
A

Powered
Flight

Model rocket drifts
safely back te earth

V3
!
1
I/
J.'
MODEL ROCKET /
LAUNCH AND  /

RECOVERY AREA /

Meodel is launched

electrically from
center of area

1
\
i
1
1
i
i
i
\
\ Gantle landing

Cemplete instructions for lounching model rockets
are included with all engines sold by Estes Industries.
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with the safe and
educational program
of Estes model rocketry
High flying, easy-to-assemble

Alpha kit, 3 engines, instructions

Porta-Pad — sturdy tripod rod
launcher — electrical Launch Control System

Fact-filled Design Manual

Deluxe Starter Special
including building and
finishing materials on
page 10.

# Shipped in a sturdy field

box with handle and com-
partments for engines, sup-
plies, tools, etc. Ideal range
box.

LIFT OFF WITH CONFIDENCE

—e0® |

-}

$2.25 BEGINNER'S SPECIAL

For those who have a Iauncher available or wish to build their own (instruc-
tions included) all the above items except the launcher and launch control-
ler are included. Shipping wt 11.5 oz.

Cat. No.701-KS-2 ........... LI A T e A SO o i $2.25



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

Packaged in a reusable field box with han-
dies and compartments for engines, sup-
plies, tools, etc., this outfit is perfect—es-
pecially if you've done no model building
before.

Deluxe Special Includes:
Alpha Rocket Kit
Launch Control System
Parta-Pad Launcher
Dasign Manual
3 safety angineered engines
plus 8 knife, glue, sandpaper, paints,
brush, brush cleaner—supplies which
can be used in building several more
rockets. Shipping wt 3 Ib. 8 oz.

Cat.No. 701-KS88 ............. $8.50

A Complete Construction
and Finishing Set

ASSEMBLY SPECIAL

One convenient paockage containing all the tools and supplies recommended for assembling,
painting, and 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,

=

0Pz
NASA

1 Bottle Dope Thinner No. BDT-1 1 Knife Mo, KNS-3
1 Bottle White Dope  MNo. BRD-1 18 Sheets Sandpaper No. SPA-2
1 Roll Masking Tape No, MT-1 3 Paint Brushes No. PA-3
1 Bottle Biack Dope  No. BRD-1 1 Bottie Orange Dope No.BRD-1

1 Gold Mine Special Decal Shest No. 05

1 Bottle White Glue No. WG-1
3 Emery Boards MNo. BE-1
1 Bottle Sanding Sealer No. 8§5-1
1 Bottle Silver Dope No. BRD-1

3 Sheets Sanding Material No, SP-320
Cat. No. 701-CK-3A, shippingwt. 1.51b. . ......ciivinnansnrsssassnaanannas $3.50
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EASY-TO-BUILD
PARACHUTE RECOVERY

“OUT OF THIS WORLD"" perform-
ance from an easy-to-build model!
First choice for beginning and ex-
perienced rocketeers, the Alpha
offers dependable high perform-
ance from lift-off through para
chute recovery. Easy to prep, easy
to fly, this “bird" will be one of
your favorites as your rocket fleet
grows. (Engines not included.)
Shipping weight 8 oz.

Cat. No. 671-K-25 $1.50
SPECIFICATIONS RECOMMENDED
Length......12.25in (31.1 em) ENGINES
Body Dia. ... 0.976 in (24.8mm) %AB-2
Weight. . ... . .. 0.8 0z (23 gr) A8-3
A5-4
B4-4
BG4
C6-5 I
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-ASY-TO-BUILD

PARACHUTE
RECOVERY

SPECIFICATIONS SPECIFICATIONS
AR i it 12in (30.5 cm) Length.......23.5in (39.7 cm)

; Body Dia. ... 1.637 in (41.6 mm]
Body Dia. ., . 0.765 in 119.4 mm) : )
Weight & s w v 0.7 oz (20 gr) Payload Dia.. .1.796 in (45.6 mm)

T N T 2.8 o0z (79 gr)

RECOMMENDED
ENGINES
¥ AB-2,A5-4, AB-3,
B4-4, B6-6, C6-7
[For first flights use % AB-2)

ﬁstrﬁu

BARS .  SCRAVBLER

Huge see-through payload compartment
holds an egg or other large payload . . .
cluster design gives the power to boost it.
A great sports model; perfect for contests
too. Can carry an egg to over 1000 feet
and set it down safely. Has 2 chutes for
extra gentle recovery. Comes with all
parts and instructions, a complete techni-
cal report on clustering and an unusual
decal sheet for unique decorating (less
engines). Shipping wt. 13 oz.

Cat. No. 701-K-37 . . . ..$4.25

RECOMMENDED
ENGINES
AB-3 BG4
C65 B14-5
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/ISIBLE PAYLOAD
?ARACHUTE RECOVERY

Actron

constellation

The perfect high performance bird for single
stage payload work or just flying for fun. The
leng slender lines and the '‘landing shocks''
at each fin tip lend the appearance of a space
vehicle of the future. Parachute recovery,
“'see-through" payload section plus a quick
change engine mount make the Constellation
easy to fly and reliable. Kit comes complete
with all parts and instructions (less engines).
Shipping weight & oz.

Cat. No. 681-K-35. . .. .. .. .. $2.00

F
1

|

SPECIFICATIONS
Length. ...... 16.2 in (41.4 cm)
Baody Dia. . .. 0.976 in (24.8 mm)
Weight .......... 1.0 oz (28 ar)

RECOMMENDED
ENGINES
%AB-2, AB-3, AS-4
B6-4, C6-5
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SPECIFICATIONS
Length......16.75in (42.5 cm)
Body Dia. ., ,0.736 in (18.7 mm)
Payload Sec.Dia.0.976in (24.8mm)
Weight_ . . ..o ... 0.7 oz (20 gr)

An easy-to-build high performance single stage
payload rocket, the Astron X-Ray features para-
chute recovery and a large see-through payload
compartment. Perfect for research work and sport
flying too. Kit comes complete, ready to assemble.
Engines not included. Shipping wt. 6 oz.

Cat. Neo. 651-K-18.. .. .. ..

VISIBLE §

SR L

RECOMMENDED
ENGINES
%AG-2
AB-3
B6-4
C6-5
B14-5

15



'STREAMER RECOVERY |
|| EASY-TU-B"-D SIMGLE ENGINE OFERATICIN|

ﬁgtf'ﬁnM A R K ' FAMACHUTE RECOVERY

An excellent bird for novice or experienced
rocketeer. Easy to build, ideal for sport and
demonstration flying, the Astran Mark gives
top notch performance. Kit comes complete
with all parts and instructions (but no en-
gines). Shipping weight 5 oz.

Cat. No. 651-K-2 ... $135

$3.00

Easy-to-build, reliable and impres

sive in Hight, Big Bertha is an ideal

RECOMMENDED
ENGINES
%AG-2 A5-4
AB-3, BG-4, C6-5
[Use %AB-2 for
first flights)

SPECIFICATIONS
Length 9:10n (23.1 em)
Bady Dia D765 in 119.4 mm)
Weight 0.7 oz (20 grl

model far demanstration Hights
Features a slow, realistic takeoff
that fascinates spectalors 'HhJ i

chute gives slow descent and gen
Hle landings. Kit comes camplele
with all parts and easy to tollow
instructions (but no engines). Ship

ping weight 16 ox
Cat. No. /071-K-23 B 00




B  STARLIGHT
COMPETITION OR SPORT | |

Unique Design — Parachute Recovery

Advanced design incorporates large fin area for
exceptional stability. Lounches straight up to ex-
treme altitudes. Graceful in flight, its unique fin
design makes it ideal for spert, demanstration, or
display. Engines not included. Shipping wt. 9 oz.
Cat. No. 681-K-32. . .. ... .. ... . 8235

I SPECIFICATIONS RECOMMENDED
Length . ........18in [45.7 cm) ENGINES

] Body Dia. ... 0976 in (24.8 mm) S ] 5
Weight ... ..........2 0z (87 gr) 'g”;gf 36353

PHANTOM |,

Compiete Cutaway Model

This bird will never fly, but it will certainly help get
your science fair project or special demonstration off
the ground! The Astron Phantom has a transparent
body to show all the insides of a model rocket—plus
a special dummy engine cut in half to show its in-
sides. A great help in answering questions on model
rocketry, the Astron Phantom kit comes complete
with all parts and instructions (but no fins). Shipping
weight 5 oz.

ol No, 651:-K-7 . .. ..o oo 28175

SPECIFICATIONS
BeEngrhy T m e 8.7 in {22 em])
Body Dia.. .. 0.736in (18.7 mm)
Weight . e s 0.7 oz (20 gr)

19



FUTURISTIC DESIGN
RELEASES RE-ENTRY GLIDER IN FLIGHT

(ORBITAL
TRANSPORT

Astron

TRIDENT

REVOLUTIONARY MODEL DESIGN

Spectacular in flight and a true shew medel on the ground, the
Orbital Transport is the launch vehicle of the BO's. Based on the
lates! proposals for a reusable air breathing (scramjet) booster
for orbital vehicles, the Transport is exciting to build and fly. The
Transport itself lifts off under rocket power. Al ejection the “‘re-
entry vehicle” detaches and glides back to earth. The booster re-
turns by parachute. Kit comes complete with colorful decals and
a fact-filled dota sheet on the air breathing booster concept, but
no engines, Shipping weight 16 oz.

Futuristic rocket design introduces ejection
ducting. This system directs ejection gases
through openings in the power tube inte
three ducting tubes to pressurize the para-
chute compartment for deployment of the
‘chute. You'll want to build this model be-
cause it presents a new idea to test, and
gives excellent reliability, stability and per-
formance. Uses single parachute recovery;

Cat. No. 701-K-42 $3.25

gives impressive performance flight after
flight. Engines not included. Shipping weight
16 oz,

Cat. No. 681-K-33 $4.00

SPECIFICATIONS RECOMMENDED
Booster Reentry Vehicle ENGlNES

23in |58.4 am) Length BEin (21.8 cm) BG4 CBS
0976 in 1248 mm) Body Dia. 0.736 11 (18.7 mm) % J
79in 120 cm) Wing Span 5in [12.7 cm) 'e;

2 0z |57 gr) Weight 0.5 0z (14 gr) '\‘:&

SPECIFICATIONS

Length, .. 316 (80.3cm)
Main Body Dia.0.976in (24.8mm)
L"I.l'r'lghl date s 2T grl

RECOMMENDED
ENGINES

AB-3 B4
C66 Bil4a-5




EXPERIMENTAL CONCEPT
PARACHUTE RECOVERY

VIARS
SNOOPER

This authentic, futuristic con-
cept in planetary exploration
vehicles lands upright on
spring-loaded landing gear
after parachute recovery.
Highly detailed body panels
and four-color decals make
this a beautiful bird to fly and
display. Shipping weight 16
oz. (Engines not incl.)

Cat. No. 701-K-43 . . $6.00

SPECIFICATIONS
Length .......21.7'in |55.1 cm)
Body Dia.... 0976 in (24.B mm)
Weight .\ 2i o 2.2 0z (62 gr)

RECOMMENDED
ENGINES
AB-3
B6-4
C6-5




BUILD THE BIG ONE THAT TOOK US | _Lofted the lunar module inits first flight test ‘
TO THE MOON! s 8 N,

CUE gSATURN B

$10.95

Scaled to 1/TODH'| aclual size, it stands 435"
tall. Precision molded plastic lower and other
details make this on easy model for the exper-
ienced rocketeer fo build. Authentic full coler
decals included. Realistic plastic engine nozzles
remove for flight. Majestically soars hundreds
of feet to peak altitude where seporation oc-
curs. The Apollo capsule returns safely to earth
on its 12" chute; two big 24" chutes gently. re-
turn the main power section for its next launch,
Use o 12 volt car bottery and o 12 volt Estes
FS-5 (or similar launch control system) for de-
pendable ignition. Engines not included. TR-6
_on clustering included. Shipping wt. 2 |b. 4 oz,
Cat. No. 701-K-36 .., coovvinnnn $13.50

SPECIFICATIONS RECOMMENDED
435 in (110.5 cm) ENGINES
.. 3938in (100 mm)  Cluster Power
990z (2809r) 6.3 (3 required)
‘D" Power:
D133 (1 required)

'"RECOMMENDED Vet SPECIFI CA";;’ON& ;
ENGINES ¥ vaa in em

Bodr Diai. - . - J.848 in 1100 mm)

(Al 1wr5:nérl b?élgaml ight. 9.9 oz (280 o
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' APOLLO SPACE CAPSULE .

% SATURN V

(]
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PARACHUTE
RECOVERY

PRACTICAL SIZE

SINGLE ENGINE
RELIABILITY

LITTLE JOE I thonch vewrr '

SPECIFICATIONS

Length o5 s 14.5in {36.8 cm)
Body Dia. ...2.217in (56.3 mm)
Weight. ..o 20z (57 gr)

Flying scale
REEI:E?\I%TI\IIEI'E“SDED RS & model complete

A5-2, A8-3, B4-2 with Apollo
B6-4 CB-5 capsule

Great for display and for flying. This 1 to
70 scale model is designed for great lift-off
capability and stable trajectory. The com-
mand module, with launch escape structure,
has its own 12" recovery 'chute; the booster
module is returned safely by a big 24"
parachute. Though detailing on the model
is intricate, the Little Joe Il is easy to build
after you've gained experience with less
complex medels. Engines not included. Ship-
ping weight 16 oz.

Cat. No. 701-K-30. . . . .. .. .......%3.25
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SCALE MODEL
DUAL PARACHUTE RECOVERY

MERCURY REDSTONE

THE VEHICLE THAT STARTED
AMERICA ON THE mu

WAY TO THE

MOON

ONLY

SPECIFICATIONS RECOMMENDED

...23.5in (59.7 em) ENGINES
Body Dia. . .. 1.637 in (41.6 mm) AB.3
Weight . . . . . co..- 2.1 02 (60 gr) BG-4

C6-5

SR el
THOR AGENA-B‘

Actual scale model of the famed N.A.5.A.
booster that lofted such satellites as Alo-
uette (Canada’s first satellite), Nimbus (the
U.S. weather satellite) and many more.
Colorful 18" chute brings it back gently.
Features clear plastic fins to stabilize
model in flight without detracting from
its appearance. Easy to build, comes com-
plete with all parts and easy-to-follow
instructions (but no engines). Shipping
wt. 13 oz.

Cat. No. 701-K-28

|




||SEMI-SCALE MODEL
'IPARACHUTE RECOVERY 1{
2 ENGINE POWER -

.f GEMINI- |
Y TITAN...

Spectacular an the ground and in the air,
the Gemini-Titan is a challenge to build
and fly. Requires experience to build, but
the GT-3 is a rocket that the modeler can
point to with real pride when he's finished
it. Features clear plastic fins to stabilize
it in flight without detracting from its ap-
pearance, full 24" parachute for soft
landings. Use a 12 volt car battery and the
Estes FS-5 (or similar launch control sys-
tem) for dependable ignition. Kit is com-
plete with all parts and detailed instruc-
tions (but no engines),Shipping wt. 16 oz.
Cat. No. 701-K-21

SPECIFICATIONS
Length 11.2iin (28.4 cm)
Body Dia. .. . 1.325 in (33.7 mm)
Weight'=. - os i oe 1.4 oz (40 gr)

RECOMMENDED
ENGINES
%AB-2
AB-3
BG6-4
B14-5
C6-5




FLYING SCALE MODEL
EASY TO BUILD
PARACHUTE RECOVERY

Easy to build scale model of a great
sounding rocket. Gives top perform-
ance in flight after flight. Features
parachute recovery for gentle land-
ings, payload section for small spec-
imens. Kit is complete with all parts
and easy-to-follow instructions (but
no engines). Shipping weight 14 oz,
Cat. No. 651-K-17 . . $2.00 each

SPECIFICATIONS RECOMMENDED
Length 20 in (50.8 cm) ENGINES
Body Dia 0.976in (24.8 mm) AB-3
Weight e 0.8 oz (26 gr) B6-4

AG-2
CB-5
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FLYING SCALE MODEL
EASY-TO-BUILD
PARACHUTE RECOVERY

High-flying scale model is easy
enough for the novice to build, yet
interesting enough for the experi-
enced rocketeer. The famous WAC
CORPORAL gives top scale model
performance. Parachute recovery
gives gentle landings flight after
flight. Comes in easy to assemble
kit form. (Engines not included.)
Ship. wt. 5°'0z. Kit includes tech-
nical report TR-1.

. 'Cat. No. 651-K-11 .. . . .. $1.50

ONLY

$1.50

SLEEK AND SLENDER

Precise scale model of the
famous ARCAS® sounding
rocket. A handsome model
to display, an exciting one
to launch. Zooms hundreds
of feet into the sky; returns
gently by its 18" multi-color
parachute ready for a fresh
engine and another flight.
Easily assembled, kit comes
complete with all parts,
decal and instructions, but
no engines. Shipping weight
14 oz,

Cat. No. 701-K-26. . $2.25

SCALE MODEL |
PARACHUTE RECOVERY

SPECIFICATIONS RECOMMENDED
Length .........11.8in (30 cm) ENGINES
Body Dia....0.736in (18.7 mm)
Weight ...... ... 0.7 02 (20 gr) WAG-2
: AB3
B6-4
C6-5
(Use %A6-2 for
| first flights)
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2-STAGE MINI-ROCKET

Actron

MIDGET

No midget in performance, this
unique 2 stage rocket i1s designed
I to get the most out of the smaller
i series |l engines. Graceful in flight
* and fast at liftoff, the Astron Mid-

get is an exciting design to fly.

Upper stage features chute recov- |
ff ery while the booster flutters gently %
i back to earth. Kit contains all parts

and instructions (less engines). ¥
Shipping weight 6 oz. ' :
Cat. No. 682-K-40.. ... %$1.25

Pat. No, 3,292,302

SPECIFICATIONS
Length 8.25n (23.5 cm)
Body Dia 0.976 in B mm)
Weight : 0.6 oz 116 gr)

RECOMMENDED
ENGINES

Boos

Pat. No. 3,292,302

SPECIFICATIONS
Body Dia. .. .0.736 in (18.7 mm)
SINGLE STAGE

Length ...... 12.5in (31.8 cm)
Weight L. ....... 0.6 0z (17 gr)
TWO STAGE
Length ..... 13.75in (349 cm)
Weight ........ 0.750z (21 gr)
RECOMMENDED
ENGINES
SINGLE OR UPPER STAGE
“AB-25 %AB-45 A5-45
BOOSTER
“AB0S AS-0S
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2 STAGE
HIGH ALTITUDE

AVENGER

Long slender lines give this bird the
appearance of a sounding rocket,
Two stage design gives the Astran
Avenger high altitude capabilities
for sport or demonstration flights.
A clean, good-locking rocket, it
gives great flights and is an impres-
sive addition to your fleet, Large
18" parachute brings payload sec-
tion back gently, while booster sec-
tion flutters in softly. Comes com-
plete with all parts, instructions,
and TR-2 on staging. (Engines not
included). Shipping weight 16 oz.
Cat. Ne. 701-K-38. . .. $3.25
Pat. No. 3,292,302

B -

) |
mmil

RECOMMENDED /A RECOMMENDED
ENGINE / ' ENGINES
: \ Boogtor
FOMBINATIONS " AB-0, B6:0, B14-0, CG'0

Booster Upper Stage O B
X e R Y AB-4, J;gi .gg_g N i
BAA0 T AR e B14-7, C6-7

..B14-7,C6-7 SPECIFICATIONS
T IR T T ot « uu32in 1B1.3em)
1.325 0 {33.7 mm)
e myouded 20T grd




2 STAGE
HIGH ALTITUDE

VISIBLE PAYLOAD

Pat. No. 3,292,302

This is the ultimate in 2-stage performance and
reliability. Featuring a see-through payload cap-
sule to |let you observe specimens without re-
moving them from the rocket, soft parachute
landings for safe recoveries and revolutionary
discoveries in multi-staging, the Astron Apogee
Il is perfect for research or experimental flights.
Comes complete with all parts and instructions,
but no engines. Shipping weight 6 oz.

Cat. No. 651-K-5

Kit includes technical report TR-2

RECOMMENDED
ENGINES
Boaster
¥%AG-0, A8-O. B6-O
B14-0, C6-0
Upper Stage

SPECIFICATIONS
Length....... 14.75 in (37.5 em)
Body Dia....0.736 in [18.7 mm|
Weight ... . . .+« 060z {17 grl

14A3-4, %AB-4, A5-4. AB-5
B4-6, B6-6, B14-7, C6-7

3 STAGE
FLIGHTS OVER 2500’ ;

I Actriin

3

FARSIDE

A sophisticated ultra-high altitude probe or o
workhorse vehicle for high altitude studies with
large payloads — take your chaice with the
Astron Farside. Advanced stage coupling gives
dependable ignition and stage separation. Per-
fect for your advanced research programs.
Top stage flies to well over 2500, returns
gently by parachute. Available with standard
1" payloaa section (No. 651-K-12) or with
exira large 12" dia. capsule for large pay-
loads {No. 701-K-12X). Be sure to specify
model type when ordering. Kit comes complete
with all parts and assembly instructions
(but no engines). Includes technical re-
port TR-2. Shipping weight 8 oz.
SPECIFICATIONS
K-12

Length.. .. 21.5in (54.6 cm)

Diameter . 0.976 in {24.8 mm)

Weight.. ... ...20z(57gr)

| A
|

Pat. No.
3,292,302

K-12%
Length , . 25 in (63.5 cm)
Diameter .1.637 in {41.6 mm)
Weight . . 2502 (71 gr)

RECOMMENDED
ENGINES
First Stage

%#AG-0, AB-0, B14-0

Second Stage

%#AB-0, A8-0, B6-O

B14-0 C6-0
Top Stage

“AB-4, AB-5, B4-6

B6-6, B14-6, CB-7

STANDARD MODEL
Cat. No. 651-K-12

$2.75

LARGE PAYLOAD
Cat. No. 701-K-12X

$3.75

NOTE: Other boosler enginss may
be wsed if thers is ne wind,
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AN ESTES EXCLUSIVE

ROCKETS THAT
TAKE PICTURES

“=DELTA

{ Escommandad Reliable workhorse booster for payload

| research. Accommodates all BT-50
/ baoster vehicle for size payload sections. For use with
| the Camroc nose cone or payload section of your

choice. Fly either single or 2-stage.
Features advanced stage coupling for
top dependability. Kit is complete with
all parts (except nose section and en-
gines), easy-to-follow instructions, and
technical report TR-2. Shipping weight
8 ounces.

Cat. No. 701-K-16. . .. . . .. $2.25

rocket camera

SPECIFICATIONS
IB:ET’E}W - o.;;isﬁ:-nnlg?sﬂ?;} Explore this new and exciting challenge in model rocketry! Imag-
WRIRHE 5 i B o (A2 g ine making either a still or moving p otographic re:or?of your
launches . ‘- from the rocket itself! Sound incredible? Not with
RECOMMENDED the Estes Cmero:‘und Camroc model rocket cameras! If you've
ENGINES mastered the building and launching phase of model rocketry
FOR REGULAR 'PAYLOAD and cnnﬂder'xourself an experienced rocketeer, you're ready for
USE ONLY the most exciting challenge of model rocketry!
(See page 46 for engines
recommended for use with Camroc)
Single-Stage Flights

AB-3, B6-4, B14-5
B14-6 C6-5
Multi-Stage Flights
Booster
B6-0, B14-0, CB-0
Upper Stage
B6-6, B14-6, B14-7, C&-7

The bosic system used on most multi-
stage model rockets today is covered
42 by Estes potent number 3,292,302

Learn multi-stage techniques with this versatile
research vehicle for payload and altitude tests.




estes industries
presents

estes indusiries

THE WORLD'S ONLY COMMERCIAL
MODEL ROCKET MOVIE CAMERA

MAKE COLOR MOVIES
OF YOUR FLIGHTS...
FROM THE ROCKET ITSELF!

the incredible

The most important model rocket development in
aver five years, the Estes CINEROC enables the ad-
vanced rocketeer to make moving photegraphic stud-
ies from o vantage point never before possible: the
recket itsalfl

Fully loaded, the CINEROC weighs only 3 cunces,
a weight easily lofted by the Estes "'D'' engines. The
fully-assembled Super-Bmm comera is also an engineer-
ing marvel. The single element 10mm acrylic lens gives
the best possible image with the greatest depth of field.
You'll see the launch lugs and fins of the launch vehicle
as clearly as the terrain far below. A semi-slow motion
effect is obtained with the CINEROC's exposure rate
of 30 frames per second, ideol for studying ignition,
booster separation, stability, and parachute open-
ing actions.

An essential port ot the CINEROC is the Flight-Pak
film cartridge. No threading problems; just slip it inte
the camera. The Flight-Pak also provides protection for
the film before, during, and ofter the flight. Each CINE-
ROC comes with one Flight-Pak film cartridge and twe
batteries. See page 48 for processing information and
information about ordering more Flight-Paks.

The photos at the left were taken from CINEROC
films and show the clarity and detail possible. You see
everything . . . from lift-off to deployment of the re-
covery system!

Comes completely assembled! Includes Flight-Pak

loaded with color film, 2 batteries, and 18" para-

chute. Shipping weight 1.5 Ibs.

Cat. No. 701-CM-8 (less launch vehicle)
$19.95

NOTE: The CINEROC, CAMROC, and the “D" engine
rockels are recommended only for experienced
rocketeers.

CAMERA SPECIFICATIONS:

10 mm focal length lens Takes color film
F11-1/500 sec. shutter Diameter: 1.75 in
30 frames per second Length: 9.9 in.

6" to infinity depth of field Fits BT-60

Super-8mm film can only be shown on Super-8mm pro-

jectors — or this hand viewer from Estes! Crank fast

for a quick flight or slowly for slow mation. Ideal for

:r;:me—by-frume analysis of your flight. Shipping weight
oz.

Cat. No. 701-MV-B e e ceee. .. 5495

Combination Offer
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ONLY

$4.75

SPECIAL
OFFER
SAVE 50c

Complete Camroc kit plus
the Astron Delta kit shown
on page 42. This gives you
the best basic outfit for
making aerial photos. En-
gines not included. Ship-
ping wt. 10 oz.

Cat. No. 701-RC-1.....%6.50

CAMROC

Aerial-photography has long been acknowledged
for its value in map making, geographical studies,
reconnaissance and related research fields. The Cam-
roc aerial-camera opens a new field of science stud-

~ies to the rocketeer who wants to get a better un-
derstanding of the scientific uses of aerial photo-
graphy. Recommended booster vehicle is the Delia.
Other models can be odapted.

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
photo pairs, which produce o stereoptic image
when properly viewed, to emphasize geological
features or estimate heights of different objects quite
accurataely.

i

Negative 1% dig.

il

e : ' Print si 3" dia.
tl%-‘ y size ia
: i
Ly

ol

—

—

Procesting
information
on page 4B a7




| FILM PROCESSING & SUPPLIES

CAMROC

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

DEVELOPING-PRINTING

Film is developed under controlled conditions. One glossy
print is mode of 2 times enlargement (3 dio. image). A
refund of § 20 will be made on ony negative which does
not meat the raquiremenis for o satisfactery print. This
con be caused by incorrect exposure or improper handling.
In this cose negotive will be returned unprinted. We rec-
ommend sending your film for pracessing in its original
contoiner or other totally light-tight container.

Cat, No. 691-FDP-1................ $ 50

EXTRA PRINTS

You can order additional prints of negatives which have
been previously developed. The negative{s) must be en-
closed in o svitable protective packege with the onder.
(Please do not order extra prints without first checking
the negative and eriginal print to determine if it is suit-
oble for extra prints.)

Cat. No. 651-NP-1. .. ... ... ....% .30 ea.

ALL PROCESSED NEGATIVES AND
PRINTS ARE RETURNED BY AIR MAIL
WHEN DISTANCE I5 OVER 400 MILES

CHANGING BAG

Light-tight “portable sorikrosm™. Fits aver eperatof’s arms, provides total darkness for changing
film in the fisld or raloading your own film helders. Shipping weight B oz

Ly ey B B RO S e

CINEROC

FLIGHT-PAK MOVIE CARTRIDGE
Lartridges contain 10 Feet of Super-Bmm film for approxi-
mately 40 seconds of projection Hime. Two PFB-2 botteries
(good for ona flight) included with sach cartridge. Shipping
weight 4 a1

48 Cat. No. 701-CFH-B.. ... .. P

LOADED FILM HOLDERS

Extra film holders for in-the-field changing ore ovailoble
for the Camroc. They come 4 fo an erder, such pre-londed
with a fresh Astrepan 400 film disc.  Film holders moy
be returned with the film for processing. They are re-
vsable end subject to refund when retumed as axplained
below. Shipping weight 2 oz.

Cot. No. 651-FFH-4.......... .. 4 for $2.00

REFUND PLAN OM FILM HOLDERS

A refund of § .15 will be ollowed for oll film holders re-
turned fo us in good r ble condition. When i
film holders for any reason you may deduct § .15 for
each halder returned. Unless you specifically raquest their
retum, all holders sent us will be outomafically retained
and the refund will be made or credit allowed.

FILM ONLY
Precision cur Astropan 400 film dises to fit Camroc film
holder. Packaged in light-proof double envelope. Envelope
should be opened OMLY IN TOTAL DARKMESS to avoid
ruining the film. Hondling and loading instructions in-
tluded. Shipping weight 1.5 ox.
Cat. No. 651-NF-6.......... _ . 6for$ .75

FLIGHT-PAK PROCESSING
You'll want top quality processing of your Flight-Pak film!
After exposure, place the Flight-Pok back in its black plas-
fic bag, pockage it for safe muiling, enclose $2.00, ond
o Estes Film Lob
3911 Sinton Rood
Colorade Springs, Cole. 80507

Cot. No. 7OT-FDPR. ... iooocvininins $2.00

FANTASTIC SINGLE STAGE PERFORMANCE

STREAMER RECOVERY

" Srint

An impressive altitude model! Designed to give the
highest performance in its class, the Astron Sprint in-
corporates the most efficient aerodynamic shapes for
the velocities it will encounter, Altitudes of up to
1600 feet are possible using C6-7 engines. This model
is perfect for the advanced rocketeer, yet simple
enough for the beginner to build. Kit features include
pre-cut fins and tail cone, two color Sprint emblem
decal, one color trim decal and complete illustrated
assembly instruction.(Engines not included) Shipping
weight 14 oz,

CoHt: INOETONEICAT L i s et asem 81.75

SPECIFICATIONS
Length ........ 13.8in (35 cm)
Body Dia.. .. 0.976 in {24.8 mm)
Weight. . ... P 10z (28 gr)

RECOMMENDED
ENGINES
%AB-2, AB-3, A5-2
B4-6, B6-6, C6-7
B145

———
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GLIDE RECOVERY
LONG DURATION FLIGHTS

Actrin

NIGHTHAWK K

POP-POD BOOST GLIDER k}

ROCKET GLIDER

Swish! Straight up for hundreds of feet . . . then pop!
The power pod separates and dritts down on its own
parachute as the glide vehicle circles lazily against the
blue sky.

Revolutionary pop-pod system is pre-pragrammable for
perfect upward flights. Glider portion’s unique design
features minimum weight and drag for long flight du-
ration.

The Nighthawk is ideal for duration contests, research
flying, and demonstrations of boost glide cperation.
Recommended for the experienced rocketeer, the kit
comes complete with all parts and instructions (but no
engines). Shipping weight 14 oz.

Cat. No. 701-K-34. .. .. ... ; Pat. No. 3,452 471

SPECIFICATIONS RECOMMENDED
Length.........12in (30.5cm) ENGINES

Body Dia.... 0.736 in (18.7 mm)
Wing Span ., .. .. 10 in (25.4 c¢m) %“A3-1 HBABG-2
Weight. ... ..... 0.4 0z {11 gr) AS5-2 B4-2
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TUMBLE RECOVERY

_fetron IR
SPRITE

Ideal! for small field sport and demonstration flying ' i

The perfect model for small fields and sport or demon-
stration flying. The Astron Sprite is easy to build, with
tumble recovery to teach principles of rocket balance and
bring the model back safely—close to the launcher. Uses
lightweight Series 111 engines only, gives top performance
for its size., Kit includes a copy of TR-1 (but no engines)
Shipping weight 5 oz.

Cat. No. 701-K-15 . . . . . s it o urymen 5 RESGEE[)
SPECIFICATIONS RECOMMENDED
Length........ 5.3in [13.5 cm) ENGINES
Body Dia. ...0.765in (19.4 mm) %A3-28
Weight . -we.. 030z (9ar) %AB-25
A5-45

FEATHERWEIGHT RECOVERY ﬁgﬁrﬁn

FLIGHTS TO 2000 FT

Low weight and wind cheating design give the Astron
Streak fantastic performance. Uses mylar body tube for
high strength and low weight—only 1/8 ounce without
engine. l|deal for contests and records. Recommended
engine for normal flying is the %AG-4. Engines not in-
cluded. Shipping weight 4 oz.

Cat:No- 701K s (s © Sas o 5 s $ .70
SPECIFICATIONS RECOMMENDED
Length. ....... 5.6in (14.2 cm) ENGINES
Body Dia. ...0.720in {18.3 mm) “WA32 AB-B
Weight-. o voiie: sioruiir s 0.1 oz (3 gr) %AG-4 BG6
AS5-4 CB-7

52

TUMBLE RECOVERY

An easy-to-build model

" # No.
3,114,317

Get valuable experience building and flying the Astron
Scout, Kit teaches rocket balance principles. A must for
the rocketeer who wishes to learn to design his own
models. Kit includes technical report TR-1 (but no en-
gines). Shipping weight 2 oz.

Cat. No. 651-K-1 PR A (D i - $ .70
SPECIFICATIONS RECOMMENDED

léeEgI}E}_.. - 7in (17.8 em) ENGINES

ody Dia.... 0.765 in (19.4 mm) %A32 1 :

Weight ........... 0.30z (9gr) Agg ng%;?

(Use %A3-2 for
first flights)

- Astron GLIDE RECOVERY
SPACE PLANE

A boost-glider for the experienced modeler

/
/

A historic duration winner and record holder, the Space
Plane is one of the most successful boost-gliders ever de-
veloped. Ascends vertically under rocket power, then
glides safely back to earth., The Space Plane gives unlimit-
ed flying enjoyment. Features accurate glide adjustments
plus a payload section for small specimens. Recommend-
ed for the experienced modeler. [Kit includes TR-4, but
no engines}), Shipping weight 5 oz, I

Cat. No.B51-K-3. .. ..... ... $1.80
SPECIFICATIONS RECOMMENDED
Length ... .. -10in (254 cm) E
Body Dia. .. . 0.765 in (19.4 mm) :;.AGﬁGP'.FE\’-ESB#?
Wing Span --9in (228 eml  (4ge WA enGines for
Weight, . . . . 050z (14 gr! first flights}
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PARACHUTE RECOVERY

Here's one that's just plain fun! You can count
on the Star Blazer for high performance sport
flying. Streamlined fins, forward crew cockpit
canopy, and structural fairing strips give it a
real ‘space ship' look. Flies with the Series 1|
(short) engines . . . giving it low initial weight
for fast lift-off and excellent altitudes. Recovery
is by parachute. Engines not included. Shipping
weight 5 oz,

Cat. No. 701-K-31.. ... cee..-$1L25

SPECIFICATIONS RECOMMENDED
12.5in (31.8 cm) ENGINES
Body Dia. ... 0.736in (187 mm]  garies (1] Engines Only
Weight 10z (28 gr) BAG-2S
AB-25
A5-45

HELICOPTER RECOVERY

Excellent performance and amazing recovery
system make the unique Gyroc a “*bird"" you'il
want to own. Its unusual design gives this rocket
the ability to reach high altitudes and return
safely with helicopter recovery for minimum
drift with wind. Comes complete with all instruc-
tions and parts. Engines not included. Shipping

weight 5 oz.

Caf. No, 671-K-24 ... .. ... ...... .. .. .%1.25

SPECIFICATIONS RECOMMENDED
9.8in (24.9 cm) ENGINES
Body Dia. ... 0.736 in (18.7 mm) “AB-2
Welght ... s s : 0.6 0z (17 gr) A8-3
B6-4
Ce-5

PARACHUTE RECOVERY

Ideal for your first cluster bird. The Astron Cobra gives
you top performance with medium size payloads (to 4
0z) in a 1" dia. capsule. Kit includes TR-§ report on clus-
tering. Engines not included. Shipping weight 13 oz,

Cat. No. 701-K-10 . -+« $3.00

SPECIFICATIONS
Length 22.25in {56.5 cm)
Body Dia. ... 1.637 in {41.6mm)

250z (71 gr)

RECOMMENDED
ENGINES
A8-3, B6-4, C6-5
{Use B6-4 for
first flights)

PARACHUTE RECOVERY

Lift those BIG payloads off the pad with the powerful
Astron Ranger. Perfect for launching and recovering those
special instruments and specimens. The Ranger Kit in-
cludes TR-6 report on clustering. Engines not included,
Shipping weight 13 oz,

Cat. No. 701-K-6

SPECIFICATIONS
Length 24 in (61 em)
Body Da. . . . 1.637 in (41.6 mm)
Weight . cevv...340z2 (96 gr)

RECOMMENDED
ENGINES
AB-3, B6-4, C6-5
(Use BG-4 for
first flights)




BIRDIE | MODEL ROCKETRY

TECHNICAL MIANUAL

FEATHERWEIGHT RECOVERY

Welcome to the exciting world of model rocketry! This brief tech-
nical manual for model rocketeers was written 1o pravide both an easy

You can change a badminton “bird" to a rocketeer’s "bird"’ to-follow guide for the beginner and a handy reference volume for the
with this unusual kit . . . and watch it fly! Kit has every- experienced rocketeer. In the next few pages you'll find the answers
thing you'll need for building the Birdie. Includes plastic to the questions most commonly asked hy. model rocketeers. Mome
shuttlecock, body tube, engine block, adapter ring, and g:nmplete techmc_al llnforrnz!tlon on all the subjects covered can be found
launch lug. Engines not included. Shipping weight 5 oz. in the many publications listed in the current Estes catalog.

Cat: NO-TOM-K=a44' . . & e ol @ s $ .60 We hope this manual will help make model rocketry as exciting and

enjoyable for you as it is for us.

SPECIFICATIONS RECOMMENDED g
Length ......... 2.8in (7.1 cm) ENGINES
Weight ... ........ 030z (9ar) ya3928 wAG2S
(Use Series |11
engines only)

SPACEMAN

FEATHERWEIGHT RECOVERY

Great for demonstrating that a rocket doesn't always have
to look like a rocket to fly well. Requires a little patience
and artistic ahility to build. Uses the featherweight recov-
ery system. Engines not incluged. Shipping weight 7 oz.

Cat. No.651-K9........... B L TABLE OF CONTENTS

YOUR FERST BOCKET 2
- CONSTRUCTION TECHNIOUE
FLYING. FOLR MODEL
SPECIFICATIONS RECOMMENDED RECOVERY sisTEs A SUBSIDIARY OF DAMON
Length . ......7.25in (18.4 cm) ENGINES il
Width . . ver- 4in{10.1 cm) %AB-2, A5-4, B4-4 ,%;LE&“ Prepared by Vernon Estes
Weight™s ol v . 050z (14 gr) B6-6, C6-7 TRACKING and William Simon
(Use %AB-2 for :gfé:'-aum. : Gene Street, lliustrator
first flights) ROCKET ENGINE DESIGN :
ENGINE CLASSIFICATION
L T ANCE © Estes Industries, Inc. 1970

57 P.0. Box 227, Penrose, Colo, 81240




YOUR FIRST
ROCKET

®:®

NOSE CONE

| SCREW EYE

FIN PATTERN
{Full Size)

z Leading Edge
RECTION =—————i—

“e—GRAIN DI

—

HROUD LI.NlE\

LY
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BUILDING

The canstruction of the Astron Alpha is shown hete
both 10 give the beginning rocketesr plans for a good lirst
modal and to illusirete the way a iypical model rocket is
The assembly technigues used in ihis and other
modal rockets are explained in groator detail an the ol -

b,

lowing pages.

listed befow,

tions for sasy assembly,

——PARTS LIST

1 BODY TUBE - - Part #BT-50H
T ENGINE MOUNT TUBE - -
1 NOSE CONE - - Pan #BNC-SOK

1 ENGINE HOLDER-Part #8H-2
1 SHOCK CORD - - Part 85C-1
1 SCREW EYE - - Part #SE-1

1 PARACHUTE - - Part #PK-12

THE ASTRON ALPHA
A TYPICAL MODEL ROCKET

Part WBT-200
1 SHEET BALSA FIN STOCK - Pan $BF5-30

1 LAUNCHING LUG - - Part #LL-2A
2 SPACER RINGS - - Part MAR-2050

TE

To build the Astron Alpha you will nood the paris
The Alpha is also availsble from Estes
Industries as a complete kitikit 46-25) with datailed instrac-

In addition you will nead the
following tools and supplies:

1

1 strang white glun
1 Ball point pen ar pencil
1

Paint or depe

SHOCK CORD
ANCHOR
PATTERN

ENGINE MOUNT TUBE
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knife or razor blade

Sheet of extra fine sandpaper
P

PREPARE THE
ENGINE MOUNT

f

ENGINE MOUNT

SHOCK CORD B
FOLD ON LINES

END OF
SHOOK
CORD A T
SMEAR GLUE c
GLUE ANCHOR AT LEAST 1°
DOWN INSIDE FRON OF BODY TUBE

Ta absorb the shock of ejection and par-
achute opening & rubber cord connects the
parachute and nose cone to the main rocket

body. This shock cord must be securely
attached to the body with an anchor as
ﬁlluwn.

INSTALL THE SCREW EYE

Attach the screw eye to the nose
cone as directed in section 3, page 61

MARK THE BODY

EXTEND LINES
USING DRAWER SILL
HOWN

SPREAD GLUE
INSIDE TUBE.., ™

~.INSERT IN ONE
SMOOTH MOTION...

v

TUBE
© . h
N SPACING
: RINGS
CUT 5LOT IN ONE
AR-2050 RING GLUE FILLETS
{7\ INSTALL THE N

\. L UNTIL TUBE ENDS ARE EVEN J
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r MAKE THE FINS
USE COPY OF PATTERN TO DRAW
j 3 FINS ON BALSA SHEET

TP
{ROUNDED]

SAND AS
DIRECTED

CUT OUT WITH A SHARP KNIFE

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

LEADING EDGE
(TAPERED -ROUNDED)

N

@ ATTACH FINS & LAUNCHING LUG

APPLY GLUE TO EACH FIN AND

ATTACH IT TO THE ROCKET,
CENTERING IT ON ONE OF THE
LINES DRAWN (N STEP 4. ALL
FINS SHOULD STICK OUT
STRAIGHT FROM THE
BODY TUBE.

GLUE

LAUNCHING LUG

ASSEMBLE PARACHUTE

PARACHUTE MATERIAL -
! e

CONMECT IT
ALL TOGETHER
Connect the nose
cone, parachute and
shock cord together
a5 shown (n the over-
all view on page 58.

f PAINT THE Y

MODEL

Finish your model
by sanding and paini-
ing it. See section10,
pageg3 and the chap-
ter on finishing (page
76) for detailed in-
formation,




CONSTRUCTION

TECHNIQUES

ENGINE
MOUNTING
METHODS

ENGINE BLOCK
INSTALLATION

IEa” ik 1

Some models use an engine block to keep

the engine from traveling too far forward in

the rocket body both when it is installed and
when the rocket is launched.

When building a model, use an engine

casing to press the engine block into posi-

tion. After applying glue to the inside of the

tube, place the engine block just inside the
rear of the bady, Push the block forward into
position with the engine casing in one smoath
motion S0 the glue will not freeze the block
in the wrong place.

When the mark on the engine 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

T-Masking tape

When mounting the engine in 8 model with
an engine block, wrap the engine with mask-
ing tape until it will make a tight friction fit
in the tube. Thenm slide the engine into place.

ENGINE HOLDERS
&

£,

"
In many models an engine holder is the

best device 1o use for mounting an engine.
The drawings show how engine holders are
mounted for different sizes of rockets.

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 guicker; the “‘anchor’® is neater, but
can't be used on tubes smaller than BT-50,

@ SECURING A SCREW EYE

To avoid |osing your nose cone, make sure the screw aye
18 securely attached, Make a hole by inserting and removing
thet eye. Squirt glue into the hole and replace the aya,

MARK THE BODY

When marking the body tube for fin
alignment, use the V' notch of a drawer
sill or door frame as shown, Match the edge
af the notch with a spacing mark; run a
pencil along the edge to dmw your guide
line. When all three or four lines are drawn,
glue the fins to the body on the lines and
they will be straight.

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

drawings at right.
It's best to draw the fin alignment lines

Cﬂthr engine holder on the body befowre installing the engine

[ b"“.,n fins mount,  Position the mount so the engine
r 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 easily. Smear a
libaral amount of glue around the inside of
the body over the area where the mount's
rngs of coupler will fit, Insert the mount
into position in one smooth motion. DOMN'T
pause, or the glue will "“grab’ with it in
the wrong place. Support the tube “nose-up”*
while the glue dries.
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Modeal rocket fins are almusl always made from thin sheets of balsa Wntlf| When making fins,
afways be sure the grain of the wood is para/fe/ 1o the |eading edge of the fin.
Draw & full-size fin pattem on stiff paper or cardboard. Cut out the pattern, position it on the

fin stock, and trace around it with @ pencil or ball point pen to mark the balsa for each fin,
L

Hold knife or saw bl“lde' at 90" angle to Slll‘h:CEr

If blade s 'dull or held too high balsa tends ta tear,
i

Use a metal straightedge whenever possible.

being cut, & handle at about 45° for clean cut.
i

Rounded Edges Streamilned ———————— =

r:euera_l_'nurpmses. sand all edges round excepi the root edge (the edge that r,]lues io the
body}. Make the root edge straight and square. The sides of the (ins should be sanded smooth.

On high parformance moedels try to sand the fins to the shape shown, The front (leading) edge
91 the fin should be slightly rounded; the back (trailing) edge should come to a knife edge. i

ATTACHING THE FINS...

: FIN DRYING
GLUE A B GositioN
—_ -

Far

Always use a high-strength  adhesve
such as white glue for attaching fins, After
marking the fube apd sanding the tins, a iy'
a line of glue to the root edge of a fin.
it sel a minute or two, then press |t Fnlc
glnpa on the body tube, Attach the other

ins [n the some way. Support tha rockat
&hr""' in o wertical pesition while the glue
ies,

reinforced, Do this by app.lvin'n.a “filler’” of
Sometime after the first glue en the Tins glue as shawn, Always support the body in a
has dried completely, the joints should be horizontal position while fillets are drying.

-..and LAUNCHING I.UG

PLAIN

Launch lugs are atiached in much the
samie way as fins, If a stand-off s used 1o
keep the rod from hitting o large diameter

piece first, than attmch the unit to the

ﬁl section, attach the fug to the #tand-

ASSEMBLE PARACHUTE

In addition to regular, pre-printed model
rocket parachutes, @ rocketeer can use a
wide wvariety of thin plastic sheeting to slow
his model’s descent. When making a chute

| ]
| _~SHROUD LINE LENGTH EQUALS—~—._ |
DIAMETER OF PARACHUTE —»=)

.~ —'-""——
from *'scratch cut the plastic sheet to
shape, then attach 6 or 8 shroud lines, each
as |ong as tha diameter of the parachute, as
shown. Gather al|l the loose ands of the
shroud lines and tie a knot ai the extreme end
of the group.

It's often worthwhile to be able to
quickly switch a parachute from one model to
another or to replace a “chute with a new one,

To install a snap swivel, simply gather
the ends of the shroud lines and dampen them
sp as to form a fairly stiff “‘paint,’” then
thread this point through the eye of the snap

TIE., *_BlUE

swival as shown. Once through the eye the
lines are tied together in a tight kmot and
pulled back apainst the eye. Apply a drop
of glue to the knot,

GONNEGTING

mest models. If

The first illustration shows how nose
cone, parachute and rocket are connected on
the
payload section, it's best to use two chutes
as shown in the second pictura,

IT TOGE THEH‘

rockel has a heavy

PAINT THE
MODEL

Nothing does quite as much for the
appearance of a model as a good paint job.
Before the paint can go on, though, & dot of

carefyl pn:pnranm should be done. [ETTTETEI
{FILLETS

Make sure all glue fillets are Sinug““ and
have no air holes, If a fillet isn't right,
apply another layer of glue and smooth it out

R . with vour finger tip. WOoOoD SEﬁLINGL
l"f'z.f L e

All balsa surfaces snould be Tilled, "
To do this, apply 8 coat of sanding sealer,
let dry completely, and sand-with extra-fine
[or finer) sandpaper. Apply another coat,
let dry, and sand Bsgain. Continue this
procedure until all the tiny holes |pores) in

the wood are filled and the surface is per-
fectly smogih.
. . BRUS PAINTS

If you use a brush, make sure the brush

is clean. Old dope will mix with and dis-

color fresh dope. Dope can be thinned 50%

far a smoother finish. Avoid “*brushing over'

as the surface sets rapidly, Unnecessary

brushing can produce an uneven finish,

Always let the paint dry complately between

coals.
SPRAYING...

Spray paints will give the beginner a
better than average finish, Apply spray paint
in light, even coats. Let each coat dry
completely before applying the next coat.
START SPRAY. AHEAD OF WORE...

b B sPAAYING TOD CiosE
"f}-‘ CALUSET PAINT TO

TRAGT OR-T RN
_.-\@)

BAS INTAIR & FVEN DISTANCE
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Many models call for special |engths of
body tubies; the rocketeer has to cut the tube
himself to build the rockaet. Here's how to
get a neal cul every time.

CUTTING TUBES

DRAW LINE

1] Mark the tube at the point where the
cut is ta be made. Wrap a straight strip of
paper dround the fube and align the sdge with
the mark. Draw a |ine completely around the
tube,

{2) Slide & stage coupler into the tube--
center it under the cut position to support the
Tuba,

{3} Cut lightly along the line, rotating
the tube as you cut. Use a sharp blade but

MYLAR

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

TAPE STRIP \
‘ OR

PRI-1

APPLY FILLET OF GLUE

64

APPLY LIGHT EVEN

PRESSURE...

4 OR § TURNS OF TUEE

WILL CUT CLEAN
don't try to cut all the way through on the
first turn. Use a |ight pressure on the knife
for several tums until you cut through.

TAPE DOWN

(4] Slide the stage coupler into the cut
end of the tube. Hold the tube near the cut
end and work it over a flat sheet of very fine
sandpaper with a circular molion as shown 1o
remave burrs dand rough edges,

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

WRAP SLOWLY,
PRESSING OUT
BUBBLES

A5 YOU GO

REINFORCING FINS

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

Cut out twa “‘mirror-image”’ pleces of
reinforcing material for each fin. Pee| off
the backing and apply one piece to each side
of the fin. Rub the reinforcing down on both
sides so it is securely attached, then seal
around the edges with white glue.

Fins reinforced in this manner give up
1o four time's the strength of plain balsa weood
with only a little more weight,

WADDING l

Parachutes and streamers must be pro-
tected from the heat of the ejection charge.
This pretection s supplied by first loosaly
packing enough flameproof recovery wadding
into the tube to fill it for a depth of at Ieasy
twice the body diametar, The wadding should
fit against the side of the tube all the way
around to give a good seal,

FORM “'SPIKE"

FOLD AND.INSERT
AFTER WADDING

Preparing for Flight

FLYING YOUR
MODEL

To fold the parachute, hold it betwesn
wo fingers at its canter and pass the other
hand down it to form & “‘spike’” shape, Fold
this spike tightly into several sections os
shown, Push the folded ‘chute down into the
tube on top of the wadding, Pack shroud lines
antl shock cord in on top of the ‘chute, then
slide the nose cone into place,

To activate streamer or parachiute recov-
ery gear correctly, the engine MUST be hald
in place SECURELY, This may be done by
wrapping the nozzle end of the enging with
tape until it makes a snug fit in the body
tube or engine mount.

MASKING
TAPE

=

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

BE SURE HOLDER IS

FIRMLY

LATCHED

On models using engine holders, make
sure the end of the holder latches secura|y
over the end of the engine.

Coun tdnwn Checklist

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

L 12)  Pack flameproof recovery wadding
Into the body tube, Insert the parachute or
streamer.

11} Install the nose caone or pay load
saction. Check condition of the payload (if
any),

10} Apply enough masking tape to the
engine(s) for a tight friction fit in the body
tube(s} . When |launching a miilti-stage rocket

be sure that the engines are in their proper
relative positions and that a layer of celln-
phiane tape is wrapped tightly around each
enging joint. Mount the engine in the rocket.

aj Install a michrome igniter in the
angine,

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

71 Clear the area, check for low flying
arrcraft, alert recovery crew and trackers.

6] Arm the launch panel,

5) 4) 3) 2) 1 LAUNCHI
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STABILITY

One of the first things a madel rocket
designer learns is that a vehicle will not fly
unless i1 is aerodynamically stable, By
stable we mean that it will tend to keep its
nese poinfed in the same direction throughout
its upward flight, Good serodynamic stahility
will keep the rocket on a true flight path even
though some force (such as an off-center
engine] 1ries to turn the model off course.

If & model is not stable, it will constantly
turn its nose away from the intended Fflight
path. As a result, it will try 1o go all over
the sky, but end up going ‘nowhere,” An
unstable rocket will usually tumble to earth
after the engine burns out, damaging the
maodal.

FIG. 1

When a free-flying object rotates, it
always rotates around its balance point.
{The proper term for the balance point is the
center of gravity, abbreviated as C.G.) Thus
the balance point (C.G.) is the pivol for all
forces trying to turm the rocket.

The most Significant forces acting on a
model rocket in flight are caused by the
thrust of the engine, the action of air on the
nose and the action of air on the fins. Off-
center thrust and the forces on the nose
try 1o 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.

[smal| force x long distance - farge force|
xsmall distonce]

DEFLECTIVE FOMCE

As long as the forces on the fins of the
rocket are great enough to counteract the
forces on the nose and any off-center thrust,
the rocket will fly straight. |f the fins are
too small and/or too close to the cemter 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
model will try to chase itsell around the sky,

FIG. 4

HOW A SIDE FORCE VISIBLY EFFECTS
COLRSE OF NORMALLY STABLE ROCKET

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 1o turn sideways, the side forces on
both nose and tail increasa. (There is some
aerodynamic force on the boedy; howewver, it
i% small and can 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 to turn its way. |f the nose
overpowers the fins, it's too bad. Howewer,
if the fins overpower the nose, the rocket will
swing back into line and continue on its way,

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

The second rule is to make the fins
large, The larger the fins, the more force
they will produce when the rocket starts to
turn. For the first few designs, use a fin
which |5 at feast as large as the eample in
the illustration.

The third rule is to place the fins as
far back on the rocket as possible. Generally,
this means that the rear edga of the fin will
meel the rear end of the body and the fin will
ba swept back, Do not place any fins ahead
of the canter of gravity.

Finally, the rocket should balance ar
least 1/8 its |ength ahead of the front of the
fins. This gives the fins the |everans they
will need to counteract the force on the nose,

Remember that these rules are generai:
they are based on experience mther than
precise mathematical analysis, By using
fmore exact methods. (See TR-1 and TR-9) it's
possible to build rockets with less stability
M gin. In any avanl, a/ways remember ta
test your model for stability before you
launch it.

Testing for Stability

The easiest way of testing the stabil ity
of & model is to fly jt-without launching it.
This is done by attaching a string to the
model and swinging it through tha air, |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.

FIG. &
TAPE HOLDS
Looe
IN PLACE

STRING
suiP | Logp

HOLDS TIGHT
BUT 15 EASY
T0 MOVE

G

Make the test on.your madel by farming a
leop in the end of a six to 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 rocket so the model
balances horizontally, Apply a small piece
of tape to hold the string in place,

FIG. 7 "STARTING™ A BIRD s

——

==

= —a
With the rocket suspended at its center
of gravity, swing it overhead in a circular
path. If the rocket is very stable, it will
point forward into the wind created by its own
motion. Some rockets which are stable will
not point forward of their own accord unless
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they are started siraight. This is done by
holding the rocket in one hand with the arm
extended and then pivoting the entire body
as the rocket is started in the circular path.
It may take severa| altempts before a oo
start |s achieved,

FIG. 8 DOUBLE GHECK A BIRD WITH
OUESTIONABLE STABILITY AS FOLLOWS:

MOVE STRING BACK "TILL NOSE
OF BIAD FOINTS DOWN AT TEN
DEGREES - REFEAT
THE SWING TEST

Bird should
still vyt
nose forward

If it is necessary to hold the rocket to
start it, an additional test should ba made fo
determine whether the mode| is stable enough
o fly. Move the loop back on the body
until the tube points down at a 10" angle
befow the horizental, Repeat the swing test.
If the model will keep its nose pointed ahead
once started, it should be stable enough to
launch.

Be careful when swinging a rocket
overhead: A collision with a nearby object
or parson could be serious, Always do your
testing in an open, uncluttered area,

Don’t try to fly & rocket that has not
passed the test. Most unstable rockets loop
around in the air harmlessiy, However, a
few marginally unstable models will make a
couple of loops and then become stable due
to the lessening of the propetlant |cad, When
this happens, the model can crash Into ihe
ground at high speed. A person standing tn
the wrong place could get hurt.

FIG. 8 ADD A NOSE CONE WEIGHT ...

T

... ORADD A TAB TO EACH FIN

ki,
p:;:;g o \mu-' -
HERE Of BOTH

IF your rocket does not pass the stability
test, 1t can wsually be made stable. Two
mathods can be used: The balance point can
be moved forward or the fins can be enlarged,
To' move the balance point forward, attach
nose con® weights to the base of the nose
cone. Fins can eithershe replaced with larger
28 or exira tabs cans:be glyed o the rear
or tip edges of the fins. (Some scate models
use supplementary plastic fins.) After making
your changes, test the model again to. be
sura it is now stable,




RECOVERY

SYSTEMS

The recovery system is one of the most
important parts of a model rocket. It is
designed to provide a safe means of returning
the rockel amd (ts payload to earth without
damaging the rocket or presenting a hazard
to persons on the ground. Also, the recovery
system provides an area for competition when
rocketesrs hold contests to see whose rocket
can remain aloft the longest. In addition,

rocket recovery is an area for valuable
experimentation and research as rocketeers
develop new and beéiter methods of returning
their models to earth or study air currents,

Most recovery systems in use today depend
on drag (or wind resistance) lo slow the
rockel. Each changes the model from a
streamlined object 1o one which the air can
“catch against™ and retard its descent.
Six main recovery methods are used by model
rocketeers today. Following is a brief descrip-
tion of each:

1., Feammorweight Recovery |i.e. Astron Streak): The
modi] is designed for exira light weight (under 1/4
ounc# without engine} and has a bluni nose, When
tho engine 15 ejecied from the rocket, the model is so
light compared to s size that it lands safely. The
lightweri ght, - aerodynamically unstable, spénl engine
casing tunbles back separately.

2. Tumble Recovery (I8, Astron Scout, Sprita}:  The
ejection charge shilfts the weight of the engine in the
rockel rearward,  This makes the rockel unstable.
With the balance point of the rocker furiher toward thed
fear, @i pressureés ahead of the balance point are)
greater than behind, forcing the rocket 1o start turning.)
When the rocket s tumbling, air dag on it i3 much
higher and i1 falls slowly, Estes Pal. No. 3,114.317

Dl
3. Streamer Recovery (e, Asiron Markl A model
with-a smell streamer will act Vike a tumble model. 1f
the streamer is 1arge though, it develops enough drag
by Huttering to actually hold the rocket back in its
descent and i1 lands gently,
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4. Parachute Recovery (e, Asiron Alphal:  The
ejection charge forces o parachule connecied 1o the
model out of 1ts body fube,  The parachute deploys,
filling with air, and supports the model on its retum.

5, Helicopter Rscovery (i.e, Astron Gyroc):
the modil, activated by cjection chamge, calch they
air in a way that maki thvem Spin on the way cdown.|
Thi spinning vanes disiurb the flow of air past the
rockel creating a largd amount of drag,

6, Glide Recovery (e, Astron Falcon, Nighthawk):]
The model ascends wertically like a conmventionaf
rockel, At ejoction emither the balance of the model
af the position of its asrodynamic surfaces is changed |
Inatond of streamlimng Strasght down, ihe wings
generate lifi, pulling the nose up, and the model goes
into & giie. Models of this lype are called ““Boasi-
gliders™". Estes Pat, Mo. 3,157,960, Other par. pend-]
ing.

No rocksteer likes to see the product of
many hours” labor broken because the recovery
system didn't work properly. Recavery
failures are almost always due to an error in
building the model or in preparing it for flight.

The most common error on parachule and
streamer models - is failing to install the
engine properly. If the engine is not held
securely, it will be ejected instead of the
streamer of parachute. On models with engine
holder hooks, make sure the hook latches
properly over the end of the engine. If the
model relies on & friction fit to hold the
engine, wrap enough masking lape around the
engine to make it fit oightfy.

A second emor is
ejection gasses can leak through.
engine mount design or construction is often

leaving & hole that
Incorrect

the villain. For reliable recovery the rear of
the rocket meust be air tight when an engine is
in place.

Porachute Compariment

Recovery reliability on extra-large models
can be improved by using a stuffer tube.
This reduces the volume that the ejection
charge must pressurize, resulting in more
force to eject the nose cone and "chute, A
stuffer usually is made from BT-20 or BT-50
body tube, centered inside the model’s bady,
with paper rings glued on each end. The
rings should also be glued to the inside of
the body so there is no gas leakage into the
space between the stuffer and outer body tube,
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Reliable=———

Recovery

AVERAGE STREAMER

For high altitude models parachute
recovery is often too good: the bird can be
miles away by the time it finally touches
down, Streamer recovery is often the answe
A strip of 1" wide flameproof crepe paper,
usually at least twice as long as the rocket
itself, will supply enough drag at the nose
o make the rocket fall sideways, In this
condition it falls enough faster than with a
parachute to bring it back close to the launch
area, |t falls slow encugh, however, to avoid
damaging the modal.

Whether the model has a parachute or
streamer, always be sure to use enough
flameproof wadding. The wadding not only
Serves as an insulating layer betwsen the
hot ejection gases and the “chute or streamar;
it also works as a gas seal and piston to
insure that the ejection charge works evanly
againsl the recovery device, Wadding should
be loosely packed, filling the entire area of
the tube for a distance equal to twice its
diameter,

By following these suggestions, you’ll
find you get many more successful flights,
Mot only will your models fast longer, but
you'll also find that reliable recovery makes
model rocketry more enjoyable,



Ignition

The first stoge of a multi-stage rocket is
always ignited by standard electrical means,
Second stage ignition oocurs automatically
upon bumout of the first stage. Figure 1A

1A

MO DELAY DR EJECTION

stage engine has no
This gives instant

first

that the
delay or gjection charge.
ignition of the next stage at burnout.

shows

1B

RUPTURES HERE
A5 BURH CONTIMUES

In figure 18 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 pressepre inside the
chamber. A1 this point the remaining propel-
ldnt wall ruptures, and the high pressure
exhausts forward toward the nozzie of the
next stage, camrying hot gases and small
pieces of burning propellant inte the nozzle
of the second stage engine, This action is
illustrated in figure 1C.

1C

. HOLDS STAGES UNTIL
UPPER STAGE IGHITES.

For this system to work, the stages
must be held together until the upper stage
engine has ignited, When this happens, the
stages musi then separate in a straight line,
This is accomplished by wrapping one layer
of cellophane tape around the joint between
engines and then recessing this joint 1/2°*
rearward in the bdoster bedy tube, as in fig.
2. Recessing the joint forces the stages to
separate in @ straight lipe,
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. EMGINE I
MASKING TAPE “ioinT  80DY TUBE JOINT
Figure 2 shows the enging installation

in & typical ftwo-stage medel. Always tape
the engines fogether before inserting them
inta the rocket, Check carefully before and
after taping to be sure the engines are in
their proper positions (nozzle of upper stage
engine against top end of booster engine),
Failure to check carefully can be highly
embarrassing as wall as damaging to the
rocket.

3 JasinG TAPE WEAR

FRONT AND REAR OF UPPER
-——-T‘b-

ENGINE...

.. AND AT REAR OF BOOSTER
'ENGIME TO ACHIEVE & TIGHT FIT
1N EACH STAGE

After taping the engines together, wrap
masking tape around the upper stage engine
a1l the front and near the rear as in fig. 3 1o
give it a tight fit in the body. Push it into
place. Wrap the booster engine and push it
into  position. Failure to get the upper
stdge engine in place tightly encugh will
result in the recovery system misfunctioning:
failure to secure the booster stage lightly can
result in its dropping off under acceleration.

UPLER EXTENDS 1
R STAGE

' STAGE CO
| FORWARD INTO UPPE

Rockets using large diameter f[ubes
(BT-60 and BT-60) require somewhat different
methods, but the same principles of tight
coupling and straight line separation must
e followed. The recommended coupling

L8

method for large diameter tubes is illustrated
in fig. 4, The stage coupler is glued to the
booster body tube, with the adapter for the
upper stage engine moun! positioned forward
to allow the stage coupler to fit into the upper
stage, while the tube adapter in the booster
15 positioned (o the

48

MASKING TAPE WRAPS
HALF DN EMGINE TUBE
AND HALF OM END...

rear,

The upper stage engine holder tube
projects 1/4*" rearward from the end of the
upper body tube. The engine is held in place
by wiapping a layer of masking tape tightfy
around the end of the tube and the end of the

UPPER STAGE
fc \I:\EI.LII HANE TAPE ABARTER

BOOSTER ADAPTER
SRR,

engine as in fig. 48, The engine mount in
the booster must be built to |eave space
for this system |see fig. 4C).

Stability

Since two or more engines are mounted
near the rear of a8 multi-stage rocket, it has
a tendency to be tail-heavy. To compansate
for this, extra large fins are used on |ewer
stage. Generally, the lower set of fins on a
two-stage rocket should have two to three
times the area of the upper s=t, Each addi-
tional stage requires even greater fin area.

FIN AREA INCREASED ON
EACH ADDED STAGE
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When checking for stability, test
the upper stage alone, then add the
lower stage and test, and so on, |n this way
you can be sure that the rocket will be
stable in each step of jts flight, and Vou can
locate any stage which does not have suffi-
cient fin area. Always check for stability
with the largest engines to be used in place.

Booster
Recovery

Most lower stages are designed to be
unsteble after separation, The booster
Should be built so that the center of the
area of the fin (its balance point) matches
or s up to 1/4" ahead of the booster's
balance point with an expended engine casing

first
next

BALANCE AND MARK

&

C/GHERE WITH
SPENT ENGINE

tn place. Thus, boosters will réquire no
parachute or streamer, bul will normally
tumble, flutter or glide back to the ground.
If the booster is to be used again, it should
be painted an especially bright color, as it
does nol have a parachute or streamer to aid
In spotting. it once it is on the ground.

Types of
E Egines

Lower and intermediate stages always
use engines which have no delay and track-
ing charge, and no parachule gjection charge.
There is no delay so that the next stage will
receive the maximum velocity from its
booster, The engines which are suitable
are those which have designations ending in
zero, such as the A8-0, B6-0, 1/246-05, and
B14-0.

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



Model rockets, like professional rockets,
ara launched alactrically. This provides both
safety apd realism. Each enging sold by
Estes Industries is supplied with an igniter

and complete instructions; still more in-
formation 1s supplied with launcher kits.
Howewver, the basic information needed 1o

launch models successfully is included in

these pages.

Igniter Installation

Estes igniters. are supplied in strips of
three, Cut the igniters apart {scissors will
work] midway between the coated sections.
Band the igniter at the middle as shown and
push it into the anging as far as i1 will go.
To operate properly the jgniter must (ouch the
propellant grain. Spread the |eads and apply
a square of masking tape 1o the nozzle and
leads as shown in Fig. 1. The eraser on the

end of a pencil is good for préssing the tape
securely into place.

and apply tape

Bend & Inser! igmiter...

An igniter can also be held ip place by
rolling & 1'" square of flameproof wadding into
& ball and inserting It into the nozzle with a
pen or pencil to hold the igniter firmly in place.

Electrical Systems

The elecirical system which operaies the
igniter can be made in many ways. [t can
be a simple home-made unit, 8s the one
shown in Fig. 2,.or it can be one of the more
complete systems sold by Estes Indusiries.
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12" 10 LE leadwire

Diseonaect ong
clip while avtaching
micro-clips to ignite leads.

Cor histhory power source o

All of these systems work by passing
enough electrical cument through the high-
resistance igniter to heat it to 1100°F. This
ignites  the coating on the igniter which in
turn. ignites the engine. The system is
attached to the jgniter with micro-clips as
shown. When connecting the micro-clips to
tha igniter make sure the clips do not touch
each other or the rod or blast defiector. |f
they do touch, the current from the battery will
“short”" through the clips, rod or deflector and
not reach the igniter.

Any electrical system must have &
spring-refurn  launch switch so the current
turns off automatically when the button s
released. In additien @ safety disconnect
must be provided. On simple systems the
battery clips should be disconnected when
the micro-clips are being attached to the
igniter. More complete systems may have
safety key switches or safety plugs 1o do the
same job.,

Fig. 3

Arming light
(i1 desired)

Micro-alipy

i

|

|

§oor 12 V.0.C.

POWET SRUTZE
)

Launch switch

Safery key switeh

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

Fig, &

Wi ltiple reeeplacle

rocket clubs prefer 8 multiple
launcher system for group  launchings.
The basic electrical circuit can be adapted
by adding a rotary pad selector’’ switch
as shown in Fig. 4. Each launch pad then has
one micro-clip which is connected to the cam-
man™ line to the battery and one micro-clip
which 5 conpected to one of the individoal
IBrminnls on the s tor switch,

Most

Launcher Design

A rockel cannot bo sunply set an i1ts fins
and launched, soms method of halding il in
position before ignition and gnding i1 during
the first few feet of jts flipht is necessary.,

The launcher must perform these funclions.
Feg. 5
sty Gl ther gk g1
the C G
Sreel Fed
=
Blast detlecior

The simplest suitable launcher deswgn uses
a wood block 1o Support & 37" long, 1 8 dia
meter steel rod. A short tbe, slightly large:
than the rod, is glued to the side of the rocket
near its balance point. This tube slips sasily
over the rod and keeps the rockel pointed in
the right direction. Figo 5 shows a rod launch-
ing System.
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Length of WO-Z topped by LL-Z —,
- B

—

Fig. B

Elugd 1s rockel

Nilen sesews (A5-1) wrned In fermeal Torail

Inta tube, tmmed and glued

Some launching guides are designed to
fit around the lug imstead of nside 1L The
"CTorail s typical of these. Rails generally
have the advantage of being stronger aod mar e
rigid than rods. However, most model rockers
will Ty very wall with either syst
tllustrates & rall and some lugs to fit.

< 'Fiyg. 6

When building @ launcher be sure to yse
a pase that 1s big enough and heavy enough
o provide a secureé foundation. A piece of
34" plywood a foot square works well for
most rockets. Bricks or rocks can be used
o weight the base when estra-large models
are being lanmeched,

Safety

Make sure the area pround the launcher
15 clear and has no dry weeds or highly
flammable materials, When approaching the
launcher 1o mount @ rocket or check i1, put
your hand on the end of the rod botore leaning
OvEer, This helps protect you against the
possibility of eye injory from the rod,

Launch Areas

to fly models is an &
such ranges have
ed gouwps of focket
suth a range is

The best place
model rockel @nge.
been 521 up by argan
enthusiasts, However, if

Fig. 1

not awvailable, It |5 best to select a place,
free of trees and houses, large enough 10
recover the rocke! within the area. Generally
the smallest side of the field should be at
least one fourth the maximum altitude your
rocket will reach. Set the launcher at the
center of the aren as shown in Fig. 7.



————

CLUSTERING

When large models and heavy payloads
have to be |aunched, one engine often can-
not supply encugh power. A cluster of
sgveral engines is genamally the answer 1o
thig problem.

ENGINE ARRANGEMENTS

FIG, 1
-PAAALLEL

4-CLUSTER
L

In designing & clustered model the first

rule ta remember is that thrust must be
balanced around the centerline of the rocket.
Figure 1 shows several engine arrangementis
that satisfy this requirement. All engines
should be located close together to keep
unbalanced thrust from fercing the model off
COurse,

ENGINE MOUNTING

The engine mounting system sarves three
purposes; First, it holds the engines securely
in place throughout the flight, Second, it
aligns the engines so they work together as a
unit and give a straight flight. Finally, 0t
must sei| the rear 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
LISERALLY

ENGINE TUBE
AA-2060 AING SEAL

FILL GAPS WITH GLUE
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Figure 2 shows a typical engine mount-
ing system for a three-engine model, Thae
spaces between tubes are segled at the from
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 liberal amount of glue around
the inside of the rear of the body fube
Immediately slide the engine mount wnit into
place so the rear of the engine mount fubes
is even with the rear of the body and the
engine retainer hooks project from the tube,
Do not pause while irsarting the engine mount
or the glue may stick with the meunt in the
wrong place.  S5et the unit on its rear end
while the glue dries.

FIO. 28 TYPICAL 3-CLUSTER INSTALLATION

————=t=% GLUE FILLET
\'QF- FOAMS SEAL

TUBE ENDS EVEN

STABILITY

Because the weight of several engines is
concentrated in the rear of a cluster rocket,
extra attention should be given to designing
the rackaet so it is 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 needed. Pay
extra attention to the rules in the stability
chapter.

FIe.3  REINFORCING METHODS

APPLY SELF-ADHESIVE
PAPER TO
BOTH SIDES

SHEET BALSA

ATTACH SEVERAL - o
BALSA RIBS =
e S

BALSA FIN

The extra load on a cluster model's fins
requires that they be made extra strong.
One-aighthinch thick balsa sheal is the most
popular fin material for cluster birds. Thinner
fin stock can be used, but it should be min-
forced for best results,

FIE. & spin TaB

i

AIRFOILED - ONE SIDE ONLY %

A small amount of spin helps give
straighter flights by averaging out unéven
thrust. (Too much spin increases drag and
ratduces performance, ) Three  methods of
providing spin are illustrated, With any
sysiem, make surg that all fins or tabs are
made to spin the rocket in the same direction,

IGNITION

Ignition |s the most important part of
successful clustering.  All engines must be
ignited at the same time. To do this, always
usa a 12 volt car battery for the power supply
and a heavy duty electrical system (such as
the Estes F5-5 Launch Control System).
Install the igniters carefully and connect them
in parallel.

Several typical methods of connecting
ingiters are shown in figures & and B, Make
connaclions carefully 1o get good contact and
to avend pulling the igniters from the engines.
Always connect igniters in parallel--pever in
SEries.

FIG. B

TYPICAL SYSTEM
TO IGHITE UP TO S-ENGINE CLUSTER

gy
® Lo

®
®)

@

12 V. CAR BATTERY

SYSTEM ARMING SHITCH
CONTINUITY CHECK LIGHT

FIRING SWITCH

IGHITERS CONNECTED |H PARALLEL

ooceor S

SPECIALLY WIRED
FOR 2 CLIPS PER LEAD

"BUSS BAR''
METHDD

MISC. CLUSTER
CONNECTIONS
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GENERAL INFORMATION

Use & heavy-duly launcher such as the
Tilt-a-Pad with cluster modals, When heavy
rockets are being flown, the launcher should

ba anchored to the ground with rocks or
bricks,
Before installing the engines in your

cluster rocket, pack the front of each engine
above the ejection end cap with flame-proof
wadding. This eliminates the possibility of
one engina’s Bjaction charge igniting the
@jection charge of another engine and tamag-
ing the rocket when ong engine in a cluster
fails to ignite at lift-off. For more complete
information on clusmrl:m. se2 Esles Technical
Report HTR-6.




FINISHING

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

Paint cannot replace sandpaper, |If a
balsa swface is not sanded and sealed
carefully, it will be impossible to get a

smooth paint job. Begin by sanding all balsa
surfaces with extra-fine sandpaper until
smooth.

1ST. COAT .-

BALSA SANDED
BUT UNTREATED

SANDED TO SURFACE

IND. COAT... |aRD. coAT...

AGAIN SANDED LIGHT SANDING "TILL
TO SURFACE SURFACE IS SMODTH

DEPRESSIDNS ARE FILLED

Next, apply a coal of sanding sealer
to the balsa. Let this dry completaly, thoen
sand with 320 grit (or finer) sandpaper until
the surface is smooth again. y more
sealer, repeating the edure until all the
pores in the balsa are filled,

Practically all of the sealer should be
sanded off after each cosl. This is because
the purpose of the sander is to fill the holes,
not the smooth areas of the balsa.

Once you feel the balsa surfaces are
prepared, it's time to apply the base color.
The base color is the lightest of the colors to
be used on the model. Usually this will be

white. If the model is to be painted with
fluorescent colors, the base coal must
be white.
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DON'T FORGET
THE
ENDS AND EDGES

“SAG" OR "RUN"

RESULTS FROW

HOLDING CAN
TOD CLOSE TD WORK

Apply a 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.

Let the base coat dry completely. Allow
at least four hours in & warm, dust-free area
|a day is better when possible). Don’t let
the temperature get over 120° while the model
is drying.

When the base color has dried, cover all
areas on the model which are 1o remain this
color., Cover small areas with masking tape.
Large areas should be covered with typing
papér, held down al the edges with masking
tape. It"s important to seal the tape down
tightly along the edge.

12 TAPE WIDTH /
OVERLAP

With the model masked, apply an add-
itional thin coat of the first color to finish
sealing the edges of the tape, When this is
dry, apply the second color in several thin
coats.  Use just enough painl to gel good

color, After the lasl coat is dry, remove the
masking careflully to avoid peeling the painl.
A third color would be applied in the same way
as [he second,

For best results let the paint dry over-
night before applying decals. Most decals
should be soaked in lukewarm water for

30 seconds or until they slide on their back-
ing sheeis. The decal is then slid so one
edge is off the backing. This edge is 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 a rag.

Stripes and bands may be made of either
decal material or decorating tape. The picces
should be cut to size before application,

When a model has been finished with
fluorescent paint, apply a light coat of
clear spray before applying tape or decals.
With any paint finish, it is best 1o apply
several coats of clear aftor the decals hawve
dried to protect them,

Wax may be applied over most enamel or
butyrate finishes, but never directly over
fluorescent paints. Test the finish to be
waxed by applying the wax 1 an incon-
spicuous corner of the model or a scrap of
tubing with the same paint finish. Some
paints will rub off when wax is applied.

NOTE: Enamel paint may be applied over
butyrate dope, but NEVER APPLY BUTYRATE
DOPE OVER ENAMEL PAINT. If in doubt,

test the compatibility of different paints on a
piece ol scrap material.




Every rocketesr wants to know how high
his models fly. Many methads 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 measuras the angle belwsaen
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 wvery easy lo determine the
altitude,

e

FIG. 1{:{_'

4

LAUNGH SITE

TRACKERS

FROTRACTOR

FG. 2

" ““ZEROING IN

EVEN WITH

FLUID LEVEL =

SET 0" ON smu.EL

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,
mounted securely on a post set in the ground,
with a sighting stick pivoted at the “‘center’”
of the protractor, will do the job. The track-
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ing device must be set so that it reads 0
when aimed at the rocket on the |auncher
and 90° when aimed streight up. If the
tracker |5 not "zeroed in"* on the launcher,
it will give incorrect information.

When the operator at the tracking station
is ready, the rockel is launched. He follows
the rocket with his tracker as it rises. When
it reaches its peak altitude he stops or locks
the tracker. The indicated angle is then read
from 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
to launcher (baseline distance) to find the
altitude.

OF TANGENTS

Altitude in feet
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method  for performing the altitude cal-
culation. Draw a straight line from the
correct baseline point on the chart, through
the measured angle and on across the altitude
scale. The correct altitude is the point at
which the line crosses the altitude scale.

FIG. 4

LOCATE
TRACKER

The chart above, called a nomogram,

8 provides a simpler, quicker but less precise

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

since models tend to tilt over into the wind
as they fly. The result is that the rocket
will not be straight over the launch site at
peak altitude, but instead will be some
distance over in the direction of the wind.
To keep error due to wind drift to a minimum,
locate the tracker at a 90° angle to the wind
direction as shown,
FIG. 5 "
1|
I
(LY i

|| |estimateD
- el
]

TRACKER DISTANCE || =]
FOMPAD (8] ——
gﬁl

In determining where to locate a tracking
station, estimate the altitude your model
will reach., The tracking station should be
approximately this distance from the launcher
(usually 500 to 1000 fest). Measure the
distance from launcher to tracker carefully
to insure sccurate altitude calculations.

HEs6 =

=
by H‘

TRACKE!

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 lo
gain greater accuracy when the rocke! 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

9 Technical Report TR-3.



BOOST-GLIDE

Boost-gliders are modeis which fly
straight up ke any other rocket. However,
they glide back to earth instead of coming
down suspended from a parachuta,

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

A boost-glider, as amy other rocket, must
be stable to fly upward, For this reason,
most boost-gliders are designed with their
enging mounts as far forward as possible,
During glide a model must still be stable,
but not by nearly so great @ margin,  If most
or all of the engine is positioned ahead of
the mode|’s balance point, it will help make
the mode| fly correctly,

Rear-Engine=—=
=——— Models

Based on conventional meodel rockets,
the rear-eagine boost-glider was the first
typet developed.  Two fins are made extra-
large to form wings., Contral surfaces, called
elavons, are mounted on these wings, The
alevens @re held swraight by the engine
during powered flight and coasting. At
ejection the enging is expelled from the

LIFT wiNG

—— AIR FLOW —

(REAR ENGINE HAS EJECTED)

rear of the rocket, and the elevons swing

up @s shown, This forces the rear of the

model down slightly so the wing meets the

air at an angle, providing lift to support the
el,

Many rear engine models are made with
exira empty engine casings mounted to the
front of the engine to provide extra weight
up forward for better stability. With all rear
engine modals il is important to remember
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that all control surfaces must be parfectly
straight for the upward flight. The illustra-

ADJUSTABLE

BENDABLE WIRE STI‘OF

tien above shows the control systems of &
typical model, Estes Indusiries Technical
Report TR-4 contains more infarmation on
rear enging boost-gliders,

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

The engine in a front engine modal
should be positioned so that [ts rear is
al least as far forward as the middie
of the root of the wing. Looking &t
the model from the side, the centerlipe of
the engine, the bottom surface of the wing,

stabilizer must all be
If any of these is at an

and the horizontal
perfectly parallel,
angle, the model will téend to travel in one
big loop and will probably be on the ground
before ejection,

—

>
o
ol

The pylon that supports the engine
halder should be about 1/2 inch high. If it
is too high, off-center thrust will force the

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

=—Pop-Pods

For the highest performance from a
plider, its weight and drag must be kept 1o a
i i, The Pop-Pod helps by removing
both the weight and drag of the engine

mount, The particuler system shown, intro-
duced by Estes [ndustries, has been adopted
by almost every boost-glider designer.

The Estes Pop-Pod (also known as strip
pod) can best be explained as a finloss
parachute or streamer model rocket with a
forward-slanting pin on which a glider is
hooked. The glider, which fits loosely on the
pin, setves to stabilize the whole assembly
on the way up. At ejeclion, the reaction of
the nose cone ejectling slows the pod while
the inertia of the glider carties it forward and
off the hook. (If the pin is a litele tight,

the drag of the parachute will usually pull
the pod off.)

PIN IS GLUED IN PYLON
AND FITS LOOSELY
INTO SOCKET
IN GLIDER

TAPE AROLUND
ROD ONLY

{GLIDER BESTS SOLELY
DN PIN AT LAUNCH

For this systam the pod must be support-
ed on the launch rod with the glider hanging
from it. The pod must be loose enough so it
will fall off if the glider is held with |ts
nose up. As with conventional front-engine
models, the engine, wing and stabilizer must
be parallel.
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The first parasite glider systems were
built with two gliders fitting on opposite
sides of a finless, parachute-recovered core .
Since than, 8 wide variety of models has been
built on this principle,

For best results, a parasite model should
be built with a lang, very stable core vehicle.
The glider should be mounted close 1o the

centar of gravity of the tore. 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 before launching. Most rear
engine madels are trimmed by adjusting the
elevons until a straight flat glide is achigved,
Other models are ftrimmed by adding or
removing weight at tha nose.

When wimming a model, give it a straight,
smooth, level toss into the wind and note
how it performs. |f it stalls, add weight to
the nose. If it dives, remove weight from the
nosa, If it turns too much, place a very smali
weight on the wing which is on the outside
as .t turns.

/&f STALL

—
qNuunM ATTITUDES OBSERVED
DIVE S BIRD IS TOSSED LIGHTLY

INTO THE WIND
FROM SHOULDER HEIGHT

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



- THE DANGEROUS pye

Most of today’s model rocketeers were not
I concernad with fockets during the "dangerous
years ol youth rocketry. These years, from

-

Dean Bisber of 3372 K. Darimauth ave, b
san, Lyne, 06, o3 Ihe yuulh foe
General Hosplic) afier & bom and bew off
i wl hin right hand W I the wther kids o be
L & whem thry're werkisg wilh esplesives,” ihe sclenee
abideil ashed,

== Rocky Mauntwin Nesws Phota by Harry M. Rbsad,

1957 to 1965, wera the years between the time
Russia launched the first earth satellite,
Sputnik, and the time model rocketry hecame
well known.,

In those "“early days™ when a newspaper
article told about a young rtocket exper-
imentar, it was usually a tragic story .. . like
the boy in California who loaded a metal pipe
with match heads which exploded, killing him
instantly and crippling his friend for life , . or
ther teacher who was killed, and seven of his
students injured, when he filled an Improvised
rocket with explosive chemicals, Still another
case was of a young man losing an eye using
zinG dust and sulphur in a CC|2 cartridge,

These unfortunate incidents happenad to
thousands of Ameérica’s young rocketeers,
Why? Because the space age had started and
practically every science-oriented yourg man
wanted to build a rocket. Howewver, no safe
wiy was readily available for him to do so,
The situation was so bad that the Institute of
Aeronautics and Astronautics estimated that
& ""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 maost frequent killer . “basement
bomber™  tragedies has besn a combination
of match heads and metallic CGr. cartridges.
Match heads, when confined, are a powerful,
sensitive and highly dangerous explosive--
wholly unsuitable for rocket experiments.
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analysis pointed to the following contributing
factors as the major reasons for these
rocketeer accidents:

1. A strong desire to build and launch 8
rocket,

2. A plentiful supply of low cost, (read-
ily avajlable) dangerous materials for
usa in rockel experiments.

3. A lack of knowledge of the dangers
inwolved,

4. The wnavailability of safe materials
for the experimenter,

The Solution..

The Estes approach to safety for American
rocketeers has taken three directions, First—
wa've Iried to make every potential rocket
builder aware of the disastrous results of
“hasement bomber®” type activities by telling
him of the dangers of home-c ompou nded fuels
and metal rockets. Secondly--we’ve marketed
a line of rocket products which can be flown
with a high degree of safaty. Then, to make it

Jm

a8 complele program, we've provided, along
with these carefully engineered products, a
wealth of safety oriented literature and tech-
nical information. Thus, the rocketesr is
guided through his “‘rocket career'” with little
chance of serious injury.

Owver the past few years, we've ret
a number of lettérs from young men &
“Thank you for saving my life.”™ It's the kind
of letter which makes us very proud because
it may indeed be the case—and we've met the
tive of our program.

'ETY VALUE: These are
+d Lo describe the over-
all sufety eflect of model rocketry. By
using the word POSITIVE we ure :I'.I1:IJ(IIIL'_
relerence to a PLUS or ADDITIVE situ-
ation, ‘e are, in elflecl, saying that
America’s rocketeers will have fewer
accidents resulting In personal injury or
property logs because model rocketry
exists and is widely and [reely available.

ETY REPORT

-~ arch, 1967

From YOUTH ROC

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 proet metering
devices. We've spent many thousands
of dollars in engine development work and
plant layouts. Only highly-trained personnel
arg permitted near this operation. We still
consider i1 a dangerous job, bul & necessary
one il we're to provide you with a safe form
of rocketry.

IF you would like to someday make rocket
engines, we'd recommend you first get a
college degres Then wyou'll need sun “
axpensive > equipment, a safe
io work, some specialized trainir |rJ

If you attempt to build recket engines
with less than the above, you may Tind as
some chemistry teachers, students and many
others have, that through the rest of yvour life
you will be without a finger, hand, arm, oye
ear, face, or you may ba badly burned or eve
killed. Our country needs |ive rocket scient-
1515 and engineers who have all their fingers
and hands, We are looking forward 1o fellows
ltke you who have a special interast in
rocketry to fulfill this need,




ROCKET ENGINE DESIGN

Today's model rocketeer can choose from
an amazing variety of engines to power his
models, He has an engine aveilable for
almost every purpose,

The engines the rockeleer uses come in
two main types: end-burning and  center-
burning. End-burning engines ore by far the
most popular with model rocketeers, They
have a big advantage because they can be
built to give a dual |ewel thrust action as
shown by the B6-4 thrust curve,

This design is especially effective with
light-weight high performance rockets, The
high initial thrust boosts the rocket to a
suitable flying speed almost immediately;
thrust then drops to a lower sustaining level
to maintain speed and gain the most distance
with the least fuel consumption.

For heavy rockets especially those
carrying large payloads, a second type of

angine is awvailable, The center-burning
engine produces a wety high average thrust,
but only for a short period of time. This is
more efficient for the heavy rocket since it
brings the rockel to an adequate Flying speed
with less fuel than would be used by low
thrust engines. The B14-5 thrust curve is
typical of center-burning éngines.

Single and upper stage model rocket
engines of both types operate the same after
the propellant has been burmed, The ond of
the propellant ignites a slow-burning smoke
tracking/delay element, This ""delay charge’"
produces no thrust, but lets the model coast
upward, leaving a smoke trail behind,

After several seconds the delay charge
ignites an ejection charge which pressurizes
the forward end of the rocket body to force
the parachute out of the tube. (This gas
pressure can be ysed instead 1o operate many
types of recovery system other than para-

Typical
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chutes.) If the corect engine is selected,
ejection should occur at about the time the
rocket has reached its peak altitude.

End-burming engines come in three sizes.
The most common, known as Series |, is
2.75 inches long and 0,69 inches in diamocter,
A smaller type, the Series |l engine, is
1.76 inches long, amd the same diameter.
It is simply & shorter version of certain
lower power Series | engines. A large engine,
Series 1V, providing twice the power of the
largest Series | engine, is also available.

' " e
013 '? werLE 8 nu

Center-burning engines are classified as
Series 1|, For more complete information, see
the performance graphs and cut-away drawings.

THRUST CURVES

By studying the chart above you can
learn much about the expected performance of
your mode| using any type of engine,

For instance, looking at Curve B and
nating the extréemely high thrust of the B14
engine, you'd know your rocket would accel-
eraté quickly to a high velocity. Then, of
:,Dursv at propellant burn out, it would alse
slow dnwn quickly due to the high drag of a
rocket traveling so fast. The question you'd
ask yourself then ~Would my rocket go
higher using one of the other B engines which
provides less acceleration bul keeps pushing
for a longer period of time?

NOTICE

This rocket engine design and performance |nfor-
mation is given for educational purposes only. We
believe that If you wndersland how your rocket
engine works you are in a better position to gain
sclentific knowledge from your activities and lo
design your rockels for specific purposes such as
payload experimentation, altitude studies, drag
racing, elc. We DD NOT gran! permission for you
to allempt o copy our design nor do we recom-
mend thal you attempl lo build your own rockel
engines.




ENGINE CLASSIFICATION

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, a whole number,
indicates the rocket engine's average thrust
in Newtons. |1 Newton equals 0.225
pounds), For normal and most
high performance flying an
average thrust of 3 to 8
Mewtons is besl, For
high lift off weights
and high acceleration
studies, the Series ||
engine with an average
thrust of 14 MNewtons

is recommended,

1 The first

designation in the
code indicales the total
impulse (total *‘power™) of
the angine. The C engine as
shown balow has 16 times the total
impulse of the smallest engine (1/4A),

TOTAL IMPULSE CLASSIFICATION

Code | Found-Seconds | Newton-Seconds S Tha (ast nymber fol lowing the dash gives
the delay time in seconds from thrust burn out
1/4A 0.14 0,625 to activation of the recovery system {(para-
1724 0.28 1.25 chute) ejection charge. Engines with an 0"
A 0.56 2.60 in this position have no delay or ejection
B 1.2 5,00 charge andareused only in the bottom stage(s)
c 2,24 10.00 of multi-stage rockets. Series |1l engines
D 4.48 20.00 have an **S** following this designation
indicating the engine is shorter,

- =
= OTHER ENGINE INFORMATION
et
ENGINEE“'NG - automatically raject all engines which do not
B

contain the correct amount of propellant. Al

tolerances are kept as small as possible so
Today the Estes engine represents (he that these engines make excellent propulsion

and result of over 11 years' efforts in en- units for contests, exhibitions and science

ginearing, craftsmanship and quality control.

The total impulse of the Estes engine is

studies.
closely conirolled which allows us to make

SAFETY:
our engines wvary near the maximum permis-

S | Hd Rocket engines are not toys, but sci-
sible size in a given class. In de’IIIn-"I,. the entific devices. With common sanse arnd
average thrust, peak thrust and delay times close adherence to safety rules, model
are set (o give the best uver.:lli performance recketry is as safe as any other sport, hobby
for sport flying and competitive euvents, or scientific study: Carelessness can make

nuALlTY GDNTHUL it dangerous, as with model airplanes, base-
-

ball or swimming. If you are hit by a model
rocket traveling 300 or more miles per hour,
Three aut of every hundred engines made you will be hurt, Use common sense and
by Estes |ndustries are static lested on a
recording type of test stand which graphical by

follow the safety code. Don't spail model
rocketry’s excel|ent record of safety,

records the maximum thrust, thrust variations,

minimum thrust, owverall thrust duration,

LABEL COLOR:

length of time delay, and the strength of the The label. calor indicatas the - racon:
ejection charge. Any batch of engines which mended use, Green for single stage, purple
does not meet rigid standards is discarded, {or blue) for top stage of multi-stage rockets
In addition, the engine production machines 86 and red for booster or intermediate stages.

MODEL 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 models to
high altitude, high performance payload and competition rockets, By choosing his kits,
materials and engines carefully, the rocketeer can fill his perfarmance 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
(depending on rocket a typical ] DZ. I"I!t)dE|
size and weight
1/4A3-2 50° 1o 250" 100
1/2A6-2 100° to 400° 190
AB-3 200" to 650" 450"
B6-4 300" to 1000° 750°
CB-5 350" 1o 1500 1000°
D13-5 400" 1o 2000° 1600*
[Some high performance models will reach higher altitudes than shown abave.)
* [ e flown in @ 2 oc. model

ENGINE SIZE:

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

WEIGHT:

In most cases, the heavier a rock-
et, the less altitude it will reach. A
baseball can be tossed higher than an
B pound cannon ball; the same holds
true for model rockets. In addition
heavier rockets are more apt to tilt
at an angle as they leave the launcher,
reducing altitude even more,

WIND RESISTANCE:

Drag, or wind resistance, is
the third item which affects per-
formance. The more drag on a
rocket, the less altitude it will
reach., A number of factors deter-
mingé the amount of drag on a
rocket. The more frontal area the
rocket has, the greater its drag will
be. As a result, large diameter
model rockets will generally not
reach as great an altitude as
smaller diameter rockets with the
same engine power. Rough surfaces
create turbulence in the air as it
flows past the rocket, increasing
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 lift-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 abitity,

Weights listed for rocket kits




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.

L 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

| below makes it easy to change English measuremants to melric and vice versa. ;

| English to Metric Measure

| - ;
1 MULTIPLY e seeeefYmmmemanaenaTO OBTAIN | MULTIPLY=esmmmemeaas BY——————T0 OBTAIN ENGI N Es
Il

| centimeters 0.3937 inches meters 337 inches

¥ feet 0.3048 meters matars 3.281 feet

i feet 0.3048 meters per meters 3.241 feet per

| per second second per second second

| grams 0.0353 OUNCES newtons 0.225 pounds (force)

! kilograms 35.3 ounces newton-seconds  .225 pound-seconds

| kilograms 2.207 pounds aunces 28.35 qrams

| inches 25,4 millimeters pounds (force) 4.45 newions

| millimeters 0.0394 inches pound-seconds  4.45 newton-seconds

!

Without the development by Estes Industries
of safe, easy-to-use model rocket engines,
model rocketry might never have become the
safe, fascinating hobby that it is today

4.45 Newtons — 1 Pound of Force

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
newton 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
g Ay, ——————————

A Saturn model rocket of 0.36 kilograms (12,54 oz.) mass, acted upon by a force of 24
newtons (5.400 [b.}, will be accelerated at the rate of 66.68 meters {218 fL) per second
per second. 88




THE FINEST ENGINE MADE., . «
e« « « 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.

Teday'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 are expendable — not re-usable.

| /
:r ROCKET ENGINES ?;::g:NGINES

FOR HIGH PERFORMANCE FLIGHTS

o o o forevery flight application

The energy-packed, solid propellant Estes model rocket engine is o complete power sys-
tem for your rocket. It is designed and pre-manufactured to perform all power functions for
dependable launch and activation of a 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 peak altitude while delivering smoke trail for easy tracking, and supplies ejeciion
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 consistant
performance from one launch to the next. You'll launch with confidence in contest and ex-
hikition flying.

Six power levels are available in Estes engines. Total impulse is tailored to fit the vari-
ous NAR-FAI classes. Average thrust, peak thrust and deloy times are setup to give the best
performance within these classes and to provide the most useful selection of engines
for all rocketeers.

Engine prices and basic data are listed on pages 92.95.
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&7z77> ROCKET ENGINE

Prices and Specifications

SELECTION CHART

Data for correct engine choice

i Prices Tatal Impu mn imi
?n::c'rw: Each 3 for H-u_cé" : :‘3 {i:}!;gﬁl Lﬂwrﬁ'fn%“ M:;::m n:l::::n o;,#:ﬁép Oz, .‘I;I::r. léﬂ;::"r::::@
SINGLE STAGE ENGIMNES l GREEN LABEL
YaA3-1 $.35 $.70 | 014 0625 | |sec| |5 oz 22 oz. | 0.24 sec | 048 13.6]0.027 0.78 | /4A.8-2
I/4A3-2 $.35 $.70 [ 014 0625 | 2sec| 1.0 oz 22 oz. | 024 sec | 050 [4.2| 0.027 0.78 | .............
I/, Ab-2 $ 40 $.80 [ 028 125 2 sec | 25 oz 46 oz. | 020 sec | 053 150] 0055 1.56| I,HAB-2
A5-2 $45 $.90 | 056 250 2 sec | 3.0 oz 46 oz. | 050 sec | 059 16.7] 0110 3.02| ...
A8-3 $ .45 $.90 | 056 250 3 sec | 40 oz 48 oz. | 032 sec | 057 1620110 3.12| AS83
B4-2 $ .50 $1.00 | 112 500 2 sec | 4.0 oz 48 oz. | 1.20 sec | 0.70 19.8| 0.294 8.33| B.8-2
B4-4 $.50 $1.00 | |12 500 4 sec | 3.5 oz 48 oz. | 1.20 sec | 0.74 21.0| 0.294 833 | B.8-4
B6-4 $.50 §1.00 | 112 500 4 sec | 45 oz 48 oz. | 083 sec | 078 22.1| 0220 6.24 | B.84
Bl4.5% $ .55 §1.10 | 112 500 5 sec | 5.0 oz 7lb. | 035sec | 049 196 0220 624 | B35
Cé-3 $ .60 $1.20 | 225 10,00 3 sec | 40 oz 48 oz 1.70 sec | 0.88 24.9| D.440 12.48 | ...
Cé-5 $.60 $1.20 | 225 10.00 5sec | 4.0 oz 48 oz. .70 sec | 091 25.8| 0.440 12.48
UPPER STAGE ENGINES® PURPLE or BLUE LABEL
14 A3-4 $.3 §$.70 [ 014 0625 | 4sec| .75 o 22 cz. | 0.24 sec | 051 145] 0027 078 | I4A84
/A4 $ 40 $.80 [7028 125 | 4sec| 1.0 cz 46 oz | 020 sec | 054 153[0055 156 1HA84
AB-4 $ .45 §.90 Wmossmmzs0 4sec | 15 oz 46 oz. | 050 sec | 054 18.1|0.110 3.12| A.B4
AB-5 §$.45 § .90 [FOB6ES 12800 IS secf| i2006e W48 oz |05 ec |l 02 (7:8]:0000 302 | e
B4-6 $.50 $IB0 | ja2 500 |6sec| 15z 48 on | 120 sec | 078 22.1|0294 833| B84
B6-6 $.50 $l.00 [2ST500 (16 sec | 2.0 o 48 0z | 0.83 sec | 071 20.1|0.220 624 | B8b
Bl4-6% $.55 sL10 EREIOESSSORNING Sec s or 7lb. | 035sec | 0.71 20.1| 0220 624| B3-6
BI4-7* $ .55 §1.I0 | 112 500 | 7sec| 25 oz .~ 70b. | 035sec | 073 20.7|0220 6.24| B3.7
C6-7 $ .60 §1.20 | 225 1000 | 7'sec | 2:570n 48 oz | L70sec | 095 269| 0440 1248 | .. ...
BOOSTER ENGINES RED LABEL
I/2A6-0 $40 §$.80 | 028 |25 none | 4.0 oz 46 oz. | 0.18 sec | 048 13.6] 0055 1.56| I5LA.8-0®
AB-0 $ 45 $ .90 0.56 2.50 none 40 oz 48 oz 0.30 sec 051 42| 0.110 3.12| ABO
B&-0 $ .50 $1.00 .12 5.00 none | 4.0 oz 48 oz. | 0.80 sec | 058 1640220 624 | B8O
BI4-0% $.55 ¢l.10 [ II2 500 none | 6.0 oz 71b. | 035sec | 061 1173|0220 6.24| B3-0
C&-0 $ .60 $1.20 | 225 10:00 none | 4.0 oz 48 oz. | 1.68 sec | 0.80 22.7| 0.440 12.48 | C.8-0
STATIC TEST ENGINES® BLACK LABEL
| Beop) |$.50 sioo [ hiz 500 [ none | Don'tFlylt 748 oz. | 1.20 sec | 069 19.6|0.294 833 | B8-0P)

92 * Series || Engine.

Estes ''D"' power engines (Series V) and short

engines (Series |ll) are listed on poges 74-95.

Notes:

Complate instruc-
tions and

igniter {NWI-1)
are included with
each rocket engine
orderad from
Estes Industries,

All Series | and 11
engines are 2.75 in.

long and 0.690 in. dia.

@Pnund saconds

'@ MNewton sec-
onds {figures
shown are max-
mum

@ Closest provi-
ous equivalent
is shown

@on single stage
engines if used
in vary light
rockats

& Replaces both
4%A.B and %AB
booster engines

(B) Static test en
@ine with plug
to prevent
blow through,

Comparative

tima thrust curves
on all Estes en-
ginas are shown
on pages B4 & B5.

Shipping wt. of
each engine is
approximataly
1-1/3 oz.
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MIGHTY

‘D' ENIGINES

RECOMMENDED ONLY FOR
EXPERIENCED ROCKETEERS

ESTES'D’POWER
FOR

HIGH ALTITUDE
PERFORMANCE,
BIG PAYLOAD
LAUNCHES

SHORT

With the advancement of model rocketry to bigger birds, 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.

It's the first dependahle ‘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 been
proven in over 20 million Estes-powered launches.

Whan Hying your rockets with the
more powerful ‘D' engines gve
swen greater consideration 1o nor

mal safety precautions,

Refer 1o

items 5, 6, 7. 13 and 14 in the

safety code on page 3

Series | & Il engines listed on pages $2-93.

ENGINES —

Helpful notes on page 96 covering
design of rockets for Estes "D pow
er arg important o study when
you are ready to builld your big
‘D’ birds. Previous rockeiny 8xpers
ignce s essential belore going o
‘D' power fockats

Cat. No. and Prices Total Impulse Time . Maximum Maximum Initial Propellant Recommended | i
Engine Type Each 3 for Ib sec @ n-sec ( in.;;;g] tﬂ;?fi\:;:;:“ Thrust Use Notesi i
Dla'ﬂ ni’.:_nb 13 Q GI : .|B :_Ifl &glﬂe— Complete |n5'trl,|:'.I
D133 3 sec Ij U Oz il = nq[& St tage tions and |
DI3-5 5 sec | 100 o : Single Stage | iter W)

i T : = - | are included wi
DIB.? 7 sec 8.0 oz. a Smgfe OT UPP"‘ each rocket sngin!

ordered from |
Estes Industries. |

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

All Series IV
engines arg

2.25in. long |
and 0.945 in. dia. ||

(1) Pound seconds ! |
@anton sec: I
onds (figures
shown are max-

imum} |

@ Closest previ-

ous equivalant |
is shown

(@) OR single stage

Cat. No. and rieas otal Impulse Time Maximum e rlii lniltial Fro gllanl splaces engines if usad
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SINGLE STAGE ENGINES GREEM LABEL
Jehzls [83b ; SR (T IR 22 oz. | 024 sec |036 1020027 078 | VaAB2S | Comparative
_Z:Aa-z-s $.35 0.14 0625 | 2sec| 1.0 oz 22 oz. | 0.24 sec |038 1108|0027 078 | ... g S
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UPPER STAGE ENGINES® PURPLE or BLUE LABEL
%-Aau:s 1$35 $.70 | 0./4 0625 | 4 sec 75 oz. 22 oz 024 sec [0.39 11.1 0027 078 | /4A.8-4S Series 111 engines
1bA6-4S  [$40 § .80 | 028 125 | 4sec| 1.0 oz 46 oz. | 020 sec |042 11.9 |0055 |.56 | [/HA.8-4S e 175 ki Jong
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BOOSTER ENGINES RED LABEL
$.8 | 028 25 none 4.0 oz 0.18 sec |0.36 102 I/2A.8-08
$ 90 | 056 250 3.0 oz 048 sec | 042 119




DESIGN
NOTES

BUILDING "D" POWERED MODELS

Estes "D’ engines opan a whole naw world of per-
formance 16 the nodel rocketesr, [tg greater total
Impulse and higher initial thrust make it easy to fiy
larger, moté advinced designs

Altho eanventional medel recket bullding and

Jues can be used

flying re e & lew important
ditlerences 10 romember whes s for "D
areas —

power. Spacial attention is |
stability, engine me and multi-staging.

STABILITY

About twice as my
enging, This
ght in & rac 1
model (o make sure it will

A "D
convention
rearwara col
allowed for in

be stable,

walghs

Don't just stick a "D’ gine mounl in 3 &
model and expect il to My. Always siring test your

i the lechnical ton of your Estes
i nose cone weights or enlarge
the fins until Il does p e string lest,

MULTI- STAGING

The grealest ditficulty in muiti-staging with
engines comes in xesping the fins on Doosier s
The problem  aris when booster and up
separate — ihe Goostar starts 16 lumble at
causing extremely high forces on the fins. The e
that the fins will break off at staging unless they are
attached very strongly.

usi be sirong. One-gighth
thick balsa s best. Don't maka the fins exc
large, Generally, boosier ling en D birds sha
to be more than 1-1/2 times th ! upper s!
Attach the tins securely. One method of re

SPAEAD A MEGLULAR GLUE
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A FILLET
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HOLDS pe-STMMWG  E4SY 7O MOVE

bird shoulg b exira sfrong to

withsiand {he higher acceleratio pead the model
will eng i . baisa shes! (5
genarally t
ENGINE MODUNTING
A Series |V (D) né will w a BT-50
bodgy Lt tne fits a

BT-20. H
ade ax 6
e holder 1o 18l
as an engine hlack.

bird must
an EH-2
AR-2050

MGEEN ENGINE MEANS STRONGER )

If
TWO WRAPS OF MATC O TARE ENGINE BLOCK i§ NEECED

(GUSSETE HELR TA Ry
THAWET LOAD IN THE

LARGER TUBES
AEPIEIN!‘.-I;DCII._‘.

[\

Y .
‘{.‘ -: 1 0F ¥ GUSSETS WADRE reowm
\ 1 1/ GHEFT MALS A A
a large: body tube,
- For @ BT-56
sed, |n larger
with gusseals
glue and let it dry

5ize rocket the AH-E
tube sizes the rings
Always uvse

fin root s shown; the inventive rocheteer should be abila
te come up with ather, agqually goog melhods

It isn'{ necessary to tape “'D° ang together when
multi-staging. However, the rockel must be bulll 55 that
the slages slide apart n @& straight |ing when they
separata, The engines musit be positioned so the nozzie
of the upper siage engine |5 direc line with the jop
ol the booster engine.

It a Serigs |, |1, or |1l up tage engine Is t
should be positioned se 15 nozzle and touche: 3
#nd ol the booster engine. Again. it is not necessary fo

lape the engines together. but it is necessory to make
sure thal the slages will slide ap na straight tine.

(BTAGING |5 MORE COMPLEX WHEN COUSLING SERIES IV TD up,:;_h
KHGIMES THAN WHEN COUPLING 2 SEMES IV ENGINES

AR-BOEE RINGE LB i -
BUILOING L# THE BOOSTER

BOOSTER AND UPPER STAGE BOTH MAY WE MELD IN PLAC

Wit AR
DF TAPE FOR FRLCTION FLT iNBiDE ThE TURES
BRWITH ENCINE WOLDERS
Regardless ol the size ol the upper Elage
Stoge coupling should be o
apart in a straight line for
separale. This b

whather your D' b
model. fly it on a caim
so you don®t | ways foll

you'll find it makes rocketry more enjoyabie

Fly your Saturn V with a single '0'" 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

LAUNCHING VERSATILITY WITH
QUICK CHANGE ENGINE MOUNT ADAPTERS

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

Cat. No. 694-EM-2050 . . . _ . % .35

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.

0 W"
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DESIGNED FOR “D" ENGINES

The Astron Cherokee comes on strong! Especially de-
signed for the Estes D" engine, this sleek bird will prac-
tically sail out of sight. But its big 18" chute will bring
it safely down for flight after flight. Comes with a beau-
tiful decal sheet to compliment its trim lines. Other kit
features include die-cut fins, quick-change engine mount,
and heauy-duty construction. The Cherokee is easy to
build, but because of the powerful “D" engine, it's re-
tommended only .for experienced rocketeers. -Engines
not included. Shipping weight 11 oz,
oty No:B894:-K-47,. ... . Lol s $2.75

SPECIFICATIONS

Length .......21.6in (54.9cm)

Body Dia. . . . . 1.325 in (33.7 mm)

Weight . .. ... ... 2.750z (784r)
98

RECOMMENDED
ENGINES
D13-5
D13-7

Cat. No. 701-K-52P
{with payload sec. Shpg.wt.11b, 8 0z)..... $5.00

Cat. No. 701-K-52

{without payload section or

nose cone for use as Cineroc
booster. Shipping wt 1 Ib) . . . $3.50

RECOMMENDED

ENGINES
Booster
D13-0

Upper Stage
D13-7
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THE KEY TO SAFE
DEPENDABLE LAUNCHES

Estes Launching systems and companents
are designed for perfect lift-off of your
rockets, Advanced features include space
age miniaturization, self-powered, launch-
anywhere units with push button control,
key-controlled safety interlock and con-
tinuity check light. The next 8 pages have
everything you need to get those birds
off the ground.

COMPLETE

LAUNCH CONTROL

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
panel, 18 ft. of No. 18-2 zip cord, micro
clips, battery clips, and assembly in-
structions. Use with either 6 or 12
volt power supplies. Shipping weight
12 0z. Cat. No. 701-F5-5 L -0 %3.50

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
don’t have access to a car battery, use
a Ray-0-Vac No. 918, Eveready No. 731,
or a Burgess TW-1, available at most
hardware stores.

Rocket not included

. PORTA-PA

PLASTIC TRIPOD LAUNCHER

Space-age designed, the Porta-Pad is rugged enough
to take the stress of countless launchings, even with
the big Estes D" engines, yet is lightweight and
compact enough for easy carrying and storage.
Strong, girder construction, yellow plastic legs snap
off for storage in field box. Friction grip secures
rod firmly (accommodates standard 1/8" rod or
heavy-duty 3/16" rod). Tilt adjustment allows you
to compensate for wind, For extra versatility, adapt
your Porta-Pad for rail launchings (see page 104)
by using a separate blast deflector No. BD-1 (see

page 106). Shipping weight 1 Ib, 8 oz.
Cat. No. 701-RL-4 .. ..........

The recommended electrical sys-
temn for use with the Porta-Pad is
the F5-5 Launch Control System
(see page 100) and a 6 or 12 volt
car battery or other power source.
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ELECTRO LAUNCH

2Si'lippiﬂg wt. 46 oz. Cat. No. 701-F5-4B . . . .. . .

Rocket not included

/,

THE completely self-contained launching system for “all in one' ease and
maobility. A high impact plastic base and extra large blast deflector assures
dependable operation throughout your rocketry career. Features push
button ignition control from a hand held unit with a safety interlock and
check light to prevent misfiring. Requires 4 size D photofiash cells (not
included) for 6 volt operation. Easily converts to 12 volts for extended bat-
tery life and heavy duty use by adding 4 extra batteries and changing to
a 12 volt pilot bulb. Use it for rockets weighing up to 6 oz., or anchor the
base to the ground for heavier models. For launching cluster models, add
extra battery pack (page 106) or use LAUNCH CONTROL SYSTEM FS-5
(page 103) with 12 volt car battery. Shipping weight 30 oz.

(oL AL L 0 17 = S e I S S S $4.50

Same kit as above, but ‘batteries for & volt operation included.
..... $5.50

The biggest little launcher
in the world!

LAUNCHER

This flexible launcher gives you ideal
launch cantrol and convenience. Tripod
stand permits launching of rockets up
to 12 oz. (and adjusts to fit uneven
ground). Tilts to compensate for wind
direction and speed. Legs fold down for
compact storage. Use with Launch Con-

trol System FS-5 (page 100) or any.

other electrical ignition system. Comes
in easy to assemble kit form with com-
plete instructions. Shipping wt. 2 Ibs.
Cat. Ne. TOT-RL-3.. . .. ... %3.00

Designed for a perfect countdown and
launch sequence. Same as in the
ELECTROLAUNCH, it features safety
interlock, continuity check light and
push button controlled launching. Comes
in a kit with 12 volt pilot light and in-
structions for wiring into your system
gr portable launcher. Shipping weight
oz.

Ideal for demonstrations and regular
launch duty. Clear plastic construction
shows the inner workings. 12 volt cir-
cuit comes complete with 8 size D photo-
flash cells for instant ignition flight after
flight. Comes with all parts, instructions,
and launch systems manual. Shipping

weight 62 oz,
Cat. No. 701-F5-88. . . = . . .$7.50
Without photoflash cells. Shipping
weight 30 oz,

Cal. No. 701-F5-8 . .

INTERLOCK

.. $5.00




RAILS

§ FOR RAIL LAUNCHING |

1 Nylon screws (AS-1) turned into-
| {body tube, trimmed and glued in
q | place.

| Two pieces of thin hardwood cut
from tongue depresser or stir
stick, glued into T rail farm,
then glued to rocket.

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

.

PILOT LIGHT HOLDER: Add visual control to your
launch panel by wiring in on arm or continuity check pilot
light. Holder is steel with V2" red plastic jewel, mounts
in 7/16" hole. Takes either 6 or 12 volt bulbs, bulb not
included. Shipping weight 4 oz.

Cat. No. 701-LH-1 .

6 VOLT BULB: Fits holder No. LH-1. Shipping weight
1oz {Type 510

Cat. No. 651-AL-6 ...... L $.20
12 YOLT BULB: Fits holder Mo. LH-1. Shipping weight
1 oz. (Type 53.)

Cat. No. 651-AL-12 . .. ...

KEY SAFETY SWITCH: A must for every control parnel.
Prevents accidental lounching of rockets. SPST, turns on
with key, must be turned off to remove key. Mounts in
12! hale. One key included with switch. Shipping weight
4 pz.

Cat. No. 691-KSW-1A .
EXTRA KEY: Cat. No. 651-KSW-1K

PUSH BUTTON SWITCH: Heavy duty construction mo-
mentary type, SPST, normally open. Excellent for use as
a firing switch. Mounts in 142" hole. Shipping weight
4 oz.

Cat. No.' 651-SWM-1 . . . i e=c $500

ROTARY SWITCH: Twelve position single pole rotary
switch — just right for use as 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 32 "““hole. Shipping weight
5 oz

Cat. No. 701-SWR-1

DIAL PLATE: Numbered 12 position plate for use with
rotary swifch No. SWR-1. Mounts on panel with same
nut used to hold switch. -Etched aluminum on black back-
ground. Shipping weight 1 oz.

Cat. No. 701-DP-1

SOLDERING IRON: 25 watt, top quality tool for mak-
ing good connections in launchers and other electrical
circuits. Does the work of irons of higher wattage.
Develops up to 7209 F. Handle remains cool. Replace-
able, pre-tinned nickel-plated tip gives extra long life.
Use with ROSIN core solder. Shipping wt., one pound.

Cat. No. 671-Si-1




BATTERY PACK: Duroble plastic' cosed 12 wvolt battery  pack,
ideal for use os o booster for the Eleciro-launch, o power
supply for other launchers, phone systems or any other range
power application. Can be set up to deliver 3, 6, 9, or 12 volts,
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.

Cat. No. 701-BP-2 .......... e e e e e ey $3.00

TWO PIECE ROD: Handy collopsible two piece rod for portable
launchers. Pieces slip together to make a 36" long rod, Base rod
has a diometer of Y&". Shipping weight 6 oz.

Cat. NG 6ST-RLR-T. 0. o5 e o e b R

ADD ON ROD: Sturdy %" diameter, 18" long launch rod section
exponds two piece rod (see obove) to 53" length; gives extra
control of flight path — especially with heavier models. To
ossemble, separate two piece rod, insert tapered end of add-on
rod into hole in lower rod, insert upper rod into hole in add-on
section. For o constant 14" diometer launch rod, join two or
three add-on sactions fogether. Shipping weight 6 oz.

Cat.ND. TOT-RLR-2 ..o e s ienin «-v... $.25 per section

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

Cat. No. 701-BD-1 ........ e T R e s $.50

BLAST DEFLECTOR PLATE: Slip-on metal deflector plate fifs any
launcher using V8" rod, protects louncher bose from rocket
blast. Four inch diameter. Shipping weight 5 oz.

Cat. No. 701-BD-2 . ......... R i e e e e e $ .40

PIVOT: Adjustoble launch rod. mounting pivots up to 25° to
compensate for tilt of louncher base, windoge, efc. Easy-ta-
assemble, mounts to louncher bose with 2 #4 screws. (Rod
not included.) Shipping weight 2 oz

= LR [ 1) L et e R R e e T e S $ .45

IGNITERS: Easy-to-use, extra. relioble igniters — the some 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. 700-NWI-1 . .. ............ veeiaieel 6 for § .20

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

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

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

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

GRENOGEST-PERA T < b sl e b i $ .30

MASKING TAPE: Use to secure engines in models, maosk for
painting, etc, Strong, flexible V2" wide tape comes in 30' rolls.
Shipping weight 5 oz.

Cat No P OT-MICT bt B o imiasa et e 4B A0

MICROCLIPS: Equip your louncher with the best. Spring-loaded
solid copper clips ottach lead wires to igniters. Easy to clean
ond highly conductive with flat contact surfaces. Only 1.1
inches long, ottoch to leads with or without solder. Shipping
weight 1 oz.

Cat. Na’ B51-ME-1 0o 3500l SatelsTada i, 2 for $ .25

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

Cat. No.701-BC-1 .........c0una T T L T O $.45

BATTERY CONTACTS: Spring brass battery clips for special bat-
tery installotions, replacement part for the Electre-launch. Fit
size D cells, can be trimmed to fit smaller botteries. Shipping
weight 1 oz.

Cat.No.BSIBC-2 ... .......c0iinneue.. 24or% .20

LEAD WIRE: Flexible, durable size 18 two conductor insulated
wire. Ideal as o lead from firing panel teo launcher, zip the
conductors apart for wiring inside the panel. In 12 foot lengths.
Shipping weight 5 oz,

Cat. No. 701-LW-12 . . . . o v i it s cmmncnemsaams 5.75

TERMINAL LUGS: Tiny V2! long solderless lugs maoke electricol
connections o snap — insert bare wire into the end of the
lug and erimp in ploce with pliers. V8" hole for terminal.
Shipping weight 1 oz

Cat: No. 861-TL-1 . ... .. .ccvsassasaaananass $.05




COMPLETE

olARTER
OUTT

* the high flying, easy-to-assemble

1 ; : : Estes offers the
Alpha kit, 2 engines, instructions fihest assortment B“Ilnlnn WITH
% Electro-Launch — self contained . . Of parts for
electric launcher, with batteries bullding your own ESIES suppllis
designs or modifying
* fact filled design manual existing rockets.

The DSK-75 kit includes a
Field Operations Box at no
extra cost!

This starter outfit features 1Iw famous seif-
contained Electro-Launch, “the biggest lit- |
tle launcher in the world”., Its advanced
features are explained on page 102. Also
included is the easy-to-assemble, high- flying
Alpha kit, 2 engines, 4 Electro-Launch bat-
teries, and design manual. Shipping wt 2 Ib
8 oz.

Cat. No. 701-DSK-765 ........ $7.50




RECOVERY
o EQUIPMENT
= & SUPPLIES

PAR‘ACHUTE KITS: Get the best in parachute recoveryl Two color printed plastic "chutes give
maximum visibility — feature easy-to-see pattern. Lightweight, durable and easily folded, these
chutes are only 0.00075" thick, allowing the mast material to be packed into the least body
space. Each kit comes complete with ‘chute material, tape strips and shroud lines.

Shipping weight 2 oz.

2 Orange and White 5
701-PK-8 8 inches Red and White 2o $ .25
Rad and Yellow
701.K12 | 12 inches Yollow and Blusk 078 $ 25 I
Orange and Black oz, :
701-PK-18 18 inches Red and Yellow s § 35
Orange and Black 5
g 3 Red and White 298
l 701-PK-24 24 inches Oraiigs.and Biot i $ .50
Bt e

PARACHUTE MATERIAL: You get o big square yord of extra strength, high visibility black
plastic 'chute material. Each sheet can be cut to make one or more round or square para-
chutes up to 36" across. Net weight .98 oz. Shipping weight 5 oz.

Cat. No. 701-PM-2 . ....% .50 each

SlTI!EAMER MATERIAL: Bring light weight models back to earth with bright orange, flame re-
.!IHD'I:I' crepe paper streamers. In 7Ya foot lengths, enough for two to eight streamers. Avail-
able in 1" and 2" widths, Specify size when ordering. Shipping weight 1 oz.

1" wide Net wh, .092 6z. Cat. No. 651-5M-1 . ..3for§ .30
2" wide Metwt. 184 0z. Cat. No. 651-5M-2. . . ST . & N G | ]

110

RECOVERY WADDING: Extro soft and flexible, light weight
tissue paper (bothroom type), specially treated to make it
flame resistant. Gives the very best protection from hot ejec-
tion goses for parachutes and sireomers. Each package con-
tains opproximately 75 413" squares — enough wodding for
up to. 25 flights, Instructions included in pockoge. Shipping
weight & cz.. Cat.No. 701-RP-TA . ............. 5.40

SHROUD LINES: Build reliable, durable cusiom parachutes
with this strong, hard surface shroud line cord. Comes in 72
yard spools. Shipping weight 5 oz. ;

Cat NG FOY-8ET-1 o s e s el Vo o $£.35

SCREW EYES: Atrach recovery systems to nose cones or nose
blocks with these light weight metal screw eyes. Available 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: %" long; .01 oz.; Cat. No. 651-SE-3 3 for § .10

TAPE DISCS: Fasten shroud lines to plastic ‘chutes or stream-
ers. with these 34" pressure sensitive tope discs. Shipping
weight for 12 dises, 1 oz.

Cat. NosBE1-TD-Y .5 S oiisai g o 7 12 for $ .15

TAPE STRIPS:  For top strength, low bulk ond low weight,
fasten shroud lines with these 12" = 34" tope strips. In sheets
of 35 strips, shipping weigh! 1 oz

Cat: Noo 851-TD-2". sonitvvesida v i $ .30 per sheet

SHOCK CORD: Convenient 18 lengths of model airplane con-
test rubber to obsorb shock of ejection ond recovery system
deployment. In Ya" widihs for normal models, 4" widths for
heavy rockets. Specify width when -ordering. Both are 03"
thick. Shipping weight 1 oz.

8" wide: Net wt. 0.039 oz., Cat. No. 671-SC-1. . . .$ .10

Va'' wide: Net wt. 0.078 oz., Cat. No. §71-SC-2 . . . § .15

Also 36" long for greater stretch on those larger birds.
Ya" wide: Net wt. 0.078 cz., Cat. No. 681-SC:3... % 20

SNAP SWIVELS: For quick chonges ond reduced tangling in

L yOUr recovery systems, use these tiny 1Y long snop swivels.
Net weight .01 oz, Shipping weight for 6 swivels 1 oz.
CatNo BTS2 oL s s 6 for $ .25
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FOR BUILDING ROCKETS OF YOUR OWN DESIGN

Price Length Inside Dutside Wall
Each Diameter| Thickness

| \Q\\\

Cat, No,

2///

Wt in Ounces

4/

“Replacems

1 part 1ot the Astrom Scout. with hotes punched, B sure to pive catalog aumbies and lengih when ordering

Diameter Net Ship.
BT-5, Spiral-Wound Paper Tube, for nose sections and strap-on payloads
. 651-BT-5 $ 30 18" 0.515" G.541" 0.013™ 219 11
651.BT-5P $ .05 51 0.515" | o541* | oo 052 4
BT-10, Mylar Plastic Tube, for featherweight madels
c 701-BT-10 $ .30 9 o.710" 0720 0.005* 088 TN
701-BT-10H 515 3.062" 0710 0.720" 0.005" 029 1
BT-20, Spiral-Wound Paper Tube, for competition and sport models
K 651-BT-20 $ .30 18 0.710" 0.735" 0.013" 288 11
651.BT-208 £ .15 8.65" Q7in” 0.738" 0.013" 138 4
&51-BT-20D $ .15 6.5 a.710" 0.734" 0.013" .104 4
651-BT-20G $ .10 3.5" 0.7107 0.738" 0.013” 056 4
&51-BT-20J £ .10 275" o7 0.7346" 0.0713™ 44 4
651-BT-20M $ .10 225" 070" 0.736" D.013" 036 4
T BT-30, Parallel-Wound Paper Tube, for sport models
701-B7-30 $ 30 9" 0.725" 0.767" D.021" 270 A=
651-BT-30F $ a5  i0q 0.725" 0767 0.021" 210 4
651-B7-308 $ .20 6.125" 0.725% 0. 767" 0.021" -1B4 4
651-8T-30C $ .20 558 0.725" 0767 0.021" 165 4
651-B7-30A° $ .30 3.5 0.725" 0.7467" D021 105 4
701-87-30J 505 2.75" 0.725” 07467 0.021" 082 el
B BT-50, Spiral-Wound Paper Tube, for sport and high performance payload models
651-8T-50 % .40 18~ 0.¢50" 0.976" 0.013" 378 11
701-8T-50L $ 35 | 0.950" 09747 Q.03 2432 5
701-BT-50W $ .30 o.5" 0,950 0.876" 0.013" 200 &1
651-BT-50H $ .25 7.75" 0.950" 0.974" 0.013" 163 4
701-BT-508 $ .20 4 0.950" 0.978" 0.013" .084 4
D 651-8T-50J $ .15 275" 0.950" 0.976" 0.013" .058 4
BT-55, Spiral-Wound Paper Tube, for sport and demonstration medels
7018755 $ 60 | 18 1283" | 1335" [ ooz21” [ 672 11
701-8T-55V $ 55 16,35 1.283" 1.325" o.021" G687 11
- 657.8T.555 $ 20 4" 1.283" 1.325" 0.027" 268 4
BT-50, Spiral-Wound Paper Tube, for sport and demanstration madels
701-87-60 $ &5 18" 1.595 1.637" a.02]" 240 1
701-BT7-60D % .50 L] pa 1.595" 1.632° 0.021" 583 11
651-8T-60K $ .35 i 1.5%5" 1.637" 0.021" 371 &
T &51-BT-50R $ .25 L 1.595" 1.637° 0021~ 265 &
&51-AT-60) $ .15 275" 1555 1.637" 0.021" 1446 &
_BT-70, Spiral-Wound Paper Tube, for monster maodels and tail rings
U 6518170 | s 85 [ 175" [ 2375 [ 2217 | ooz 130 14
___ RT-70, Spiral-Wound Paper Tube for tail rings .
B enterzoa | $ s [ o7 [ 2i75" | 2217 | ooz ] 050 4
Clear Plastic Tubes — for payload sections
&651-F5T-20 $ 30 8 o.710" 0.7348" Q.01 148 4
651-PST-200 5.5 275" o7 0.7356" 0.013" 058 4
701-PST-505 $ .25 4" 0.950" G.976" 0.013" 110 4
701-PST-60R $ .50 5 1.595" 1.637" 0.021" 350 &
s 701-PST-65R $ 88 | & 1750 | 179¢" | oo23* | as0 &

body birhes
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launchings! Carry instruments, biological specimens,

etc., in these light-weight, high capacity payload sections. These capsules
come complete with all needed parts, including nose cone, bady tube,

nose block or adapter and screw eye.

_Vl:_ighl oz, Inside | Inside {Overall

‘Body Mat’l, | Net | Ship. Fits Dia. | Length|Length
651-P5-20A Clear Plastic | .16 | BT-20 J1o" 2 4"
651-PS-20C Clear Plastic 40 4 |BT-20 950" 3N i
651-PS-308 Regular Tube] .24 ] BT-30 2R o 178"
&51-PS-50A Clear Plastic | .39 + BT-50 950" 3% 6.50"
651-PS-508 Regular Tube| .36 4 | BT-50 50" 3" &.50"
701-PS-50C Claar Plastic | 1.0 1l BT-50 1.59" 4" 110.5"
701-P5-50D Regular Tube] .95 Il T-50 13558 4" | 105"
701-PS-50E Clear Plastic | 1.1 11 BT-50 1.75" 4" 10.5"
701-PS-558 Regular Tube| .53 1 BT-55 |28 3t Ji63
701-PS-60A Clear Plostic | 58 Il BT-40 169" 4" 9.50"
701-P5-608 Regular Tube| .20 11 | BT-éQ | 1.59" &' 105"
701-PS-60C Claor Plastic | 1.0 11 BT-60

~ MERCURY CAPsUL

D5, Add a special tauch
to your rockets, Get
this madel Mercury
Capsule. A big 1.8
inches in diometer and
3.2 inches high, this
copsule is equipped
with @ remevable base
for easy payload
access, Comes in egsy
to assemble kit form
with a full set of adapt-
ers to fit the capsule to
most Estes body tubes.
Maokes an ideal display
madel too. Shipping
weight 3 ounces.

$1.00

651-PSM-1




LIGHTWEIGHT GEMS FOR BT-5

1-BNC-5V 25 - 3/9" (0541 1747 1 0.013 oz, Ve
51-BNC-5E $ .25 1 3/8” |0.541”| 1/4" 0020 0z. | 1 oz
1-BNC-55 3 25 T 1/2" |0.5417| 1/4” 0.016 oz. 1 oz,
651-BNC-5W $ .40 2 7/8" |0.541%| 1/4" 0.039 oz. 2 oz,
PERFECT FOR BT-10
651-BNC-10A  § 25 13/16"(0.728" | 1/4" 0.03 oz. 1 oz,
T01-ENC-10B $ .30 1 11/16"0.728" |5/16" 0.05 oz. 1 oz,
VARIETY FOR A BT-20
651-BNC-20A  § .25 13/16"[0.736" | 1/47 0.03 oz, T oz,
701-BNC-20P ;-g_.,._ip- 1 5/16" 10.900" |1/16" 0.07 oz. 4 oz,
701-BNC-20B  § .30 1 11/16"o736M |5/ 16 0.05 oz 1 oz
651-BNC-20R  $ .40 2:3/4" 10,736 3/8" 0.07 oz 2 oz
651-BNC-20N % .45 2 3/4 107367 172" 0.08 oz. 2 oz,
BALSA BEAUTIES FOR BT-30
651-BNC-30C § .30 | 3/49" [0.7677[ 3/8" 0.04 oz 1 oz.
T01-BNC-30D DS 1°1/2¢ |0.a671| 3/8" 0.06 oz. 1 oz.
' 651-BNC-30M  $ .40 Q20 |0T6T| a2t 0.06 oz. 1 oz,
701-BNC-30E .45 2 3/16" 107677 |7/16" 0.07 oz. 1 oz,
_701-BNC-30N $ .50 2 3/4" |oFeTt| 1/2” 0.08 oz, 2 oz,
DESIGNED FOR THE BT-50
651-BNC-50J $ .40 4..3/87 | [0.976:| 1/27 0.08 oz. 4 oz.
701-BNC-50K .50 2314 |0976| 1727 D13 oz, 4 oz.
T01-BNC-50X  § .60 3 /4 19,9761 121 1°0:15 oz, 4 oz,
671-BNC-50AD 5 .75 40716 |1.300" 1/2% 10,25 oz 6 oz,
| 651-BNC-50Y 15 4 3/8" |0.976"| 3/8" 0.16 oz. 6 oz,
JUST RIGHT FOR THE BT-55
651-BNC-55AA § .75 R D VL IR 0.15 oz. oz.
T01-BNC-55F  $ .80 3 7/8" 1.325" | 1/2" 0.19 oz. 4 oz.
T01-BNC-55AC % .90 5 3787 1.325%]-3/8" 0.32 oz, 6 oz
' F EXCLUSIVELY: FOR THE BT-60
TJO01-BNC-60AB § .75 ‘2 5/87 11.6377[ 3/8" 0.23 oz. 4 oz,
651-BNC-60T $ .75 2 T/8Y° 11:637e /20t 0.17 oz 4 oz.
] ) 651-BNC-60L ; 5 3 178" |[1.637" i 0.34 oz. 4 oz,
Trim nose cone stock to approximate shope Mb!ugla Dnl'ChucI-: g | 681-BNC-60AH 1'50 6 5! £ 1.637" 7/ 0 1.0 oz 5 or.
: — IDEAL FOR THE PST-65
D T01-BNC-65L 5 .85 [ 3 1/4" Niase /2" | 0:41 oz. 4 oz,
i — = FITS THE BT-T0
/4" dowe! glued inta stock | D [681-BNC-70A]  §1.50 il - B e o il [ o 6 oz.
= ESPECIALLY FOR OUR ENGINE MAILING TUBE
g rockets > T01-BNC-MTD  § .40 | 1 w2 [1.002"] 3787 ] 0.06 oz. 4 oz,
» be sure AND A TAIL CONE FOR BT-55 (with pre-drilled hole)
PostoEkst o D 701-BTC-55Z __ $1.00 [ 3 PSERSTNET . T35 e [ a o
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LIGHTWEIGHT PRECISION MADE PARTS
for building your own rockets

Super light, precision made balsa adapters give unlimited flexibility for model rocket design.
Switch from one size body tube to another 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
adapter can be hollowed with a knife or drill to make o passage for ejection gases. All adaopt-
ers have ot least ¥2” mating surface on each end.

BALSA TUBE ADAPTER USES

651-NB-200 § .30

701-NB-30  § 35 725" /o BT-30 014

it ps i|

Adopt large payload tube to small booster Pass sjection gases into larger tube

|
|
701-NB-50 $ 40 950" 1% BT-50 .040 4
671-NB-55° § .45 1.283" 14 BT-55 k18 @ !
[ 651-NB-60 $ .50 1.595™ 11" BT-40 190 4
\ TOT-NB-1MT $ .40 937" I Mailing 040 4
' Tube b51-TA-520 $ 30 BT-5 ta BT-20 rrs 078" [ 004y
651-TA-550 $ 35 BT-5 to BT-50 2 Lar D06 4
701-TA-2050 $ .45 BT-20. to BT-50 3.0 2.0 0.15 4
651-TA-2050A $ .35 BT-20 to BT-50 2.0 142 0.1 4
681-TA-2055 § .45 BT-20 fa BT-55 25" [5 027 4
651-TA-2060 $ .60 BT-20 to BT-&40 3.0 20" 0:20 4
701-TA-5055 § 55 BT-50 to BT-55 2.0" 6 0.50 - 4
851-TA-5060 $ .60 BT-50 to BT-40 10" 20" 0.23 -4
701-TA-5065 § .65 BT-50 to PST-85 | 3.0" 200 D.26 4
701-TA-5560 $ .40 BT-55 to BT-40 2.7 i) 025 4
701-TA-5565 $ .65 BT-55 1o PST-45 | 2.7° |5 0.8
701-TA-6065 $ .60 BT-60 to PST-65 | 20" 05" [ T
701-TA-6070 $1.00 BT-80 to BT-70 2.7 5" 045 4

651-JT-5C $ .10 3 455" EAS BT-5 020 oz
851-JT-20C  §$ .10 708" 50" 3 BT-20 027 o

651-J7T-30C  § .10 724" 650" 3 BT-30  .030 oz
651-JT-50C  § .15 949" L aee (Bl BT-50;- . —05) -cz.
651-JT-55C  $ .15  |.28" 125" Tt BT-55  .088 oz
651-1T-60C $ .15 1.59" 255" 1" BT-80 124 oz

671-JT-T0OA  § 20 2.175" 2.115" 1 BT-70 140 oz,

651-EB-20A
651-EB-208
651-EB-30A
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Gel a precision engine fit in large body tubes with-
out odding unnecessary weight. Engine mount sets
come complete with instructions — just assemble and

glue in place in your model. :

EH-2050 Fits BT-50, includes BT-20J, EB-20A, 2 rings

for centering helder tube, and IT.50C for positioning
rings. Net weight 0.1 oz. Shipping weight 5 oz
Cat. Mo, 651- EH-2050 gk % .35 each
EH-2055 Fits BT-55, includes BT-20J, EB-20A, 2 rings Dintniions Weight ozx.
for ‘centering holder tube, and JT-55C for position- Inches! Net Shio. Maijor Use
ing rings. Net weight 0,14 oz, Shipping weight 5 oz. Catalog No. Erice il 2 i i
Cat. No. 651-EH-2055 : $ .35 each 701-BES-10 3for$ 50 1/32x3x9 065 4 High Performance
EH-2060 Firs BT-60, includes BT-20J, EB-20A, 2 rings 651-BFS-20 Ifor§.40 J1/16%x3x9 130 4 “feh Performance
for centering holder tube, and JT-60C for position- &51-BFS-20L 3for$ .55 Q1/16x3x12 73 & High Performance I
ing rings. Net weight 0.17 oz. Shipping weight 5 oz, 651-BF5-20B | 2for$.70 J1/16x1/2x6 015 2 | Glider Eleven |
CovNaE 63 LA 2060 15 ZE33 emch 651-BFS-30 | 3for$ .45 J3/32x3x9 150 | 4 | Spert Models
651-BFS-30L | 3for$.50 §3/32x3x12 .200 6 Sport Models _
Mounts for D engines are on page 97 701-BF5-40 3for$.55 Q1/8x3x9 200 4 Cluster Rockets |
PAPER ADAPTERS 701-BFS-40L 3for$.70 J1/Bx3x12 265 & Glider Wings |
Add still another dimension to racke! design. Eosy to use poper adaplers 701-BFS-605 | 3for$.20 §3/16x1/2x37| .020 2 | Scout Fin Replacement [
are perfect for moking transitions’ between 1ube sizes for countless designs. 701-BFS-80 $ .40 sach 1/4%x2x17 1.00 12 Sky Slash Body |

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, and BT-50 in BT-40. Also
three universal topered shrouds and instrucfions.
Shipping wt. 2 ez,

Cat. No. 701-TA-1. R R ...% 40

20-50 RINGS — 20 rings for centering and
maounting 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
mouniing BT-20 in BT-55. Shipping wi. 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

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 trace oround pattern to transfer
design to balsa. A must for the model rocket designer. Shipping

CENTERING RINGS

Easy fo use for centering a BT-20 body tube with a BT-50. Offer-
ing good alignment and fit, the AR-2050 adopter rings' greater
strength makes them o good choice for use in modal rackets that

- T : i v ight 1 oz.
are to be flown with high thrust engines. Weight per pair .285 oz. ey
/?’7\_:%\ Shipping wt. 3 oz, i ol [ o ] e e R e T e s e o s SN et $.25
( E/:,d o R SRV AR D080 s sEissornfve e A for 37 4D FIN PATTERN SHEET NO. 3: Fifteen different fin designs. Same
) Use these rings to center a BT-50 tube in o BT-55 body tube. Extra

stock as sheet No. 2. A greal help in developing new rockets.
Shipping weight 1 oz.
BatsNo  BBY-PP-3: . h o e s v mi e a0

sfrong for “D" engine mounts. Weight 0.062 oz. each; Shipping
weight 2 oz. Catb. No. 694-AR-5055 .. ... ........... .4 for $ .25
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DECALS

STARS AND BARS: Sheet of 12 red, white and blue
Air Force emblems, each 14" wide. Fit on fins and
body tubes, look great on gliders, Shipping weight 1 oz.
CarNe: OS5 mDa] T T T e re PR R (1S $ .15each

LARGE STARS AND BARS: Add a special touch to your
large models. Sheet contains two large 2/ insignia, two
medium 134" insignia and appropriate designations,
Shipping weight 1 oz. Cat. No. 651-D-2. . .$ .15 each

Va" LETTERS AND NUMBERS: |deal for code mark-
ings and identification on smaller rockets. Sheet contains
65 characters 4" high. Available in black or white.
Specify color when ordering. Shipping weight 1 oz.
Got. /Mo 65TD=4 . oL e $ .15 cach

3" LETTERS AND 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 DEC*.L: 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 3 V2" x 434", Shipping weight 1 oz.
Cot. Mo 651-D=100 ... 2. s ieens $ .50 each
DECORATING TAPE, black: Thin, tough pressure sensitive tape is

perfect for stripes, bars and other decoration. Eosy to apply and only @
0015 thick, decorating tape comes in rolls ¥4 inch wide and 144

inches long. Can be cut with knife and straightedge for special sizes.

Cat.No. 701-DT-1, shipping wt. Soz................ $ .30each
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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,
914" x 4", available in red, black, gold or white. Specify
color and check size when ordering. Shipping weight | oz,
(o L s b e b e e s $ .25 each

35'* CHECKERBOARDS: Big 3&" square checks for your
large models. Cut out special patterns for even more
striking effects. Large 92" x 4" sheets, available in
red, black, white, gold or silver. Specify eolor and check
size when ordering. Shipping weight 1 oz.

(ol TR R ] o 2 S S R LT $ .25 each

20" DECAL: 3" x4'5'" decal just right for BT-20
size models. Printed black on clear backing. Shipping
wt. 1 oz.

Cat. No. 693-KD-45 . ... ... ... ... $ .15 each

50" DECAL: 4-color, 4" x 9" decal for BT-50 size
models. Shipping wt. 1 oz.

Cat.cNol 693=-D=-135 0 i iG i ls s Jes i $ .50 each
e e e RS T 0]
MODEL MARKINGS: Collection of black markings,
numbers, patterns, etc., on 4" x9" clear backing.
Shipping weight 1 oz. Cat. Mo. 692-D-12.5 .25 each

COLOR STRIPES: Put vertical stripes and horizontal
rings on models the easy way. Each sheet has ten stripes,
1/32" through V2" wide and 912" long. Available in
red, black or yellow. Specify color when ordering. Ship-
ping weight 1 oz. .

ot No -GS 1oD=Y s v e s Gt % .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 3V2" x 814" sheet. Printed in
brilliant red, white and black to add extra color. Shipping
weight | oz. Cat, No. 651-D-5.......... $ .25 each

#1 KIT NMAMES DECAL: Dress up models with these
special kit names decals. Identify and decorate — easy
to apply. Comes in black or white. Specify eolor when
ordering. Shipping weight 1 oz.

Cat Mo B DG s s s 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 32" x 8¥2" sheet. Printed in
stond-out colors of red, yellow, white and black, this
sheet provides the extro touch for good looking models.
Shipping weight 1 oz. Cat. Mo, 651-D-11..% .25 each




BODY TURES

& Body Tubes #B8T-30
NOSE COMES

2 Nose Cones #BNC-30C
1 MNese Cone #BNC-30D
1 Nose Cone #BNC-30E
1 Nose Cone #BNC-30M
1 Nose Cone #BNC-30N

RECOVERY- EQUIPMENT

2 Porachutes #PK-124
1 Parachute #PK-BA
1 Parachute Material #PM-2
1 Streamer Maoterial #5M-1
1 Sheet Tape Strips #TD-2
1 Rall Shroud Lines #5171
& Shock Cords #50C-1
6 Screw Eyes #SE-2
FIN MATERIAL

4 Balsa Fin Stock #BF5-20
2 Balso Fin Stock #BF5-30
MISCELLANEOQUS

& Engine Blocks #EB-0A
3 Lounch Lugs #FLL-2C
1 Design Manual #P-1
1 Fin Paftern Sheet #Pp-2
1 Fin Pattern Sheef #pp.3

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 g~
to build, long-lasting “‘birds." [

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

/- I.. iid o3
Shipped in a sturdy field box with |'""'-f-“ : LA T
handle and compartments for angines, ‘% ™ i

70

supplies, tools, etc. |deal range box, ‘™= 4

Cat. No. 701-ES-55, shipping wt 1 |b, 2 oz .

LIFT-OFF
$17.30 VALUE

FOR
BUILDING AN
ALL-PURPOSE
ROCKET

FLEET

Cat. No. 701-E5-110 . .

SPECIAL
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
Eifts. or for yourselt as you build
advanced or experimental models.
Shipping wt 1 |b. 12 oz.

$11.00

NOSE CONES

1 #BNC-40L I #BNC-208
1 #BNC-30E 1 #BNC-20N
| #BNC-30M 1 #BNC-10A
1 #BNC-20A 1 #BNC-108
FIN MATERIAL
1 Balsa Sheet #BF5:10
? Balso Sheets #BFS-20
3 Balso Sheets #BF5-30
2 Balsa Sheets #BF5-40
BODY TUBES
| #BT-40 2 #B71.20
2 #BT-30 2 #BT-i0H
BULKHEADS AND HOLDERS
1 #NB-&0 3 #EB-30A
1 #NB-30 3 #EB-20A
1 #NB-20 | #EH-2060
RECOVERY EQUIPMENT
1 Parachute #PK-BA
2 Parachules #PK-12A
I Parachute FPE-18A
| Parachute EPK.24A
| Parachute Material #PM-2
1 Streamer Moteriol  #5M.7
2 Sheets Tope Strips  #1D-2
1 Roll Shroud Lines = #5L7-1
3 Snop Swivels #5V-12
9 Screw Eyes #5E-1
& Shock Cords #5C-1
1 Shock Cord #5C-2
MISCELLANEOQUS
1 Bolsa Adapter #TA-2060
| Adopter Set #TA-1
| Neose Cone Stock #MNCS-1
1 Nose Cone Stock #NC5-2
3 Nose Cone Dowels #NCD-1
& Nose Cone Weights #NCW-1
3 Reinforcing Mat'l. #PRM-1
3 Lounching Lugs #L1-2C
1 Decal Sheet #D-5
1 Design Manual #p-1
1 Fin Pattern Sheet #PP-2
1 Fin Pattern Sheet £pP-3

Shipped in.a sturdy field
box with handle and com
partments for engines
supplies, tools, etc. ideal
range box.
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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 Ihs.

Cat. No. 701-ES5-165 . . . . . .. $16.50

ORBIT
SPECIAL

/"' -

«rﬂ_\“

'—

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

""h.."'"\- — “, v f"' e
m ' E n 21 Igniters I Roll Shroud Lines 3 Screw Eyes 1 Engine 3'_'0“:""’
1 Battle White Glue | Sheet Tope Strips 3 Nose Cone Weights 1 Reinforcing
1 Knife Handle 2 Packs: Flameproof 1 Rell Masking Tope Mat'l.
3 Knife Blades Recovery Waodding 2 Balsa Fin Stock 3 Snap Swivels
1 Tweezers 4 Parachutes® 3 Lounching Lugs 4 Shock' Cords
5 Flight Data Sheets 1 Streamer Material 18 Sheets Sandpaper 1 Emery Board
NOSE BLOCKS, ENGINE ADAPTERS Shipping weight 3 pounds.  Sorry, no substitutions. 2 Micro-Clips
i S L 1 Balsa #TA-20504 Cat. No. 7O1-RBK-1. ... .. ... .. .... $7.00
1 Nose Block #MB-50 1. Bals 4T A-2060
1 Nose Block #NB-50 ‘= Rolsa #TA-5060
1 Maose Blocks #NB-30 I Paper #TA-] RANGE BOX
2 Nose Blocks #NB-20 3 SaLE S, Nokidhh: Gl St o llgr i
3 k #EB- ood-looking, r p 5 T
g::::: ::::L: :::—:g: BODY TUBES FIN MATERIAL as included with rhe.specicﬂ above. A big 114" x
1 Engine Mount  #EH-2050 | #BT-60 3 Bolsa Sheets #BF5-10 5Va'"'x 4", complete with a three _:umpanmem rrt'.'-\,r for
1 Engine Mount #EH-2080 | #BT-50 3 Balsa Sheets ’“IBFS""O small ports. Hos full-drc:u.\.-n sgomiess body, snap ‘catch
1 Stoge Coupler £1T-50C 5 3 Bo]lm Sll:eers #BFS-30 with eye for podlock. Shipping weight 2 pounds.s:aolo
1 Sfoge Coupler  £1T-60C 2 #8T.20 3 Balsa Sheets #BF5-40 Cat. No. 701-RB-1 . . . vk i .
2 #BT-10H MISCELLANEOUS LARGE RANGE BOX
RECOVERY EQUIPMENT 1 Poylood Section  #p5.204 Big enough to hold on Aljiscope, an Elecire-Lounch and
1 Porachute Material #PM-2 I Nose Cone Stack #NCS:-1 o model or two, this sturdy oll steel range bax measures
2 Parachutes i PK-8A NOSE CONES 1. Mose Cone Stock #MNC5-2 19" = 704" x &". Watertight construction protects your
3 Parachutes #PK-124 1 #BNC-80L 3 Nose Cone Dowels #NCD-1 supplies, double action latch eliminates spil'|ing,.l'l'll.!|ri-
| 2 Parochutes #PK-18A 1 #BNC-50K & Mose Cone Weights #NCW-1 section froy h_clps keep things orgonized. Shipping
1 Parachute #PK-24A 1 #BNC-30D 3 Reinforcing Mat'l.  #PRM:-] weight & pounds.
3 Streamer Material  #5M-1 1 #BNC-30F 1 Reinfarcing Mar'l. #GR-2 Cat. No. 701-RB-2. . ..
| 2 Sheets Tape Strips #TD-2 1 #BNC-30M & Launching Lugs #UL-2C r =]
1 Roll Shroud Lines #5LT-1 1 #BMNC-204 1 Decal Sheet #0-5
& Shock Cords #5C-1 1 #BNC-20B 1 Decal Sheet #D.4
3 Shock Cords #5C-2 1 #BNC-20N 1 Design Manual #P-1
12 Screw Eyes #5E-1 1 #BNC-104 1 Fin Paottern Sheet #PP-2
I 3 Snop Swivels #5v-12 1 #BNC-108 1 Fin Pattern Sheat #PP.3
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LITTLE ITEMS
THAT GIVE BIG RESULTS IN ROCKETRY

PHANTOM ENGINE: For display and demonstrations, here's 2 an
engine, cut the long way to show. placement of nozzle, propellant, etc.
Helps explain model rocket operatian. Safe, uses only non-combustible
materials. Shipping weight 1 oz.

Cat. No. 651-CE-1 .. .. .. e TR e e W T, $ .50

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" fthick. Mount it on the model with gauze and glue as
shown on poge 60. Net weight 0.032 oz Shipping weight 1 oz

Cat NOTO-ER-2e:5 tood o] ;

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

Eat oV TG EREIIINHE O e s aalllSlie s Loosin s S an i, $.20

FOAM PADDING: Protect poyload specimens, pad poyload capsules
with plastic foam. Pieces are &” x 6" x "W4“. Can be cut and secured
in place with white glue. Net weight 0.08 oz. Shipping weight 1 oz.

oy 2y DM b e s T R et s (A e S $ .20

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

Cat. No. 651-PL-1 .. _..... Tenan LT R T AL S $ .50

NOSE CONE WEIGHT: Balance rockets for perfect stability with these
11/16" diameter lead weights. Center hole for easy atfachment and
alignment. Stack severol for more weight, cut with scissors for less.
Each weighs 0.12 oz, Shipping weight 1 oz

Cat. No. 701-NCW-1 ..o oo, PR R L D A 3for .30

NOSE CONE WEIGHT: 7/16" diameter bross washers for delicate
balancing. /a* center hole, weighs 0.023 oz. Attach up 16 four weights
o 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 strip makes glider trimming a
snap. Great for other balancing purposes too. Comes in 3" x 14" x 0.02"
sirips, net weight 0.085 oz. Shipping weight 1 oz.

CatoNo. TOIENCW 3 i oo e e 5 for $.15

LAUNCH LUGS: Super strength lominated lounch lugs feature mylar
plastic core for durobility, poper outer layer for eosy gluing. Inside
diometer 5/32", fit 8" rod. Shipping weight 1 oz,

1%4" long: Cat. No. 691-LL-2A . ....... 6 for §.156
234" long: Cat. No, 651-LL-2B. . ....... 5 for $ .15
5" long: Cat. No. 701-LL-2C.......... 3for$.20
8" leng: Cat. No. 701-LL-2D. ......... 2for $.20

GAUZE REINFORCING: Attach shock cords, reinforce fin joints with
unmarked gouze. Comes in 3" x 12" sheets. Apply by spreoding o
thin layer of glue owver the area te be reinforced, smooth gouze

down over the glue ond spread one or more loyers of glue owver
the gouze. Shipping weight 1 oz.

Cat. No. 651-GR-2. . .. .... o B D O o 3 for $ .30

PAPER REINFORCING: Double fin strength with this easy to use
self-adhesive treated poper. Cut to shape, strip off protective bocking
and press on the balsh. 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.

Cat. No. B5T-PRM-1. .. .. .o vvaunn R N 3 for § .20

TAPE HINGES: Eosy to use elevon hinges for boost-gliders. Treated
paper, 4V2" x 34", adhesive coated on one side. Sirip off protfective
backing, opply to jsint. Shipping weight 1 oz.

vy R TR B 28 S i s e e e S L s 2 for § .10

ELASTIC THREAD: Strong elostic thread, use as o spring to actuote
elevons on boost-gliders. Each thread is 8" long, 1/32" diameter.
Shipping weight 1 oz

BatiNo. GELEET=1 et e s s a e e 3 for § .10

NYLON SCREWS: Exira light, high strength screws for elevon adjust-
ment on boost-gliders. 2" long, 1/16" threod diometer. Reod TR-4
for information on gliders and their design. Shipping weight 1 oz.

Cat. No. 651-AS-1...... oA b AR T R, S AL ]

STYROFOAM BALLS: Feotherweight 3" diometer styrofoam balls for
"odd ball” designs. Use white glue for best results in ottoching legs,
antennos, stabilizers, etc. Net weight 0.2 oz., shipping weight 5 oz.

CatiND. 701883 . . e s eie s s sinlam e O . P

DOWELS: Extra sirong, light weight, seasoned mople dowels. Shipping
weight 5 oz.

V8" x 18" —_ Cat. No. 651'WD-1........ vaveess 4 for$ .20
A2 2 12 —Cat. No. BTF-WD-2 . . .. ... .o v weeies 4 for $ .20




EASY TO USE!

2-D COMPUTER: Build your own easy-to-use altitude computer.
Get this set of chorts and instructions — everything you need
except tape, thumbtacks and glue — assemble the 2-D com-
puter in a few minutes. Designed for use with one or two
Altiscopes, easily used with other tracking systems. Shipping
weight 2 oz. Kit includes technical report, TR-3

Cat. No. 701-AC-1

DIAL SCALE: Ne mare guesswork, Weigh your birds — or any
of the parts. Callbrated in both groms and cunces, it is occu-
rate to within 2 grams ot full lood, Weighs items up 1o 9 oz.
For ra:ﬁu just slip hook into lounch' lug, or @ pan can be im-

R, AT DTN e s s r s e s i $3B0

&" POCKET SLIDE RULE: ldeol companion to the A|riscc|pe. This
durable plastic rule is complete ond accurate, features A, B,
, et [ X scC on front plus 5, T, and L scales on
back for computing '1|!|Iv-‘h:s and working logarithm problems
With winyl case ond instructions. Shipping weight 5 oz.
Cat. No. 701-SR-3

10" DECIMAL TRIG MULTI-LOG SLIDE RULE: A big rule a1 a

- small price. Complete with 22 scales in a functional grouping
for mathematics, science and engineering — covers full log-

frig r'aqulra-:nznh. Includes double faced, spring
justable cursor, operating instructions and protective.
mrrying case. Shipping weight 11 oz, Ctt. No. ?01-8“-454 o0

ve page 139 for book “Learn Basic Slide Rule” (inc. slide rule}.

GRAPH PAPER: For rocket performance charts, stability

and countless other uses. BV *x 11"sheets with

grid area, divided into 1/10" squares. Shipping weight 4 oz.
Cat. No. 701-GP-1 20 sheets for $ .50

LOG-LOG GRAPH PAPER: Parfect for special performance
graphs, altitude ond velocity charts, etc. Twe by twio cycle grid
on 812" x 11" poper, can’ handle greoter value ronges than
standard groph paper. Shipping wi. 4 or.

Cat. No. 701-GP-2.... .. vrsseenss. 208hestsfor $.50
FLIGHT DATA SHEETS:

both sides. One side ha

down, launch and Flight

designers plan sh ith a large ¥

drawing your pla

Cat. No. 701-D5-2 5 for § .25

WIND METER: Rugged, pocketsize instrument for determining
wind velecity. Indispensible to the serious rocketeer for study.
ing wind effects on rocket ond parachute performance, Ship-
ping weight 5 oz

Cat. No. 693-WM-1




ASTROSEAL bolsa filler: The first step 1o o perfect finish. Asiroseal con-
tains an extro high perceniage of selected fillers to completely fill the
grain in bolsa ports.  Gives smooth surfoce for dope or enomel applica-
tion. Brush on two to four coots, letting each dry thoroughly. Sand with
#5P320 sanding moterial between coatfs. In four ounce jar, Shipping
weight 7 oz,

it B TGS s o e R i e e T e e chars $.80

HEAT RESISTANT PAINT: Protect exposed rockel parts frem heot domage
with easy-te-apply, brush-on, high heat aluminum paint. Protects to
1000°, gives a bright metallic finish, Recommended for swept fins and
other parts exposed to hot exhaust gases. In 12 ounce bottles, Shipping
weight 6 oz,

Cat. No.851-AP-1 ................0.... o gL e R R $ .35

FLUORESCENT SPRAY PAINT: The brightest colors onywhere — make
rockets easy to spot in the oir and on the ground. Glowing, high wvisi-
kility paint comes in handy 6 oz. spray cons, dries in minutes. For
maximum brillionce use glossy white enamel as an undercaat. Availoble
in Cerise Red, Yellow Orange, Red Orange and Green, Specify colors
when ardering. Shipping weight 16 ez. each,

Cat. No. 651-FP-1. .. ... e L E R e W ) el . $1.40

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

Black, Flat White, Ulira Flar Block, Specify colors when ordering.
Shipping weight 16 oz. sach,
G IMee BBLEP-Y . oo e e e $1.20

CLEAR SPRAY: Crysial clear spray coating goes on clear — stays cleor,
Gives extra gloss to enomel finishes, protects decals and decorations,
makes fluorescent finishes smooth, durable and glossy. For best results;
let paint dry thoroughly before opplying clear spray, use several light
imrs for maximum gloss. In handy 5 oz spray con. Shipping weight
6 oz,

Cat. No. 651-EP-2............ SR S e St $1.20
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BUTYRATE DOPE: The dope preferred by expert modelers for perfect
finishes. Brushes on smoothly, easily, comes in convenient 1 oz. bottles.
Availoble in Insignia Red, International Orange, Dark Green, Gloss
Black, Insignia White, True Blue, Sky Blue, Aircraft Gray, Orange Yellow,
Silver, Geld ond Clear.Specify colors when ordering. Shipping wi. 4 oz

Cat. No. 701-BRD-1 .............. S S L $.25

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

Cat. No. 701-851........0004. R B T W TR W W R $ .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 botiles. Shipping weight 4 oz.
G NO s T OTBEITET o e e v e e S i 4 mi 3 F e R A o0 o o 0 $.25

WHITE GLUE: Preferred for rocket buildingl Sets fast, gives super strong
joints with wood, poper, cloth ond other porous materials. In 2 ounce
plastic squeeze bottle. Shipping weight & oz.

At N0 ZO TN o e 1o a0 o i a0 5.50

BODY PUTTY: For super-sleek models. Fill crocks, holes, grain marks in
balsa parts, moke smooth fin-body joints. In 21 cc. tube. Shipping weight
5 oz.

CSE-No-BB1T-FMETL . o cniiva s aimms aliiors #0e Sl s o $.30

FINISHING WAX: For the high gloss finish 20 important to appearance
and low drag. Apply with soft cloth, let dry and polish with o soft, dry
cloth, Recommended for use on enomel ond butyrate finishes only, In

2 ounce jar. Shipping weight 5 oz.
R NG O E N 2 o s i e e e R $.85

SANDING MATERIAL: Fold, roll or crumple it for hard to reach places.
Special mylar plastic backed abrasive sheet con be used over ond over
again. Helps you get a mirror finish. Extra fine 320 grit in easy to
handle 22" x 24" sheets. Shipping weight 1 oz

o Tl [ T o R o e S e 3sheets .10

SANDPAPER: Shope and smooth model rocket ports with these handy
3" x 3" sheets of top quolity sandpoper. Awvoilable in three grades,
spetiff grade when ordlrina. SI‘lipp]ng weight 1 ounce for & sheets.

& SHEETS MEDIUM — Cat. No. 651-SPM-2. ... . .... $.10
6 SHEETS FINE — Cat. No. 651-SPF-2 . ........ $ .10
& SHEETS EXTRA FINE — Cat. No. B51-SPEF-2........ 5 .10
18 SHEETS ASSORTED (6 each) —Cat. No. 651-SPA-2 ., ..., ... $.25

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

LAt No-BOY1-PB-3 i i e 50 ainiea b hans o ma i e e 5 50a $ .35

MASKING TAPE: Secure engines in model, mosk for painting, etc. Extra
strong 12" wide tape comes in 30 foot rolls. Flexible, seals tightly and
strips off clean. Shipping weight 5 oz.

Gt Mo TOTEMIET e e o e smmelinerieime sTae e i atenls s sheiei $.40
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MODELING TOOLS

T —
| E—

-'“ﬂﬂ“ KHIFE lﬂ: |H|Ilﬁ:i
‘one 414" long =1 oluminum
_Mﬂﬂp ond one eoch = 1A i
n: ilu“, #lldﬂmh blade,
ade. Recam-

pi 20
TAT, NO. B51KNS-1_$ .75 sach

RETRACTABLE BLADE KNIFE: Heavy
duiy #l-dminm hondle, 4%
long, with one double ended
2220 blode, Elade retrocts into
hondle for safe carrying. For gen-
eral cutting, Shipping weight 4 oz,
CAT. NO, 691-KN5-2 . .51.25 eoth ©

Fits 21 handle ealy: For cutfing
bolse ond poper,
CAT. NO. &51-KNB-TA. . .5 .10 sach

Fits =1 hondle anly: Punch ond
sorlbor

CAT. WD, 557-KENB-18 § .25 voch
Fiti 221 handle only: Gowge for hol
lowing balsa nose cones, odaplen,
blocks, ele.

CAT, WO, 851-KNE-1C. .8 .25 each

Fits 27 ond =24 hondles. For gen-

———
e e——
e ———
— eral cutting and trimming
CAT. NO. 85T-KNB-4H. . .5 .15 soch

mmu& For. l,m uses in handling
small parts, | shiock rords, ete.
Steel, 37 lll!l. 'E'"!l" Jaw. S.prllq
weight 2 ez

‘Cat. No. 701-T-15.25 sach

HEAVY DUTY KNIFE: St of one
44" long 4 plastic handle
with metal chuck and ona gen-
eral purpose knife blade similar
te 4G, Shipping weight & oz,
CAT. NO. 651-KN5-4  51.20 eath

UTILUTY KNIFE: Includes 5 3/8"
long =3 steel handle and one
#3E general purpose blode,
Shipping weight 3 or

CAT. NO, 651-KN5-3. .5 30 eath

Fits =1 handle only: Double anded,
for gemeral cutfing.
CAT. NO. &651-KNBE-I0 § .35 nodh

Fits =1 ond =4 handies. For gen.

erel cuiting and corving. _
CAT. NO. 651-KNB-4G. 5 .15 eath

Fits =2 and =3 handles: Double
andicd, for ganeral tutling.

CAT, O, B51-KNB-3E. . § .15 eadh

EMERY BOARDS: Periect for dleaning misso-clips, shaping
airfuils, turning nose tones, ete. 413" & 14", modium abro-
sive on one side, fine. obraslve on the qu. Shipping
weight | or

Cat. No, TB1-BE-1 +.. . ..: Bfor& 15

RAZOR SAW: Rits 24 handia. 17 wids x 5" Jang. Usa razor saw
isdarfor uiting belia ond bady fub.

Cat. No.701-KNB-4F......,...,. $.50 each

Shipping weight on saw blode is ;
b or. oll other blades, 1 oz 133



DRAFTING AND DESIGNING EQUIPMENT

TRIANGLE SET

Clear plastic triangles are perfect for drafting ond designing
work. Set includes one 6 45 triangle and one 8" 30°-60°
triongle. Beveled edges — accurate — precise . . .recessed
lifts from both sides permit clean, easy pick-up. Shipping
weight 6 oz,

Cat:No: FOTDT=2 i L S B et s e eieiea % .70 per set

FRENCH CURVE

Precision-made with sleek-finished edges of hairline accuracy.
Perfect for designing nose cones, platting curves, etc. Ship-
ping weight 4 oz,

Gt N0 BBT-DC o v e v v s s w0 siretas, s £.25

PROTRACTOR

Large 6" clear plastic protractor makes angle measurements
a “snap.” Features sharp groduations, accurate 6" ruler af
the base. Shipping weight 4 oz,

Cat, Nou BEBDPE o oo vamminmee s i 4 oo i $.15

RULE

All purpose steel rule is graduoted in inches en one edge and
millimeters on the other to give fost, occurate measurements
Ideal both for design and construction work, this flexible stain-
less steel rule hos a new nenslip backing for precise peosition-
ing. Shipping wt. 11 oz. Cat. No. 701-DR-3 . .. ...%$1.25 each

12" T-SQUARE

Precision-made, cleor plastic 12 inch T-square is occurate and
easy to use. Smooth siraight edges are marked In inches and
millimeters. Shipping weight 11 ez

Cat. No. 7OT-DR-2 ..ot in it e iaeans 5.35

METAL COMPASS

Sheet metal German tool does deuble duty — can be used as
pencil compass or divider. Includes metal capsule of leads.
Shipping weight 4 oz.

Cat: Moc FOTDER s i o i s $ .40

134

BOW COMPASS

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

Ot N DO, e e o s s s $1.25

)
*F Your model desigh W

Enjoy designing new models?
#Payload eDuration ®Boost-glide
8 Launchers ®Telemetry devices
eOdd-ball eor you-name it

ENJOY
IT MORE
WITH A

DESIGN
OF THE MONTH
COMPETITION

MERCHANDISE AWARD

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

All plans which reach Estes Industries doring 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
recejved but will not be able to enter into any other correspondence
concerning entries.

Entries will be judged on practicality, originality, neginess and clarity. Plons do net have te be flight tested and
proven, However, o proven design Is mare apt te win. Launchers and other oceessory items will also receive exira
points if they have been field tested and results nated with entry. Photes are not required, but you may 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 returned.

els, boost-gliders, launching or recovery devices, eic).

2. Employees of Estes Industries and members of their im- 5. All designs reaching Estes Industries during the calendar

mediate families are not eligible o enter.

3. Designs should be sent to the Design of the Month Editor,
Estes Industries, Inc., Box 227, Penrose, Colorado 81240,
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

month will be entered in that month's compebition. (Date of
receipl — not postmark — will determing the manth in which
a design will be judged )

B. If two or more exceplional entries are received during any
manth, the judges may, at their discretion, make identical
first-place awards or give additional special meril 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 olso need fo be workoble. The goa! is to develop some-
thing thal other rocketeers con build and use successtully, too. If you're nef sure your design will work, o little ox-
tro effort to make it work will be worth while. This way you gain addilional engineering experience and ohsa have

o batter chance to win.
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TECHNICAL REPORTS

ROCKET STABILITY: All about rocket stability. Easy to read, tells how to design
your rockets to fly properly. No rocketeer will want to miss this one. Shipping
weight 1 oz

Cat. No. 651-TR-1. cev...$ .25 each

MULTI-STAGING: Tells all about the |atest discoveries in multi-staging technique.
Complete, easy-to-understand and well illustrated. A necessity for designing, build-
ing and flying multi-stoge birds. Shipping weight 1 oz.

Cot. Mo 681-TR-2.. . . ... .0iiiocuun ...% 25 each

ALTITUDE TRACKING: The clossic work on simple altitude tracking for model rock-
eteers. Thoroughly covers tracking and oltitude computation. Easy to understand and
apply. Shipping weight 1 oz,

Cat.No. 651-TR-3 ... .. % . .. ...oiiomn $ .25 each

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

Cat. No. 651-TR-4. . . ... . preiiee .o 9 25 eoch

BUILDING A WIND TUNNEL: Full plans and informetion for building o wind tun-
nel to study rocket stability. Covers motor and handpowered versions, finding cenfer
of pressure, checking multi-stage rockels, ete, Greot for clubs and experienced mod-
elers — science fair projects loo. Shipping weight 2 oz.

Cot. No.651-TR-5. .. ........... .. . . _.% .25each

CLUSTER TECHNIQUES: The complete report on clustering engines in model rock-
ets. Tharoughly illustroted, easy to understand. Especially voluable for the modeler
who wishes to loft larger payloads, Shipping weight 1 ez.

Cat. No. 651-TR-6 I .$ .25 each

FRONT ENGINE BOOST-GLIDERS: Valuable informatian on designing, building
and flying front engine boost-gliders. Fully illustrated, recommended reading for
anyone who wishes to build better gliders or get the best performonce from the
ones he has: Shipping weight 1 oz

. Cat. No. 651-TR-7 .. ... ... ... . . .-% .25 each

MODEL ROCKETRY STUDY GUIDE: Presents a logical program for model rocke-

teers who wanl to get the most good from their activities, Includes o listing of rec-

ammended books on subjects relating to model racketry. Shipping weight 1 oz.
Cat. No. 651-TR-8. .. .. . .. . vivenai.. ¥ .25 each

DESIGNING STABLE ROCKETS: Based on standard engineering practices, this re-
port presents o method of designing rockets for proper stability on paper before
any culfing or gluing is done. Worthwhile reading for beginner and experienced
rocketeer alike. Shipping weight 1 oz

Cot.No. 651-TR9............. .. .. . . . % 25each

ALTITUDE PREDICTION CHARTS: Contains reparis and graphs which explain a rel-
ahively simple method by which aerodynamic drog and other effects can be taken
nto account in predicting rocket peak altitudes. With this data the probable alti-
tude con be determined for any rocket and any Estes engine, including multi-stoge
and cluster. power. Includes suggestions for experiments. Shipping wi. 3 oz

Cat, No. 671-TR-10. . . .. ... | cev-...% .50 each

V7 (/]

The MODEL ROCKET MEWS is o regular publication of Estes Industries
featuring vp-to-date information on developments in model rocketry,
action articles on the science of rocketry, rocket plans and news about
rocketeers and rocketeering. Current issues are distributed free o Estes
wustomers. Back issues, an important source of rocketry ideas, are ovail-
able at nominal cost in the bound volume groupings listed below.

BEST OF VOLUMES 1 & 2 — Sixteen pages packed with the best ideas, plans and info
condensed from Volumes 1 and 2. Includes Model Rocket Glossary, Idea Box features, in-
farmation on underwater reckets, Technical Report TR-3, plans for Dirty Bird lll and Bug-A-
Bye, and interesting stories on the Crickenauts and *Guppies into Inner Space’. Shipping
weight 4 oz. Cat. No. 651-MRN-1 . . . ... . .. Y e T A .50

"
h

VOLUMES 3 & 4 — Seven issues containing information on Science Fair projects, prob-
lem solvers from the Idea Box, altitude tracking information, safety fips, Technical Reports
TR-2, TR-4, TR-6, TR-7. Included is information on basic construction, fins, sectional construc-
fion, ‘chute cuiting, 'chute recovery, booster recovery, rocket math and plans with parts
lists for 12 different and exciting rockets. Shipping weight 6 oz.

Cal. No. TOV-MRN-34 . . ... il i o

....%1.00

VOLUMES 5, 6, 7 — Six issues with comprehensive articles on many phases of model
rocketry: electric launching systems; interesting R & D projects; model finishing; designing,
turning and finishing nose cones; altitude and drag calculation techniques; streamer informa-
tion; how fo display models; information on our notion'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 . . . ..

VOLUMES 8 & 9 — Five issues with many informative, appropriately illustrated and easy-
to-understand articles covering the science of rocketry. Included are explanationseof MNew-
ton's 3rd law of motion, what keeps o satellite in orbit, why rockets are staged, the mathe-
matics of altitude calculation and the orbital fransport concept. Also a discussion of Metric
vs English system of measurements. More *'how-to'" helpers from the Idea Box and 9 new
rocket plans and parts lists. Shipping weight & oz. Cat. No. 701- MRN-89 . $1.00

MRN COLLECTION — All the above volumes ot a savings of 50¢. Shipping weight 24 oz.
Cat. No. 701-MRN-17 =R s e e : iy $3.00
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BOOKS &
LITERATURE

DESIGN MANUAL

Make sure you have this up to date and autheritative model rocket design
ond plan manual. Contains complate plans for the Arrow-C, Orange Buller
and many other well-known and much-flawn model rockets. Also includes
basic tech reparts and lots of information on rocket construction, Thoroughly

llustrated, this is o “"must" for all beginners and a good review and refer- .

ence book for experienced rocketeers, Shipping wt. 4 oz.
Cat. No. 651-P-1_ . ... Postpaid Price % .50

WHY MODEL ROCKETRY?

A 28 page booklet presenting clearly why model racketry was developed.
An ideal aid to explain your aclivities to a non-modeler, Shipping wt. 2 oz,
Cat. No. 651-BK-1 L i Postpaid Price  § .20

OUR ATMOSPHERE By Theo Loebsack

A fascinating account of the Earth's aimosphere — its spectacular phanom-
ena, its riddles, wonders and effects on life and the world. Probably the
most complele book available fo the amateur weatherman. Shipping wt. 10 0z,
Cat. No. 671-BK-4 .Postpaid Price § .75

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

A highly readable book explering man's attempts to understand the
arigins of life and fo detect life on other planets. Man's efforts to seek out
life on other worlds are examined, and speculation es lo the nature of that
life are made. Shipping wt, 10 oz. Cat. Mo. 891-BK-8 ... Postpaid § .95

PROFILES OF THE FUTURE
by Arthur C. Clarke

This book provides o fascinating view of the warld of tomorrow. A care-
fully warked out series of predictions of what the future will be like, The
science fiction ideos of today are logically extrapolated into the commen-
ploce devices of tomorrow. Space loboratories, landing on Mars and many
more developmants are examined. Shipping wi, 10 oz
Cat, Me. 691-BK-9 Postpaid Price § .95

THE EXPLORATION OF SPACE
by Arthur C. Clarke

This analysis of the past, present, and future of spoce exploration is an
exciting voyage inte man'sfuture by the co-guthor of the movie 2001: A
Space Odessey. The scientific principles involved in rocket flight are clearly
explained. The environments of Earth's neighbors in space are examined,
The design of spaceships is ane of the many fascinating subjects coverad
in this excellent book. Shipping wt. 10 oz.

Cat No. 691-BK-11 o R e e e N T Postpaid Price § .75

LEARN BASIC SLIDE RULE ON YOUR OWN
A Modern Programmed Instruction Monuaol: Prepored and tested by Cybern-
Education, Ine., for Frederick Post Company; and Post 1447 slide rule and cose.

This fine slide rule with &, B, C, D, C1, K, 5, L and T scales comes complete with a duroble plas-
fic cose. The instruction manual is an excellently written self-instruction manual featuring o tested and
proven branching progrom type of pregrammed instruction. From beginners fo experts desiring o
brush-up course, this set provides an eosy, quick, accurate way to learn how to use o slide rule on
your own. Proceed os quickly or os slowly as you fike. Adequale reviews and tests ore built inte the
program. Shipping wt. 14 oz, Cat. Ne. 491-EK-1 Postpaid Price  $6.00

150 SCIENCE EXPERIMENTS STEP-BY-STEP by Judith Viarst

Dozens of easy-to-perform experiments for the young scientisl. Most experiments use only com-
men household items. Learn by performing your own experiments in physics, chemistry, biology and
mathematics, Build many functioning scientific devices such as electromognets, barometers, sound-
powered telephones, anemometers, stethoscopes and many others. Shipping wi. 10 az.

Cal. Ne. 691-BK-7 . Postpaid Price § .75

THE NEW PHYSICS AND CHEMISTRY DICTIONARY AND HANDBOOK
by Robert W. Marks

This encyclopedio-type book provides o great variety of infarmation in the physical and chemical
sciences. This book is o handy reference for anyone interested in the physicol sciences. Manry useful
reference tables are included in this practical study aid. Shipping wt. 10 az.

Cat. No. 691-BK-10 Postpaid Price $1.20

MODEL ROCKET LAUNCH SYSTEMS by R. L Cannon

A learning guide written by Estes Industries’' Educational Director. 21 pages presented in

sasy-to- understand longuage, covering launcher functions, multiple launchers, principles of electric
circuits, electrical theory ond mothemotics, comprehensively illusiroted.

Cat. Neo. 701-BK-12 .
SPACE FRONTIER by Wernher von Broun

A foscinating survey of what is happening and what we expect to achieve in cur space program.
Illustrated with diagrams ond photes, it provides o proper understending of the many focets of launch
and spoce flight. Shipping wi. 10 oz, Cat. No. 691-BK-13 Postpaid Price $1.20

Postpaid Price § .25

SATE!.LITES, ROCKETS AND OUTER SPACE Revised with full Colar lllustrations
Willy Ley provides the background necessary for an understonding of the fast moving devel-
opments in space exploration. He gives o clear and concise explanation of the basic theory and
techniques of rocketry. The beok's 128 pages are illustrated with both black and white drawings and

calor photos. Shipping wt. 10 oz,
Cat. Mo. 671-BK-6

Postpaid Price $ .75
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BNC-55AA .75

BNC-E5AC 90
BNC-55F .80
BNC.60AB 75
ENC-40AH 1.50
BNC.s0L 75
BNC-40T .75
BMC-45L A5
BNC-70A) 1.50
BNC-MTD 40

BP-2 3.00
BRD-1 .25
BT-5 30

12

BT-5P

DR-2
DR-3
D52
D5K-75
OT-1
bT-2

EB-204,
EB.208

Price

Page

% |

5/125.
71.50
30
70

i/z20
3/20

134

Catalog Number Cross Reference Index

| Me. Prico

Ma. Price Fage
EB-30A  3/20 117
EH-2 faf 124
EH-3 20 124
EH-2050 35 18
EH-2055 A8 118
EH-2080 B 118
EK-1 &6.00 139
EM-2050 35 97
EM-5043 .50 an
EP-1 1.20 130
EP-2 1.20 : 130
ES-85 5,50 i 122
E5-110 11.00 123
ES-165 18,50, 124
ET-1 kPd]s] 127
ENGINES i 9295
:f.‘ AL all types 315¢ 3/70
i (LT
(-] o% 50
B4-0(p) 18 50¢ 3/1,00
B4 EBS  all types 50¢ 3/1.00
Bl4 all types 55¢ 3/1.10
C all types 80¢ 3/1.20
[« all types 75¢ 3/2.00
F
FCB-1 1.75 48
FDP-1 50 48
FDP.2 .00 i 48
FFH-4 4/2.00 43
FM-1 30 131
FP-1 1.40. - 130
F5-4 4.50 1oz
F5-48 5.50 a2
F5-5 350 100
F5-8 500 103
F5-BB 7.50 103
FSK.-4 J0 103
F55-4 1L&0 103
FwW.-2 A5 131
G
GP.| 20/50. . 129
GP-2 20/50 129
GR-2 /30 127
J
IT.5C 1o 14
JT-20C A0 &
JT-30C o 11&
JT-50C 15 |18
JT-85C 5 &
IT-80C A8 114
JT-704 20 [R1-3
K
K-1 .70 53
K-2 125 3
K-3 1.80 53
Kot J0 52
K-5 2.00 40
K-t 3.00 55
K-7 135 9
K-8 1.35 12
K3 A5; 54
K- 3.00 55
K-11 1.50 34
K-12 2.5 41
K-12% 395 41

8

K-47
K49
K-52
K-52P
KD.45
KME-1A
KNB.1B
KNB-IC
KMB-20
KNB-IE
KMB-4F
KEMBAG
KMB-4H
KNS-1
KNS-2
KN5-3
KNS-4
KMN5-24
KNS-82
KMN5-84
KNS-gaN
K5-2
KS-7
K5-8
KSW-1A
KSW-1K

L

LH-I
LL-2A
LL-28
LL-2C
LL2D
LP-1
LE-1BA
Lw-12

MC-1
MREN-1
MRN-17
MRN-34

495
13.50
32.50

.25

7.00

8.50.

235

25

B0
6715
5/15
120
2/20

45

S0

I3

2/25.
<50,

3.00
1.00

105

107
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137
137
137

MRN-557
MRN-E9
MT-|
Mv.8

N

NEB-20
MB.30
MNB-50
MB-55

PST-40R
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RA-2060
RA-2055
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RE-1
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RC-1
RC-8
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RL-3
AL-4
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RPA

20 rings/30¢

10 rings/30¢

10 rings/ 30¢
300
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4.50
1585
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35
25
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SEND A
3.5?]"“1.9\”” CATALOG
ROCKETEER's | § _T9.A
CORNER

FRIEND

IS ONE OF YOUR FRIENDS
INTERESTED 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

BUID AND LY YOUR \ HE RECEIVES A CATALOG
BPEAROUS HeEres FREE OF CHARGE.

{PLEASE LIST ANY ADDITIONAL REQUESTS
ON A SEPARATE SHEET OF PAPER.)

MOVING?

HELP US MAKE SURE YOU
GET THE LATEST ROCKETRY
INFORMATION BY QUICKLY
ADVISING US OF ANY CHANGE
IN YOUR ADDRESS.

IF YOU MOVE, COMPLETE THE
BACK SIDE OF THIS COUPON
AND MAIL TO US.

THANK YOU,
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| o @= 2, The ESTES name means quality,
W o« w a E service and a continuing program to
s zZ< develop and improve the field of
I ‘ < zZg 5 model rocketry. As an ESTES rock-
| o v w g w eteer you are a part of this program.
| = o E"._ : o W You receive technical information,.
I[ l ) § 5 0 B E new rocket plans and the MODEL
| o aga &= b= ROCKET NEWS. You enjoy the
: b uzJ & g P - maost complete stock of high perform-
= o 3 ance supplies available ANYWHERE.
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| BUILD AMD FLY YOUR = = =]
- OWN SCALE MODELS (= ] b [=]
OF FAMOUS ROCKETS > g% = < =
2 ouw2Z = E As our research and development
W Q9T a department develops new ideas and
tn products, we will keep you informed
through the many ESTES publica-
—-—J S U T8 (o Jeshanech our

selves and we share your needs and
iterests.  We enjoy being able to
work with you.

IF YOU HAVE MOVED

SINCE YOUR LAST ORDER, PLEASE
COMPLETE THE SPACES BELOW.
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