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WHAT IS MODEL

ESTES IND.
S/ IND TUNNEL

Imagine the thrill of pressing the firing switch and
watching a rocket you have built roar skyward in a cloud
of smoke, leaving a vapor trail behind as it shrinks into
just a speck. Then at the apex of its flight, a streamer
or parachute blossoms out, returning the rocket to the
earth undamaged, ready for another flight.

But there is more to model rocketry than this. Not only
is it thrilling, but it provides an unexcelled opportunity
to study and learn space science, to begin studying for a
career dedicated to pushing man's frontiers farther and
farther towards the stars. Scores of young rocketeers
today are finding the wvalue of model rocketry in science
fair projects, school projects, and in their own private
research programs,

Today's youth are finding model rocketry an ideal means
for aiding their studies of aerodynamics,; math, physics,
optics, biology, space medicine, astronautics, electromics,
photography, and psychology. They also find it of great
value as a stimulant to the study of the non-science fields
such as language arts, history, and literature. These
young people who teday are pursuing, on their own, a study
of the sciences with model rocketry are a vital part of
the new generation of scientists, These are Lhe people
who will explore the planets and beyond.

How does model rocketry accomplish this? A model rocket
itself is a highly specialized mechanism, light in weight,
utilizing nommetallic materials such as paper, plastie,

©FEstes Industries 1963
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and balsa. By using these materials, the model rocketeer
pains the highesi performance from a prepackaged commer-
cial engine, and is able to launch accelerometers, bio-
logical specimens, electronic instruments, and many other
objects inexpensively, reliably, and above all, without
the dangers normally associated with amateur rocketry.

The model rocketeer does not fabricate his own engines
or mix his own propellants, for he realizes that he does
not have the facilities and background to do so0 either
efficiently or safely. Instead, he makes use of propellant
devices which are pre-made, providing him with a reliable
power package which is consistent from one unit to the
next. This introduces an element of control inte his ex-
periments, and enables him to reduce and correlate his
data more readily and accurately. He can now draw con-
clusions from his experiments which would otherwise have
been only conjecture.

The type of youth science study provided by model rock-
etry has no equal for developing active minds which can
explore new concepts and principles. Practical experience,
gained from working with the same principles, theories and
ideas which will be used in his profession, is necessary
if today's young person is to be motivated teo study for
a vital career in the space sciences. When motivated he
becomés a pioneer, a pioneer of the greatest frontier man
has ever faced.
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GETTING
STARTED

MODEL
ROCKETRY

Model rocketry c¢an be simple or it can Dbe a complex ac-=
tivity. It can involve the use of calenlus to determine the
speed of a model rocket at any instant of its flight, it can
involve the construction of a smoke tunnel teo study exact air
flow characteristics, the construection of analog computers, or
it can lead into any one of the hundreds of other areas of
science. No matter what the young scientist's special interest,
he can find that model rocketry will fit in perfectly with 1c.

While a model rocketry program can often result in an even
more advanced scientific research program, it 1s easy to start
in model rocketry, There is one way to do this--by building
and flying models., To make this important first =tep more con-
venient, Estes Industries has prepared two Beginners Specials.

The first of these specials, and the most complete, is the
$6.00 Beginners Special, which contains all the materials
necessary for a successful start in medel rocketry, It con-
sists aof a kit for the construction of America's most flown
model rocket, the Astron Scout, three engines for launching
this rocket, a launcher to ignite the engine and guide the
rocket during the initial portion of its flight, batteries for
the launcher, and the Design Booklet, the authoritative hand-
book on model rocketry.

The Astron Scout rocket kit introduces the young scientist
to the methods of constructing model rockets and illustrates
vividly the important principles of balance inveolved in the
flight of model rockets, With the three rocket engines in-
cluded in the kit, the rocketeer can fly his rocket to alti-
tudes of up to 1,000 feet and learn the relation of engine
impulse to rocket performance.

The Electro-Launch and batteries included in this special
not only enable the rocketeer to launch his rockets with rel-
ative safety and convenience, bhut alseo form a permanent part
of his rocketry equipment. The Electro-Launch is durable, and
will last for hundreds of launchings. While building and using
his Electro-Launch the rocketeer also learns about the best
methods of igniting rocket engines.
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The Design Booklet included with the rocket and the launcher
includes plans for single and multi-stage rockets, ‘Lnfnt-mutj_mn
on the design and operation of model rockets, and information
on rocket construction. Alse included in this handbook are
technical report TR-1 giving basic information on rocket sta-
bility, technical report TR-2 on multi-stage technigques and
operation, and technical report TR-3 on determining rocket
altitudes.

82,00 BEGINNERS SPECIAL

$6.00 BEGINNERS SPECIAL

CONTAINS: CONTAINS:

1 ASTRON SCOUT KIT #K-1 1 ASTRON SCOUT KIT #K-1

1 DESIGN BOOKLET #P-1 1 DESIGN BOOKLET #P-1

1 ELECTRO-LAUNCH #FS=1 1 ENGINE #A.B-3
4 BATTERLES #PFB~-1 1 ENGINE #i6N , 8-2
1 ENGINE #A.8-3 1  ENGINE N, 8-2
1 ENGINE 7han , 8-2

1 ENGINE #4A.B-2

Cal. No.641-B5-6 $6.00 cach Cal. No. 641-B5-2 $2.00 each
Shipping Weight 3 lbs Shipping Weight 10 oz

With the materials and infermation contained in the $6.00
Beginners Special the young scientist can gquickly and easi!y
make his entry into the study of model rocketry. There is
also a $§2.00 Beginners Special available. This special is 'r.l.ne-
same as the $6.00 Beginners Special except it does not cantain
the Electro-Launch and batteries. With this set the rocketeer
must design and construct his own electrical rocket launching

system,

Either of these assortments provides for an easy eniry into
model rocketry and rapid learning of the important areas of
this scientific sport. Get the most from model rocketry now:
Pick the set that is best for you amnd join America's young
scientists who are preparing for tomorrow with model rocketry.
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get the MOST from MODEL ROCKETRY

.« +hy following a carefully planned course ol study and ex-
periments, By starting out with simple models and working up
to the more complex ones, you'll have more successful flights,
enjoy wvour studies more, and learn more. By studying tech-
nical reports and other available literature you'll gain a
solid knowledge of model rocketry that will serve you well in
other areas of science.

To help you plan your own studies in model rocketry, here's
a suggested program., With this program you tackle more ad-
vanced subjects after mastering the more basic subjects.

(’Huild and fly the Astron Scout. Study the rocket's design

and read the included report, TR-1, to gain a thorough un-
derstanding of the principles of rocket stability which are
s0 very impertant to proper rocket performance.

i;ﬂuild and fly the Astron Sky Hook to learn about parachute
recovery.

E]Dusigu, build and fly your own single stage bird, applying
the things you learned in steps 1 and 2.

©Build and fly the Astron Apogee. Study TR-2 (included with
the kit) to master the principles of multi-staging.
E’Bulld and fly the Astron Farside to gain further experience

in multi-staging and gain a broader knowledge in the field.

t’hesign, build and fly your own multi-stage model, practicing
the techniques you learned with the Apogee and the Farside.

E'Lcarn the principles of rear-engine boost-gliders by building
and flying the Astron Space Plane and studying the included
report, TR-4,

@Build the Astron Falcon to learnm the principles of front
engined boost-gliders and gain further experience in the art
of balancing gliders for maximum performance.

@Desiegn, build and fly your own boost-glider, applying the
principles you have studied while working with the Space
Plane and the Falcon.

ﬂD Get started in clustering by building and Plying the Astron
Cobra and studying TR-6 (included with the kit).

mPr-actire what you've learned by designing, building and
flying your own cluster rocket.

Get started on your own special research program, Space
@mcdiuine, electronics, meteoreclogy, physiecs and aerodynamics
are but a few of the fields open to the amhitious model rock-
eteer,

Onee you've started, don't stop. The whole universe i=s
yours to explore. As you train yourselfl to be a competent
scientist, you'll find more and more new fields opening for
you., Don't be afraid to he curious. Curiousity gave us the
electriec light, the radio, the automobile, and the airplane.
Your curiousity may well give mar 1lhings he has never dreamed
ol .
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REAT FOR
COMPETITION
AND
SPORT
, FLYING!

BIG
'CHUTES

Spectacular in upward flight
and recovery, the Astron Drifter
combines low weight with a large
'chute capacity. Perfect in any
competition with it's 24" 'chute,
the Astron Drifter is a great per-
former with it's 12" 'chute for

test and sport flying toel Para-
chutes are easily interchanged.

Cat. No. 641-K-14 $1.75 each
Shipping weight......ss... B Oz,
Body Dia.: 1"
Length: 14.3"
Weight: 1 O=z,

Recommended engines are: WA,B-2,
A.B-3, B.8-2 and H.B8-4.

(Engines are not included in kit)



High-flying scale model of
the famous sounding rocket!
Easy enough for the navice
to build, yet interesting
enough for the experienced
rocketeer, the WAC Corporal
gives top performance flor
a scale model, Parachute
recovery gives gentle land-
ings flight after flight.
Comes in easy to assemble
kit form, (Engines not in=-
cluded.) Shipping wt. 5 ez.

Cat. Ne. 641-K-11 $1.50 each

WAC A
CORPORAL

Body Dia. .736 in
Length 11.8 in
Weight 65 oz

Recommended Engines

PP. Price - $1.25

A, B-2 AL B-2
A,.B=3 B.8-4
(Use '24,8-2 engines
for first flights,)
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Astron Scout

Get valuable experience building

and flying the Astron Scout. Kit Faeomendad
teaches rocket balance principles. ?aflnes
A must for the rocketeer who wishes : -8-2
to learn to design his own models. k-2
Kit comes complete with all parts, g'g:i
instructions, and a copy of technical (Use %A.8-2

report TR-1 (but no engines). Shipping
weight 2 oz.

Cat. Ne. 641-K-1 % .70 each

Zatant Ko. Tumble Recovery
Easy to Build

U I -10 P-Pt .

uly $ Educational

Length 7 in
Body Dia. .765 in
Weight

for first
flights.)

The next Astron

step for the
beginner.

An excellent bird
for novice or ex-
perienced rocketeer.
Easy to build, ideal
for sport and demon-
stration flying, the
Astron Mark gives top
notch performance.
Kit comes complete
with all parts and
instructions (but
no engines). Ship-
ping weight 5 oz.

Cat. No. 641-K-2

Mark

Ideal for Sport
& Demonstration
Flying
Length 9.12 in

Body Dia. .765 in
Weight 65 oz

Recommended Engines
A, 8-2 oA, 8~2
A.B-3 B.E-4

Streamer e
(Use %A.B8-2 for first
Recovery e )
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A strom ASTRON
Space PPlane FALCON

ROCKET GLIDER

Always a WINNER!

America's No.1 Contest Winner
and Record Holder!

Only $1.00

Rocket powered glider --ascends vertically, then

glides to a gentle landing. The most successful

boost-glider ever developed, the Space plane wins Get sky-high perlormance with the new Astron

duration contests with amazing regularity. The Falcon boost-glider. Beautiful climb--glide

Space Plane features easy and accurate adjustment durations up to and over 1-1/2 minutes on

of glide characteristies, plus a payload compart- WA engines, even more with larger engines. °

ment large enough to handle small biological spec- A_Ereﬂt hird for the experienced rocketeer. Cllmb‘
imens and other scientific objects. The Astiron Gilide recovery brings it back gently, ready -
Space Plane is easy to launch, and with proper care for a fresh engine and another f(light. Kit srrulgh'
will give you unlimited flying enjoyment. This kit comes complete with all parts P L e —

is recommended for the experienced modeler, and tions (engines pot included). Shipping wt. U |
must be assembled with precision and care. (En- 5 oUNCEs. ) p.
gines nol included.) Shipping weight 5 oz.

Cat. No. 641-K-13 $1.00 P.P.
Cat. No. 641-K-3 $1.80 Each Flar

Length 12 in -
patent pending Wing Span 10 in Gllde =
Weight A0 oz
Recommended Engines

WA.8-2 1A, 8-2 Recommended Engines L°ng

Body Dia. .765 in ALB-3 B,8-4 '-l;\._ﬂ—"’. 1y, B=2
Length 10 in n,8-2 AB-5 H.8-4 - ]
Wing Span 9 in (Use WA or %A engines B.8-2 Durﬂ 'lon =
Weight .5 oz For rfirst flights,)

For normal flying only %A and A engines are recommended--the

Fasci“ating Rucket Elider Astron Falcon can casily glide out of sight with larger engines

ir it is built and balanced carefully.
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- ASTRON FARSIDE

 Three Stages

Choice of two Distinctive Payload Units

Advanced Stage Coupling

A sophisticated ultra-high altitude probe or
a workhorse vehicle for high altitude studies
with large payloads--take your choice with
the new Astron Farside. Advanced stage cou-
pling gives dependable ignition and stage
separation. Perfect for your advanced re-
search programs, Top stage
flies to well over Z500',
returns gently by parachute.
Available with standard 1"
payload section (#641-K-12)
or with extra large 1-1/2"
dia. capsule for large pay-
loads (#641-K-12X). Be sure
to specify model type when
ordering. Kit comes com-
plete with all parts and
assembly instructions (but
no engines). Shipping wt.
8 ounces.

Af——— Standard Mﬂdﬂl :
Catl. No. 6§41-K-12
$2.75 Each

Large Payload Model ! —————p—

Cat. N.i “"“"2!
$3.00 Each

Specifications:

K-12 K-12X
Length 21.5 in 25 in
Weight 2.0 oz 2.5 0z
Diameter 1 in 1.5 in

Recommended Engines
First Stage Second Stage Top Stage

KA, 8-0 HA,B-0 1A, B-4

oA, B-0 VoA, B=0 oA . 8-4

B 3=0 A.B-0 A.H=4

B.8-0 B.B-6

B iy C.8-0 B 3-5
I thevs e h - Lk B 3-‘}
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Astron APOGEE 11

in ORBIT.. the highest or
forthest point from Earth is

ull'!ld{lllllﬁiﬁ'.'

The ohility of this rocket to
renc lnﬁeml altitudes con-
sistently, makes, " RPOGEE™ o

» T N\
natural name :Ilnltei

Recommended Engines
Booster Upper Stage

1 -
AL 8-0 ;Z:':ﬁ:

The ultimate in two stage A.B-0 A .Bwl
performance and dependa- B.8-0 B‘B-G
bility. The new, improved C.B-0 5.3—5
Astron Apogee Il incorporates B 3-0
revolutionary discoveries in
multi-stage methods, features a
transparent , see-through payload
capsule--lets you observe spec-
imens without removing them from
the rocket. Parachute recovered
for soft landings. Complete with Weight 60 oz
all parts and instructions (but no Length 14,75 in

engines). Shipping weight & ounces. Body Dia. .736 in

Cat. No. 641-K-5 $2.00 each
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Spectacular Single Engine
Performance!

Soars to over
2,000ft.!

Body Dia. .72 in
Length 5.6 in
Weight .125 oz
Low weight and wind cheat-
ing design give the Astron
/N Streak fantastic performance.

Uses mylar body tube for high

strength and low weight--only 1/8

ounce without engine. Ideal for con-

tests and records. Recommended engine

for normal flying is the MA.8-4. Kit

comes complete with all parts and instruc-
tions (but no en-

gines), Shipping Recammended
weight 4 oz, Engines
WA 8-4  MA,B-4
Cat. No. 641-K-4 $.50 A,8-4 B.8-6

CMILETE
ﬂfaw’?
ROCKE

This bird will never fly,
but it will certainly help
get your ‘science fair pro-
ject or special demonstration
off the pground! The Astron
Phantom has a transparent body
to show all the insides of a
model vrocket --plus a special
dummy engine cut in half to show
its insides, A great help 1in . an-
awering questions onmodel rocketry,
the Astron Phantom kit comes complete
with all parts and instructions (hut

Weight 272 oz no fins), Shipping weight 3 o=z,
Hody Dia. .736 in
Length B.7 in

PHANTOM

classroom
or fair!

Cat. No. 641-K-7A $1.75
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Astion QKY
cascoams H00 g

e PARACHUTE RECOVERY
« TERRIFIC PERFORMER

You'll really enjoy building and [ly-
ing your Astron Sky Ilook. Easy to
build and durable, parachute recovery
brings it back gently for flight after
flight. Kit comes complete with all
parts and instructions (but no en-
gines). Shipping weight 5 oz.

Cat. No. 641-K-8 $1.35 P.P.

Only
$1.35

Recommended
Engines

| lap.8-2
18A,8-2
ALB-3
B.8-4
B 3-5
(For first
rFlights use
1A, 8-2 en-
gines,)

Astron
SPACEMAN

Body Dia. .763 in
Length 12 in
Weight .65 oz

A real odd ball of a rocket,
you'll get a big "kiek" out of
building and {lying the Astron
Space Man. [Featherweight re-
covery brings him back close
to the pad, ready for a new
engine and another flight. Kit

4" wide, 7.25" long,
weighs .45 oz.

Recommended Engines comes complete with all parts
1A, B-2 TeA . 8-2 and instructions (but no en-
A.B-3 B,8-4 gines), Shipping weight 7 oz,

(Use MA.B-2 engines

for first flights.) Cal. No.641-K-9 $.75 P.P.
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o RANGER

3 ENGINE
WALLOP!

EXTRA LARGE
PAYLOAD SECTION

Specially designed for big
payloads--you can demonstrate
your skill by launching and
recovering an egg with this
rocket! Carries payloads up
to 3-1/2 ounces to high al-
titudes. The perfect vehicle
for your special instruments
and specimens, The Astron
Ranger kit comes complete with
all necessary parts, assembly
and flight instructions, plus
a copy of TR-6 on cluster
techniques. (Engines not in-
cluded.) Shipping wt. 13 o=z.

Body Dia. 1.6 in
Length 24 in
Weight 3.35

IDEAL FOR
PAYLOAD o
EXPERIMENTS! e e

Caf. No. 641-K-6 $3.75 Each
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TRV 2B 24

STABILITY
is
“Built in”

Bady Dia.
Length
Weight

The ideal
bird for get-
ting started in
clustering, yet
challenging to the
experienced rocketeer,
the Astron Cobra gives
you top performance.
Medium =size payloads
(up te 1 ounces) get

a real ride in the
Cobra's 1" diameter capsule. Kit comes
complete with all parts, instructions,

and a copy of technical report TR-6 on

cluster techniques. (Engines not dincluded.) Shipping weight
13 ounces,

3 Engine
Power

Recommended Engines
Cat. No. 641-K-10 $3.50 Each A.B-G B.8-4
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BODY TUBES
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“CONSTRUCTION TIPS

x This Fin Spacing Guide will
space equally three or four ins
on all the body tubes sold by
E=stes Industries. To space the
fins, center the end of the tube
o in the ecircles, then mark at the
™" lines for four fins or on
the "0" lipnes for three fins.

Cat. No Wall Length Weight in Ounces Price Draw line=s from these marks as
it = Thickness g Net 11'31':‘ in, [Ship. Each IS for ghown in the bottom drawing.
.710"INSIDE DIA. MYLAR TUBE — BT-10 X Apply PEM-1 smoothly
641-BT-10 . 005" gt .0B8 | .0098 4 [$.25 [§ .50 eliminate bubhlea
641 -BT-10H 005" 3.062" | ,029 . D098 1 $.,10 |8 .25
J10"INSIDE DIA. SPIRAL-WOUND PAPER TUBE —BT-20 :%_k“-- ,
§41-BT-20 LO13" 18" - 288 016 11 o0 18 .G85 / -
G41-BT-208B ,013" 8.65" |.138 016 A £.15 |8 .35 —
G41-BT-20D 013" t,5" . 104 .016 4 $.15 |8 .30 o >
641 -BT-20G 013" 3.5" |.056 | .016 418,10 [§ .20 rectom By il s // 4
641-BT-20d .013" 2.75"_|.04%4 | .016 4| 8,10 |8 .20 g;;d o g //
641 =BT-20M 013" 2.25" [.036 .016 1 .10 |§ .20 white: zlve or /////
.725"INSIDE DIA. PARALLEL-WOUND PAPER TUBE — BT-30 plastic pu‘ti-:y. 5 MYLARI
641 -BT-50 L0211 o .270 | .030 4 $.25 fnnid o= *
G41-BT—30F .021" 7" |.210 | .030 1_ | $.25 8 .50 28 mentmm O ML R enp——
641 -RT-308 , 021" 6,125" |.184 L0350 1 $.20 % .45 = | outside of
= = i
541-B1-300 L 021" 538" | ,165 .0a0 1 §.20 |§ .40 = Strine of PRM-] tail section
G41-BT-GOAY| .0z1" 3,57 |.105 | .030 4 B0 = Glue these jointa S
641-BT-50J 021" | 2.75" |.082 | .030 1 .10 |3 .25 Whow: A LENCMEER: Dol \ian A0 BgAGESSEe SRS
765" INSIDE DIA. PARALLEL- WOUND PAPER TUBE — BT-40 BT-10 i= an ultra-light mylar tube for use with the featherweight
ag i m Y, m recovery system. It will withstand the heat of an ejection charge only
641-BT-40 ] .028 l 13.75 l--'-” I 043 1 3 L"-'ED ]5 60 when the engine is ejected from the rocket body by the charge. Paper

reinforcing material must be bsed to glue parts to the tube, as ordi-
nary glue will not stick to the mylar tube.

950"INSIDE DIA. SPIRAL- WOUND PAPER TUBE—BT-50

G41-BT=-50 JOL3M 18" 378 <021 11 .90 % .90
G41-BT_500_ 013" 776" | .163 | .021 1| $5.25 |5 .50 Fin Placement Guides
G41-RT=508 s 0137 4 B4 +0271 4 $.15| % .50 ’ ST
641-BT-50J .013" 2.75" | Jo58 | 021 4 $.15 [ .50 Spin-Fins |
1.595" INSIDE DIA. SPIRAL-WOUND PAPER TUBE—BT-60
GAL-BTI'-GO LO21" 18" 960 053 11 .60 [ §1.40 ——
641 -BT-60D L0211 18 i 583 053 1 b. 45| 81,10 Straight or spin-fin placement can be marked with these easy-to-make
G41-BT-60K o214 ik W37 LQO55 6 0. | BoatD guides, Select a 2 or 3 inch piece of the same size body tube you are
641-BT-60R 021" 51 .265 L0533 6 .25 1% .50 using for the rocket body. Illestrations #1 and #2 show how each guide
G41=-BT-60J +021" 2.75" . 146 053 6 §.15 |3 .50 is first cut, A quicker way of marking straight fins using the "Vee'-
» top of & drawer =ill is also shown and is especially good for those extra
710" INSIDE DIA. CLEAR PLASTIC TUBE — FITS BT-20 long marking chores, X
641 -PST-20 L 015" B 168 | .021 1 .50 | % .60 Using drawer-sillw of guide Use and of marker for
641 -PET-20J L, 015" 2.75" | .058 021 1 $.15 | § .30 v g) F tube cutting lines.
.765" INSIDE DIA. CLEAR PLASTIC TUBE— FITS BT-40 .-_

Gid1-PST-40D 40" 2,807" | .180 L064 4 : '_

Replacement part for the Astron Scout, with holes punched. E .
Be sure to pive correct catalog number and length when ordering! s+ to draw fin attachment lines.
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Use these top
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Nose Blocks

weight balsa

load sections and anywhere else a
solid bulkhead is required,

cision turned

quality, feather-
nose blocks in pay-

Pre-
for exact fit| in

body tubes,
Catoiloe 5 P ionen] Fite ol o
|6-‘}1-NB-20 L7107 3/4" BT-20 014 1 $.30|'§ .60
hl-NB 30 725" 3/4" BT-30 .0l14 1 .30 |'§ .60
@-NB—AO . 765" 3/4" BT-40 015 1 3.30 | 5§ ..80
641-NB-50 + 950" " BT-50 | .040| 4 $.35 | § 7O
11-NB=60 1.595" | 1-1/2" BT-60 » 190 1 §.50. | $1.00
641=-NB=-1IMT [ .937" ™ Mailing | .D40 4 8.55 | B..70
Tube
E ® N )
ngine Blocks

Get light weight, precision fit-
ting engine blocks for the best
internal construction on your
nlndtlzlif. These h_nl'low bulkheads
to pase Eoreard umonstrucped for @ _ 0O
normal ejection or upper stage O
ignition.

Cat. o, 0. DI]mTMDblﬁ";;th | Fita J!.:L\'Eeitgl];l-.?;: Eac??gérorﬂ

BALSA ENGINE BLOCKS
641-EB-20 L7107 467 | 3/4" | BT-20 | ,007 1 $.30 | %.60
641 -EB=-30 725" 46" 3/4" BT-30 | 007 1 $.30 | %.60
541-EB-40 765" 48" | 3/4" ;B'I‘-H:. 08 1 5.30 | §.60
PAPER ENGINE BLOCKS

641-EB-20A | .708"[.65"| 1/4" | BT-20] .009| 1 [ §.10]$.20
H641-EB=-30A | ,724"| .65"| 1/4" BT-30 | ,010 $.10 | $.20
G641-EB-404 763"{.63" ] 1/4" | BT-40 | .011 1 .10 [-§.20
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BALSA ADAPTERS

There's no limit to design ideas
when you use these precision-made
balsa adapters. BSwitch from one
size body tube toanother for pay-
load capsules, parachute compart-
ments, propulsion sections, etc.
Adapters fitting BT-20 can be
built up with masking tape to fit
BT-30 or BT-40, and any adapter
may be hollowed with a knife or
ejection gases or upper stage ignition charge.

drill to make a passage for
All adapters

have a 1/2" mating surface on each end.
Taper | Weight oz. Pri&f
Catalog No. Mates Length Length | Net [Ship.
= BT-20 to e =T T 3
6511-TA-2050 AT-50 3
; | BT-20 to . B = A
641 ~TA=2050K BT-50 2 1 . -
BT-20 to " S11 20 4
H41-TA-2060 BT-60 3 =
BT-50 to 7 o 23 4
BA1-TA-5060 | = o oo 3 2 3
Mating a big Immﬁ:‘ Use adopter to mount
payload unit gbfc in the a big ‘chute holder
to a small upparmth*-r :n small x-ﬂ;,
“e or durct
hady fuke. Wm ” ",',-I eventa.
adegler. R —
B &
il L
" | i-
= ] 1 [

““PAPER ADAPTERS

Add still another dimension in
rocket design. This adapter set
is a "must" for the imaginative
rocketeer. Get 16 rings for pos-
itioning BT-20, BT-30, and BT-40
in BT-50; and BT-20, BT-30, BT-40,
and BT-50 in BT-60, plus instruc-
tions and 3 universal tapered
shrouds. Combine light weight and
versalility! (Does not include
body tubes or nose cones.)
. Shipping weight 2 oz.
Cal. No. 641-TA-1

$ .35each
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iet a precision engine fii in large body tubes without add-
ing unnecessary weight. Engine mount sets come complete with

‘nstructions--just assemble and glue in place in your wmodel.

EH-2040 Frits BT-40, includes
BT-20J and EB-20A. Mount slips
easily into rocket body. Net wt.
.05 oz. Shipping wt. 5 oz.

Cat. No, 641- EH-2040 % .15 each

EH-2050 Fits BT-50, Includes
BT-20J, EB-20A, 2 rings for cen-
tering holder tube, and JT - 50C
for positioning rings, Net weight
0.1 oz, Shipping weight 3 oz,

Cal. No. 641-EH-2050 % .35¢coch

EH-2060 Fits BT-60, includes
BT-20J, EB-20A, 2 rings for cen-
tering helder tube, and JT -60C
for positioning rings. Net weight
0,17 oz. Shipping weight 5 oz,

Cal. No. 641-EH-2060 $.35each

| STAGE COUPLERS
4 . o PV b o S W el P

Little tubes with many uses, stage couplers exactly fit
the inside of the tube designated. Great for multi-staging,
joining body tubes, positioning adapter rings, ete, Make
rerfect guides for cutting body tubes and sanding cut edges
of body tubes, too. Extra durable, light weight. Shipping
weights: JT-20C, 30C, and 40C, 1 oz., JT-50C and 60C, 5 oz,

) Dimensions Fits Average
0..D, | 1. D. | Length Wei.Ellt.

708" | .650" 3/4" BT-20 | .027 oz |

L7240 | 650" 3/4" BT-30 | U030 oz

«763" | ,650" 3/4" BT-40 | .033 oz
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RANGE KIT SPECIAL

f,:‘ﬁ,oe Loock What You Get! &'::,’E,

A Complete Range Kit!

Carry it with you when you fly rockets, Get a sturdy, all-
metal range box lpaded with all these most needed items.

1 15' Roll Nichrome #NW-32A 1 Parachute #PK-18A

1 Bottle White Glue #WG-1 2 Parachutes #PK-12A

1 Knife Handle #KN=-1 1 Streamer Material #SM-1

1 Enife Blade #KNB-1A 3 Snap Swivels #Sv-12

1 Knife Blade #KNB-1B 3 Shock Cords #80-1

1 Knife Blade #ENB=1C 1 Shock Cord #sc-2

1 Tweezers #T-1 3 Screw Eyes #5E-1

1 Whetstone #W-1 3 Nose Cone Weights #NCW-1

1 Engine Holder #EH-1 1 Roll Masking Tape #MT-1

1 Reinforcing Mat'l, #PRM-1 1 Balsa Fin Stock #BFS-20

1 Roll Shroud Lines #SLT-1 1 Balsa Fin Stock #BFS=30

1 Sheet Tape Strips #TD-2 3 Launching Lugs #LL-1C

| Pack Flameproofl 18 Sheets Sandpaper #SPA-2
Recovery Wadding #RP-1 1 Emery Board #RE~1

1 Parachute #PK-24A 2 Micro-Clips #MC-1

Sorry, no substitutions. Not available on guantity discount
purchases. Shipping weight 5 pounds. Cat. Ne.541-RBK-1A  $6.00

949" | 920" il BT=50 | .051 oz
1,59" | 1,55" | 1-1/2"| BT-60 | .124 oz

!N?rltﬁ:-sﬂuucuhj

Range Box

Good-looking, roomy, tough all
metal box—-the s=ame as included
with the special above. A big
11%" x 5% x 4", complete with
a three compartment tray for
small parts. Has full-drawn
seamless body, snap catch with
eye lor padlock. Shipping wt.
2 pounds.

Cat. No, 641-RB-1 $2.50 Each




Page 26 Page 27

Kim Stock = PAYLOAD SECTIONS

Top quality balsa sheeting for
making fins for model rockets,
For maximum strength, grain of
wood should follow the leading
edge of fin, For more infor-
mation, read FINS in Vel. 3,
No. 3 of the Model Rocket News.

Ideal for payload launch-
ings! Carry instruments,
biological specimens, etc, ,
in these lightweight, high
capacity payload sections.
These capsules come com-
plete with all needed

imensions Weig e arts, includi
1 5 ¥ ¥
i i 1 : E R serew eye., PS-50D includes
641-BFS-10 | 1/32°%3" % 9" | 065 4 B el stand - off and launching
i T e e lug for rocket's main hody.
641-BFS-20 | 1/16°x5" x 9 | .130| 4 =y (S Dimension "A" is inside
!'er!u:'mal_'m(: diameter, '"B" 1is inside
641-BFS-208 | 1/16%1/2"x 6" | co15| 2 | BogRt-fiide |2 Tov length, and "C" is overall
- : length.
- v =Y o . Sport 3 for
—BFS-7 3/32°%3" x 9" | .150 por
Wz W3 XS XS P ! Models § .45 i Weight oz. g Dimensions Price
Cluster 5t Cat, No. Type |Wor-TsRi o = e
641-BFS-40 | 1/8"% 3" x 9" | .200| 4 HO:‘EE:' : ;E Net |[Ship. c
=S - ] -
641-BFS-60S | 3/16%1/2%3.7| .020| 2 Scout 3 for 641-PS-20A Ptl‘l“i”.r .16 1 BT-20 |.710| 2 [4.00 | % .80
; e i i Replacement $ .15 REZ'—Elfu;
i " " Sky Sla: -P5-3 2 2 ] - 72 2 |3.7 .
641-BFS-80 | 1/4"% 2"x 17" | 1.00| 12 k.‘rﬂo.d];sh F0¢ 641-PS-30B | "o 24 1 BT-30 |.725 .75 [ 8 .85
641-Ps-4on | C1%AT | 3a 1 BT-40 |.765| 2 |[3.75 | % i85
r £ A2 3 Plastic
ie Fin Tough white plastic fin unit, ] - Regular . = = |lg.3
Plastic Fin o ele the aei, Bacy, 641-ps-508 | “EUAT| 36 | 4 | BT-50 |.950| 3 |6.50 | § .85
durable way. Fits hody tube BT-40 The Re
. 3 . gular = - 1
unit used on the Sky Bird and the Dirty 641-PS-30D Tube .95 11 BT-50 |1.,59| 4 | 10,5 | 81,25
Bird, lins are large enough to stabilize Regular
most models, Great for beginners, 641-PS-608 r|‘Eubc - 90 11 BT-60 |1.59| & |10.5 | §1.25
Net weight .48 oz. Shipping weight 4 oz.

Cat. No. 641-PF-40A $.50 each 3 fer £1.20
S|l||'| FII'I" IJ:-.u- this unit with the MERCURY CAPSULE

fins set at an angle to

make the rocket spin. Made of Vi Add a special touch to
molded polyethelene, (fits hody yvour rockets! Get this
tube BT-40. Ideal for beginners model Mercury Capsule! A
and experimenters. For the best fit, slot big 1.B inches in diameter
the body on opposite sides as shown above, and 3.2 inches high, this
Net weight .35 oz. Shipping weight 4 o=z, capsule is equipped with a
Cat. No. 841-PF-40B $.50 each 3 for §1.20 removable base [for easy

payload access. Comes in
easy to assemble kit form,
with a full set of adapters

to it the capsule to all Perfct
Estes body tubes. Start ful.

your own Project Mercury! Pﬂ!‘lﬂﬂdﬁ!
Shipping weight 3 ounces. cat. No.641-PSM-1 ﬂnl! sLﬂ

i Fourteen different popular fin
In Fattern >hee PO}

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

Cal. No. 641-PP-2 $.25 ecach 3 for $.50




All engines sold by Estes Industries are stamped with a
code designation which, when understood, will give the rock=
eteer important and useful data on the engine's performance
capabhilities.

Here's how to read this coding:

@ This portion gives you the "total impulse! or total power

produced by the engine as in the chart below.

gThis portion is the engine's uaverage thrusti in pounds,
Series I and Series ITI engines are rated at .8 lb. average,
Series Il engines at 3 pounds. Series I and Series III en-
gines are for normal f{lying, Series Il engines are for lifting
larger payloads and for high acceleration studies.

® This number gives you the delay in seconds between burnout
and ejection charge activation, Engines with "-0" have no
delay charge, no ejection charge, and are for use in booster
stages only.

Series I1l engines are identical in performance to
the corresponding Series 1 engines. Series II1 en-
gines have a final "S" in their code.

TOTAL TMPU FRIFICATIoN | JLa———aw: ——— ]
Code Total Impulse E 5!"'!! |
1/4A 0-.175 1b-sec | L
1/34A .176=.350 lb-sec '*[ﬂh _r-n—— 178 —— )
A .351-.700 1lb-sec : i
B ,701-1.20 lb-sec 3 Series 111
c 1.21-2,.00 lb-sec

QUALITY CONTROL: One out of every hundred engines made by
Estes Industries is static tested on a recording type of test
stand whieh graphically records the maximum thrust, thrust
variations, minimum thrust, overall thrust duration, length
of time delay, and the strength of the ejection charge. Any
batch of engines which does not meet rigid standards is dis-
carded, In addition, the engine production machine automatic-
ally rejeects all engines which do not contain the correct
amount of propellant. Tolerances are kept as small as pos-
sible so that these engines make excellent propulsion units
for contests and exhibitiens.

Tips for F.
SUGGESTIONS FOR BEGINNERS: Most beginners start their rocket
studies and experiments with single stage rockets because they
are easier to build and are generally more dependable, We
suggest that you use single stage designs for your first half
dozen rockets. There are five primary rocket engines for
single stage flying, the 1/4A.8-2 for general testing, the
1/2A.8-2 for low altitude flights, the A.8-3 for medium al-
titude flights, the B.8-4 lfor high altitude flights, and the
B 5-5 for high acceleration, high altitude flights. These are
the most popular engines for general use, When you have mas-
tered their wuse you may select other engines which are de-
gigned for specific purposes.

FIRST TESTS: 1t is best to use the smallest enginel(s) pos-
sibhle for the first tests on a new rocket design. If the
design is bad and the rocket is net stable it presents less
hazard. If you have a high performance rocket and use the
largest engines first, you are likely to see it soar off into
the wild blue yonder, never to be seen again--quite a disap-
pointment if you spent hours building it., For most designs
1/4A and 1/2A engines are best for the first test flights. A
well desipgned high performance rocket canapproach an altitude
of 1,000 feet when powered by a 1/2A engine.

RECOVERY FIELD: The altitude Lo which you fly a rocket should
not be greater than is practical for the size of the flying
area. In a town or city, flying in a limited area, 1/4A and
1/2A engines are hest. In large open park areas A engines
are all right, and in open rural areas B engines and two or
three stage rockets are okay. A general rule to follow is
that the field should be at least as large as the altitude to
which you intend to fly the model., When flying a rocket to
500", you should launch it from the center of a 500' by 500'
field.

SERIES 11 ENGINES: The wallop packed by B 3-0 and B 3-5 en-
gines makes them more difficult to handle than Series I en-
gines. Extra care should be exercised to be sure the rocket
is stable. IExtra caution must be taken to be sure fins are
extra durable and well secured to the rocket body. A Series
IT engine musti be mounted against a secure bulkhead so a sud-
den force of 9 pounds will not force it forward in the rocket
body. With & Series 1I engine, a light weight model will be
traveling about 400 miles per hour in just 70 feet from the
launcher. Use extra caution.

-

SAFETY: HRocket engines are not toys, but scientific devices.
With c¢ommon sense and close adherence to safety rules, model
rocketry is as safe as any other sport, hobby, or scientific
study: Carelessness can make 1t dangerous, as with model
airplanes, baseball, or swimming. If you are hit by a model
rocket traveling 300 or more miles per hour, you will be hurt.
Don't spoil model rocketry's excellent record of safety.
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ROCKET ENGINE SELECTION CHART

Page 31

fcat. No. and Total Thrust | Maximum Time Engine Tnitial | Label | Maximum Rocket Weight'**
Engine Type Impulse Duration | Thrust Delay Length Weight Color | Single Stagel Multi-Stage 'i&dhl 3’Ibr]_12¢nrwuna
SINGLE STAGE ENGINES
1/4A.8-2 0.17 lb-sec | 0.15 sec | 23 oz. | 2-2 see | 2,75 in. | 0.50 oz. | Green 2.0 oz. - - - | $.25| § .65 [ $.21 each
1/4A.B-28%* | 0.17 1b-sec | 0.15 sec | 23 oz, | 2-2W sec | 1.75 in. | 0.38 oz. | Green 2,0 oz, - - - | $.25| % .65 | $.21 each
1/2A.8-2 0.35 1lh-sec | 0,40 sec 23 o=z. 2-28 sec | 2.75 in. 6.54 0Z . Blue 2.5 oz. - - - | $.50 | % .70 | $.25 each
1/2A.8-25** | 0.35 1b-sec | 0.40 sec | 23 oz. | 2-2} sec | 1.75 in. | .42 oz. | Blue 2.5 oz. - - - | $.30| 8 .70 | $.23 each
A,8-3 0,70 1b-sec | 0.90 sec | 23 oz. | 3-3% sec | 2.75 in. | 0.60 oz. | Purple 3.0 oz. - - - | $.35| § .80 | $.26 each
B,8-4 1.15 1b-sec | 1.40 sec | 23 oz, | 4-4% sec | 2.75 in. | 0.71 oz. Red 3.5 oz, - - - | %.40 | % .90 | $.30 each
B 3-5* 1.15 lb-sec | 0.35 sec | 9.0 1b. | 5-5% see¢ | 2.75 in. | 0.69 oz. | Red 5.0 oz. - - - | $.50 | $1.00 | 8.35 each
UPPER STAGE ENGINES (OR SINGLE STAGE ENGINES IF USED IN VERY LIGHT ROCKETS )
1/4A,8-4 0.17 lb=-sec | 0.15 sec | 23 oz, | 4=-4} sec | 2.75 in.| 0.51 oz. | Green 1.0 oz, - - -| $.25| 4 .65 | .21 each
1/4A.8-48** | 0.17 1b-sec | 0.15 sec | 23 o0z, | 4-4% sec | 1.75 in. | 0.39 oz. | Green 1.0 oz. - - - | $.25| % .65 | $.21 each
1/2A.8-4 0.35 lb-sec | 0.40 sec | 23 oz. | 4-4% sec | 2.75 in. [ 0,55 oz. | Blue 1.5 oz, - -  -|%30| 8% .70 | $.23 each
1/23.8*45“ 0.35 lb-sec | 0,40 sec | 23 oz. 4-4% sec | 1.75 in. | 0.453 pz. Blue 1.5 oz, = - - s;ag _; .70 Q}23 each
A.8-1 0,70 lb-sec | 0.90 =sec | 23 oz. | 4=4% sec | 2,75 in. | 0.63 oz. | Purple 1.5 oz, - - -| %.35 | 8 .80 | $.26 each
B.B-6 1.15 lb-sec | 1.40 sec | 23 oz. |6-6% sec | 2,75 in. | 0.73 oz. Red 1.5 oz. - - -|8.40 | § .90 | $.30 each
BOOSTER ENGINES
1/4A.8-0 0.17 lb-sec | 0.15 sec | 23 o=z none 2.75 in, | 0.46 oz. | Green Don't Use 4.0 oz. $.25 | $ .65 | $.21 each
1/4A.8-05%"° 0.17 lb-sec | 0.15 sec | 23 oz, none 1.75 in. | 0.34 oz. | Green Don't Use 4.0 oz. $.35 | % .65 $.21 each
l[ﬁﬁjﬂrﬂ 0.35 lb-sec | 0,40 sec | 23 oz. none 4.5 in. | 0,49 oz. Blue Don't Use 3.5 oz. $.30 | § .70 Hasleach
1!21;ﬁ-ﬂﬂ?‘ 0.35 lb-sec | 0.40 sec | 23 o=z, none 1,75 in. | 0.37 oz. Blue Don't Use 3.5 0z. .30 | % .70 | $.23 each
A,8-0 0,70 lh-sec | 0,90 =ec | 23 oz. none 2.75 in. | 9.56 oz. Purple Don't Use 3.5 oz. $.35 | % .80/ $.26 each
Bgﬁﬂ& 1.15 lh-sec | 1.40 sec | 20 oz, none 2.75 in. -?.63 0. Red Don't Use 3.0 oz. $.40 | § .90 | $.30 each
B 3-0* 1.15 1b-sec | 0.35 sec | 9.0 1b, none 2.75 in. | D.61 oz. Red Den't Use 6.0 oz. .50 | $1,00 | £.33 each
C.B-0 1.50 lb-sec | 2.00 sec | 23 oz. none 2.75 in. | 0.71 oz. | Black Don't Use 3.0 oz. §.45 | 8 .95 | $.51 each
SPECTAL PURPOSE ENGINES

B.8-2 1.15 1b-sec | 1,40 sec | 23 oz. 2-3 se¢ | 2,75 in. | 0.B8 oz. Red Gliders & Special Designs | §.40 | $ .90 | .30 each
B.8-0(P) 1.15 lb-sec | 1.40 sec | 23 oz. none 2.75 in. | 0.66 oz, Red Static Test Engine $.,45 | 8 .95 | §.51 each
NOTES: * Series II engine. ** Series III engine. *** With enginel(s). (P) Denotes plug to prevent blow-through.

on all Series I and Series IT engines is .42 oz., on all Series 1I1 engines,

.30 pz.

Sufficient ignition material,

Burnout weight
instructions, and

a streamer protector is included with each rocket engine {any quantity) ordered from Fstes Industries. Shipping weight of each engine

is 1 ounce.
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ROCKET ENGINE DESIGN

This rocket engine design and performance information is
given for educational purposes only. We believe that if wyou
understand how your rocket engine works wyou are in a better
position to gain scientific knowledpge [rom your activities and
to design your rockets for specific purposes such as payload
experimentation, altitude studies, drag racing, ete, We Do NoT
grant permission for you to attempt to copy our design nor do
we recommend that you nttempt to build your own rocket emgines,

The Series 1 engine is a solid propellant type with a dual
thrust level design. There is a slight center bore at the very
tip of the nozzle end of the grain which serves two purposes,
Firsi, it provides for easy ignition, Second, as you will note
from the Series I graph, this special design produces a high
initial thrust of 23 oz., thus stahilizing your rocket more
yuickly. This is because the slight center bore provides a
relatively large burning area, resulting in faster consumption
of the fuel. After this initial high thrust, a transition to

o Poper Casing Salid Propellant Ceramic Nozzle
2a=ks
6 3 n.r_e*;
H v Thrust T = il
= Y o -t lrﬂdlfmCﬂp\ Smoke tracking and Delay slement.
E [ Ejection Charge
=_E
I0F oo« A8-3 TIME/THRUST CURVE
[ o
£ 4_; - Dalay Paricd ——u-l
» E jact:
L 2 ”"C"“'*‘Q,...d
]
Time (Soconda) ' : H ¢
ime (asconds i Exhaust Valocity — Z500-2600 Fr/Sec.
series | Specific Impulse — 80-83 I.whtp%
an end burning grain is made, and the thrust drops to a sus-
taining level of 10 oz, Data from wind tunnel tests show this
dual thrust level to be the most effective design for rocket
engines which are used to propel lightweighi model rockets at

sub-sonic speeds,

The slow burning delay and tracking charge i= ignited at
the burnout of the propellant grain., This slew burning, smoke
producing charge provides no thrust, but permits the rocket to
const upward to its peak altitude, At the burnout of the delay
charge a recavery system ejection charge 1s ignited which pres-
surizes the forward end ol the rocket lody ftube, activating

-
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Solid Propellant  Ceramic Nozzle

Popar Ratatner Cap

)
=, i\ = - Im;f;..
e | E = | 2.75 |
2 13 Ejection Chamge Paper cksmg
£, i Smoke Trackmg and Delay element.
i3 TAarege Tt g 3-5 TIME/THRUST CURVE
ﬁ ~———————— Delay Pcﬂoﬂ7/ 7 I

o j Ejaction Chorga

q‘_.......

| | : i
Time nd Exhauatl Velocity— 23500-2600 A/Sec.
me (seconds) Series 11 Specific ;pullny— 80-83 m&fpm

the recovery system. For further infTormation, see the Series
I performance graph and cutaway drawing.

The Series II engine is & solid propellant type with a cen-
ter burning grain. This provides a greater propellant burning
area, resulting in a higher thrust level than the Series I
engines, but with a shorter thrust duration. The total thrust
duration of a Series IT engine is slightly under .35 sec,
This makes the thrust characteristics of the engine somewhat
like a sledge hammer blow--thrust rises to over 9 pounds in a
fraction of a second, then drops off again, as shown in the
Series II performance graph. The average thrust of the Series
I1 engine is 3.4 pounds. The result is that the Series 1T
engine is ideal for acceleration studies, as a booster on
heavy multi-stage rockets, and for drag racing. Delay charge
and ejection charge operation are the same in the Series I and
Series Il engines.

Making Rocket Engines

At our plant rocket engines are made automatically, under
controlled conditions, with limited amounts of propellant being
measured by explosion proof metering devices. If you wish to
attempt to build your own engines "safely," we would recommend
that vou have in reserve a few thousand deollars in cash for
special equipment, a college degree, a safe place to work (not
in a garage or basement!), protective c¢lothing and some spe-
cialized training., 1If you build rocket engines with less than
the above you may find as some chemistry teachers, studenls,
and many others have; that through the rest of your life you
will be without a finger, hand, arm, eye, ear, face; or you
may well be badly burned or even killed. Our country needs
live rocket scientists and engineers whe have all their [fin-
gers and hands. We are looking forward to fellows like you Lo
fulfill this need.
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MODELING TOOLS

e —

Includes one 4=1/4" long #1 aluminum handle and

PRECISTION KNIFE SET':

T —
—_—

one each #lA cutting blade, #1B punch blade, and #1C gouge blade., Re-

commended for precision work.
Cat. Mo.641-KNS-1

RETRACTABLE BLADE ENTFE:
with one double ended #2D blade.
carrying. For general cutiing.
Cal. No. 641-KN5-2
W Ty
b

A l=

Bhipping wedight 2 ox.

$.75 each

Heavy duty #2 nluminum handle, 4-3/4" long,
Blade retracts into handle for safe
Shipping weight 4 ounces.

handle and one #3E general purpose blade,

Cal. Mo. 641- KNS5 -2

general purpose knife hlade similar teo #4G.

Cal. No. 641-KNS-4

$1.00 each

UTILITY KENIFE:

e —— Includes 5-3/8"
long #3 steel

Shipping weight 3 ounces.

% -30 each

HEAVY DUTY ENIFE: Set

of one 4-3/4" long #4

plastic handle with

metal chuck and one

Shipping weight 6 ounces,

REPLACEMENT BLADES

M @FIFita #1 handle only:
For cutting balsa and paper.
Cat.No. 641-KNB-IA$.10 each 3 Fer 5.25
—~———————— Fits #1 handle on-
ly: Punch and scriber,

Cumt. Ne. 841-KNB-1B £.25 eoch

_————— Tits #1 handle on-
ly: Gouge for hollowing balsa
nose congs, adapters, blocks, etec.
Catb. Mo. 641-KNB-1C $.25 2ach

N

Fits #2 handle only: Double end-
ed, for general cutting.

Cat, No. 641-KNB-2D $.3%e0ch
=
Fits #2 and #3 handles: Double

ended, for general cutting.
Cat. No. 641-KNB-1E % .15 each
“Pits #4 han-

W dle only: 1"

wide x 5" long razor saw blade for
halsa and body tube cutting.

Cal. No.641- KNB-4F § .45 vach
Shipping weight on saw blade ls
6 oz,, all other blades, 1 oz,

$1.20 each

| ¥ Fits #2 and

+ #4 handles.

f'or general cutting and carving.
Cat. Neo. 841-KNB-4G  § .15 each

3 fer §.40

\ . WIFits #2 and 4
_|handles, For

general cutting and trimming.

Cal. No. 641-KNB-4H $ .15 each
3 for $.40
! (R WHETSTONE: Keep

knife blades extra sharp for easy
cutting. Pocket =size, 3-1/2" x
3/4" x 3/8", Use with ail for best
results. Sh:ifping weight 5 oz.

Cat. Ne. 641-W- $.25 each

EMERY BOARDS: Perfect
for cleaning micro-clips, shaping
airfoils, turning nose cones, etc,
1-1/2" x 1/2", medium abrasive on
one eide, fine abrasive on other,
Shipping weight 1 ounce.

Cal. No. 641-BE-1 3 for .70

TWEEZERS: For 1,001 uses in han-
dling small parts, attaching shock
¢ords, etc. Steel, 3" long, 1/8"
jaw. Shipping weight 2 ounces,

Cal.MHe.641-T-1 $ .20 esach
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MODEL ROCKET RECOVERY

inserting the shock-
rord inte body tube,

Steg

minrt cutiing the slits
Restore =lot to original tube

contour clamping shock ©ord
inplace, Coverarea with glue

Shroud Lines

and how to attach them.
15". 2nd.

7 Gather a corner af
'chute to Form a point.

3rd.

Make a loop in
end of shrouwd line.
Slip loop over

the polnt.
Bend Lhe thl

point around

i 1
and back through — e
the loop

Or... Do it easily
...with our tape-strips!

Luycate polnts place, . .one Place & tape strip
to attach lines a time, over éach line as
shown.

I" Assembly and Use of Recovery System

Tie shock cord (1)
securely to screw eye
(F). Tie shroud lines
(2) to screw eye and
screw Lt Inle nose
cone or payload sec-

tipn (4) . W)

"chute and
the point with

one hand and work loop

tight with the other,

nt

To be sure ejection
gn=es tlo their job and
activate the recovery
aystem, sdcure the en-
pine in parachute nnd
streamer models by
wrapping tape around
its nozzle end until
it makes a very tight
press fit in the tube.

Always repack your
rocket with lots of
wadding as
shon a8 you
can alfter a
[light.

Fill the
body tube as
shown to seal
the tube and
protect the
"ehute from
hot gases,

—
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Recovery Equlpent

PARACHUTE KITS: Designed to give you the
best in parachute recovery! Two color
printed plastic parachutes give maximum
visibility -- special pattern makes them
extra easy to spot. Lightweight, dur-
able, and easily folded, these 'chutes
are only ,00075" thick, allowing the
most material to be packed into the least
body space, Each kit is complete with
‘chute material, tape strips, and shroud
lines. Specify color combination and
size when ordering. Shipping wt. 2 oz,

Parachute Color Combinations Price
Diameter Available .Ea.ch 3 for

Cat. No.

| Orange and White
Red and White
Red and Yellow $.20 |$ .50
Yellow and Black
! i Orange and Black

Red and White

641-PR-12 12 inches

641-PK-18 18 inches Red and Yellow $.30 |$ .75
=, Pl Orange and Black
641-PK-24 | 24 inches Rerk due, htd §.45 |$1.00

Orange and Black 3

= =l
PARACHUTE MATERIAL: MHWigh visibility red
plastie in 10" x 10" sheets to make easy
to spot parachutes for your models. Comes
with 4 tape dises for attaching shroud
lines of your choice. Net weight ,07
oz. Shipping weight 1 oz.
Cat. No. 641-PM-1 $ .20 each

3 for $.35

PARACHUTE MATERIAL: You get a big square
yard of high strength, high visibility

black plastic ‘'chute material. Each
zheet can be cut to make one or more
round or square parachutes up to 36"

across, Shipping weight 5 oz,
Cat. No. 641-PM-2 $ .45 each

STREAMER MATERTAL: Bring light weight
models back to earth with bright orange,
flame resistant crepe paper streamers.
In 7-1/2 foot lengths, enough for two to
eight streamers. Available in 1" and 2"
widths. Specify size when eordering. Ship-
ping weight 1 oz.

1" WIDE: Cat. No.641-SM-1$ .15 each 3 for $.30
21 WIDE: Cat. No. 641-5M-2 % .20 each 3 for $.30
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SHROUD LINES: Build reliable, durable custom para-
chutes with this strong, hard surface shroud line
-] cord, Comes in 72 yard spools. Available in red
i or white. Specify color when ordering. Shipping
weight 5 oz.

Cat. No. 641-5LT-1 $.25 each

SCREW EYES: Attach recovery systems to nose cones or

nose blocks with these light weight metal screw eyes.
Available 1in two sizes, 1 inch long {net wt. .04 oz.)

and 3/4" long (net wt. .03 oz.). Shipping weight for 3

eyes 1 oz,

LARGE EYE: Cet. Mo.641-SE-1 3 far $.70 12 for $.35
SMALL EYE: Cal. No.841-5E-2 3 for .10 12 for $ .35

TAPE DISCS: Fasten shroud lines to plastic ‘chutes with

> these 3/4" pressure =ensitive tape discs. Shipping wt.
< for 12 discs, 1 oz.
e Cal. No. 641-TD-1 4 for $.70 12 for § .15 Roll of 1000 $4.00

TAPE STRIPS: For top strength, low bulk and low weight,
fasten shroud lines with these 1/4" x 3/4" tape strips.
Come in sheets of 35 strips. Shipping weight 1 oz.

Cal. No. 641-TD-2 $ .30 Pershest

SHOCK CORD: Convenient 18" lengths of model
airplane contest rubber to absorb shock of re-
covery system deployment. Available in 1/8"
widths for nermal models and 1/4" widths for

heavy rockets. Specify width when ordering.
All shock cords are .03" thick. Shipping wt.
1 oz,

1/8" WIDE: Cat. No.841-5C-1 $.10 each 3 for §.20
1/4"" WIDE: Cat. Ne.641-5C-2 % .15 each 3 for $.20

SNAP SWIVELS: For quick changes and reduced

tangling in your recovery syvstems, use these
tiny 1" long snap swivels, Net weight .01 oz,
Shipping weight 1 oz.

Cel. No, 641-5V-12 £.10 each 3 for $.20

RECOVERY WADDING: Protect parachutes and streamers
from hot ejection gases; get greater recovery re-
liability with this lightweight flame-prool wad-
ding. BEach package contains approximately 3 oz.,
enough wadding for 15 to 60 flights, depending on
size of Lhe rocket. Shipping weight 6 oz.

Cot. No. 641-RP-1 $.25 each
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EVERYTHING You need...

FINISHING WAX: For the high-gloss finish so im-
portant for appearance and low drag. Apply with
solt e¢loth, let dry, and polish with a soft, dry

cloth. In 2 ounce jar, Shipping weight 5 oz.

Cat. No.641-FW-2 $ .80 sach

]
WHITE GLUE: Preferred lor rockei building! Sets l '
fart, gives super strong joints with wood, paper,
cloth, and other porous materials, In 2 ounce
plastic squeeze bottle. Shipping weight 6 oz. E—-l
Cal. No. 641-WG-1 $.40ecach

BODY PUTTY: Make super-sleek models with body
putty. Fill e¢racks, holes, grain marks in
balsa parts, make smooth fin-body joints. In
21 ee¢, tube. Shipping weight 5 ounces.

Cat. No. 641-FM-1 $ .30 each

MASKING TAPE: Secure engines in models, mask for
painting, ete, Extra strong 1/2" wide tape comes in
30' rolls. Flexihle, seals tightly and strips off
clean., Shipping weight 5 oz.

Cal, No, 641-MT-1 % .30 each

—_—— e e —
PAINT BRUSHES: The set 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 areas rapidly. Brushes are
6" long with quality camel hair bristles set in nickled fer-
rules, Available in sets of three only. Shipping wt. 2 oz,

Cat. No. 541-PB-3 $ .30 Par sof

SANDING MATERIAL: Fold, roll, or crumple it for hard
- to reach places! Special mylar plastic backed abra-
sive sheet can be used over and over again, lHelps
you get a mirror finish. Extra fine 320 grit in easy
to handle 2-1/2" x 2-1/4" sheets, Shipping wt. 1 oz.

Cat. No. 641-5P-320 3 sheets $.10

SANDPAPER: Shape and smooth model rocket parts with
these handy 3" x 3" sheets of top quality sandpaper.
Available in three grades, Specify grade when or-
dering. Shipping weight 1 ounce for 6 sheets.

6 SHEETS MEDIUM: Cat. Ne. 8641-5PM-2 $.10
6 SHEETS FINE: Cat. No. 641-5PF-2 $.10
# SHEETS EXTRA FINE: Cat. No 641-SPEF-2 $.10
18 SHEETS ASSORTED (6 each)Cat. Neo.&41-5PA-2 $.25
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For the Finishing Touch
HEAT RESISTANT PAINT: Protect exposed rocket parts
from heat damage with easy to 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
1-1/2 ounce bottles. Shipping weight 6 oz.
Cal. No. 641- AP-1 $ .35each

FLUORESCENT SPRAY PAINT: Paint your rockets with
the brightest colors available--make them easy to
spot in the air and on the ground, This glowing,
high visibility paint comes in handy 6 oz. spray
cana, dries in minutes. For maximum brilliance, use
glossy white enamel for an undercoat. Available in
Cerise Red, Yellow Orange, Sunset Gold, Lemon Yel-
low, Red Orange, and Green. Specify colors when
ordering. Shipping weight 16 oz. each.

Cat, No, 641-FP-1 $1.40 each

ENAMEL. SPRAY PAINT: Get that "professional' ap-
pearance for your best medels. Tep quality enamel
in handy 6 oz. spray cans dries in minutes, Use
indoors and outdoors. Not fluorescent. Available
in the popular colors of Regal Blue, Hunter Green,
Chrome Yellow, Glossy Black, Glossy White, and
Cherry Red. Specify colors when ordering. Shipping
weight 16 oz. each.

Cal. MNo.&41- EP-1 $1.20 each

BUTYRATE DOPE: The dope preéferred by expert modelers
for perfect finishes, Brushes on smoothly, easily, comes
in convenient 1 oz, bottles. For mirror-smooth finish
ey use Sanding Sealer #5885-1 as an undercoat. Available in
=~ Ipsignia Red, International Orange, Dark Green, Gloss
Black, Imnsignia White, True Blue, Sky Blue, Aircraft Gray,
Orange Yellow, Silver, Gold, and Clear. Specify colors when
ordering. Shipping weight 4 oz. (Mailable)

Cat. No. 641-BRD-1 $ .20 each

SANDING SEALER: Use sanding sealer on all balsa parts for the
smoothest possible paint or dope joh--saves paint, too. Just
sand the balsa, brush on sealer, let dry, and sand again. Re-
peat as needed to seal all the pores in the wood for a glass-
like surface for painting. Get the best in aerodynamics and
appearance. In 1 ounce bottles. Shipping weight 4 ounces,

Cat. No.641-55-1 $ .20 each

THINNER: TFor diluting butyrate dope and brush cleaning. Com-
pletely colorless--won't interfere with the drying action of
the dope, Comes in 1 ounce bottles. Shipping weight 4 oz,

Cat. No.641-BDT-1 $.20 each
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Decorate Your o én DECALS

A)==STARS AND BARS: Sheet of 12 red, white, and blue Air Force

emblems, each 1-1/4" wide. Fit on fins and body tubes, look

great on gliders. Shipping weight 1 ounce.

Cat, No. 641-D-1 % .15 each
B)--LARGE STARS AND BARS: Add a special touch to your large
models. Sheet contains twe large 2" insignia, two medium 1-3/4"
insignia, and appropriate designations. Shipping weight 1 oz,
Cat. Ne. 641-D~-2 % .15 each

C)--3/8" LETTERS AND NUMBERS: Identify and decorate your hirds
the neat and easy way with these 3/8" high letter and number

decals., Sheet contains 62 characters. Available in black or
white. Specify color when ordering. Shipping weight 1 oz.
Cal, No. 641-D-3 £ .15 cach

D)--1/4" LETTERS AND NUMBERS: Ideal for code markings and
identification on smaller rockets. Sheet contains 65 1/4" high
characters. Awvailahle in black or white. Specify color when
ordering, Shipping weight 1 ounce.

Cal. Ne. 641-D-4 $ .15 each

CNFEOZ ECZOWE
| === Astron Cobra
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E)--GOLD MINE SPECIAL: Get this real gold mine of decorative
deeals Ffor your model rockets. Lettering, vents, hatches,
rivets, and more, all on one big 3-1/2" x 8-1/2" sheet. You'll
have a ball decorating your birds with this sheet., Printed in
brilliant red, white and black to add extra color, too. Ship-

ping weight 1 ounce.

Cat. No. 641-D-5 $.25 each
F)==KIT NAMES DECAL: Dress up your models with these special
kit name decals., Identify and decorate--easy Lo apply. Comes
in black or white, Specify color when ordering. Shipping wt.
1 ounce,

Cai. No.641-D-6 $.25 each

G)--1/5" CHECKERBOARDS: Glossy, colorful 1/5" square checks
on clear background., Add color contrast to models for easy
tracking. Extra large sheets, 9-1/2" x 4, available in red,
black, gold, or white, Specify color and check size when or-
dering., Shipping weight 1 ounce,

€al. No. 641-D-7 $.25 each

H)--3/8" CHECKERBOARDS: Big 3/8" square checks for your large
models. Cut out special patterns for even more striking ef-
fects., Large 9-1/2" x 4" sheets, available in red, black,
white, gold, eor silver, Specify color and check size when
ordering. Shipping weight 1 ounce.

Cal. No. 641-D-8 %.25 each

I)--COLOR STRIPES: Put vertical stripes or horizontal rings
on your models the easy way. Each sheet has ten stripes, 1/32"
through 1/2" wide and 9-1/2" long. Available in red, black,
or yellow, Specily color when ordering. Shipping weight 1 oz.
Catl. No. 641-D-9 $.25 each

Tips on Decorating Your ROCKET
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LITTLE ITEMS THAT GIVE . . . .

PHANTOM ENGINE: For display and demon-
strations, here's 1/2 an engine, cut Lhe
long way to show placement of nozzle,
propellant, etc. Helps explain model
rocket operation. Safe, uses only non-
combustahble materials. Shipping wt. 1 oz.
Cal. Neo. &41-CE-] $ .50 each
ENGINE HOLDER: For fquick and easy replace-
ment of engines in models use engine hold-
ers. Attach as shown 1n drawing or run
forward from the eng.ne as a substitute for
the engine block. Use with BT-20 and BT-30
enly. Net wt. .05 oz. Shipping wit. 1 oz.
Cat. No. 641-EH-1 $ .15 each 3 for $.30

FOAM PADDING: Protect payload specimens,
Pad your payload capsules with this plastic
foam. FEach piece is 6" x 6" x ly/4". Cut
to size, secure in place with white pglue.
Net weight .08 oz. Shipping weight 1 oz.

Cat. No. 641-PSP-1 $ .20 each 3 for .50

Press upward "till
the engine

can be removed.

PAYLOAD: How high can your rocket 1ift an ounce
of lead? This 1 ez. payload weight, 3/4" in
diameter, is used in some altitude competition
events. The current official record: GB0O feet
with a B engine. Think you can beat it? Ship-
ping weight 2 oz,

Cat. No.641-PL=] $.50 each 3 for $1.00

NOSE CONE WEIGHT: Balance your rockets for per-
fect stability with these 11/16" diameter lead
welghts. Now with center hole for easy attach-
ment and alignment. Stack them for more weight, cut them with
scissors for less. Each weighs .12 oz. Shipping weight 1 oz.
Cal. No. 641- NCW-1 3 for $.25

NOSE CONE WELGHT: For delicate balancing, use these
7/16" diameter brass washers. BEach has a 1/8" heole in
the center, weighs .02 oz, Attach up to four weights
to & nose cone by threading them oo the screw eye.

Shipping weight 1 oz,
Cot. No. 641-NCW-2

10 for § .15

LAUNCHING LUGS: Cut lengths ol soda straws, If
you don't want to get a life-time supply at the
grocery store for 25¢, you can huy these. Inside
diameter 5/32", fit 1/8" rod. Shipping wt. 1 oz.

1-1/4" long: Cat. No. 641-LL-1A 5 for & .10
2-3/8" long: Cat. No. 6G41-LL-1B 4 for § .10
8" long: Cat. Ne. G41-LL-]C 3 for § .10
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. BIG RESULTS IN ROCKETRY

GAUZE REINFORCING: For super strong fin
joints, reinforce with this unmarked gauze.
Comes in 3" x 12" sheets, Apply by spread-
ing a thin layer of glue over the area to
he reinforced, smooth gauze down over the
glue, and spread one or more layers of glue

Apply over aver the gauze. Shipping weight 1 oz,
launching lug cay, No. 641-GR-2 $ .15 cach 3 for $.30
as well,

PAPER REINFORCING: Double fin strength with
this easy to use self-adhesive treated paper.
Cut reinforcing to shape, strip offl protec-
tive backing, and press on balsa. Doubles
fin strength when applied to both =sides of
the balsa sheet, provides a smooth white sur-
face for painting. Comes in 3" x 9" sheets,
Shipping weight 1 oz.

Cal. No. 641-PRM-1 $.10 each 3 for §.20

TAPE HINGES: Easy touse elevon hinges for your boost-
gliders. Treated paper, 4-1/2" x 53/4", adhesive coated
on one side. Simply strip off protective backing,
apply to wing., Shipping weight 1 oz.

Cat. No.641-TH-1 2 for $.10

ELASTIC THREAD: Strong, elastie thread. Use as a
spring Lo actuate elevons on hboost-gliders. Each
thread is eight inches long, 1/32" diameter. Ship-
ping weight 1 oz,

Cat. No. 641-ET-1 3 for §.10

NYLON SCREWS: [Extra light, high strength screws for
glide adjustment on boast-gliders, 1/2" long, 1/16"
thread diameter, Read TR-4 for information on gl.il]ei-s
and their design. Shipping weight 1 o=z,

Cal. No. 641-A5-] %$.10 sach

STYROFOAM BALLS: Build a Sputnik-Too or odd
ball bird of your own design with feather-
weight 3" diameter styrofoam balls, Use
white glue for best results in attaching
legs, antennas, stabilizers, ete. Net weight
«2 ounces. Shipping weight 5 oz.

Cat. No.641-5B-3 $.25 each

DOWELS: Extra strong, light weight
1/8" x 18" seasoned maple dowels.
Build a Sputnik-Too or design your own
odd ball, Shipping weight 5 oz.

Cat. No. 641-WD-1 4 ftor $.20
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ASSORTMENTS

“Launch Pad"” Special

Fer Simple & Durable Reckets. Perfect starter assartment for the novice to explore
the building techniques of model rocketry. Make sturdy, serviceable models for
many hours of fun. Study aerodynamics, stability, and recovery technigues the
enjoyable way with this special assortment. Not available with quantity dis-
count orders, ‘\ /1
\ ;
| _—~7

BODY TUBES RECOVERY EQUIPMENT
5 Body Tubes #B1-40 2 Parachutes #PK-12A

NOSE CONES 1 Parachute Material #PM-2
1 Balsa Nose Cone #BNC-40D 1 Streamer Material #FSM-1
L Balsa Nose Cone HANC-40N 1 Sheet Tape Strips #TD-2
1 Plastic Nose Cone #PNC-40F 1 Roll Shroud Lines #SLT-1
1 Plastic Nose Cone #PNC-40G 3 bGhock Cords #5C-1
1 Plastic Nose Cone #PNC-40H 3 Bcrew Eyes #SE-1

FIN MATERIAL MISCELLANEOUS
1 Plastic Fin Unit #PF-40a 5 Engine Blocks WEB=-40A
1 Plastic Fin Unit #PF-40B 3 Launching Lugs #LL-1C
3 Balsa Fin Stock #BFS-30 1 Design Booklet #P-1
1l Fin Pattern Sheet #FPP-2
Shipping Weight 1 1b. B oz. Cet., Mo.&41-E5-50 $3.00 eoch

1] Y 3
Countdown’ Special
FOR HIGH PERFORMANCE BIRDS. Countdown on real rocket-building enjoyment with
this high performance assortment. Build & basic fleet of high flying rockets--
single and multi-stage. Great for your science project experiments, payload
studies, etc. Not available with gquantity discount orders.

FIN MATERTAL

BODY TUBES

2 PBody Tubes #BT-20 3 Balsa Fin Stock FBFS-20
2 Body Tubes #BT-50 3 Dalsa Fin Stock #BFS=30
RECOVERY EQUTPMENT NOSE CONES
2 Parachutes #PK-124 1 Balsa Nose Cone #BNC=-20A
1 Parachute #WPK-18A 1 Balsa Nose Cane #BNC-208
1 Parachute Material #PM-2 1 Balsa Nose Cone #BNC-20N
1 Streamer Material #SM-1 1 Balsa Nose Cone FANC-50J
I Sheet Tape Strips #FTD-2 2 Balsa Nose Cones  #BNC-50K
1 Roll Bhroud Lines #SLT-1 1 Payload Section #PS-20A
3 Shock Cords #5C=1] 1 Nose Cone Stock #NCS=1
6 Serew Eyes #5E1 1 Nose Cone Dowel #NGD-1
3 Bnap Swivels #8V-12 MISCELLANEOUS
—~ENGINE BLOCKS, MOUNTS, ETC.= 1 Balsa Adapter #LA=20508; /
1 Balsa Nose Block  #NB=20 L Paper Adapter Set #TA-1
1 Balsa Nose Block  #NB-30 3 Nose Cone Weights #NCW-1
3 Engine Blocks #EB-20A L Déatg Bankiis #e-1
2 Engine Mounts HEH-2050 1 Fin Pattern Sheet #PP-2
1 Stage Coupler HIT-50C
Shipping weight 1 1b. 8 oz. Cat. Mo.641-E5-75 $7.50 cach

Fage

13

Lif?-OFfF ?p@cia

For building an all-purpose rocket fleet

§13.40
VALUE

Spaciud
Price

$10.00

Liftoff and accalarate
to more rocket building
enjoyment with this
value - packed special,
Great for gifts--or
get one Tor yourself
and build advanced mod-
el s, Not awvailable
with guantity discount
arders. Shlpping wi.
1 lb, 12 ag.

Cat. No. 641-E5-100

\
Lj '

$10.00 each

NOSE CONES
1 #BNC-GOL
1 #BNC-30E
* 1 #BNC-30M
1 #BNC-204
1 #BNC-20B
I #BNC=20N
1 EBNC=10A
1 #BNC-10B

RECOVERY EQUIPMENT

2 arachutes #PK~12A
1  Parachute #PK-18A
1 Parachute FPE-24A
1 Paprachute Material #PM-2
I Streamer Material #EM-1
2. Sheets Tape Strips #FTD-2
1 Roll Shroud Lines #SLT-1
3 Spap Swivels #ev=-12
9 Serew Eyes #SHE-1
3 Shock Cords #EC-1
1 Shock Cord #SC-2

BODY TUBES BULKHEADS
1 #BT-60 AND HOLDERS
2 #BT-30 1 #NB-60
2 #BT-20 1 #NB-30
2 FBAT-100 2 #NB-20
3 #EB-30A
3  #EB-20A
1 #ER-2060

FIN MATERIAL

1 Balsa Sheet #BF5-10
2 Balsa Sheets #BFS5-20
3 Balsa Sheets #BFS5-30

Balsn Sheets #BFS-40

MISCELLANEOUS

"'--h‘

17 Balsa Adapter HTA=2060
1 Adapter Set #TA-1
1 Nose Cone Stock #NCS=1
1 Nose Cone Stock #NCS-2
3 Nose Cone Dowels #NCD-1
6 Nose Cone Weights #NCW-1
3 Reinforcing Mat'l. #PRM-1
3 Launching Lugs #LL=1C
I Decal Sheet #D=5

1 Design Booklet wh=1

1 Fin Pattern Sheet  #PP-2
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“ORBI 7 % Shecial Only $15.00
$20.78 Value

For Clubs or Ambitious Individual
Rocketeers - - Experiments Unlimited.

You or your club members will "orbit"
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Altiscope

Determine Rocket Altitudes

Learn Math and Trig.

How high did it go? Find out with
the Altiscope! Only one instrument
is required for determining approx-
imate altitudes (usually within Len

this boxful of rocket goodies many NOSE CONES

BODY TUBKS times. before you're through with it. 1 #BNC-GOL
! #HTLEG Many rockets, projects and experiments 1 #BNC-50K
A ﬁg;:;g will have been completed hefore Lhe 1 #BNC-30D
h : last useful piece is pgone. Your Imag- 1 #BNC-30E
i ﬁgzhg? ination will have a real chance Lo run 1 #BNC-30M
por i free with this value-packed assortment. 1 #FBNC-20A
Nat available with quantity Jdiscount 1 #BNC-208

orders. Shipping weight 2 pountds. 1 #BNC-20N

1 #BNC-10A

Cal. No. &41-ES-150 $15.22 gach SANC- 108

ADAPTERS

Paper

FIN MATERIAL

[ M= T

Payload Section
Nose Cone Stock
Nose Cone Stock
Nose Cone Dowels
Nose Cone Weights
Reinforcing Mat'l.
Reinforcing Mat'l,
Launching Lugs
Decal Sheet

Decal Sheet

Design Booklet

Fin Pattern Sheect

el BN B e R R S =

Balsa #TA-20504
Balsa #TA-2060
Balsa #TA-3060
#TA=1

Balsa Sheets #BIFS-10
Balsa Sheets #BFS5-20
Balsa Sheets #BFS-30
Balsa Sheets #BFS-4

MISCELLANEOUS

T S T o SR

NOSE BLOCKS, ENGINE
BLOCKS , HOLDERS, ETC.

Nose Block #NB-B0
Nose Block #NB-50
Nose Blocks #ANB-30
Nose Blocks #NB-20

Engine Blocks #EB-30A
Engine Blocks #FEB-20A

Engine Mount  #EH-2050

Engine Mount  #EH-2060

Stage Coupler #IT-50C
EIT=50

#FPS-20A 1 Parachute Material
£NCS-1 3 Parachutes

#ANCS-2 2 Parachutes

#NCD-1 1 Parachute

#NOW-1 3 Stireamer Material
#PRM-1 2 Sheets Tape Strips
#GR-2 I Roll Shroud Lines
#L1-1C 6 Shock Cords

#D-5 3 Shock Cords

#D-6 12 Screw Eyes

#P=1 3 Spap Swivels

)

#PP~

o RECOVERY EQUIPMENT

#PM-2
#PE-12A
#PE-18A
#PK-244
#SM-1
FID=-2
#SLT-1
#8C-1
#8C-2
#8E-1
#8V-12

percent). Use two together for even
greater accuracy. Your Altiscope
can also be used to find heights of

trees, buildings, mountains, poles,
etc, Fasy to assemble, easy to use,
the Altiscope comes in kit form
complete with dnstructions, trig
tables, and technical report TR-3
on altitude tracking. Shipping wt.
20 oz.

Cat. No. 641-A-1 $2.50 Each

Easy to Use!



Page 48

ELECTRO,

7 LAUN(H :

Fly your rockets the
"professional" way with
this completely self-
contained launching sys-
tem. Engineered for sim-
plicity, safety, depend-
ability, and convenience,
the Electro - Launch is a
basie piece of equipment
for model rocketeers. Col=
lapsible 36" long two-piece
launching rod guides light
weight models into the air
for accurate flights. Use
it for rockets welghing up
to 6 oz., or anchor the base
to the ground for  heavier
models. Spring return safety
switch permits safe loading
of rockets on launcher. Uses
4 size D photoflash batteries
(#PFB-1). For heavy dutyv use
the addition of a battery
pack (#BP-1) is recom-
mended Lo give longer
hattery life and sure
starts in cold weather.

® Dependable

® Convenient

® Portable
® Compact

Only $3.00 P.P.
‘:'I'l "". li‘ll"lﬁS"]

{without hatteries)

Complete with all parts
and instructions, but
no batteries. Shipping
welight 30 ounces.

Complete Electro-
Launch kit also
available with 4
batteries. Spe=
cial price §4,00,

OR--Get the same kil as above,; but complete
with batteries: Cat. No.641-F5-18 %4.00 P.P.

Fage 19

ASTRO-LAUNCH

ULTIMATE in UTILITY
and CONVENIENCE

Now &
truly
universal 3
rocket Taunch= %
ing system. Use
it with car bat-
teries, hot shot
batteries, a pair
of #HP-1 battery
packs, or any sther
6 or 12 volt high
cirrent power source,
Combine it with the new
Tilt-A-Pad for complete mobility!
Key safety switch prevents ac-
cidental launchings, combinao-
tion arm and continuity check
light helps eliminate mis-
fires—-lights only when the
safety switch i= on ond the
mi¢ro-clips make # good con-
nection to the igniter. WExtra large battery clips attach firmly to al-
most any battery. Unit comes completely assembled with 25 feet of lead
wire. Available for 6 or 12 volt power supplies, Specily voltage when
rdering. Shipping weight 1 pound 6 ounces,
Cat. No. 641-F5-3 $6.50 each

Combine the
compactness and
portability of
the Electro-Launch with
the complete control
af the Astro-
Launch!

Astro -Launch Panel

compact panel attaches easily to
- your Electro - Launch in place of the
standard switch. You get the same
oy cantinuity check, ley control, etc.,
yns in Lhe Astro-Launch, but without
wires und clips. Available for use
with either i or 12 volts. Szetify
voltage when ordering. Panel comes
pre-assembled, ready to conneet and
use, Shipping weight 8 ounces.
Cal, Ne. 641-F55-2 $4.50 each

| Replaces spring switch

on any ELECTRO LAUNCH
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now!

Tilt-A-

LAUNCH from ANY P A D

terrain... AND

adjust launch angle /almcbel'

Perfect with our FS-3 Fully adjustable

Astro Launch and
Battery Pack!

Unbeatable for

flexibility! Tilt-A-Padfl _
adjusts to fit any terrain, adjusts to [ =5 £
compensate for wind direction and speed, giving vou the very

legs!
Two-Piece Rod

best in launch control and convenience, Use it with almost

any electrical firing system,

Comes in easy to assemble kit

form with complete instructions, Shipping weight 2 pounids.

Cat. No. 641-RL-3

NOTHING FANCY,

JUST PLAIN
SERVICABLE!

$2.00 each

Econe - Launch

Designed for easy use with your
own electric firing system. Con-
sists of pre-drilled base, 356"
two piece launching rod, and as-
bestos defllector material. Ship-
ping weight 2 pounds,

Cat. No. 641-RL-2 $1.258
ise-Your—0Own Electrical
gnition System or the
ASTRO LAUNCH
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ELECTRICAL EQUIPMENT

PILOT LIGHT HOLDER: Add wvisual control to your
launch panel by wiring in an arm or continuity
check pilot light. Holder is steel with 1/2"
red plastic jewel, mounts in 7/16" hole. Takes
either 6 or 12 wvolt bulbs, bulbk net included.
Shipping weight 4 oz,

Cat. No. 641-LH-1 $ .45 each
@ 6 VOLT BULB: Fits holder #LH-1. Shipping wt. 1 oz.
Cat. No.&41-AL-8 %4 .20 each

@ 12 VOLT BULB: Fits holder #LH-1. Shipping wt. 1 oz.

Cot. MNo.641-AL-12 $ .20 esach
KEY SAFETY SWITCH: A must for every control
panel. Prevents accidental launching of rockets, /a)
SPST, turns on with key, must be turned off to "f\_\
remove Kev, Mounts in 1/2" hole. One key 5&
included with switch. Shipping weight 4 oz. %’
Cal. No. 641-KSW-1 $2.05 each
EXTRA KEY: Cat. No. 641-KSW-1K $.25 each

PUSH BUTTON SWITCH: Heavy duty construction
momentary type, SPST, normally ppen. Excellent
for use as a firing switch, Mounts in 1/2"
hole. Shipping weight 4 oz.

Cat. No. 641-5WM-) % .90 cach

ROTARY SWITCH: Twelve position single pole ro-
tary 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 3/8" hole. Shipping weight 5 oz,

Caf. No. 641-5WR-1 $1.35cach

DIAL PLATE: Numbered 12 position plate lor use
with rotary switch #SWR-1, Mounts on panel with
same nut used to hold switch, Etched aluminum
on black background. Shipping weight 1 oz.

Cat. No.641-DP-1 $.25 each

SPRING SWITCH: Same switch as used on the stan-
dard Electro-Launch., Consists of masonite base

prece, two terminal Tugs, two self-tapping
screws, and a contact strip. Can be used as a
firing switch, phone switch, or for ather util-

ity applications. Shipping weight 1 oz,
Cat, No, 641-F55-1 % .35c0ch
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MICRO-CLIPS: Equip your launcher with the best.
Use these spring-loaded, solid copper clips to
attach lead wires to igniters, Easy to clean,
highly conductive, with flat contact surfaces
for the best connection. Only 1.1 inches long,

attach to leads with or without solder. Ship-
Sacand inaulater ]'-|'_i ng wetgln, 1 oz,
auflined tashow ~ C@t. Neo. 641-MC-1 % b3

wnﬂru:hnu.-
» BATTERY CLIPS: Heavy duty clips connect to bat-

tery Lerminals up to 1" in dia. Replacement
part for the Astro-Launch, c¢lips are 3'" leng,
available with red or black insulators. Specify

color when ordering. Shipping weight 5 oa.

Cal. No. 641-BC-1 $.40 cach 2for $ .75
TERMINAL LUGS: Tiny 1/2" long solderless lugs
make electrical connections a snap. Simply in-

sert the bare wire into the end of the lug and

c¢crimp in place with pliers. Has 1/8" hole for
mounting on terminal. Shipping weight 1 oz,
Cat, No.&641-TL=1 % .05 each 3 for $.10

LEAD WIRE: Flexible, durable size 1B two con-
ductor insulated wire for use with firing sys-
tems. Ideal as a lead from firing panel to
launcher, or zip the conductors apart for wiring

inside the panel. In handy 12 foot lengths.
Shipping weight 3 oz.
Cal. No.641-LW-1 %.70 each

Same quality lead wire as above, in 250 foot
spools. Shipping weight 6 1b.
Cat. No. 641-LW-1B 47 50 each

NICHROME WIRE: Electrical heating wire for pro-
fessional model rocket ignition. #30 recom-
mended for use with car batteries, #32 for use
with ether power supplies. Shipping wt. 1 oz.

#30, 7 INCH LENGTHS: Cat. No.&41-NW-30 3 fer $.15
#ao 15 FOOT ROLL: Cat. No,641-NW-30-A §.50 each
#32 ? INCH NCH LENGTHS: Cat. No.641-NW-32 3 for § .13
#32, 15 . FOOT ROLL: Cat. No.641-NW-32-A §.50 each

BATTERIES: Extra strong size D photoflash bat-
teries pack the power needed for rocket launch-
ing. These are the type specified for the
Electre - Launch, delivering up to 16 amperes of
current on a complete short when fresh. Ship-
ping weight 4 oz. each.
Cal. No. 641-PFB-1

$ .30 each

m
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.. .and MORE Leunching Gear

BATTERY PACK: Handy power supply. Use
it as a booster for your Electro-Launch,
use two with your Astro-Launch, or use
battery packs for any other range power
application., Gives longer battecy life
and faster, more reliable ignition when
used with the Electro-Launch. Hook two
packs together and get 12wvolt power for
operating multiple launchers, phones,
ete. Durable and convenient, comes in kit form with complete

instructions, requires four size D cells (not included). Ship-
ping weight 1 pound.
Cat. No. 641-BP-1 $1.35each

ASBESTOS DEFLECTOR: Protect wooden launchers
with this asbestos deflector material, Just
glue to the launcher over the area to be pro-
tected, Comes in four inch square sheets,
Shipping weight 1 oz.
Cat. No.b641-AD-1

BLAST DEFLECTOR PLATE: Durable pressed steel
plate deflects engine blast out and away from
launcher, Two inches wide, five inches long.
Ideal for any launcher that receives extensive
use. Shipping weight 5 oz. . o
Cat. Mo, 641-BD-1 $ .60 each

TWQ PIECE ROD: Handy collapsible two piece rod for easily por-
table launchers . Pieces slip together to make a rod 36" long.
Base rod has a diameter of 1/8" Shipping weight 6 oz.

Cat. Ne. éllrlll-l $ .35 cach 3 for $.70

$ .20 each

Each half is
18 inches long

ADD-ON ROD: Now pick your launch rod length -- 36, 54, or 72
inches. Use a longer rod for heavy models or rockets of marginal
stability. Each add-on rod set contains one 1/8" diameter,
18" long rod drilled on both ends and a 3/32" diameter connector
piece to fit the 1/8" rod., Splder, epoxy glue, or contact cement
is required for a good joint between rods., Shipping wt. 6 oz.

Cal. No. 641-RLR -2 T $.20 each

Insert into lower half 15.._..--"‘7"1 ﬁ::”:
of your present Up half of

- per half o
Two Piece Rod b your Two Piece

; Rod goes here
i ¥
-

Connector Piece
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COMPUTING EQUIPMENT

2-D COMPUTER: Build your own easy-
to-use altitude computer. Get this
set of charts and instrucetions--
everything you need except tape,
thumbtacks and glue -- assemble the
2-I computer in a lew minutes, De-
signed for use with one or two Alti-
scopes, easily used with other track-
ing systems. Shipping weight 2 o=z,

Cat. No. 641-AC-1 $.25 each

[ =
Tamrnms

o

5" POCKET SLIDE RULE: TIdeal companion to the Altiscope. Find
altitudes, solve problems in multiplication, division,; propor-
tions, reciprocals, etec. A,B,C,D,CT, and K scales accurately
calibrated on white face of hardwood rule. Great for begin-
ners. With easy-to-fTollow instructions. Shipping weight 4 oz.

Cat. No. 641-5R-1 $.40each

=

10" TRIG SLIDE RULE: Perfect slip-stick for your rocket math.
Durable plastic 10" rule has all nine basic scales: A B,C,D,
CI,K,S,T, and L. Do complex problems quickly and easily. Use
it for math and science classes, designing and building rock=-
ets, and finding altitudes. Comes with protective carrying

case and complete instructions. Shipping weight 9 o=z.
Cat. No. 641-5R-2 £2.10 each
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BOOKS & LITERATURE

Make sure you have this up to date and
authoritative model rocket design and
plan booklet. Contains complete plans
for the Arrow-C, Sky Bird, Orange Bullet,
and other well-kKnown and much=f1own model

rockets. Also includes basic tech re-
ports and lots of information on rocket
construction. Thoroughly illustrated,

this is a "must" for all bheginners, and
a good review and reference book for ex-
perienced rocketeers. Shipping wi. 4 oz,
Cat. Ne. 641-P-1 2.50 each 3 for 31.00

Note: HB-1, HB-2Z, and HB-3 may not be included in discount
arders,

spu:l “nlunt!!r! by Terence Kay

A fascinating introduction to Space Med-
icine. Tells the story of the tests
leading up to the first manned flights
into space, of the unsung heroces who
risked their lives to make space travel
safer. Shipping weight 1 1b,, 6 oz.

Cat. No. 641-HB-1 $3.20 each

Rockets and your Future ., <. veicre

Looking for a space-age career? Rockets
and your Future i=s an information-packed
career guide and an easy-to-read manual
on basic astronautics, You'll want this
one on your bookshelf for sure, Shipping
weight 1 lb., G o=,

Cat. No.641-HB-2 $3.75 cach

Guide to Rockets, Missiles
nnd snt!lllt!s by Homer E, Newell

Written by the Director of the Office of '
Space Sciences, NASA, this book tells all
about the big birds, Aeolus to Zuni, and

over 160 in between., [Filled with c¢lear
pictures and basic information on size,
thrust, range, etc., this book is a must

for the scale model builder and the stu-

dent of astronautics. Shipping weight

1 1b.., 6 oz.

Cal. No. 641-HB-3 $3.50 cach
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TECHNICAL REPORTS

STABILITY REPORT: A1l about rocket sta-
bility. BEasy to read, tells how to design
your rockets to i'ly properly. No rocketeer
will want to miss this one. Shipping wt.
1 oz,

Cat. No.641-TR-1 $.25 each 3 for §$.50

MULTI -STAGE REPORT: New, revised wversion

tells all about the latest discoveries in
multi-stage technique. Complete, easy-to-
understand and well illustrated. A neces-
sity for designing, building and flying
multi-stage hirds. Shipping weight 1 oz.

Cal. No, 641-TR-2 $.25 each 3 for $.50

TRACKING REPORT: The classic work on sim-

ple altitude tracking for model rocketeers.
Covers thoroughly tracking and altitude
computation, Easy to understand and apply.
Shipping weight 1 oz.

Cat. MNo.641-TR-3 %$.25 each 3 for 3.50

BOOST-GLIDE REPORT: Basic information Loi

help vou understand the operation of rear-
engine boost-gliders and design your own.
Covers design and construction for proper
upward flight and good glide character-
istics, Shipping weight 1 o=z.

Cat. No. 641-TR-4 $.25 each 3 for $.50

WIND TUNNEL REPORT: Full plans and infor-
mation for building a wind tunnel teo study
rocket stability. Covers motor and hand-
powered versions, finding center of pres-
sure, checking multi-stage rockets, ete.
Great for c¢lubs and experienced modelers--
science fair projects too, Shipping weight
2 o7l

Cal. No.641-TR-5 $.25 each 3 for $.50

CLUSTER REPORT: The complete report on
clustering engines in model rockets. Thor-
oughly illustrated, easy to understand,.
Especially valuable for the modeler who
wishes to loft larger payloads. Shipping
weight 1 oz,

Cal. No. &41-TR-6 $.25 each 3 fer $.50
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=== MODEL ROCKET NEWS =——

Here's the number one source for valuable information and ideas
on model rocketry. Get these back issues for useful tips 'n'
hints, rockei plans, technical reports and interesting and en-
joyable reading. Serry, separate issues from Volumes 1 and 2
are not available, Shipping weight on each MREN is 2 oz.

THE BEST FROM 16 pages packed with the best in ideas,
VOLUMES 1 AND 2 plans and information from Volumes 1 and 2,
Contains current revised plans for the Bug-
A-Bye and Dirty Bird IIT payload rockets,
plus the Cloud Buster and Technical Report
TR-53. Included are stories on the Cricken-
auts and "Guppies into Inner Space, Model
Rocket Glossary, twoe full pages from the
Idea Box and info on underwater rockets,
| Shipping weight 3 oz,
Cat. No. 641-MRN-1 $.50 each
VOLUME 3, NO. 1: Features science fair projects,

plans for Buchanan Buster, Part I1 of TR-3, Idea i
Box, parachute cutting info. e
Catl. Neo.641-V3-N1 $.25 each 1" H
VOLUME 3, NO. 2: Includes information on Estes ]

Industries , plans for Big Bertha , demonstration .
rocket, '}ﬁ"tg

Cat. No. 641-V3-N2 %.25 each

VOLUME 3, N@. 3: Carries basic info on fins, Idea
Box, Safety Report, plans for Moonik-I and Sput-

nik-Too, Technical Report TR-4. ._'f,
Cal. No. 641-V3-N3 $.25 each -
VOLUME 3, NO. 4: Contains information on science =
fair projects and booster recovery, Idea Box, plans 38
for Sky Hook and Cobra, Technical Report TR-6. ;gp",
Cat. No.641-V3-N4 $.25 each -
VOLLUME 4, NO. 1: Features 'chute recovery, plans "1‘5',

for Loadlifter 1-A and MMSV-I1 ( 2 stage altitude
rocket), TR-2, Idea Box and crossword puzzle.
Cal. No. 6471-V4-N1 $.25 each

MRN COLLECTION: Get the complete collection of available MRN
back issues for one reduced price, Includes "The Best from Vol-
umes 1 and 2", Vol.3, No.1; No.2; No.3; and No.4 plus Vol.4,No.l.
Shipping weight is 11 o=z.

Cof. Neo.&41-MRN-& $1.25 each

Rocket Flight Data Shest
A truly wuniversal data sheet for model
rocketeers, each sheet has spaces for com-

,\:)-"\ plete data on four flights of a model rocket.
2 Includes the following sections: Preflight,

Countdown Checklist, Launch, Weather, Flight
Data. Each sheet measures 8-1/2 x 11 inches E
printed on both sides. Shipping weight 2oz .
Caf. No. 641-D5-1 5 for $.20
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