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SPY
SATELLITE

The Red-Eye photo-reconnai e satellite
s watch over military build-up, Easy to build
kit includes pre-cut parts, dowel stahilizers and chroma
als. Red-Eye rockets skyward, ts streamer-recoverad
enging then drifts gently back in slow gyro spin.

Cenrurrs

are appearing in
s headlines. Centurn's
versions fly now, even
before the world
POWEers announce
theirs!

ZLLiTE KILLER.

This near lururr_* defense satellite’is de
attack enem ng special
Bguipment. (Combat simulated here: models are not intended
to actually fly together). Centuri's version safely launches

: and secovers by rear-sjection

parachute. Kit includes all
. /_-__H“-n pre-cut fibre parts, huge
- ¥ J
I

—_Z"'

LASER-
ARMED!
ned to identify and
ctronic and laser

removable
for
flight

xd on paga 38

THIS CATALOG PROPERTY OF:

Welcome...

TO THE MOST EXCITING
HOBBY IN THE WORLD!

Greeting, friends old and new. Il
are new to model rocketry, you
about ta join the worldwide frater
of rocketeers who bulld and fiy t
Centuri way.

Imagine the rocket YO U built now
on the launch pad. After a dramatic
countdown, the engine roars to life
and your model soars a thousand feet
skiyward. You walt anxiously ..... and
then see the parachute blossom and
gracefully bring your rocket safely
back for another flightt

If new, vou should read pages 4 & 5§
and the a-\rlosm Flight Manual.

‘We recommend ',"N.I start with an
outfit s the easiest, least expensive
introduction. Coples of this catalog
distributed by stores do not conta
prices; prices may be sean on pack-
ages in the stores,

Our Diggest ‘new product®* this year
is our Bonus Pack program tied into
one-nalf of our 22 actual new pro-
ducts. See'the unique Wul in Space
kits:and thelr Combo Pack (pa. 2),
three big new military hns with bonus
gngine (pg. 32-33}), two new Flight
Packs with built-in engine savings and
bonus wadding (pg. 35), new Siire-
Stiat |l igniters with ney saving 12-
pack (po. 39) and the new low-cost
Thunder Hawk Qutfit with 3 bonus
engines {back cover), 1981 [s Canturi's
Year of the Bonus Packs?

Other new praducts to look for include
the clean lined Spirit of America kit
{pg. 13), new high-thrust B8 engines
[pa. 39), low-cost Lightning Bolt
Launcher (pg. 40), heavy duty launch
rod {pa, 41), Magnum-D engine
mouniswith bonus engine |locks {pg.
48] and the newly published book

on page 48. This is our biggest selec-
tion aver, of new products for vou

ome fly with us!
u 1 Com Y
‘L\-‘im Grant Boyd

Centuri Engineering Co,, Inc.

Box 1988, Phoenix, Arlzona 85001

SR-71 Blackbird
coverphoto courtes
Lockheed Aircrafi
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Madel rocketry is a nationally recognized hobby with
safety record of over 100 million successful launches,




HOWTO GET
Start with

an outfit j

Outfits

Centuri outfits and starter sats have every-
thing you need to fly —kit, launcher, engines,
and fiight supplies, plus easy-to-follow instrue-
tions. All you need is a battery, soma simple
modeling tools and you're ready to beain.
Look over the outfit section on the next
several pages and get started now!

a model
rocket?

They have different shapes . . .
a typical rocket is shown.

What is [ s How do
\

flight.

Nose Cane: Plastic or balsa
Guides air around rocket.

r\lan;ﬂ

Kit
Features
Infarmation

~ Body Tube: special strong
paper tubing; the “airframe."

— — = Recovery System: Usually a
parachiite, for safe descent.

Kit Number : Coasting:
P A ———~ Wadding: Flame proof ma- powered

.y terial protects chute when @ fiight ends;

Price ejeclion charoe ignites. delay charge

There are over 60 to select from including beginner's

rockets, multi-stage rockets, military tactical missiles, allows rocket

science fiction, scale models, jet fighters, space ships, - -—~ Laupch Lug: small tube to gain

noost gliders, pavioad carriers, and others. Kits do not Physical quides rocket off launcher. aititlicle. Ejection:

include engines, glue, paint or launcher. Specs :

g o - engine charge
L Frr:}sl.asgzls?:. :l;;;e or pe s pushes out the
- . Fir {1141 - - ¥

Engines and Flight Supplies tHa tockek BOIY T e cCoveny chits:

24 different N.A.R. approved Centurl rocket angines Skill Level EERR LD, b O ¥

are available plus igniters, chute wadding, shock cords, 3 - ECOMMENDED

parachutes and mare. Our Magnlum-D line of rocket - Engine Mount: Hoids Lift-off: BATTERY

engines are unmatched for high power dependability. the engine in place. from

launcher; ) e

Racker Engine: Safe, pwer

— non-reusable device. A f flight

Launchers Engine Info

Launch systemns (in all outfits) are also available sepa-
rately for when you're ready to move up. \

Parts |

new engine needed for starts,
each flight. g

Ignition:

by electrical

Canturi has the largest selection available including cus- || launcher.
tom assortments for both the beginner and the advanced - - -
rocketeer. With these parts you can build rockets of A l @ k ;
your own design, tgpl.:a It Descent:
Unless otherwise stated, all model rockets for sale in Gentle
" llleS catalog are hobby kits requiring assambly. Centuri [EuSuat
Age a“d Sk.lll LEVEI kits are made from a wide variety of materials; balsa, Can be
plastic or paper. Each is chosen far light weight , flown
for:high aititudes. For best appearance some ajain.
SKILL LEVEL Thg SklilDL'euels r painting is U:'UB"}-' required. All kits include a
and symbaol ara recavery system, and almost all have decals.
| 1 FWI 3 | 4 i 5 | shown on all kit Toaols, engines, paint, glue and launchers are i P
B rpesmr Advanced . PAges, not included. See Flight Manual for recom- lwanal'lul

mendations on tools, finishing and painting.
Centuri kits are recognized for high guality,
clear instructions and innovative parts design.

Centur| assures your
satisfaction with
Dur products,
See page 63

Model rockets are recommended for age 10 and up.
Adult supervision suggested for those under 12 years.
When choosing a kit check the skill Iveel number
shown in catalog or on package.

-
1. Simple To Build—For the beginner with no previous speclal l'tems

model rocket experience.

2. Easy To Bulld—Experience in other modeling hob- Certain Centurl products are too special-
bies—built and fiown Level 1. ized for retall stores, and are available
3. Average Challenge—Buill and flown both Levels 1 only factory-direct, from Centuri. Some
and 2. examplas-in this catalog include fin units
4. Above Average Challenge—Staging, boost glider or and certain literature in the Publication
scale model rocket experience. chart; all are marked **Special |tems." |
5. Advanced Challenge—A continued and solld back- To ordar, include $1.00 for postage and |
ground In model rocketry. handling, send to Centuri Dept. 719, 5



“<>*MODEL ROCKET OUTHITS

IT'S EASY
TO START

The best
way to ’
« Start!

EAGLE POWER is our most
popular starting outfit and really gets you
off ta.a “flying start” in model rocketry. The big box 4 .
contains everything you need to fly. All you need isa 6 volt
lantern battery and a modeling knife and you're ready for
the launch pad! Attach the ignition wires, and prepare for
countdown—safety key inserted, your Screaming Eagle
rocket streaks skyward— then listen for chute ejection, and
see the chute blossom as your rocket begins its
descent for another flight. Fly it again and again,
and any other Centuri rocket too. You're now
on your way as a Centuri rocketeer!

Prod. No. 5404 Skill Level 1

EAGLE POWER INCLUDES:

& Screaming Eagle Kit  » Glue & Supplies
® Powr-Pad Launcher o Mini-Manual

o 2 Engines & lgniters

YOu
CONTROL!

X

Kits al_sc Powr-Pad launcher featured
au.‘nl.m‘hzl in most outfits is also
;u:p;nl;:;:. available separately.

10 & 20, Sae page 40.

BIG SHOT INCL!‘!!LS:
e Excalibur Kit

& Screaming Eagle Kit
# Powr Pad Launnhur

. ming
wr-Pad rl:%nm:h system

squqmn ﬁnﬂ‘vmin
imwﬂamtlutrnuy
“!v - ¥ aie



EEGmEars ﬁ'JEﬂSCOUTSHTP S A s R&D Tip

FLYING SAUCER "

{ See pg. 21,
FI Eﬂiluhﬁc "no-nllm:l':ut-"' -.‘-._
I oating recovery usin v
11[2]3[4]5 mrodg'na-ml‘c hrnklngg f

principles
FANTASTIC! A ROCKET-POWERED UFO
THAT YOU CAN FLY AGAIN AND AGAIN! -
UFO' are hera! Think about the thril and lxl’:lnrnmt fwlll-rlnu p o FLY YOURS WHEN %

v,

Counidown over, 1ne Bowarll St c o thrusts your Allan §eout- /) NASA FLIES THEIRS! W%
:vh:?elsll?sw;l:d it “rpi'hm‘ o Iy © ,,l'l | its .': of | Start your own Space Program i

And what a beautiful recovery it A air, just like| 1 with Centuri's Space Shuttle
the real tnlrrgtnlmd iy on its nten: Aty COLUMBIA Qutfit. The easy to

3 - 1 huild kit is a spori-scale madel of
NASA’s Columbia Orbiter, schldu

::'I;“:.me 5t i ' 5 st . .- .." : e-tube! for first launch in 1981, f ' j | |NCLUDE§1 s

Picture yourself ready to faunch |8 ® Columbia it

your fully prepped COLUMBIA: ™™ » PowrPedLaat :
countdown, ignition, liftoff, * 3 Engines "‘d"
roaring skyward . . . gjection| o lgniters
The big 16" chute brings her . . \ A Gl

hack safely, in realistic glide =t - Pplies
position, ready to be % Tech Duta
flown again} & Mini-Manual

Complete Starter Set

is a great disph
between m

Touches down
on sturdy tripod
antenna legs!



THESE 3 KITS ALL FEATURE:

® No sanding or sealing

@& Pre-colored parts
Maolded single unit fins

® White body tubes

® Colorful stick-on decals

°

All you need is white
glue, scissors, and pencil

ALMOST READY TO FLY!

RECOMMEMNDED ENGINES LISTED ON PAGE 38

Screaming Ei':lglE

THE WINNER!

Phoenix
Bird

OVER 2 FEET LONG!

2 BIG PARACHUTES!

IS EASY TO GET STARTED WiTH Caule?

IDEAL BEGINNER'S KIT!

Quickly assembled and easily
flown, Astro-1 isour idea
ginners’ rocket. An extreme
clean design, this classic r

is stable and fully capable of
high altitude flights. Watch
Astra Toom smoothly off
the launch pad and return
softly under its bright para-
chute canopy. Pre-cut fins,
a rugged plastic nose cane,
colarful decals, guick-
change engine |ock
included.

Prod. No. 5047

SPECIFICATIONS

Lyngrn 16" |406em)
Boiy Diam. .04 (2. 6emi
Nt W 1. 10z 31020

Skill Cevel 1

A gooa first model
for chute duration.

You can select from u;wtlc fin shapes to custom-
ize this nigh performer—Asrg Bae-Hi, Raked
Dalta, Swept Delta, Bastllle, Swept-Subsonicor |
Elligtical. Clean low-drag desian plus low
welght makes for terrific performance with
© 1,800 feet] Comes with pias-
,lall fin patiern sheet and
chuta.

" IFIcATIONS
Langth 1270 14" (30510 35, 6em)
Body Diam. 0,767 11.9em}
LTTRR 8oz (22 7gl

FLIGHTS TO
1500 FEET!

Skill Level ]

L] L}
Viking
LEAST EXPENSIVE!

Prad. No. 5440
i Leaveal 1




@ RECOMMENDED ENGINES ON PAGE 38 / spirit Df

“\| A ¥
Groove Starti \ '\\ merica
; . lrE \ - ALMOST 2 FEET LONGI
Tube AWARD WINNING! / This long bird is sesy to build
= Thil EFEER pﬂﬂumr Sﬂ a :'Ioﬂékel.::'l To y great TiTst
¢ V' project, or one to add
Alternate UNUSUAL FIN DESIGN! chute duration record at the to your fleet, Spirit of America

Style A standout at the launch pad, First International Rocket comes complete with plastic

this different-| 7 Charnpionihig Maat in the 3 TR
stratght anﬂ?ru:?::lnglﬁig 2;5. Caechosloyakia, Starfire Sg:s:gl-m;:uefl rﬂalqu{?k[ Llr?c[!esgll‘[’h'
cluster of six *‘tube-type" fins! i Ik designed lo fly fast to Bright! c%‘ored streamer for
It's a |arge rocket, too, standing extreme altitudes then r‘el?atlh_‘-rrﬂc;)uer ;UEI’ ru'n::
over 14 feet tall, l.\!ﬁ balsa to sand, float dm‘f" il ’[Mg 3 X 4
Just glue the Tin cluster ta the body on its big 20" chute. Or Prod. No. 5344
tube, install angine lock and para- youcan snap-on the 12 SPECIFICATIONS
i chute, paint, apply custom decals i chuts for regular flights. Lemgth 237" {57, Tem)
| and she's ready to launch. Keep Comas with a special Bady Dmm. 98" |2.6cm]

| ahead/af your friends with this one: low-drag plistic nose Nat Woight  1.40r (38, Tg)

cone, laminar flow

/ ; ;'

J

f M Prod. No. 5011 Skill Leval 1 boart tail, pre-cut fins
uunra er SPECIFICA TIONS and decals. Heres o

Skill Leval 1

i Length 18.75" (46 Scm) real winner yau'll
POWER SEPARATION AT APDGEE! i Body Dlem. 0,84 12 Jom) want to add to your
This fast moving rocket hak lots of action. Naf WE Y7507 (48.6q) your fleet,
It's really twa ships in one that are sep-
arated by rocket retro Into two parts ;’ Prod. No. 5072
High in the sky that tumplie safely io f SPECIFICATIONS

earth. You cn also change tin rakes 4 — h AL Som]
| - Javelin i i
from forward .to ‘back as you desire. { y ] Hat v e | 28,4401

Pre-cut fibra fins, rugged plastic nose 3 ST ;
cone and quick assembiy ang fantas- ﬁ / POPULAR BEGINNER'S KIT! Skifl Lavel 2 R
y

tic performance makes Mooanraker Especially deslgned for the
a real favorite with beginning | beginning rocketeer, Javelin
rockeleers, ¥ is a rea( high: flyer that is
Prod. No. 5041 i ultra-easy o assemble. On

< ] lft-aff, the Javelin streaks
SPECIFICATIONS skyward hundreds af feel—

Lengin B.67: [1hem) almast out of sightd Kit
z::’h?'”m g;:_ [IE: g;r"" includes body roll-pattern R&D Tip
; and fin decals, a brightiy | Usa sharter
Skill Leval 1 colored parachute, pre- dalay engines
cut balsa fins and quick- when flying
change engine lock. heavier
Great for first-time payloads.

altitude flights.

Prod, No, 50971 i ah
Y T N Snipe
Body Ojam. 076" | 1.8cm :s-
MNet Wi O.Gar i1 7gl - H
Ekin” ‘ a LY u. ll E
7. ave / L
: SEE-THROUGH
LilHerc Y O RV ERue

Move up to payload rockets
with this fantastic performer.
Now you can launch insects
or inart |oads ond observa the
effeets of high acceleration,
The parload sectian is big and
a special body reducer is used
to keep the power section slim.
Kit comes complete with color-
ful decals, a see-through
clear plastic payload section,

fastic' nose cone, plus &
arge chute for soft recoveries.

FEATHER WEIGHT TUMBLE RECOVERY!

Learn all about basic racket flying principle
with this easy-to-build rockst thiat ejects
its engine after apogee and tumbles
softly to earth ready for angther
flight! [t has die-cut Ting, a smooth
plastic nose cope and there Is
no.recovery system to pack,
Super performance flight after
flight!

Prod. No. 5001

SPECIFICATIONS Prod. No. 5043
Langth 6.5 [16.5:m)
Body Dism, 0,76™ {1 9em) E‘:E;f'c‘"m”’sz S ez
iy g REL LT 3 Body Diam. 078" (1 demi
Skill Level 1 Ly Capruile Dt 081 (2.3cm)

! = Nat W 0,857 124.15)

7
£ Skl Level -2

13

12 / / / /




CCenrurs

_—
ﬁﬂﬁﬂﬂ\

THE‘I’ LOOK SIMILAH‘ BLH' -'«EIE*LQADEB
WITH anFEﬂENGEﬂ E'Hm
#3Sizes ®3R

@3 Skills = 3 Erﬂﬂnf,ﬁ:

All wmun deenls. & pudn,hha ﬁh'l.

NO SANDING DR SEALING!

Add this slim hot perfomer to

yaour fleet for almost-out-af-sight

flights! The unlgue wedge-shaped

fibre fins {die-cut fibre) halp Bandita

attain maxium velocity in a hurry!

Earth return is via a colorful streamer.

Bright chrome trim and custom decals,

guick-change angine lock and plastic nose

cone complete this

f_:EgLFIc*TﬁN;. {39 8em) hlglj'l_ performance
Body Dism. 0.96" {1,9cm wit
Net Wi 1.50z 142.6q] Prod, No, 5007

Skill Lavel 2

End) Dfarrr L
NotWr. 090z {25 5ql

SPIN-STABILIZED!

This is one of our excitingly b\

“different" beglnners’ rockets

with flights to over 1,000 feat|

On the way bp, you'll see spin-

stabiljzation in action as Twister

tracks stralght and true. The canted AN

fins are specially designed to give

Twister a rapid rotation. High I the sky

you'll see the colored parachute “pop' free to ™

let Twister swing slowly back to earth. Paint Twister
i bright eolors and watch the colors blend and change
as itrotates upward, A real *fun' rocket for the beginner.

14 Prod. No. 5002 Skill Level 1.




The Rocket Rack;
included In every
Super Kl is alsa
avallable separately
for displaying your
ather models, Seg
parts saction,

BIG ON SIZE & PERFORMANCE
& FANTASTICALLY DETAILED

PER KIT

Detinitely different. Supar Kit arg out af this
appearance and size. Thesa are BIG roc
EACH KIT INCLUDES

3" % 127 d-color super detailed decnl
* Baffle/chure tion system"®
o Bocket Rack disglay stand
* Dusl-chine
s
e E

*U.5, Pat. No.
3,719,145

Realistic Ramjet Detail
Movable
Repalr Dock ’ . . Antenna

Boost Tanks

U.S &5
AMerica e,

Thundering alofi far the first time in 1988, U.5.5. Amerj

Solar Cells
-
5 5 SATELLITE ' N
= m B'm REPAIRSHIP

ot Ram |étls
W, Scorpion
:{1”' T : \ & This exotic ship's jab is to recover, re-

Fi
T

Skill Level 3

palr and launch earth-circling solar
energy collecting satellites. Cruising at over
15,000 mph, Scorpion collects satelltes using
a4 magnetic stinger-shaped rudder and stows
them in special hull siots tor later repair. A
member of the Satellite Service Vehlcie
{5.5.V.] fleet, Scorpion performs g vital roia ooy
in consarving the natural resources ol aarth In

the:21st century. Exotic Hull Detaiis
Prod. No. 5307 ||

Cooldnt.

Vanes

Ca sarves as a Presidential Command Post and operational
center. Able (o operate In outer sDaca or within the aarth’s
atmosphara, Amarica helps maintaln peace on earth 4% wall
Ak inspace. Thrae large nuclear angines plus six ramjats Dow-

ar this advanced technology giant,
Prod, No. 5310 -

Skill Level 3
Z BIG
CHUTES

Flotation Pods

N

Augmanter
Scoops

E. 5- 5 =
Raven s:.:,

Raven is the flagship of the Earth Science Ser
vice [E.5.5.), an international organization
devoled to sampling and testing the earth's
ozane layer. Designed to fly to the [imits of
theatmosphere and réturn for a winged land-
ing; Raven’s dual bottom scoop lakes in air
samples for onboard compuler analysis. Sieak
and 1ast, Raven employs the réecantly announc-
od faster-than-light propulsion system.

Prod, No, 5312 -
SPECIFICATIONS

Langth L& {77 Bemi

Mot Wi 150g!

Fin Span

DHarm il Collector Scoop Details

Skill Leval 3

16 RECOMMENDED ENGINES LISTED ON PAGE 38

INCLUDED @ %
-
==

SUPER KIT!

U.ED.
Invader g

This allen ship was first sightod In 1985 and has since boon
tracked electronically and abservied By countless ava wit-
nesses. It's a submiaring as well as a spaceship, cruisingon
sither the ocean'ssurface or plunging to deep depths o es-
cape detection. I1s eircular wing-plan hoas sometimes been
mistaken for a flying saucer and rumors are that It employs
4 Tuel-less magnetic drive force as yet unknown to us.

Prod, No, 5308 -

Alien Emblem

Disc and Pod Detail




won ) 2> SCIENCE | FICTION KITS 275
/ /

® No tools required-—
just white glue!

@ Space-glow align
emblem decals “glow"’
in the dark!

® High-detail embossed
surfaces!

® All parts pre-colored
& preshaped!

® Fitsany launcher!

@ Sturdy lightweight
fibre construction!

|

“

ALIEN SCOUTSHIP!

Flying Saucer

This model UFO really flies! Design based on reported
sightings. Watch it rige smoothly off the launch pad
and streak to surprising altitudes. As coast phase ends,
saucer rolls aver and starts an earie descent, floating
softly down on a cushion of air. Lands on sturdy out
spread aerial/tripod legs! No chute to pack, just
ra-angine and go n! Ba the first in your neghbor-
hood to fly this amazing performer. Great for

display tog!
v SPECIFICATIONS
Prod, No. 5325 Diam.  9.125" [23.2em)
Height 3.5" (B.9cm)
Met Wt. 2.40z (68g)

Prod, No. 5033

Taurus e

2 FOOT LONG DEEP-SPACE CRUISER!
This interstellar visitor has the look of the
future, It is one of our most popular
detailed kits that you will be proud to

fly or display. Taurus stands over 2

feet tall on the launch pad and thun-

ders aloft to recover gently under a

large parachute. Here's what you get:
plastic body reducers, extra large

molded nose cone, simulated cluster
boosters, shiny chrome trim, pre-

cut fins, Taurian decals, and

INlustrated science-fiction story .

SPECIFICATIONS

RECOMMENDED ENGINES

LISTED ON PAGE 38

o ]
Skill Level 2 Eotath 23 7 (58.2em)

Body Diam. 1.34" (3 dem)
et Wit 26oz 173. 790

Skl
Level 3 y/;

Con

SPECIFICATIONS

Length 21 5" i64.6em)
Body Diam, 1 34" (34em)

Net Wi 1.75az (48 Byl

SKill Level 3

LaserX

SPACE PROBE!

LASER-X Is based on planst
Earth and is designed around
U5, technology. Atop the
large simulated booster sec-
tion sits a slim rockat body
aimed at the stars. Ultra-
stable due to extra large booster
fins, Laser-¥ mowves smoothly off
the launch pad to surprising helghts,
Pre-cut fins, large chute, body
reducer and a big decal sheet

. /;/ loaded with customizing ideas

are all included.
Prod. No. 5110 -

Skill Level 4
SPECIFICATIONS
= Length 24.5" |62.23eml
Body Diam. 2.04" {5 2cmi

Net W 3407 106,49
INSPIRED BY NASA'S SPACE STATION!

Suspended In the blackness of space, maving thousands of Prod. No.
miles per hour and rotating slowly, Sky-Lab monitors 5034

Important Earth resources. The space exploration age is

nere with NASA's fiying laboratary. Every detail is included -

In this spectacular kit. Shiny salar panels, ultra-detailed plastic
parts, body wrapper, huge decal sheet, plastic cones and mora.
Watch the slow lift-off as your Sky-Lab thunders skyward to return
gently, suspanded by an extra large chute. 19




<> SPORT-SCALE Kl

S5ee the Magnum-D Jayhawik on page 31
for-the big scale kit of the Javhawk.

Jayhawik

TARGET DRONE ACTION!
Looks and flys just like the U5, Mavy's AGQM-374 missile
target drone! High detailing with eur big 3-color decal sheet
really sets Jayhawk apart, Includes pre-cut fibre “wing,"
“rudder’ and forward “canard’ fins plus molded plastic
fase cong, parachute, and boat tall. Add deacal, and
Jayhawk Is ready for duty.

SPECIFICATIONS Prad. No, 5171
Langth 126" (XZ2cm

Hody Diam. 091" 12 3eml

Met W 1oz 128 dq}

Skill Level 2

Excalibur
OVER 2 FEET LONG! SLEEK AND QUICK!

Excallent big rotket for the beginnerl @ver 2 fast ong!
Excalibur has the sieek fines of a raal research rocket yet

goes logether Tast and gasy. Featurss plastic nosa cone and
pody reducer, dig-cut smooth fibre fins ana the option Lo custamlze

e

! / the upper portion as a payload carrler. Bright reflective chrome trim, farge

20

custam decal and big recovery chute finish of this spectacular hi-fliar!

SPECIFICATIONS Prod, Na, 5008
Length 6.5 (67 3em)

Body Diem. 0817 {230m)

Mat Wi 1.EDax fa%5dgl

Skill Level 1

RECOMMENDED ENGINES LISTED ON PAGE 38

THESE LOOK LIKE »
THE REALTHING! [7]7]9]25]

Nomad

SUPER DETAILED!

Looks just as authentic as a L.S, Navy missile. This
kit has everything you need to detall it right down
to the access hatches—everi tha launch attachment
lugs resemble a real missile's. Very impressive on the
launch pad, Nomad streaks to high altitudes and
recovers by parachute. Die-cul fins and bedy vanes,
shiny chrome bands, a big 2-color decal sheset, and
engine lock make Nomad a knockout.
SPECIFICATIONS Prod. No. 5035
Length 18.0" (45 7em)

Body Diam, 1.0 |2.5cm)

Net Wt 1. 7502 {49.69)

Skill Level 3

AMERICA'S NEWEST SPACESHIP!
This Tun Centurl kit is enginesred with the real

shuttle's shapes simplified for, fast assembly and
ratiable flights, |ust like our popular Fighter Floet
rocket-jets)

Bulld the Columbia kit from its all pre-shaped parts,
including sturdy die-cut fibre-fing, molded piastic nose
cone, cockpll and display nozzles. You easily assemble
with white glue and plastic cament, then spray
gaint [t white. Apply the handsome red, bius,
black & grey decals from the huge stick-on
sheet supplled. Your flight featuras
inclode an engine lock and big
L6 chute for bringing
Columbla back gently,
posed In realistic
narizontal poasition.
Your kit also

includes Tech

Data and

phatos of the

réal Columbla,

plus realistic triple
gngina nozzles for
displaying her between
missians.,

EPECIFICATIONE

1137 128 7eml
Body Dinm. 1,647 4.2cm|
k=t Wt 245 (GH.0o)

ShillLavel 1
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SPECIFICATIONS

Length 26.8" [68.1em)
Body Dism. 2.82" [6.685cm)
Mg Wr

DUAL ENGINES!
OVER 2 FEET LONG!

SUPER SCALE

RECOMMENDED ENGINES LISTED ON PAGE 38

Saturn 1B

1/100 SCALE OF FIRST AFOLLO
MANNED MISSIiON VEHICLE
Apolio 7 rose off the launch pad at
11:03 A.M., Octolier 11,
1968, carrying thrae astro-
nauts first (nto blue Flarida
skies and then the blackness
of space. The 10-day flight
paved the way for the first
moon-circling flight.

Unbeliavable detalls right
down to the space capsule
pius corrugated body
wrapper panels, rocket
engine nozzles, and the
exact markings of the
real ship makes Centuri's
Saturn 1B a flying scale
masterpiece of man's
first reach toward the
stars. The model Is
ovar 2 feet tall and

Shepard’s flight was
15 minutes in dura-
tion and covered
303 miles—a ''first
in space' for the
LS. ALl Centuri's
model of this his-
torical flight is a
true 1 /36th scale,
with absolutely ac-
curate details in-
cluding the Mercury
capsule and escape
tower molded of
tough styrene plas-
tic. Big, slow [ift-off
looks just like the
real thing. Die-cut
fins, big 3-color de-
cal sheet, historical
data brochure,
dual-chute recowv-
ary plus high
altitude flights
make this his-
torical event

Iifts off beautifully
ana 2-enagine cluster
fora dual chute
return. Historical
booklet and many
pre-molded paris
make this one a
“‘must"” far every
rocketeear,

Prod. No. 5140

Skill Level 5§

come alive
again on your
® Clustering launch pad!
Report
. H;SD”G. Prod, No. 5131
Brochure

SiEnzIne. Cacka Skill Level 5

)

® Engine
Locik

@ Baffle
Ejection*

® Pull Away
lugs

Remowvable
Display Nozzles \

SPECIFICATIONS

Length 28" [73.7cml
Body Diam. 2.04" [5.2cm)
Nat Wi, 3. 7oz (104.9g]

445z (124, 7a)

U
N
|
1,
=
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=
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Fa¥
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SUPER DETAIL!
NEARLY 2% FEET!

Mercury
Redstone

FIRST U.S. MANNED SPACE FLIGHT ROCKET
in 1961, NASA's Freedom 7 with Alan Shepard

at the controls flew higher and faster than any
American before—116 miles up at over 5,000 mph!

*L.S, Pal. Mo,
3,719,145

Nike
Smoke

REPLICA OF
NASA WEATHER
RESEARCH ROCKET
A very high flyer and
aasy to bulld, this
perfectly sCaled mod-
el stands almost 2
feet tall with a long
tapered plastic nosa
cone. Features unigue
baffie ajection® sys-
tern, large parachiute,
authentic markinags
decal sheet, pre-cut
balsa fins and tech-
nical data sheet.
Build and fly the
same day !

Prad. Mo. 5145

Skill Level 2

® | ug Mounts
® Engine Lock

SPECIFICATIONS

Length 23,7 160 2em|
Body Dilam, 1.64" (4 2cm)
Mar W 2.3o0r (65.20)

SPECIAL ITEMS:
Replacament parts

Mercury Capsule
#5477 $2.50

Apallo Capsule
#34080 51.50

Easlest way
Il to ge into

|
ACCURATE 1/10 SCALE!
2 FEET LONG! |

Super Scale.

America weant Inter-
planetary with the
fiight of Apolio B when
the blg Saturn 5 thun-
déred off the launch
pad on December 21,
1968. This famous
Centuri model rocket
is acknowledged as
the world's most
detalled fiying replica
of the histrocial **man
to the moon'' rocket.
This 32 ft. giant per-
forms as beautifully as
it looks, using 3-engine
cluster power, coasting
upward to apogee to
deploy 2 chutas for
bady recovery and one
large chute for an
ever-so-gentle return of
its space capsuie, Scaled
in detail from NASA

biueprints, Including num-
erous plastic detalled parts,
Saturn 5 is truly a collec-

tors item that every
serious racketeer will
want to own.

\
pd
. -

-

F-1 Engine
Nozzle Bells
Are Removable
For Flight

THREE-ENGINE LAUNCH!
Tech report included on clus-
tering. Super C englnes pit the
big bird higher than ever!

EXCITING SCALE [1[¥]3]4]¥]
REALISM THAT FLYS!

Apollo :
SaturnV

SCALE SPACE GIANT!

THE "ULTIMATE
ADVENTURE"™ IN
SCALE FLYING
ROCKETRY FOR
ALL AGES!

Lse 3 C5-35
engines for high
flights. Requires
12V battery

and heavy duty
launcher [Power
Tower, Powr-
Controland
Heavy Duty Rod.

Cr use one
MBGNUNN-D
D12-3 (and a
EM-916 mount)
for single englne
reliability, 12w
battery not
required, but
launcher with
heavy duty rod
still required.

OVER 3% FEET LONG!

Prod. No. 5142

Skill Lavel 5

® Engine Locks
® Accurate Decals
® Clay Weight
® Painting Tips 4
® Hollow Finsg

All-Plasyic
Apollo
Capsule
and Tower

12 page historical brochure with many
photos included with both Saturns: 23
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CAMOUF LAGE PARACHUTE
Featured in: Gabriel, Sam-3, Sea Killer

lsraeli s

Gabriel

TACTICAL MISSILE

A surface-to-surface missila, Cumur.';f—aurigl - Il:lll*illti i
15 a realistic flying model rocket of the real ship- 1 m
e fram pointed nose (¢ bory guidance ' PR

Authentic lsragll millitary Insignia and markingd plgs

bady datayl decals make Gabriel impressive on the

ich pad and & great display modal. Balsa'nose cone,

pre-cutl balsa hins, easy-ta-follow Instructions, angd a - -

missile technical data folded complete the package. - Skl Lavel 3
L nch to altitudes of over 1,000" using the Big »C'

@ and walch the big 14" camoufldge paractute

far a safe return.
Prod, No, 5333 -

Skill Leval 3

Each Tactical Missile features
o Camouflage Chute
& 2.color Decals
® Bady Detailing Strips

[112]9]a]5] : e Balsa Fins

® Data Sheet
® Baisa Cane

Get into international

rockets with Centuri's “Strike Forge” X < : . ?
kits . . . military missiles from around is ragar-guided with pinspaing mﬂ.lﬂ:ﬂ_
the world. The Cruise Missile 15 a highl . i, . ) ' thilil of laungning this very realistic model,
accurate scale model. The athers a . & . T Lunch pad with its wings folded, itlmmwll s
Tactical Missiles of near-scale ¢ ey unpelievable heignts ana floats gentiy back 1o earth, s
modified for model rocke - Ll el b g from & Big 16" chute. Easy-to-assembie with i rigged
z ] - biow-molged plastic beay, discut plastic wingy ang tms.
> Big 4-cotor highly datailed decal sheet included. Graat
for gispiay on the calgriu) fibre $tang Includea,

ECIFICATIONS - Prod. No. 5330 -

Shill Levat 3

oOneof our most
detalled models,
fairly casy - -
1kl y - - = - [ e - - 1
o e TACTICAL MISSILE
Stylad atter Italy™s 25 mile r:nﬂ
surface-to-surface shipJalnched home
ing missl e, the Sea KK ler model »acket
00ks just ke the ieat thing, Autnentic] il
tEey matkings ang intignila indladen ol Bdlg
niFte cone, pre-cut Ting and e cam ol Mdgei
paraonute. Ada the S Biler ba wiar Hying
rockeat tactical misiile farce ladsy

Priod. No. 5331 -

Sl Levet 3




I ROCKET-JETS
-"'[AT F]—Y! RECOMMENDED ENGINES LISTED ON PAGE 38

‘ Clockwise from top:

- -
5] Israeli Mirage . ..

Prod. No, 5321 A French-built Dassaultaircraft, the delta-winged Mirage is the mainstay
SRECIFICATIONS of the Israell Air Force performing a variety of missions as a flghter/
Lengit 14:1" 136 8em) interceptor and close air support missions. Light-and fast {Mach 21, the
SB::'I:' i, ;’;F?;m;. 5J can haul a wide variety of erdinance including missiles, bombs, and
et Wi, 7 30z (65.2a] rockets. Camouflage yours to match the desert and wateh it streak

Skill Lavel 3 almost out-of-gight to return softly by chute,

F"'4 Pl'lal'ltﬂl'l'l ACE VETERANI

Prod. No, 5319 One of the most versatile fighters in the world, the F-4 is used by the
SPECIFICATIONS Navy, Marines, and Air Force plus Canada and Great Britain. Extramely
Longthy 14.57 (38 Bem) fast at Mach 2.2, the F-4 flys as a fighter or bomber and can carry up
Body Dlam. 17 {2.5cm) 1o 16,000 |bs. of bornbs plus *'Sidewinder* and Sparrow missiles. Put

ﬂ:‘:’hL g:g;:féb?ﬁfn this one on the pad and get ready for action!

Skill Level 3

F "5 Eagle HIGH-TECH JET!

Prod. No. 5318 The USAF Air Superiority dual-angine fighter that slices through the
SPECIFICATIONS air at two and one-half times the speed of sound! During flight tests, the
F-15 broke all existing world climbing records. 1t's a large fightar but
.,'_ comparatively light in weight due to pnew ultra-light space-age metals. All
“Mut Wt 210z {59.5g) markings are authentic right down to the refueling hatches. Get airborne
SR adE) 3 with this top performer,

F‘In4 Stal'ﬁgl'ltﬂl' PRIDE OF NATO!

Prod. No. 5320 Currently in NATO service, the Lockheed F-104 is the world's first
SPECIFICATIONS operitional fighter to sustain a speed of Mach 2, Exiremely small and
] 16,07 {38, 1emi razar-thin wings carry carry two heat-seeking “Sidewinder' missiles.
" [2.5cml The actual wing span of the real fighter is only 22 feat! Comes with

E‘p' Wi :2;3."‘ };;‘;,',, authentic German Air Force markings.

Skill Level 3

F"E F igl'ltEl" NEW SUPER-JET!

Prod. No, 5317 The USAF basic Alr Combiat fighter of the 1880's, F-16 Ilys over the
SPECIFICATIONS speed of sound. It'sarmed with two AlM-9 missiles plus 20mm
Langth 15" {38 1em| cannon. The model comes with official USAF markings and quick-
Body Diar. 1" [2.6cm) change engine lock. Ventral fins provide smooth vertical flights,

f}:'}h ;-D:nrtﬁl;dd An easy fly-in-one-afternoon project.

Skill Leval 2




EXTHA-HI FLYING

|

Arrow |

300

BIG 3-STAGE ACTION!
This slim. multi-stager meas-
uras over 3 feet long! An
ultra-high performar, Arrow
300 streaks to altitudes of
ovar 1z mile, Single, dual, or
three-stage flighis are pos:
sible. Large **United States’
decal and 1-2-3 fin [
ﬁclf:ll this big bird.

~ JOIN THE HIGH
/ FLYING FUN—
[ GO MULTI-STAGE!

3 FEET LONG!
Get up high with this
one! Poised skyward
on the launch pad
this long, slender
rocket flys as fast as
It looks. Colared
plastic body reducer
and nose cone, big
decal sheet, exclu-
sive baffle/chiite
ejection® (no
wadding rmu]r
and parachu
recovery ma
Long Tom e

- Excalibur 2

ACTION GALORE! Watch Centuri's
sxclusive pass-port staging® in action
on all multi-stagers. The next stage is
ignited as the expended stage is
smoothly released to tumble safely
to earth,

*L.5.Pat. MNo. 3,721,193

LONG & EASY!

A favarite 2-stager with a military
look, Forward dorsal fins add sta-
bility and flight realism. Complete
with body decal sheet, molded
cone gnd and body reducer and a
large chute. Watch two smooth
stages of thrust push Excalibur 2
high [nto the blue.

Prod./No. 5175
SPECIFICATIONS

Liswity 28 5" |72 4em)

Max. Digm. 087" (2.3em)

Niei' Wt 210z [69.5g) 3
Skill Laval 3

OOSTER GLIDES!
one to get started

MU'—T"-STAEE KITS ™.

Try “Super-C**
boosters (C5-05)
Ior best performance

Stiletto
THE HIGHER FLYER!

Long and extrameiy: thin with
stiarply swept body fins, Stiletto
slices upward ta reach altitucdes
of over 1,800 feet! A colarful
drogue streamer recovery system
helps keap Stiletto “‘visial'™ on
the long way down as the big
booster tumbles safely to earth
Dig-cut fins;, custom decal, and
detalled staging technical repaort
complates this mi-flying packags
of excitement.

Prod. No. 50371

SPECIFICATIONS

Langth 18.26" (A6 4cm)
Body Diam. 0.767 (1.8cmi
Net Wi toz (312}
Skill Level 3

Hand launch
and thim
boaster as

it it were

a B/G.

j
<l




GLIDERS
THAT
RETURN -
ON WINGS

MOVE UP IN ROCKETRY!

Centuri's Magnum-D engines open new opportunit
to the model rocketeer. This powerful engine
permits the design of larger rockets, w i
clustering or staging. One Magnum-D s

in power to two C engines, or fourB an

MAGNUNN-D ..

AWARD WINNING DESIGN!

Spectacular 1/5 scale model of the U.5.
Navy's AQM-37A target drone, prnh-."
ably the prettiest U.S. missile evar.
This massive rocket is over 30 inches
long . . . it's impressive on the pad
and in the air. Fantastically detailed,
a challenge for all modelers. Spe
cial features include molded plastic
nose cone, huge pre-cut balsa
sheats and 112 sq. inch decal sheet
(almost a square foot!) prii
in five bold colors. Magnui
. IVo. [ power gives it quite a ridse,
SPECIF| LA -L..~mlh two 20 inch parachutes brings
B o : it safely to earth, ready for
AR 3 : another flight. Designed for
ﬁzfl{u?"m' it i the advanced model rock-
i i y etaer, this kit is a model
you’ll be extra proud to
display and fly.
BIG DUAL SHIP ACTION! ‘ : RN |
Wateh this (ong bird lift-o7f smoothly . \ - =S . iRl PR . - Skill Level 2
TS RS | g -
5 an EQINS a ion o, & L1} . fral:t4 [']
flight Back to eartn. Meanwhile, the . ; - s
slender SST depiays a largs chute - N \ i SLEEK & SWIFT FLYER!

for a'soft horizontal recavary, Lo i
Kit includes a bly decal shoet Prod. No. 5342 You and your friends will marvel at how fast

and many pre-formed pilastic =11 . K \ Tr the sleek Hornet moves off ti'n_: pad under
parts for ultra-realism,. SST Is Mt L A 1 : - Magnum-D power! Easy to build, the Hornet
a challenglng project landsd with st \ o Recommend makes an excellent first “D" kit. Plastic nose
detallad instrictions [ncluding £ N : s using with cone, snappy decal, pre-cut balsa fins and long

"'SST Concepts Report'’. Fly it . ' ; heavy 90" streamer recovery make Hornet fun to
with the new Super-C angines fo) ] ! \ " ; duty build and fly.
“extra nigh' adventurel - - 1 rod.

: Insert the easily assembled D-convertible
Frod. No. 5077 . \ ] f mount and fly it with regular Enarjet engines

SPECIFICATIONS \, ' = A too! Get into D's today with the Hornet.
357 GLIDER

Lurgthy 328" (57, 20m| HE" ! \ . : ' . SPECIFICATIONS
Body Dlam. 1.04"(26emi o) ] \ i FI‘E BLE Length 19.8" (80 3em]
Nat WL 2oz [BE gl r 1 i & RTI ~rt E‘o:!:"l)um }géb‘ E;cmj}l
- 1 Wt i g 2
Skill Level 5 .
3

30




AMPGNUNN-D

SR-71 Blal:khlrd

HUGE U,5.A.F. SPY PLME

T';Ie Sﬁ'-ﬂ“l:. tluiAIr Fr.lﬂ:l“u:l'is*l:n'rnmi1'rg':|;a
adw. tegic recon nee
gﬁ? ing atove 80,000 f

Includes Display Stand Wit

MAGNUNN-D-

Tomahawk

LS. NAVY CRUISE MISSILE
The Tomahawk, developed by Ganeral Dynamics Is
designed to be launched from a variety of vehicies, \
Including submarines and trucks, then streak OVer snemy . part up ta 10ﬁ men and equipmant to
| Yerrain at tree-top level, undar radar surveillance, to its A e 3 distances in excess of 4 million miles with-
target. Centurl's sport-scale model of the Tomahawh \ Soded | B out stapping for rafueiing. Centurl's modsl
features die-cut balsa fins and large maoided and tail ! A8 nearly two faetl long, and featuras balss
cones. Huge decal sheet makas this red, white & Jﬂu; mmw fins, plastic nose cone, aulck-releass angine
sparkie on the realistic display stand Inciuded. ° Tomahawk .mount ang blyg lwo—mlor decals. Filghts over
Includes parachute fecovery and i 500 feet with 12" parachute rocovery, ,

'_mmim‘rl 4 Sulslll

|I ” Ay == r i | . . .

Space
master

STRATEGIC TROOP CARRIER
THe Spacemaster is the workhorse of
qquo transports in tha near future. An
dated varsion of the smaller and sarller
", the Spacemaster can trans-

¥
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Designer’s Special

Prod. No, 5458

NOSE CONES:
A¥7 Assoried
I¥E Balsa &
2910 Plastic
BODY TUBES:

T#7 Tubes Q\IE?‘

348 Tubes

2410 Tubos 92215‘1

1 Plagtic Capsula

EINS:

1 Fin Pattern Sheat

6 Balsa Fin Shests

ENGIME SECTION:

T Thrust Aings

5 Engina Mounts

PARACHUTES:

312" Chutes

318" Chutes

2 20" Chites

MISCELLANEOUS:

1 Connsctor

2 Sheets Tape Discs

1 Roll Shroud Line

8 Elastic Shock Cordy

8 Shock Cord Fastenars

8 Launch Lugs

1 Flag Docal Shest

3 Screw Eves

1 Rockot Desigre's
Manuial

BUILT-IN
15% SAVINGS

Flight =
f
cks _—

NCLUDES RECOVERY ;
WADDING FREE | - for clubs
and groups!

Bargain-priced packs of all supplies needed for 12
exclting flights. Each Includes 12 engines, 12 Sure-
Shot || igniters and |nstructions at about a 15%
savings compared to standard 3-packs. BOMNUS!
Includes SPW-19 chute wadding at no extra cost!

ATTENTION, GROUPF LEADERS: For volums pur
chasing info snd ssmple Leeder's Guids, write an
WOuF aiganiiations itecheed to: CamturlViking,
Dept. 829, Box 1988, Phasnix, AT BE001

Viking
SINGLE KIT VERSION

The Viking is a simple kit
featuring all pre-shaped &
pre-colored parts, fibre fins
with design aptions, decals,
engine spacer and reljable
streamer recovery, Viking
Is the hobby's lowest priced
tocket with a real recovery

system. Great for small
groups or as a supplement
to 12-packs. Engines not
Included,

Prod. No. 5440
SPECIFICATIDNS
Longih 12" 130, 5eml
Body Diam. 76" (1.9cm)
Net Weight 080z 122 7g)

Skill Level 1

AB-5 FLIGHT PACK—For Viking #5445
Engines: (12) AB-5

SPORT FLIGHT PACK—Popular Types #5446
Engines: (3) A3-3, [3) B6-4, (3) C6-5,

(2} B6-6, (1) CB-7

MC' FLIGHT PACK—Ass't of *C" Types #5447
Engines: (2) C6-3, (4) CE&-5, (3) C&-7,

(3) Cc5-35

PACK

e LOWEST-COST ROCKET PROJECT
® ASSEMBLED IN SINGLE SESSION
* MOTIVATING = SAFE

*NO EXPERIENCE REQUIRED

VIKING 12-PACK—Contains parts for 12
Viking rockets, 12 assembly instructions and
the Viking Leader's Guide, The Guide |5 a g
brief and comprehensive introduction to

model rocketry; it explains running the build- \ :
ing and flying sessions, 3 fun-flying contests

and how to cut
costs on obtaining
a latnech system.
Buying Vikings In
12-packs costs aven

R

-} d

/

Uses A8-5 .'IlI
less per rocket Flight Pack |
t[-lan by_tha (see above)
single kit. ". for flying !
Engines not \ sessions, |
Included. f
Prod, Mo.

54471 \



<=z> MODEL ROCKET , ENGINE

All Centuri ENERJET and MAGNUM-D engines are manufactured by automatic equipment
to exacting standards. Designed for one-time use; not reloadable or reusable. The N.A.R.
emblem on every engine means they are regularly tested and meet all safety standards. We
test 3 out of svery 100 engines. We strive to provide the highest quality engines available.

ENGINE CODE EXPLANATION

__The letter is tatal impulsa* A higher class lelter
means more power; B |5 double the power of
Aand Cisdouble the power of B, etc.

How A HOCKET I1t’s called the
Action-Reaction
ENGINE WORKS principle. At rest
the rocket has
equal prassure on all
sides. After lgnition
the gases escape
through the nazzle,
This causes a pressure
embalance and the
enging |s forced in
the opposite direction
from the nozzie.
This force |5 called
thrust. 3

— The first number Is average thrust. This
indicates how the average power is
delivered. The higher the number, the
higher the average thrust.

The last number |s the delay code in
seconds. This is the time duration from
the end of thrust to the activation of
the ejection charge.

Sure- Mozzle ‘ Delay Ejection
t
ik Propeflant Charde Charge LABEL COLOR
GREEM: Best delay for most single-stage rockets.
IGNITION TO EJECTION PURPLE: A longer delay usually far multi-stagers
i i i - rs.
Battery-operated launch system heats or high flying lightweight single-stage
janiter in engine nozzie—propeliant RED: Has no delay (0). For iower stages of

muiti-stage rockets. Never use a:booster
engine in single-stage rocket except In
kits where specified.

starts almaost instantly.

-

L
Propellant consumed to develop maximum TOVALIMALLESCHA

thrust. Reaction principle causes liIft-off & Engine Totel |mpulse in Total Impulsa in
acceleration to coast phase. Tvpe Mewton-Seconds Pound-Seconds
Y2 A 0.626to 1.25 | 0.15 to 028

A 1,26 to. 2.50 | 0.2910 0.56

B 2.51 'ito’ 5.00 0.57 to 1112

c 5.01 to'10.00'| 1.13to 2.24

expended. Delay charge continues untii D | 10.01to 20.00 | 2.25to 5.00

rocket reaches peak altitude.
ENGINE SIZE

Centuri's Enerjet and Super-C engines are stan-
dard size; they fit maost rockets, Magnum-D

At end of delay, the sjection charge is

junited and gases activale the recovery

system, Normally the expended engine
returns with the rocket.

— . =

ey s

ENGINE CLASSIFICATIONS

All Centuri engines are coded so the
model rocketeer can easily determine
which engine should be used in the
rocket. The code consisis of three
parts as described in next column.

36

are larger in diameter and only fit rockets with
D-size engine mounts, Using D engines requires
extra precautions: giue-reinforced engine mount
and fin joints, minimum balsa fin thickness of
3/32", and extra large launch area.

(CONYERTIBLE

Several Centuri
kits include this
handy “*Plug*n
Go" mount for
switching from
standard-size to
D-size, and back,

THRUST IN MEWTONS

SELECTING ENGINES

Big rockets need much more thrust to get them off
the pad, and a shorter time delay. The drawing below
compares a large and a small rocket with different
time delays.

3 sec,
much

Yedor ? too ton

1

3 sec.
b<
j 400"
&

C&-3

’ 7 sec.

Cuch!
d b
21 e R, N
Skylab Javelin

Skylah Javelin
Recommended Engines Switched Engines

When flying rockets bullt from Centuri kits,
always select engines listed in the Recommended
Engine chart on the next page. These have been
chosen to give a variety of power while keeping
delay times correct for reliable performance,

When choosing the engine for your rocket, consider
the launch field size, The greater the power the
higher the bird will go and the greater the chance
that you will lose it.

In general, small rockets use engines with long time
delays and big rockets use short delays. For rockets
of your own design find a similar Centurj kit and
use the engine recommended for it,

THRUST-TIME CURVE
il ! = = Mon-Ported
a3 -
zsnm l ? z
58—
2l 8 ffﬁ‘ \ Parted (B14)*
4z 1 o =t
s 54 1]
i AL
it ] N g ey P =
NS Tl
AN T S
& f:i.f\l ]!L‘I'la [ -}f' | EFE\ c\s
o2 oa 12 l’d 16 z 1.8 20 - 12

og oF 10
TIME IN SECONDS

The thrust builds to a high level quickly and draps
off to a sustaining thrust. The high thrust lifts the
rocket off. The sustaining thrust allows the rockat
to gradually speed up.

*Ported engines have deeper nozzles and produce

enepzire”
MAGNUND

-
-~

higher initial thrust for heavy maodais.

Ql_ Altitude

The best launch site is
one: with side dimensions
of at least one-guarter
the estimated peak alti-
tude of your rocket.
Pace off the area to make
sure! And don't forget
to allow for wind-drift
by locating

up-wind a

ways.

COMMON SENSE
RULES FOR EXCITING FLIGHTS

1. Launch in areas where you're sure
there is no hazard to persons or
property. This Iincludes crops or
grass that could burn if exposad to
hot exhaust gases,

2. Do not fly near power or telephona
lines, highways, hi-rise buildings
or other obstacles such as radio
towers or air fields. Watch out for
"*Rocket Eating'® trees!

Pay attention during your launcheas
to people, aircraft, cars or equip-
ment moving into the launch /frecov-
ery area.

3.

4. Make a short count-down prior to
each launch, to atert spectators.

5. Do not fire your rocket at an angle
of more than 30 degrees from the
vertical.

Keep a clear circle at least 20 feet
In diameter around your launch
pad.

7. Do not hook up or disconnect the
lgnition leads until you have removed
the safety key. Always keep the
key with you so that launching is
totally under YOUR controll

6.
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E EI\I‘.“NE | Safety & Contest Certified Typical Enerfet shown actual size
m / 1
ener i -
STANDARD SIZE ENGINES .' D
: ey SPECS
Kit Iindex BT T B T o o B e s e 7 wany
: Gl a e s 3 2 ¥
[Products other than kits are 3 fféﬂ S e o g T AT Manioear,  Centuri Eperjet and Magnum-D engines are sold in boxes with three engines of one type,
i A ASSOCIATION
indexed on page 62) e el i AN oo o S 0 erpockemy  Sure-Shot 1 igniters and complete operating instructions are included.
0 e &
ot G | ot PV AT B L .
| 50389 | Argus 10 e [ |8 Tel ] Ik | |® i —n u Tatal Avwrage [ Theust E:“? Engina E:aé;' I'I:ﬂ'u. L, o
| S BT | I 01 L L = M = o | Mo | Sl | T | M | Lot | Sop [Boour 03
| 5007 | Bendite 14 » - e | e ] :* E
5036 | Blsck Widow 29 | [® Six |® B : o ® o STANDARD SIZE ENGINES—Centuri's reliable &ngine
5343 | Columba Sp. Sh. 21 : o | (8 | (& | & - 4 == o ! E”BI' designed to fit all regular model rockets. Size is 2.75"
5330 | Cruiss Missils 5 L] * L ] . 1 . e o — W' long (6.99cm) and 0.690" diam. (1.75cm).
5312 |ESS. Ravan 16 o T
500 | Encalibur 0 o |l e etk 5650 | %A6-2 1.25| 623 | =20 | 2 | 53 25 % Green
5175 | Excalibur 2 e s e e . : 5662 | %AG-4 126 623| 20 | 4 | 54 1.5 x Purple
e it % o [le e 5558 | A0 250| 781 | 32 | o | & 45 x | Red
5317 | F16 Fighter £ © J‘.:.-_ ; 5560 | AB3 250 7.81| .32 3 57 5.0 X Green
£330 | 7104 Swrfhini | 27 e = I - =T 5562 | ABE 250| 781 | 32 | 5 | &2 25 X Purple
T o * i 5564 | B4-2 500| 415| 1.20 | 2 | 70 5.0 X Green
"R325 ¥ g e k 4. = = .
e 8| |e o [/ [ o] [o] - 5566 | Ba-4 500 415| 120 | 4 | .74 4.5 X Green
5011 | Groowve Tube 12 & a i1 o | . . ® @HTIIE 5568 B4-6 5.00 415 1.20 6 .78 3.5 X Purpfa
5341 | Hornm [Magnum) n : . 1 . | - L _. ] = : = 5570 B6-0 5.00 6.00 .B:“_ 0 .58 5.0 X Red
5031 | Javain iz [le | el lef Lt el Le! Ome 5572 | B64 500| 600| .B3 | 4 | .78 5.0 X Green
Siaid bl et T e tel T T ONECEEED =] .—v-:""'i 5574 | B66 500| 600 .83 | 6 | .71 3.0 X Purple
T e TN MO O EED 9SS i \\‘-\ o | 5547 | BB3 500| 833| 60 | 3 | 84 | 60 | X Green
S00Y L1 Hire EWO0) e R L T NN S [ s5as | sss 500 833| 60 | 5 [ e8| s0 | X Green
5064 | Long Tom ET e - 7 | 6549 | BB7 500 833 60 | 7 | .72 25 X Purple
DR, T e mmD . Tiel Tiel T e D 7| “B8" engines 5576 | B14-0*|. 500 | 14.23 | .35 0 | .61 6.5 X | Red
e ' mEO = | Il for nigher 5578 | B145* 5001423 35 | 5 | .69 6.5 X Green
ks i s s FER i oLl Y 3 o ) E iR 5580 | B14-7+ 5001423 35 | 7 | .73 4.0 X Purple
5035 | Nomad 21 ol e e s i 5582 | CB-0 1000 586 1.70 | 0 | .80 6.0 X | Red
5080 | Payloader 11 14 L] =f= = : - = = T & : 5584 | C6-3 10.00| 5.86 | 1.70 3 .88 £.0 X Green
Bat ) Phisiis Bl et 3 1 1 2 e = , SESE 5586 | C6-5 1000| s86| 170 | 5 | .91 5.0 X Green
e S B AEEOEE0E o T EEL 5588 | C&7 1000 586 | 1.70 | 7 | .95 35 X Purple
3.3: ::::l:namu-. z_|Bih L ] , o% of |01 5590 | C5-0St 10,00/ 476 | 2.10 0 .82 8.0 X | X |Red
' [ .iEhE_' il 5592 | C5-35t 1000 476 | 210 | 3 | .90 8.0 X Green
5140 | Saturn 18 22 [N . L] I L
Ef:; :-‘:;:-:u Eagle :: i L] m_;L! - ‘ - ~' !‘ : N Wi *These are parted (B8's are sami-ported) tThHese are “Super-C" engines
5331 [ Sea Kilier 25 I L] L] lol |® S BIG ENGINES—'Fly Bigger—Higher—Faster"
5040 | Sy Duvil LRES L] doal .I' ‘.1' ® ® M m U M— Powerful engines recommended for experienced rocketesers,
5034 | Sky-Lab 13 - —-— 7 Size |52.75" long (6.99cm) and 0.945" diam. (2.4em),
5043 Snrpol-!ums- 13 = . ] - ‘IH .- : L 5 5 : L —
ey i SEibie e - ‘ |ss96 | p12:0 2000|11.76| 170 | o | 144 | 140 X | Red
5066 | Space Shu! s - G i L
5344 | Spict of America ERCINEORECERD o | @ | [] o e B 5597 | D123 20,00 (11,76 | 1.70 3 1.49 14.0 X Grean
5348 | SF.71 Blackbird 33 o | A S L - _ 5588 | D125 20.00:| 11.76 | 1.70 -] 1.62 10.0 » Green
| 5077 | 55T Shuttia EEN 0 ) : : ol '41— 5598 | D127 20.00| 11.76 | 1.70 7 156 8.0 X Purple
5307 | 5.5V, Scorpion 18 L2 ' Enkrjet und Sure-Shot are registersd trademarks of Centur| Enginesring Co, Ine
= BEEDEED [ o4
5072 | Startie 13 |. 2 2 _Ii =
: = x ebk | [ [ 1
Sodi Lgniete f: 2 *l - r.-'! el !'E.* | . d l nitem Two Styles—Each with Its features and Fli r.t
:‘;;: :—:,‘::,',:., Hird 15 ® o ol | . L] '1 g advantages. Choose type best for you.
5338 | Thunder Hawk 15| e || |8 . [® - k. - IBLE s e} s v e Pa k
£i% | Thusic s s il 5 O R D %’m SURE-SHOT"II" Two Quantities! | ORIGINAL“SURE-SHOTS CKS
BEE{[Tomebewk = - “Tel 1l 9| @ | EHEEE B-PACK 12-PACK: ® High Reliability Selected Enerjet engines
5002 | Twister 1 |@ o] e o L r ® ® Saves Batlery ® Hottest lanition are available at reduced
| 5308 | U.F.0. Invader 17 £ = ® ® T ® Pre-assembled SAVE 15% ® Best for Clustars cost in guantities of 12.
JEO T 516 Ao 17 B B i ® = ® Best for “D's" 4 PRy & Lie. Patant NG See “'Flight Packs' on
5440 | Viking REEL S o | 8 | @ |!|__ S EiR e g tod e 4 3 Pate 35,
J Star indicates this is a BOOSTER engine (no ejection charge). ® Eastest COSTS LESE THAN o p;ow':" Deslgn
: i i i ith big engines. [Ty TWO & FACKS |
@umu indicates this kit Iincludes parts for flying with standard size or wi ®lg
M indicates this standard engine kit may instead be bullt with a D engine mount for D-power #5690 #5692 #5836
38 (easily converts back with EM-92). See page 46. & lgniters 12 Igniters 12 lgniters




Loaded with (R i
UNCH
FEATUHES! lanition Wires

and Micro-Clips

Launch Rod Tilter for

wind drift correction. Large Steel

Blast Deflectar

POWR
PAD,
Practical,
Portable

& Compact

CONTROLLER FEATURES:
# Medallion Safety Key; big,
s0 its hard to lose.

® Check Light

# Launch Button

@15 Foot Preassem-
bled Wire Harness

@ Bright Metallic
1.D. Stickers

Launch Controller
Is stored herein pattery post

carrying handle. caps for solid
‘ attachment.

Uses existing

P
Pa

Powr Pad
gives you
everything
you need for
for launching
almost any
rockat. Designed to attach firmly to any standard &
valt lantern battery*, It inciudes tilter, steel blast
deflector, handy carrying handle, 1/8'" 2-plece launch
rod, plus launch controller and associated wiring.
Launch support platform is made of tough heat-resis-
tant plastic. Pre-assembled and soldered wiring
harness makes for fast assembly and reliabiiity you
can count on,

Prod. No. 5609

Lightning Bolt.

Wire stores
around
controller.

e

Skill Level 1

BOIT .

Y
BASIC & SIMPLE! Rt SPECIAL
Lightning Bolt is stripped of FEATURES:
deluxe featuras found in our @ Hobhy'E
bigger launchers but includes Iowreit
evarything you need to get ks
started in model rocketry! i
Features 1/8" 2-piece launch sy
rod, medium sized deflector, P
and all hardware for assembiing Ac mps

your 15 fool wiring harness,
Clean design gives years of
service,

Prod. No. 5608

volt.

Safety
Key

15 Foot Wire

40

|
EQUIPMENT

SPECIAL
FEATURES:

& Heavy Duty |
Deflector |

® Tliting Rod
% Accepts 3/16" Rod
« Best for big
rockets & “D's"
#® Very Stable

@ Breaks down
to compact
size

Arccessories &
Replacement
Parts
DEFLECTOR

All steal 4" x 6'" designea
to protect fins & nearby
faliage from hot rocket
gases. Use on Powr Pad
and Power Tower.

1D-65 Deflector
Prod. No. 5806

Power
Tower

Metalllc '*Spec-Plate’"
Launch Check-Li51

LAUNCH ROD

2-plece 1/8" steel, Use
far your own "*home-
built" launch system or
as a replacement part for
POWR PAD or POWER
TOWER or others.

LR-125 Launch Rod
Prod. No. 5800

Skill Levall

A heavy duty plastic
tripod launcher with authen-
tic detalling. Universal design lets
you launch all sizes and types of rock-
ets from minis to large cluster-types.
Features removable legs, tiltable launch
rod, big blast deflector and 2-piece 1/8"
launch rod. Assembles In minutes. Great

o

HEAV? DUTY for rocket storage and display, too!

LAUNCH ROD *Requires a Launch Controller such

" as POWR-CONTROL below. tower..
L

Extra strong, 2-piece launch rod
3/16" in diameter. Compatible
with Power Tower. Designed for
heavy duty launching of your
biggest rockets such as Saturn V',
and Thunder Roc.

Prod. No. 5803

Powr-Control

Powr-Control |s the perfect controller for the Power
Tower launcher or can be used with any launch stand.
Contains 16 feet of
ignlter line and 5
feat of heawvy-
duty jumper
cable with

MICRO-CLIPS set of 2

large coior-
coded bat-
Great for raplacameant or tery clips.
“own dasign"’ launchers, Cantrollar
spring-grip all contains
ignitars. < recessed launch
froc No- 5312 N\ Tont angsereey Koy,
Prod. No. 5812 i Fly the D-powered
\ and cluster rockets
with this one!
HEAVY DUTY

POWR- -.
CONTROL
Prod. No. 5623

BATTERY CLIPS

These copper clips
will connect to any
battery. Jaws open
to 1-1/8", Colored

Sat of 2

Skill Leval 2

handles to identify L5
polarity. g e
EMC-46 Clips { 7 e
Prod. No. 5818 \!

Typical powar hoak-up
using auto battary



EVERY
CHUTE

KIT
CONTAINS:

B

Tape Disc

—Shroud Line

fiag

Find screw eyes and
snap swivels at any
hardware stare. See
Flight Manual F:2F
and F:58.

Plastic Canopy

0000
Q000

Tape Discs

Chute Wadding
f
\ == Snap Swivel
o /! 's‘
L~ / L Screw Eve
f e
AN

7/,
/ Shock Cord

Chute kits

Parachute recovey is a high point of any

rocket flight. After the ‘‘coasting’ phase, you'll
hear the chute assembly “pop" free, followed by

a.crisp “snap" as the canopy fills with air and your

rociket starts its descent. Each chute kil comes

complete with a tough plastic 2-color canopy,

heavy duty shroud line, super stick tape discs, and

Instructions for assembly. Check the net wsight

of your rocket and specify correct canopy slze.

Prod. Masx.
Desc. No. Dia.  Net Wt Each
cPp-12 (5854) L2 2 oz,
cP- 16 (5860) 16" 4 oz, I
CP-20 (5866) 20" 6 oz,
CP-24 ([5872) - zan 8 oz.

Shroud Line

LI

Shock Cord
Fastener

&
]
&

42

Pastic Nosa Cone
RECOVERY
DEVICES ARE
THE MOST
BASIC OF OUR
CUSTOM PARTS
FOR DESIGNING
Shock Cord s«o3 YOUR OWN
- " ROCKETS. MORE
This super strong elastic cord connects PARTS ARE
recovery chute or streamer to the EXPLAINED
rocket body. Use SC-18 cord with birds
powered by YA thru C anglneh:. gN ?EESNEKT
SC-18 Shock Cord, Prod, No. 5894 o y
", Payload ==
Tape Discs =——
OS]
Attach streamer or e R ST
parachite shroud = : =
oy B e Ay ]

lines permanent|y
with these super-
stick discs! 36
discs per sheet.
TD-35 Discs
Prod. No. 5890

Chute Wadding

CREPE-TYPE: —F
Most flame-resistant: All pur- _,-(-’f'-
pose, easy to use; just count T
number of sheets. Enough
for 25 #7 rockets.

: LA/
SPW-19 Crape Wadding ‘“-ff
Prod, Mo.. 5846 4

COTTON TYPE

Flame-resistant and soft! Also recommended
for rocket diameters above 2 inches, enough
for 20 flights in #7 rockets,

PW-19 Cotton Wadding

Prod. No. 5842

Parachute Powder

Keep that chute "POPPING"
SMOOTHLY" with Canturi's
spacial chute powder |ubricant.

Fastener—7

Body Tube—-

Special

Sprinkle it on during folding Launch Lug
and look for a small dust cloud Shia cor d
at apogee. It really works! Fins

POR-17 Chute Powder (From

Prod. No. SBBO Sheet

2 0z, Balsa)

Plastic Drag
STreamer s«of3

For saft-recovery of rockets weighting up
to one onuce. A bright day-glo orange,
these streamers are over 1" wide & 36"
long! They sject the same asa chute and
are highly visible for those almost-out-
ofsight flights! Includes tape discs plus
instructions. Met weight is .09 ounces.

RS-20 Streamers
Prod. Mo. 5914

YA el Ses Flight Manual F:5A

Coupier
& Discs™

Engineg Tube*

*These parts make Englne =
an engine mount Laock a3



CUSTOM MODELROCKET PARTS =

Speclal (Pg. 32).

-
semmg Parts Nuse cnnes INustrations are for shape comparisen only.

They are NOT in scale to sach other.

For simplicity, all parts numbers are based on seven
body diameters. That is, 2 No. 8 body tube fits a Mo.

‘ <> s
|

8 nose cone, Mo. 8 engine mount, No. 8 connector, etc.
Usa the body tube guide circles at left io determine BALSA
what sizes vou need. A rocket fin guide (4 or 3 fin NOSE
configuration) template is also included. |llustrations
af the parts are CONES
not necessarily
DIAMETERS to scale. More [r' Length |
Intida Oit=ids Infarmation on i
#5 SERIES 515 543" designing and Balsa nose canes are machined from high grade
. 3 building your light-welght balsa lumber. They require "'sand
#7 SERIES 715" 759" ::'lr;arﬁ'gf:ltnlstns and seal" finishing before painting, and a screw
#8 SERIES 865" 008" Flight Manual eye (not Included) for shock cord attachment.
000" i section of this
#10 SERIES 1. 1.040 catalog. Always Prod. No. Dese. Size Length Price

#13 SERIES 1.300" 1.340" order parts by

e #16 SERIES 1600" 1640"  broduct number. e e T &5
" o numper and des- - 2 W A
iy bl S A HAES L 2000 2040 cription. Example: g;:g gg?g] g’?o gg '
used mostly 6002 ST-518 6158 BC-135 #13 3.9 B 102
for Magnum-D : Q‘ #
engine moaunts. 6160 BC-162 #16 347 e
6164 BC-200 #20 < EL

BALSA TUBE CONNECTORS

Solid balsa plugs for connecting e
payload sections to body tubes f
when a solid wall is needed.

*Assemble using ‘I’ '
plastic glue i\‘ 231

Reducers

This simple-to-build gﬂ:j’:&
Locket d;spl:‘r C!BI'I Reducers connect body tubes of different diam-
s:or:;:o?;ousfran};::t . 162 eters. They can be solid (balsa) or hollow
= (plastic—paper). You would want a hollow re-
I1t's super-easy to assembie TUBE CONNECTOR ducer where ejection gases must pass through to
:;I:eg :ar:t-sc::':u‘:r?;?: Prod. No. Desc. Size Length Price activate the recovery system.
glue. Fits nearly P ; gggg giﬁ'; ;; }.
all rockets. . = :
6500 6274 BTC-10 #10 1w 200
6276 BTC-13 #13. 1"
6278 BTC-16 #16. 13" #p BREID

M6 gR-1096

Airframe Parts | HOLLOW TUBE COUPLERS

Great for multi-staging connections

BODY TUBES & cutting guides for body tublng.

BALSA REDUCERS
PLASTIC
(s

NOSE CONES _-I Prod. No. Desc. Fits Price

This is the tubing that forms the rocket body. é‘::;:.:::nf:glsﬁ::;tef puiies, L'—LEN.““ 6352 BR-58 5to 8
L0 IR (1 anAgtoy e ouine suGe 11 U.5. Pat. No. 3,721,193 6354 BR-510 5 to 10
determine the correct sizing. - Plastic nose cones are precision-molded in a 6358 BR-710 71010
/ - wide variety of shapes and sizes. Most have bases 6360 BR-713 7t013
—_— - with lugs {or eyelets) for attaching shock cords. 6362 BER-810 Bto10
~— A= 3 E:astlc canes are ready-to-use in bright colors. gggg gg-?:ﬁa ?J-.: 11;3
- "‘ﬂ __Faﬁg ay be painted with enamal. - a
;E::tn:eldad - = STANDARD TUBING PART NO, HTC-7TCDH® ) _ 6368 BR-1016 10 to 16
Lightweight e COUPLER USAGE IS DUTSIDE COUPLER Prod. No. Desc. Size Length Price
Smooth PMNC-51 .0
_ p Prod. No. Desc.  Size Length Price L B A
Prod. No.  Desc. Size Length Price 6420 HTC-5 #5 W 6210 PNC-70 &7 1E PLASTIC
6002 5T-518 #5 18" 6422 HTC-7A 7 e 6214 PMNC-T6 #7 3.o" EDUCE
6004 ST-718 #7 18" 6426 *HTC-7CDH #7 Staging 65220 PNC-89 #8  4.6" RED RS
6006 ST-818 a8 18" Coupler 6226 PMNC-102 #10: 4.3"
Bate  siasls s ien 8430  HTCl0 o v G228  PNG106 410 45"
6010 5T-1318 13 18" = Iy - T R I3 ;
6012 ST-1618 ;15 1:» 6434 HTC-13 #13 15" 6232 PNC-132 #13. 29" Prod. No.  Desc. Fits Price
6014 ST-2018 F20 18" 6438 HTC-16 #le 2 6236 PMNC-160 ¥le 2.5 6386 PSR-78 Tto8
6440 HTC-20 #20 % LS 6240 PMC-167 #16 93" 6388 PSR-813 Bto 13
A 6244 PNC-231 #20 3.2 6390 PSR-1620 16 ta 20

45




Engine Mounts

These mounts hold and center the rocket engine
in the “airframe" body tube. They can be
adapted to #8, 9, 10, 13, 16, & 20 body tube
sizes, You get everything vou need including
centering discs, engine mount tube, thrust

ring and sleeve tube.

SLEEVE TUBE
l,‘I'HﬂI.IS"I' iwitG

ENGINE TUBE

CENTERING DISC Engine 10cks  mm—
may be added

if desired.

STANDARD MOUNTS

Prod, No. Desc. Fits Price
6052 EM-B ¥a
6060 EM-10A #10
6064 EM-13 #13
6068 EM-16 716
6072  EM-20 #20

Ses -

jj: EM-16
EM-10
EM-20
EM-13

MBGNUN\-D
@ MOUNTS

See chart an page 38 for
kit application. EM-9 cornverts D's back to
standard engine size.

6055 EM-2 #9

6056 EM-913 713
6057 EM-916 ¥l6
6058 EM-220 #20

)

Miscellaneous
THRUST RINGS

These featherweight fibre rings are 3/8" long.
Used as forward engine stop when glued Into an
#7 series body tube. (6 ea.) -

Prod. No. Desc. FPrice  ___-=" @,
5966 TR-7 2

Cenrur: 25 \*r ;:M I.JTF!T

These rings center the ‘-;{
engine tube (#7) in #8 T -=
& #10 body tubes. (6 ea.) %, . «

CENTERING RINGS ,-_—:ﬁ

CENTERING RING

Prod. No. Desc. Fits Price
5970 CR-B #8
5874 CR-1 #10

ENGINE LOCKS

Includes mylar holding ring and steel lock
strip. Keeps engine firmly in place in

flight & during ejection. (3 ea.) e
Prod. No.
5980

Desc. Price

EL-1

LAUNCH LUGS

Slender tube glued to
side of the rocket. The
launch rod passes thru
to guide the rocket
during lift-off. [6 ea.)

Px-16 Payload Section o— X-T Rocket

X-16 Rocket

Prod. No. Desc.  Price
5928 LL=-3 EX-7B
Booster Unit

M-314 Centurl
Emblems

DECALS 36603

While nearly all
Centuri rocket
kits have their
own decals, these
at rlght are ideal
for taking wour
kit ane step fur-
ther. The sheets
are large (approx,
4" x 10") and
made in twa,
three and four
rich colors.

DC-3 Military
Insignias
36607

Engine Mounts

DC-4 Missile
Markings
36608

*U.S. Pat.No. 3,721,193

THE COMPLETE MODEL ROCKET EXPERIENCE!

Smﬂln Stage » Duration e Altitude e Staging e Payload e Cluster

NINE EXCITING FLIGHT PROGRAMS!

3
r—“’:"‘“ H

DC-35 LLs.
Fiags
36629

HEAVY DUTY
LAUNCHER

All parts

on this page
Include
IMustrated
Instructions
for their
use. Look
for packages
like thase.
Loaded with Photos




<= PUBLICATIONS

The “Basics
of Mode| .
Rocketry'"
at lower right
is asimple
ntroduction
~with enough Infa
to give you a goad
start in competition. Well illustra-
ted, it Includes colar photos and
two complete plans. The aathor js
a professional writer, skilled rock-

CLUB GUIDE

The new Centuri Club Guide is filled with
useful information about rocket clubs,
Topics covered include: how to organize,
running a cluh range, publicity and grawth,
club activities, publishing a newsletter,
funding and working with authorities.
Rocketears starting their own rocket club,
as well as established ciubs, will find

solid help in this manual. Indispensible
for teachers and yvouth leaders and all
club libraries. 28 pgs. 53 illustrations.

eteer and swell fellow. wEEm ) i
Prod. No. B1B96
POWER SYSTEM HANDBOOK ROCKETEER’S GUIDEBOOK TECH INFO REPORTS
Seven exciting The good basic o e
rocket projects referance for //‘
with historical all rockateers, *
info, flight Info from “A
Drm:ndurm, te Z." Richly
engines and illustrated with
construction. charts & photos.
ﬁg: lllzu;trl- 36 pages.
5. 24 pages- ; ] (1]
Prod. No. 0
Prod. No, _a\" Tt 81900 W%
81527 u‘i‘d ' “’° wﬁ
DESIGN MANUAL -0 EDUCATOR'S GUIDE Everything you need to
+ Loaded with T Teacher's guide  know about Rocket
tips on bulld- ! WRIES S o rociatry in Stability (T1R-30).

ing “own de-
sign'’ including
payloaders,
‘boost and high
altitude. 200
illustrations, I
32 pages.

| Prod. No.

. 8lao9

R BT

Center af Pressura
(TIR-33), and Altitude

the classroom.
Includes know-

ledge tests Parformance (TIR-100).
and suggested ® TIR-30 (16 pages)
“‘i’!‘.‘?“!um. Prod. No. 81903

64 pagas. ® TIR-33 (36 pages)
Prod. No. Prod, No. 81902
81916

ch-mn {40 pages)
Prod. No. 81906

This chart shows which Centuri ! REGULAR PUBS CIAL i SPECIAL ITEMS  (see pg. 5)
publications to use for specific ORMEAMEL AEvei] B/t
information. The “I;—'”inumheu / &/a/ S /s S /e nfr:fnsjg%gi :
and subjects are all in the e 3/ Ay j .
Flight Manual. The starred F/E .-,”fb S Gl a?;b ‘s 3_? s/ bY D.R. Pratt.
entries indicate that subject /3/8/.8/§7 /3 TSR /s Very complete
i that specin publication. /<14 8 S/ )/ IS/ arge sives 110N
in that specific publication. /.= &/ p /(o 8 &/ &/ 30 i (&7 154-1?; ze. us.
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This publication is

filledd with baste info 1o gat

you started off an the right oot

in your own model rocketry program,
The ' F* pumbers in the publication

INTRODUCTION

The following is a planned rocketry program
which will introduce you to the varied aspects
af this exciting hobby. Each step adds new
skills and activities. By the time you complate
each step:of the program, you will be an ex-
perienced rocketeer in all the major areas of
model rocketry.

BASIC SINGLE STAGE KITS:*

Build and launch several single-stage kits to learn

i

Work

basic rocket construction and recovery devices, Area:
These are good choices:

1 Screaming Eaale . . . Parachute

2  Astro-1, Javelin . . . Parachute, balsa parts Glue
= | S o Parachute, balsa parts

[ B A o AP R Tumble

S5 MICTON . ¢ v s uainienin Streamer

& Flying Saucer.....Drag Recovery

ROCKET STABILITY: (F:7)

Read Centuri’s TIR-30 technical report to learn
“What makes a rocket fly straight," *What Is
the Center of Pressure,” and "How to test for
stability."

PAYLOAD LAUNCHING:*

Launch a standard payload weight to determine
the effects of weight on model rocket flight. Use
payload models such as:

Snipe Hunter Payloader |1 Power System X-16

MULTI-STAGING:* (F:8)

Build and launch one of the multi-stage kits to

Knife:

chart of your
catalog are references. Your
citsleg had many RED tips which
rifer you to an "F" number within
this FLIGHT MANUAL.

CUSTOM DESIGNING:

Use the Centurl Design Manual and Parts Assort-
ments to create an original design.

F:

TOOLS &
MATERIALS

Choose a wark area that is well-lighted,
ventilated and is in an cut-of-the-way

place. It should have a smooth, flat sur-
face and enough room for you to work.

Different glues are for different jobs.
White glues or aliphatic resin glues (such
as Wilhold giue) are for gluing
porous surfaces together (wood and
paper). Plastic resin and liguid
plastic glue are for plastic, although
they work in different ways. Plas-
tic resin actually forms a link of
plastic between the two parts while
ligquid plastic glue “welds' the two
parts together. Sometimes you may
even use epoxy or the super-strong
cyano-acrylate glues, but be careful!
Once these strong glues are applied
they are tough ta get off.

A modeling knife is an invaluable tool,
A good knife like an X-Acto knife will
come in very handy, but keep a good,
sharp blade In it.

Sy This blade style |s best.

learn technigues of stage coupling, separation and

X Scissors: You will need sclssors to cutl out paper
and upper-stage ignition, such as: parts and shroud fines. Get a good pair
Black Widow Excallbur Power System X-7 and keep them in good working order,
Arrow 300 Long Tom Stlletto

Sandpaper: A selection of different grits of sand-

CALCULATING ROCKET ALTITUDE:

Read Centuri TIR-100 technical report to learn
how to figure the altitude of your maodals befare
yvou fly them. Learn how to select the proper
delay time for different modals.

s Girg

papear will help you do a good job
in shaping balsa parts like
fins and wings. Grits of
120 to 300 are the most
commanly used.

BOOST GLIDERS: (F:9) Brushes: Get a large and small brush of good
Bulld and fly cne of the fallowing models to auality so that the bristles don't fall
learn the basics of rocket aliders: out after use.

Space Shuttle S5T Shuttie  Mini Dacty| — = #¥1 or 2 artist
CLUSTER IGNITION:* (F:10) S W to e
Build and fly multiple-engine rockets tolearn the

technigues involved in flying cluster modals, Body Body tubes are made of paper with a

Saturn V. Saturn 1B Power System X-16

*All the elements of the program marked with an

asterisk can be found in the Centuri Rock- i
LT (TR

etry Exploration Power System Outfit.

Tubes:

special glassine coating that gives them
& smooth surface and makes them stron-
ger, Many modelers will fill the spiral
seam lines In body tubes by painting
them with sanding sealer or balsa filler-
coat.
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Balsa is used to maka nose cones, trans-
ition sections and fins. Balsa grain needs
to be filled with an appropriate filler,
such as Hobby Poxy or Flliercoat.

Balsa:

Plastic: Plastic parts may include nose cones,
fins and even the entire body of the
rocket. Plastic is lightweiaht, strong
and easily cut and shaped.

Fibre: Fibre-board, a kind of thick cardboard
can be used to make fins. Almaost as
strong as balsa, it does not need to be
finished because it has a smooth surface
which can be painted as is. Edges may

need a glue seal.

F:2 fEoahsiErT
A. FINS

Select a fin shape and draw It on to a piece of
card stock to make a fin template. Cut out the
template and trace the pattern on to the balsa
sheet, making certain the garain in the balsa runs
toward the side of the fin which will be alued to
the rocket (root edae).

Balsa is soft and easy to cul, bul a few basic rules
must be followed to get consistently good results.
Always use a metal straight edge as a cutting
guide and always use a sharp knife. Hold the
knife straight and cut in several light passes. This
results in a neater cut with less dulling of the
blade. Hold knife as-shown Tar best resulits.

Side

Front
View et

2 View

Before attaching fins to the rocket, sand all fins
to the proper shape. Place them together and even
up the edges with a sanding block or by running
them over a sheet of sandpaper hald flat on your
warlk surface, Lightly sand tha surface of the fins
and round the |eading and tralling edges.

Mark the body
tube by placing
it over a fin

_ Pancil
location and
alignment Mark
guide. e 12
Fin
Guide e

Extend the lines parallel with the
long ax|s of the body tube by
placing the tube against a door
jamb, thelip of a drawer, or other
material which has paraliel sides
and a thickness of at |east i the
body diameter. Extend the lines
you marked on the tube the full
length of the tube with a pencil,

when gluing fins to the body tube, whether they
are balsa or fibre, It is'a good idea to get a good
strong giue |oint, This (s dona by using a tech-
nigue called “pre-gluing.'” Apply a line of glue
to the root edge of a fin and place it on the tube,

aligning it properly. Now remove the fin from
the tube and allow the glue to dry slightly,
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until it is *tacky!" Apply another line of glue
and replace the fin on the body tube. Allow the
glue to dry and you'll find you have a very
strong and durable joint.

Always check the allgnment of the fins as they
are drying to be sure you don't glue the fins on
crooked. Once all the fins have been glued in
place and the glue has dried, you should add
glue fillets to all joints to make them extra
strong, Apply glue along the
joint between the body tube
and the fin, on each side of
the fin, and smooth Into a

fillet with your finger, as
shown at right. Support the
rocket sa the glue won't
run while'it dries.

B. ENGINE MOUNTS '

There are basically two types of engine mounts, |
shown below. One uses two solid rings which |
nold the engine tube in place, while the other
uses two thinner cardboard rings supported by |
a stage coupler tube. Both are effective engine
mounts. It is usually a good idea to use an en-
gine lock wherever possible because this means |
yaou can change engines quickly without taping
for a tight fit. You can add an engine |ock to

any engine mount used in a size 10 tube or larg-

er by simply cutting a small siot in the engine
tube below the thrust ring to accomodate the
engine lock. Also cut a slit in the lower ring.

The upper ring will serve to hold the lock in

place. You may want to use a mylar lock ring

for the purpose as shown. These are supplied

in Centurl engine lock packages.

Applying
Fillets

Mylar
Lock
Ring

C. LAUNCH LUGS

It is important that launch lugs be glued on cor-
rectly because they help to guide the rocket for
the first three feet of its flight. Always check
the alignment of yvour launch lugs carefully,
aspecially if there is more than one lug. You can
use a spare launch rod to be certain the lugs

are properly allgned.

"
o 7

Launch Lugs
Launch Rod

D. NOSE CONES

Sometimes it is necessary to correct the fit of
cones and payload sections because they are
too tight or too loose in the body tube. For a
balsa nose cone, sand the base of the nose caone
slightly [f the fit is too tight. If the nose cone
is plastic, peel away the first inner layers of
paper inside the body tube, |T the nose cone is
too loose, add @ wrapping or twao of masking
tape to the base of the cone. It should fit snugly
but nat so tight that It will fail to come off
when the ejection charge is activated.

E. SHOCK CORDS

Shock cords absorb the shock of ejection and
also |ink the body of the rocket with the nose
cone and recovery device. There are many ways
to attach shock cords but here are two #éasy and
effective ways:

TUBE-SLIT METHOD:

Cut two slits clear through the tube far enough
down the tube so the shock cord attachmant
won't interfere with the nose cone. Slip the
shock cord through these siits as shown and
push the paper back in place. Apply glua to
the outside of the attachment.

Smear
glue on
shock
cord
Press
Inward

PAPER TAB METHOD

Cut a regular piece of card stock and tie the
shiock cord around it. Form it to the inside

of the tube and glue in place, far enough down
inside the tube so the nose cone can still be
placed into the top of the tube.

F. PARACHUTE ATTACHMENT

Parachutes may be attached in a number of
ways, The shroud lines may be tled to the
Screw eye or nose cone lug, or they may be
tied to the eye of a snap swivel, The snap
swivel can then be attached to the nosa
cane. The snap swivel not only keeps the
shroud lines from becoming tangled, but
allows quick changlng of parachutes from
different modals.

Another technige is to tie the cord through
the evelet, and then tie its free end around the
shroud line loop.

N

Tied to Tied to Tied to
snap sCrew shroud
swival eye line loop

G, HOME-MADE PAPER REDUCERS

Making your own paper reducers (or shroud)
requires drafting tools, practice-and |ots of

precision!
@ Center Point —-‘A

Transfer onto card |--A
stock, along a
centerline to T

i

@ ¥You must know
dimensiaons

A
PLee it

c: detarmine a ¢

center-point. | | |
Lo

4

®

Draw arcs thri
all four inter-
sections using
a compass.

Center Paint
-

F:3 FER0Ges

A model rocket that has a good finish on it and
Is Impressively painted will become a show piece.
A good finish is easy to create, and only takes a
|ittle practice. The technidques listed befow will
halp you get a good finlsh every time.

A. FINISHING BALSA

All balsa parts have wood grain which rmust
be filled with a specially prepared f[/ler before
pqlnling. I this is not done, unsightly grain
will appear through the paint.

Lightly sand the balsa
surfaces with fine sand-
paper. Apply two coats

13t coat of Hllercoat

L

of sanding sealer or ——
balsa fillercoat (availabla HAFTEH]

at most hobby shops) 2nd eeat o 1illcoat
and allow to dry about

45 minutes, Sand the [0 o et

balsa surfaces thoroughly » After sanding
and apply another coat.
Allow to dry and sand
again. Cantinue this
process until the desired
surface is obtained. You
will find It doesn't take
very many coats to get a
glass-smooath finish.

B. PAINTING

You can use either enamel spray paint or buty-
rate dope to paint model rockets, aithouoh the
spray will produce a guicker, tougher and bet-
ter looking finish. Alse, you may apply enamel
over campletely dry butyrate dope, but NEVER
2pply dope over enamel, as it will completely
ruin the finish.

Ll ] ¥
ard coat af fllercoat

S ——
T R TG

After sanding

We recommend that you use a good quality
enamel spray paint. Spray painting properly
requires a bit of patlence and practice. Always
hold the spray can about 12 inches away from
the rocket and spray with even passes of the
can. Don't try to paint the rocket in one coat;
use two or three light coats to prevent sags,
and then apply a final *“wat™ coat.

If you wish to use more than one calor, apply
the lightest color first and allow this coat to
dry thoroughly —at least 24 hours, Then mask
off the areas you want to stay that color and
apply the next lightest calor, Continue the
process until you have applied all colors to
your rockat, then remove the tape carefully.

Masking is an art in itself, but It is not difficult
ance you try it a few times. Use a good guality
masking tape and apply | carefully. You can

sl A



mask large areas by using typing paper held
down along the edges with masking tape.

Paper

— Second calor 2pplled here

Secand color
applied here
o

Tape
.-_'t_-
Paper

Tape

C. DECALS

Decals should beapplied 'with cara so that they
will last the lifetime of the rocket, Make sure
the surface [s clean and the paint Is dry. The
smoothér the surface the better. Follow the
decal instructions for soaking the decal, and
avold touching it with your fingers when apply-
ing It, as the oil on your fingers may interfere
with the decal sticking properly. Blot the decal
carefuliy to remove all air bubbles and allow 1o
dry avernight. Then cover with a clear enamel
spray to protect the decal.

= &1 ENGINE
= INFORMATION

See your Centuri catalog’s engine section.

F. 5 RECOVERY

] TECHMNIQUES

The recovery system is one of the most Import-
ant parts of a model rocket bacause it returns
the rocket safely to the ground, ready for
anather filght. Few modelers like spending
many hours on a model, only to see it damaged
by improper recovery on its first flight. In
this section we will describe the major types

of recovery systems and give you some Lips an
how to use them.

A. TYPES OF RECOVERY SYSTEMS

Parachute: Parachute

recovery is perhaps the

mest commen form af -
model rocket recovery. ¥
At gjection, the para- /T
chute Tiils with air and

apens over tha rockat, ﬁ
slowing the descent

to a soft landing.

Streamer: A streamer is a long, narrow
piece of crepe paper, plastic or mylar
which unfurls at ejection and creates
drag as the wind passes by it. It slows
the rocket down for a safe recovery.
Streamers work well in small diam-
eter lightweight madels.

Tumhble: Tumbie recovery is used
an very fiaht models. The engine
I ejected, changing the stability
of the model and'causing it to
tumble safely back to earth.

Boost-glide recavery: A
boost gllder returns to
earth by glide recovery,
usually ajecting the enging
along with a power pod
that is recovered by para-
chute ar streamer.
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Dirag Recovery: In drag recovery
the model is lightweight, but
large enough to create iis own
drag and slow [iself down as
it returns to the ground.

B. PACKING PARACHUTES

There are as many ways
to pack parachutes as
there are mode| rocket-
ears. The best and most
reliable way we've
found is [llustrated here.

Hold the canopy at its
canter and flatten out
the pleats. Fold the
canopy and lines as
shown.

The parachute should be
folded and packed just prior
to launch, to avoid remaining folded in descent.

A streamer s simply formed into a roll and in-
serted into the body tube. At ejection it will un-
roll and deploy. Be sure to pack |t just before
launch though, as it will not fully unroll if it is
laft In the body tube too long.

If vou fly in extremely cold weather, you may
have to treat your plastic recovery devices ta
keep them from *‘setting.’’ Plastic which is leff
inacold temperature has a tendency to stick
together. You can salve this problem by rubbing
chite powder on the parachute. This will make
the surface very smooth, will lubricate it and
pravent it from sticking.

The amount of wadding used |n your rocket is
important too. Follow the directions on the
package for your first few flights. Soon, vou

will get a “feal™ for how much to use. Remambers
that the amount of wadding Is less important
than the volume it fills up, it should be [oosaly
packed but still protect the recovery device.

If your model does not come down fast enough
with the parachute you are using, there are
several ways to change the descent rate.

1. Use a smaller parachute.

2. " Reef" the shroud lines with masking tape.
3. Cut a “spill hole" in the center of the chute.

Spil|
Hole

F- E FLIGHT
H PREPPING
A. LAUNCH SITE CHECKLIST

These are items you should bring with yvou every
time you go to fly madel rockets,

Launcher SCissors

Firing system Knife

Wall-charged battery Screw driver

Engines Glue

lgniters Centuri catalog (to
Wadding check with engines

Masking tape you should use)

B. PRE-FLIGHT CHECKLIST

1. Pack the recovery wadding into the body tube
so the recovery device will be protected.

2. Fold and pack the recovery device, insert
shroud line and shack cord, seat the nose
cone in place.

3. Select the proper engine and Insert it, checking
that it fits. properiy.

4. Make and instal| a Sure-Shot |gniter.

‘5. Place the rocket on the launcher, clean and
attach the micro-clips.

6. Clear the area. Check for low-flying aircraft in
the vicinity.

7+« Arm the launch controiler.

8. Countdown.

9. Launch your rocket!

Fa STABILITY &
M PERFORIMANCE

A. FORCES ACTING ON

A MODEL ROCKET
A madel rockat fiying through the air has many
forces which act upon it: See the diagram below.

Drag &

Gravity ©ichUp

Yaw
Right

‘ Lz \ - Vaw Axis
> % _ Piteh
Yaw Left \

Pitch Ral|
Dawn Left &
Right B iy

The forces of thrust (produced by the rocket
engine}, drag {from the air moving across the
rocket) and gravity all act on the rocket along
its langitudinal (lang) axis and are called linear
forces. The rockel alsa is subject to rotational
farces (pitch, yaw, and roll) which act about
rotational axes.

The point an the rocket where all thase axes
meet is called the Center of Gravity (CGY. It is
the point where the rocket balances.

There is alsc a point on the rocket where all agro-
dvanmic forces can be considered to be acting.
This |s kiown as the Center of Pressure {CP). It

Is not as easy to find as the CG. Centuri's TIR-
33 gives a detalled mathematical analysis of the
method of finding the CP.of a model rocket—
but you don't have to do that to find aut if the
rocket is stable.

B. BASIC RULE OF STABILITY

All you need to know about stability Is when

your rocket is in flight, it must always have the
Center of Gravily (CG) ahead af the Center of
Pressure (CR).

STABILITY TEST

An easy way to test for stability is the “swing
test.”’ Get a six foot long plece of fairly substan-
tial string and tie it around the balance point

of your fully joaded (with engine) rocket. Go
out into your back yvard or other open area and
swing the rocket around your head, watching |t
as it passes, If the rocket points straight In the
direction of fiight, it is stable. If it doesn't, don't
fy it untll you have made at least one of the
following corrections:

1. Add weight to the nose (moves the CG for-
ward, ahead of the CP)

2. Add larger fins at the back (mowves the CP ch,
back, behind the CG)

Once you have made your corrections, test your
model again to see if it Is stable. | L still isntt
stable, make further corrections,

The swing-test sometimes causes rocikets to be
*over-stabilized."' Some Centurl kits won't quite
pass the test, yet all are very stabie in flight.

C. PERFORMANCE

While there are many Tactors acting on.a modsl
rocket in flight, few of them can be controlled
in order to increase performance. Rotational
forces (pitch, yaw and roil}) are the result of air
acting on the rocket and (except for roll) cannot
be controlled. Gravity Is the same no matter
where we fly on the Earth, so that leaves us with
thrust and drag. Thrust can be changed by using
@ more powearful engine, but to increase the
performance of the model itself we can only
change the drag on the model.

How can we change drag? What are the factors
which affect drag? The drag on a model rockat
can be expressed as fallows: = %Cy 412A

Where D= Drag on Rorkeat
A= Frontal Area
V = Veloeity of Rocket
A = Density of Ajr
Cd = Drag Coefficient

This looks mare diffjucit that it is. All this equa-
tion says is that drag is affected by the frantal
area of the model, the speed at which It is travei-
fing and the dansity af the air through which it
travels. Whats more, It talls us that the velocity
of the mode| is the most important factor; as
veiocity goes from 100 feet per second to 200
feet per second, drag goes from 10,000 unijts to
40,000 units (the square of the velocity),

Of all these factors, anly iwo are easily control-
led. Air density is fairly constant, and velocity
depends on the size of the engine, the weight of
the model and other factors. This leaves us with
frontal area and the drag coefficient,

Drag increase or decrease directly with frontal
area. If we decrease frontal area, we decrease
drag. There are a number of ways to decrease
frontal area: use a smaller body fube size, use
no transition sections, reduce the number and
size of fins, However, we must always be careful
when changing parts on a rocket thal we keep it
stable in flight. To get the best performance
from your rocket, a good genaral rule is to use
the smallest diameter body tube and smallest
size fins THAT WILL GIVE YOU ADEQUATE
STABILITY!
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Another way to reduce frontal area on your
mode| rocket is to give it a smooth finish.
Finishes that have bumps and chips In the paint,
rough edges or grain showinag through on balsa
surfaces present a great deal more surface area
to the an-ceming air and therfore have more
drag. Strive to get a super-siick finish on your
model by following the tips in the section on
finishing in this manual.

[

=
I
£

One particular type of drag
that can be greatly reduced
by the modeler is called |n-
duced drag. Induced drag

is the drag which results
from the altitude at which
the model **attacks' the

air or by objects on the
surface of the modal which
directiy cause the production
af drag. One type of induced
drag s caused by high angles
of attack (see diagram}). If
the mode| is not painting

in the direction of the flight
it presentsia much greater
surface area to the air and
drag increases, High angles
of attack occur when a mod-
&l wobbles through the air.
You can reduce this prob-
lem by making the mode!
more stable—add more nose
welght or increase fin sizes.

Direction of travel

= =Angle of
attack

©
o
o
S
-
o
=
%
L
=
g
Bl
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The rocket's launch lug can also be a major
source of drag. In fact, studies have shown that
{t can account for up to 30% of the total drag
an the model. Youwcan help reduce this drag
by trimming the launch lugs to a streamlined
slope as shown below.

0_/Z B )

One of the most impartant ways to help cut
drag is by using the proper shapes. While sharp
angles and pointy shapes may look like they give
better performance, studies nave shown that at
the speeds at which model rockets fly, rounded
shapes have the lowest drag. This brings us back
to the last factor in the drag aguation—the drag
coefficlent.

The drag coefficient (Cy) isa dimensionless fac-
tor that brings into the eguation some know-
ledge about the shape of the model. The |ess
streamiined the model is, the higher the drag
caefficlent. Every part of the model rocket has
a drag coefficient of its own, even nose conas,

) L

Flat

0.1 =02
Raounded Ogive

-.05
Canical Parabolic
Here you can sea the parabolic shape has the
the lawest drag coefficient and the least drag.
MNatice that it is rounded; thare shouid never be
any sharp angles on your rocket if you want to
nave the best performance possible.

The |dea of using rounded shapes applies to fins,
too. Fin cross-sections should be shaped {o a
streamlined ‘*fish outline” (rounded in the front
and drawn to a point in the back). Also, use the
fin shapes which are rounded (such as an elliptical
shape) which help to reduce drag.

Keeping these factors in mind will help:you
increase the performance of your rockets.

F- B MmUuULTI-
- sSTRGING
A. WHY MULTI-STAGE?

Using more than one stage on a model rocket
can greatly (ncrease altitude. Two engines which
fire in succassion will often carry your rocket
higher than |f you clustered them in a single
stage. It Is important to understand how multi-
staging works pefore trying this complex model
rocketry technigue.

B. HOW PASS-PORT* STAGING WORKS
*U.S. Patent Mo. 3,721,193

The lower stage of the rocket cantains a booster
engine which has no delay or ejection charge
{that's why the designation of the delay charge
is “0." Example: AB8-0, B14-0, etc.)

As the engine fires, the propellant burns until a
vary thin wall of propellant remains in the

booster engine. When this thin wall brealks, hot
particles of propellant are thrown forward into
the nozz2le of the upper stage enaine, laniting it.

In the Centurl Pass-Port Staging System, some
of the rapidly expanding gases which contain
particies of propellant from the booster engine
are allowed to escape through 2 ports in the
coupler joining the stages. This allows justa
split second to ignite the next stage before the
first stage'drops off.

The first stage alone s an aerodynamically.
unstable body that will tumble or alide safely
to Earth. Meanwhlle, the second stage climbs,
with the thrust of a second stage engine adding
a boost to the power of the first stage.

C. CHOOSING THE RIGHT ENGINES

When flying a muiti-staged model, ALWAYS use
only a booster engine in all but the upper-most
stage, Generally, it is not wise to fly a rocket
with more than three operable stages, as the safe-
ty factor of 4 or more staged rockets goes down
dramatically. The upperstage engine shauld be

of the standard type, with a delay and gjection
charge to activate the recovery system. In most
cases, the delay charge should be of greater dura--
tion than with a single staye rocket, since the

velocity of multi-staged models |s much greater
% and they therafore need more time to
54

coast to peak altitude, Booster engines are aimost
never Used In non-staged rockets, excapt in spe-
cizi cases such as:the Centurl Flying Saucer and
X-24 Bug kits.

D. DESIGN AND
CONSTRUCTION

When mounting englnes
in muliti-staged rockets,
fallow the example
shown here. Each stage
musti be coupled by

the special ''Pass-Port"
coupler (HTC-7COH)

in order for each stage
to work praperly. In
rockets with larger body
tubes than a number 7
each stage should be
coupled with a stage
coupler for that size
tube, Best performance
will be obtained using
anumber 10 tube.

ET-108
CR-10
ra-r
ST73

CA-10

HTC-TCOM
Passpart Cowphit

WTC-10
CR-10
§T-73

cR-10
ST-103
T8-7

HTC-7COH
Passpart Couplas

HTC-10
CR-10
ST7I3
ST-rox

E. STABILITY

Multi-staged rockets
need to be stable
just like single-
stagers. The exira
waight in the rear
of the model means
you will need great-
er fin ared. Check
each section of the
rocket separately, starting by
doing the "‘swing test™ for uppermost stage,
then adding each stage one at a time and check-
ing stability.

F. RECOVERY

Because multi-staged rockels fly to very high
altitudes, then have a greater tendency to drift.
Try usinga streamer or parachute with a spill
naole to reduce drift. Mever iy multi-staged roc-
kets in high winds as they have a tendency to fly
into the wind and may end up a long way from
the launch site.

{2
.

CR-TO

Ta-F Shorr
Thrust Ring

i Chute
Recovery

Streamer
Recovery

T

St ts

“ WIND  —

G. SPECIAL FLYING PRECAUTIONS

1. Be sure to use booster type engines in each
booster stage. :

2. Use an engine with a delay and ejection in the
uppermost stage.

3. Mever use a standard epgine in the booster as
this will aimost certainly cause a crash.

4. Be sure all engines have thelr nozzles pointing
rearward.

5. When fully prepped, stages must couple
together smoothly and snualy. Fit should
be tight anough 5o that boosters do not fall
out of uppar stage by their own weaight.

&. Fly over soft dirt or grass to minimize dam-
age to the tumbling booster as it lands.
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] GLIDERS

One of the most exciting aspects of model roc-
ketry Involves launching gliders with model
rocket engines. There arevarious kinds of boost
gliders, but in 8ach case the rocketeer must solve
the prablem of lfaunching a glider {designed to
fly at low speeds) by means of @ rocket engine
(designed to flv at high speeds).

A. TYPES OF GLIDERS

Many designs have bean used to solve these prab-
lems, The varied designs of boost-glider vehicles
include the farward engine B/G, the rear engine
B/G, the pop-pod and the parasite. Of thase four
types, the most commen today are the last two.

in a pop-pod boost glider, the rocket engine is
anclased in a “pod" made up af a body tube,
nose cone, thrust ring, recovery system and a
balsa {or other type of wood) pylon which
attaches the pod to the glider, There are several
methods of pod attachment, the most common
being the “piece %' attachment, in which a
small piece in the shape shown balow is cul out
of the body of the glider and attached Lo the

pylan,

A parasite glider is one which Is carried alaft

on a larger very stable rocket booster. A good
example of this is the SST Shuttle kit. in
the case of both the pop-pod and the parasite,
the glider is boosted to peak altitude by

the addition of a rocket which makes the glider
stable during boost. After boost, this rockel
partion is ejected and the glider returns to sarth
in a normal aercdynamic glide.

B. GLIDER FLIGHT

Making your B/G fly properly in both the boost
and glide phase can be a difficult probiem. When
a glider glides through the air, its aerodynarmic
surfaces (wing, horizental stabilizer and rudder)
provide the lift to sustaln flight at low airspeeds.
The center of gravity for gliding should be in a
specific location on the wing. However, during
boost, the wing should not act to create |ift. 1t
Is necessary to move the center of gravity for-
ward so it is substantially in front of the wing.
The addition of a pop-pod, with the weight in
the front, aceomplishes this.

Glide CG

Sl -



C. DESIGNING A GLIDER

You can design your own pop-pod boost glider
using the parameters give below, Whean designing
any glider, start by selecting the area of the wing.
From there, the other dimensions will fall into
place. The chart below will glve you a rough idea
of how much wing area to use for any power

engine. ENGINE TYPE WING AREA
V28, 20 sg. in.
A 30 s5q. in.
=] 45 s5q. in.
[ 4 60 s5g. in.

The area of a rectangular wing is aqual to the
length (span) times the width (chord). Choose a
dimension for one side, piug It info the formula
and it will glve you the dimension for the other
side. (Ex: for {:A gliders, A = 20 sq. inches. If
the wing is 2 inches wide, than It is 10 inches
lang).

From these dimensions we can gat tha other dim-
enslons of the glider. The area of the horizontal
stabilizer js egual to 1/3 to 1/4 of the wing area.
The rudder should be 1/10 the wing area. Dater-
mine tha dimenslons of the span and chord of
gach of these piaces as you did with the wing, by
choosing a dimension for either span or chord
and plugging it into the farmula to get the other
dimension.

NMow we have dimenslions for all the surfaces of
the glider. The body length is determined by
finding the remaining two por-
tions we still don't know (ses
diagram). **|"" is equal io 1/2
the wing span. **n"' is equal to

Wing

Chord "—'|

2 times the
Stab. Chord wing chord.
= =¥
o ]
W f-n Stabilizer
= Span

Ruddear

Rudder Chard ||

*;-‘—Win

Finally, we need to determinge dihedral, which is
the angle between wing paneis. This is equal to
1/8 of the wing span for each side. As you can
see, there are a number of ways to form dihedral.
The small V type is the easiest to make, but try
different kinds.

¥ Di"‘w_ril__dﬂ"'- -__UB wing span

‘x\ /’ 1/8 wing span
| =

Tip Dikedral

The |ast step is to make a pod. The pylon
should be large enough to keap engine exhaust
off of the wing. This should be at least 1/2

to 3/4"'. Make sure the pod will come off
smoothly at ejection, but isn't so loose It falls
off before launch.

Make sure you trim your glider before launch.
Small bits of clay can be added to correct for

stalls and to make the glider turn left or right.
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CLUSTERED |

F:10 55528

Sometimes a single engine is not enough o |
launch a large heavy model. Clusters of several
engines are used to accomplish this task. Remem- |
ber that when engines are clusterad they should

be close to each other and should be balanced
around the counterline of the rocket.

@@

2 engine 3 engine 4 engine
mount in mount in mount in
#16 tube #16 tube #20 tube

When igniting a clustered model you should al-
ways use a3 12 volt car battery to ensure sufficient
current to ignite all the engines. You should
always use Sure-Shot* igniters and a cluster clip-
whip. A clip whip can be made from regular 18
guage wire and micro clips. Each clip should have
as many leads as you have engines to ignite. Clip
one lead from each clip whip to each igniter and
make sure none of the clips touch sach other.

Exlstmgil
milera elip
leads

*{@Reg. T.M.
Centuri

U.S. Patent No.
3,422,763

To power
supply

Cluster
Clip Whip

Before packing the engines into your rocket,
place a small amount of recovery wadding in
the front end of each engine. This will prevent
the damage fo your model if ane engine doas
not fire. Many times the ejection charge from
one engine can start another engine burning

from the ejiection charge end.
onrn Youm

~:1132x

MORE ACTIVITIES

® Get involved in model rocketry by joining a
local rocket club. You should alsol)mn the
National Association of Rocketry (NAR) for
more extensive rocketry activities.

® Join the Centurl Aeraspace Team (CAT)—
Centuri's special club for customers who
want factory-direct info on special offers
and products.

® Build and fly more Centuri kits, increasing
your abilities by advancing upward through
higher skill levels.

Design your own rocket—Centuri’s Design
Marnual can help you here.

Take part in local, regional and national mod-
el rocket contests sponsoraed by the NAR.
Tell your teacher about Centuri rockets and
to write to us for free information on using
model rocketry in the classroom.

Just write: Centuri
P. O. Box 1988
Phoenix, AZ 85001

THE OFFICIAL ( Cemnturs

MODEL ROCKETRY MAGAZINE

FOURTH WORLD SPACE MODELING CHAMPIONSHIPS

From September 7th through
12th, 1980 the National Assoc-
fation of Rocketry hosted the
Fourth World Space Modeling
Championships at the U.S.
Naval Center at Lakehurst, NJ.
This, the first United States
“Internats”, attracted contest-
ants from the US, Canada,
Great Britain, Spain, West
Germany, Australia, Bulgaria
and Poland.

Centuri participated in the

opening ceremonies with a spec-

tacular flight demo. The con-
test had an *Olympic™ feeling
to it as each nation tried to
win the gold medal in edch of
six events.,

The US Team did exceptionally
well, bringing home a total of
six gald medals, seven silver and
three bronze medals. In addi-
tion, the US Team won the
overall Team Championship for
the meet, the world cham-
pionship of model rocketry!

The US did very well in the
streamer duration, payload and
scale altitude, taking gold
medals in all three events, They
took silver and bronze medals
as well as team gold medals

in scale altitude.

US Team search for thermals
with their RC glider eniries.

A Buligarian team member
slides his 1st place winning
scale model of the Russian
Soyuz on to the launcher.

The scale competition went to
the Bulgarians who flew three
beautifully scaled replicas of
the Soviet Soyuz launch
vehicle, The Bulgarians also
took the gold in boost glider,
beating out 1978 World
Champ “Guppy™ Youngren in
a closely fought fly-off after
each country turned in three
“max™ flights in regular
competition.

All in all the meet was a great
deal of fun and offered
the opportunity for many
American rocketeers to make
friendships with their counter-
parts in other parts of the
warld. Evervone looks for-
ward to the Fifth World Cham-
ionships; now scheduled for
or 1982,

“WAR IN SPACE". . .

WILL IT HAPPEN?

Satellite killers will play an
important role in any future
superpower conflicts, Designed
to move close to existing
communications and military
satellites and destroy them,
this offensive capability is
important in reducing enemy
strike potentinl,

Today there are thousands of
satellites in Earth orbit and
only a small percentage
perform duties related only
to peace-time activities, In
some cases, it is not clear
what the functions of Russian
military satellites are,

In the event of an enemy
attack, satellite killers would
be valuable in helping to
knock-out enemy communica-
tions, Over T0% of all military
communications are now
handled by special communi-
cations satellites, and satellite
killers that could destroy this
network would help to dramat-
ically reduce the effectiveness
of an enemy attack. Many
military experts believe that
the use of satellite killers to
destroy communications and
surveillance satellites would
be a precursor to a full-scale
enemy attack.

At the present time, the
method of attack is simple—the
satellite killer moves close to
it's target and explodes dam-
aging or destroying the target
with shrapnel. It is conceivable
that in the near future, sat-
ellite killers will be equipped
with high-powered lasers
which would destroy a target
satellite. The Centuri Satellite
Killer is an example of the
Iatier type—a reusable satellite
weapon of the future,

(S erarcy
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HERE IS THIS ISSUE'S WINNING ENTRY

SKIPPER
Designed by:
Tim Dallrmann,
Watertown, W1

Tim chose the
Power System Qutfit
as his prize.

Full Size
Make 3

e Grﬂ;n v

@
(=]
=]
]
o
3]
a
£ Landing Feet
==
= 3/32v
[ Balsa
Q
o

End View

Root Edge

Landing Foot

PNC-76

ST-518

5T-718

TR-7
Thrust
Ring

Engines:
AB-3, B4-4
B6-4, C6-5

<" Lath.

8'" Lath.

You could be a winner in
Centuri's Design Contest.
Build your own imaginative
rocket from Centuri parts,

CONTEST RULES
1. Entries must consist of a photo-
graph of the model and a drawing

which includes a parts list and your

name and address,

2. Entries must be flight worthy
and not copies of kit designs
produced by model rocket manu-
facturing companies or other
published designs.

3. Entries become the property

of Centuri and can not be returned.

4. Employees of model rocket
companies and their families are
not eligible,

5. Entries judged on originality.
neatness and completeness.

6. Do not send the actual model,
7. 5end as many DIFFERENT
entries as yvou like, but no
duplicates,

8. There is no deadline. A winner
is selected twice yearly and
notified by mail,

9. Specify which prize you want,

PRIZE

The winner will receive a prize of
his or her choice . .. any ONE
product from the current Centuri
catalog! It can be any model
rocket product we have . ., right
up to the fantastic Saturn V

kit or Power System Qutfit!

TIPS

® Choose from
available parts,

® Avoid large Phato
forward fins shows
second
® Use your place
imagination. winner.
Javelin 11
® Make your designed
entry clear by:
and readable. Allen
Vermette,
* Take your winthrop
time and do Maine.
agood job.
® Take the
best quality
photo

possible.

David Dhalstrom and Bobby
Scheibling are this ssue’s photo
contest winners. Their profes-
sionaklike entry showsa Saturn
1B being transported on a mobile
launcher of their own design.
You can enter this ongoing
Photo Contest and try for the
prize, a $25 Centuri Merchan-
dise Certificate. A winner is
picked for each issue of Rocket
Times. Send in your best photo
about model racketry or real
rocketry addressed to: Photo
Contest, Rocket Times. Black
and white photos are best and
be sure to try for good contrast
and sharp focus,

BLACKBIRD

DATA CONTEST g

C.AT. members are invited to
test their skills in a new contest,
When we designed our new
SR-71 Blackbird kit (see pg. 32)
we found some interesting facts.
The surface temperature of any
neropline rises as it goes faster
a5 a result of friction generated
between its skin and the air
molecules travelling over it.
Because of this great heat, reg-
ular aluminums can not be

used because they would melt,
What special metal alloy is the
the real Blackbird skin made
of? The 1st 10 correet entries
will be awarded a Magnum-D
Hornet kit,

The deadline for entries is Dec,
1, 1981, Send to: Blackbird
Data Contest care of Centuri
C.A.T. diractor,

“ANTIQUE"
SPACESHIP

Here's your
chance to be-
come a C.A.T.
contest winner
and receive a
valuable prize.
I1t's easy too—
just follow the
rules and match
each photo
with the correct
mavie titls on
the form balow.
The flrst 20
corract entries
will récaive a
free Space
Shuttle
Columbia kit,

RULES:

Contest

FOR FANS OF “OLD TIME” S.F. FIL

MS

SIS viren Bojries it g eley die | (DESE 2y ey ‘D60 “iar] pOE 200 Y g AL SR S0 my

V. Entriay st e coupon bulrw (ar facsimije). Blacken ane square in sach row acrags,

2 Entriws connot be sccopted after Dacembar-{, 1881,

3. Prizes swarded t thie ficst 20 prople to correctly identify aif photox
& O grery alfowed pae perior, Enteies bacome the property of Centuri and

cannat he refurnod.

5. Employess of model rocker comparies and thaie famifier are not eligitie
& Winners will e narified tye mall within 80 days after desdline, Narres will be

pubiighed in peaxt Rocker Times

[m———————

Box 1988
I @ Phoenix, AZ 85001 I
I ANTIQUE SPACESHIP CONTEST I

s

AOOTEs

' ity

State Zin

| Master of the Waorld
Wild, Wild Planet

TV SPACESHIP

CONTEST
The F0 winners in our TV
Spacaship Can re listed

betlow, Each jee
spaceships carmectly s

Flreball XL &5—E
UFO—-8

Pmoject LFO-D
Capiain Searler—C
Chusmi b~

Space: 18090—F

Jarrees L. Tullng Jo., Nortrem, OA
darremn Koprich, Batnasds, MO

Tim Lanan, Rachinrd, Mi

Lorn ©. Pasfoous, Moskes, 0K
Morrs Argy b, Iduhve Fails, ID
Soutt Boherk, Philsieiph g, P8
Mitet: Empyack, Phdaiaiphia, FA
Anrgime Lioyd, Wyanlaneh, WY
Ronnis Taylor &, Fafmauth, YA
A, Uramia &, Korfoll, Vo

Panal . Calo. Sose. €O

Each wirmeT
receiven

o Buck
Rogars kil

Destroy All Monsters
Battle in Quter Space
I‘thn Worlds Collide
FirstMenonthe Mocﬂ

alalalo
2
BElEEEEIE

eyl

SRR
lo|s|ele|eiz

Aderrick Terry, Connds

Jahii Echwiaieds Br. 81, Puiersborg, FL
Ginnn Chang, Greandaia, Wi

Byung Lee, Chimga, 1L

Bnew Krui, Matstane OH

Mark MeCad by, Munmwnlle, AL

Seatt Gilman, Olympls Fiaids, 1L
Bararmin Mani, LeParra. TX
Rarniel Rasham, Muldrsugh, &Y
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KURT SINGERMAN: 13
year old Kurt has bean an
active rocketeer Ip Fairbarn
OH for over 2 years now.
He thinks Centuri instruc-
tions are the best and
dreams of riding in a real
rocket someday.

™

SAMMY HO: 12 year
old Sammy is a mem-
ber of a local model
rocket club in New
Carroliton MD and
says when the club
launches they always
get a large crowd of
spectators. Sammy
waould like to
become an astronaut
someday.

DARRON WOODS:
Darron is a two, year ”
maodel rocketry
vetaran from Union
City CA. He's 14

and hopes to some-
day design and

bufld his own rocket
to ride in himself!
Darron enjoys pets
and hopes ta be
become a veterinarian.

You can have your photo here too. Just fill out the Data
Form included in your CAT membership packet and send
it in with a clear photo of yourself (preferably black &
whitel. Maybe you'll appear in the next Centuri catalog!

JEANNE BRADY:
Jeanne is 7 and lives
in'Washington MI.
Her mother Intro-
duced her to model
rockelry and now
she enjoys it as much
a5 her other habbies
af gymnastics and
dancing.

NEIL GLOVER:
Neil of Jefferson OH
Is 17 years old and is
deslaning and bujld-
ing a radio controlled
launch towaer for

his Saturn V. Soon
he!ll ba going ta
college to bacome an
Aerospaca Engineer,

et

NN\

JOHN RATHER: 16
year old Jahin enjoys
giving lecture demon-
strations at the
public library In
Racine Wi. He
Is an active
MNAR membar
and enjoys
teaching model
rocketry as
well as being

an active
competitor.

BREN BAILEY:

In Charlotte NC it's Bren
who steals the show, TV
that is! Bren was selected
for an episode on roci-
etry for the popular TV
show Kidsworld this
year. When he's not busy
signing autographs Bren
Illkes to design rockets.
At 17 Bren is becoming
a local model rocket
celebrity.

60
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HERE ARE 10 GOOD
REASONS TO JOIN
THE C.A.T. NOW |
All this for anly $2.00

n C.A.T. DATA FORM
Probably the most important part of
your CLA.T. kit! You complete this sim-
ple form about your model rocketpy
activities to become ellgible to have your
phota In a future issue of this catalog.

IRON-ON SHIRT INSIGNIA
A large 6"'x7" three-calor em- -
blem for your T-shirt or jacket. .
Easily [rons on and remains
parmanently. You'll be proud

to identify with other Rocketeers.

B MODEL ROCKET DESIGN MANUAL
Worth $1.25 by itself! Large B13"' %11
book, contains 32 illustrated pages.
Explains design tips, construction
techniques plus dozens of photos and
over 100 diagrams.

C.A.T. DECAL SHEET i
Impressive 3-color decal :
contalning 16 Team insignias. = ="~
Measures 3%""x9", Colors are
red, white, and blue,

H C.A.T. MEMBERSHIP CARD
Wallet size card identifying you as
a member af the “Team."" Also
has Safety Code on back of card.

B C.AT. WALL CERTIFICATE
A beautifully lithographed
certificate with your name
inscribed and ready for
framing.

I C.A.T. FIELD BOX STICKER

Apply this colorful 1.0, sticker to vour notebook,

bicycle, car, field box, or even your rocket.

[ Your own copy of the
naxt Centuri catalog,
sent automatically.

The chance to

enter and win
C.A.T. cantests.

E] The chance to
be in the catalog.

CAL

CONTEST WINNERS

Thanks-to the many C.A.T.
members who sent in entries ta
last issue's “Thunder Roc'*
contest. The 20 winners listed
below each received a Centlri
Thunder Roc kit. Two of

the 20 winning drawings are
shown balow.

Sam L. Lows, Lodiavills, KY
Andy Robinson, Pittsfild, MN
Andy Berrins, Colarede Sprga. CO-
Chris Hestarman, Canada

Cralj Haugrud, Polican Rapids, MN
Scart Kimball, Walnut Creeh, CA
Joey Earls, Delowars, OK

Curiis Chi, Conaver, NC

Chi Wong, Canads

Ravindra Lalka, Mocky Mount, NG
Richard Hayes, Canada

Lewrance Barcini, High Paint, NG
Anuphong DeYoung, Wahisws, HI
Bryan Caldwall, Dallas, TX

dosh Stainer, Baverly Hille, CA
Douglss Dengal, Seldan NY
Kenneth Lukban, Cansds

Scott Gross, Benningtan, VT
Khalid Aryne, Fairless Hill. PA
Philip Lewy, Madison, Wi

Available only by mall from Centurl, The “Special I
Items'' $1.50 handling charge not required on these.

Box 1988, Dept 718
Phioenix, AZ 85001

 KConurid
I PROMOTIONAL ORDER FORM # 811

MName

Address

City

State Zip
==

Prod. No. Gy Description Pg. | Ea. Taotal l
5460 C.A.T. Membership |61 |2.00 |
5459 C.A.T. Club Memb.* |61 |2.50 I
907383 M.R. Hg. Poster 63 |1.50 I
*CLUB NAME: s l

¥ ou may use a facsimile of colipon, toavaid cutting your catalog.
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IMPGRTANT NOTICE: Centur| modes| jacketry ERE R L S AT RS S B"‘r_
products are intended far fobbiyiits and expsr- L 'Pt :lj | | |[l*>h ;5"‘ m ai-(.:\‘; o II.‘ I|| \ﬁ_rl " ||l] I_H. |

e il wnd sducationsl usage. Model rockefry has
1, These are some of the organizations which have modal

one of the bext safety records of any action hobiby
or puidoor recreation. However, [t st Impod :
rocketry programs. Check In your community,

tomt that the Ltimest cade be exerciped |4 the bee of
ouf model products and thet all storage and opsrs

ltlra‘n;nm:un:arl f:l:ud-t:cil:r- mﬂﬂw Schools Youth Centers. Museums Park Departments
ool ¥ Products Bre VAT or ages . o 1, % T

f 8clUlt, Aetalt npervision fs suggesied Tor thoye mH m&f&' 3{&“95 ﬁ(a.y Cee's  Mocational Training
under 12 years ol age, 1 iz alug |mpartsst that vau PR ! CA iwanis Dbsltrvatories

wse youT mode| tocketey products in aceardancs Scouts Lion's Clubs Boy's Clubs Civil Air Patrol

with your local applicabie (2w,

Safety Code

1. CONSTRUCTION — My moael rockets
will be made of lightwoight materlais such’ as
PEpar, wood, plastic, and runber wilhaat any
metal gt structural parts.

2, EMGINES — | will use only pre-loadad
factory made model racke: engines In the
manner recammaendaed by the manufactuarer,
I will not ehanpe in any way nor attampt (o
reloan thass sngines.

3. RECOVERY — | will alwayt uss a recovery
sytem in my model rockets that will return
Hem safely 1o the ground 3o that {hey may
B Nowrn agaln.

A, WEIGHT LIMITS — My model roc ket
will weaigh no morethan 853 grami {16 o=,
at |ifi-off, and the sngines will coniam no
more than 133 gramt (8 oz} of propailant,

2, Ask your local rocket dealers. Look inthe yellow pages
under “*Hobby and Model Construction Supplies”.

3. Ask at nearby schools. Many clubs are schoal atfiliated.

4, Form your own club following the Centuri Club Guide.

5. Joln 'the M.A.R. As a member you may ask for a list of
MN.ALR, sections (clubs) and members in your area.

The National Association of Rocketry Is THE official
nonprofit organization for model rocketry. Open to all
serious rocketeers, membership Includes competition
book, license, Insurance, decals and monthly magazine.

The NAR establishes safety rules, certifies records,
publishes technical materials, and promotes model
rocketry. See address below (other addresses are of
similar organizations outside U.5.).

MNow Zealand Spaceflight Associstion
P.0. Box 2845, Dept, C-B1
Wallington, Mew Zesland

Swi ks Astronadtical Society (SAFR)

Mational Amociation of Rocketry
182 Madisan Drive, Dept. C-81
Elizabeth, PA 15037

Cansdian Association of Rocketry

5 STABILITY — | will check the ssabllity oAl g 'é:_“ﬁggs“l_’uime
abtmy model mckeb before |15l Hight, Ottawn, Ontario K1PSH3, Canada Switzsrand

exgapl when launching models.af already

proven stability. flocketry Advancemant Soc. of Australis Dutch Aodket Ressarch Amoac.

B, LALUNCHING SYSTEM — ThHe sysiem | I P.0. Box 267 Box 323
Use-{o labpchi my model rockety must be Summer Hill, NSW 2130 3800 AH Amersfoor
Australia Natharlands

remately-contralled and slec)iically operated
and will conkaln @ Swileh that will turm to
ol when releates. | will remain gt least

16 femt from any racket that [ betng launchen.
7. LAUNCH SAFETY — | will not et any-
one approsch & medel rockat on a lsuncher

(Rocket kits are indexed on page 38)

until | have' mads sure that eitherthe satety Fighter Flaer Kins 26, ;‘g Recovery Devices 42, 43
interiock key has been removed ar the Flight Packs Reducsry e[}
battery mas been disconnectad from my NDN'KIT lNDEx laniters 33 Recket Fack 44
lmuncher. El\'lng 5.1|'|‘:'l-| Dt g Rocketry Exn. 34, 35, 47
¥ Airframe Parts 44 ol idabooki Ll Sci, Fi. Kity 18, 1%
ﬁl‘u:::vn!tﬂﬁcc?l‘l‘ Dult-l;!c:':‘:m L\-::l] -g;ﬂncm Balta Connectors “ Hallow Cotiplers i Shack Cord 41
GiiRGinmre barteis e b e, 16w firtoe Battery Clips A1} tadneh Bauig. 40, 43 | Sp. S Bt a
alrcratt or Wnder any conditions which might EFEISI:‘: 5:1115‘11 m"; E::E: 'ﬁ:’;" :E g:’:':ﬂs‘-;": K':_:-g ‘22 g"
De.CAnORrUR I ARl RIEHATY Bty Tubses 24 Lihtning Bak 40 Streamers N3
2 LAUNCH AREA — MYy modd| rotkats wil Booat Glider Kits 2 Magnurm-D Engines 38 Strike Force Kim 24, 25
always balaunched from i elgared aiea frea Cantering Rings A6 Magnum Kits §5 31-32 Super-C Engines e - |
of any essy to burn materials, and | will anly Chute Kits 42 Manuals 48 Supar Kits 16,17
U pon-flammanie recovary waddiig in my Chute Powdsr &3 Multi-Stage Kie 28, 39 Super Scole Kis 2233
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Altitudes
up to
1200 feet!

] ' LONG, LEAN AND LOW-COST!

Get going in model rocketry with this Starter Set featuring
one of Centuri’s most popular kits—Thunder Hawk! This
easy-to-build model is nearly two fest long, with lsan
lines for fast and hi-flying fun. This version features
W parachute recovery also includes Lightning Bolt
3 EEE‘ENESI Launcher {battery not included), and enough engines

and supplies to get your modal rocketry carser off
1o a flying start!

INCLUDES:

® Thunder Hawlk Kit
® Lightning Bolt

® 2 Enginas
® 3 Bonus Engines
& Supplies
- ® Mini-Manual
Prod. No. 5208 E
\
Kit also
Skill Level avallable
213 5 saparately.
¥]2[3[4]5] See pg. 15
Ce";"“ CANADA: AUSTRALIA:
products are International Games of Canada, Ltd. Dawn Trading Co.
distributed 3227 Lenworth Drive 17 Tenterden Rd.

G4 internationally by: Mississauga, Ontario, Can. L4X2GE Botany, NSW Aust.



