30} Flying Model Rocket Catalog

FLYJNG s ) En
- Boeing MAL. cC.M.

o
WORLD CHAMPIONSE

_of Model Rocketry




- —

e ——
NNS/\@® SPACE SHUTTLE |

PYCENTURI

LENTER (NG NG CF_ [NE & EON TWNE & Pel 0N pNi pe)

OUR 139th YEAR

OF SERVING

ROCKETEERS.

Welcome...| @ o Lonmtents
L1 E—""" 193 X
You can fly your Columbla model rocket ri TO THE MOST EXCITING F e B GBI T e oD
first space shuttle Jaunch in 1980. T} HOBBY IN THE WORLD! rCOLUMBIA HOW TO GET STARTED- - - -- a
scale mode| designed to oe Pgl2 & I OUTEITS & STARTER SETS
gaing the guickest and | 64 > TFI
engineered with the real Ig! 1980—A brand new decade and an- _Eagle Power- = - ==« «=-=x=- 6
assembly and reliable flights, just like ou other exciting vear for Centuri mode Big Shot-=«ecn-scc-asas- £
Fleet rocket-jets! racketry. If you've pever flown a Flying Saucer- - - - -------- 7
: : ; maodel rocket before;, you're about - A . 8
Bulld the COLUMBIA _kll. f all pre-sh ped to join the most incredible action uc ogers- -
including sturdy die-cut fibre-fins, moided plasticng hobby ever—Model Rocketry. MODEL ROCKET KITS
cone, cockplt and display nozzles. ¥ou eas ! Kwik-Kitg- == senmeemn-o- 10
with white glue and plastic cement, then 5p Imagine the thrill of watching the Beginner= - -=------=---- 11
white. Apply the handsome red, biue, big rocket ¥ OU bullt now on the launch Thunder®- --cc-cacnnnna 156
dacals from the huge stick-on sheet suppl pad. After a dramatic countdown, the Shap M= o e b mm e - 16
flight features Include an engine lock engine roars to life, and your model T e T e e 18
chute I'or_brlnglr'l'g CDL.UI:)‘FB.L_H bachk's spars a thousand feet skyward. You S?"?g uce = 20
in realistic horizontal position Y‘-"-' 1 walit anxiously ... and then you see Sport Scalg-------------
includes Tech Data and phot LF the brightly colored parachute blossam Strike Force-i--==-=v--== 24
COLUMBI A, plus reaiistic trlnlﬁ-i qin and gracefully bring your rocket safely Fighter Fleet- - - - --=--- 26
tor displaying her betweei missio back to Earth for another flight! Multi-Stage- - - ---------- 28
Start this new decade of model r ] | Boost-Gliders----------- 30
your mode| of COLUMBIA .. . A NASA ""'“L‘ “‘f 30 5:'-'\' ';‘;"}fﬁ'"ﬂd Buck Rogers----------=- 31
first spaceship of the 1880's! & the Space-Shuttis’/Calumbia.——an MAgAUM = = = == ==z = == v = - 37
i ) . L so do we. Our new “Columbia™ kit Y EXPLORATION
Prod. No. 5343 $5.50 -and ouffit enables you ta fiy the ROCKETR 4
[ Shuttle even before NASA! Our new Power System Outfit- - - -- 34
SPECIFICATIONS powerful Magnum-D's join the Viking-----==-c-se-nn- 35
Length. 11 Lﬁ-’ﬂﬂl reliable Centurl engine line to send ENGIN ES Enerjet / Magnum-D*
‘E“’I your rockets higher and faster than Information-"= = =======~= 36
& ever before. The big “*Magnum Jay- Recommended Engines---- 36
hawk" and ""Magnum Hornet' join e R
our naw Thunder line of long, lean pe d
rochkets one to fit every rocket LAUNCH EQUIPMENT- - - - - 40
‘budaet. “Wiking™ is Centuri's new RECOVERY DEVICES------ 47
creative solution for bargain-priced MAGNUM-D PARTS & ASSORTMENTS- - - 44
school and group rocketry. The new ENGINES PUBLICATIONS - ---------48
“Club Guida'" book by Jeff Flygare pg.39 FLIGH T MANUAL-~sssa== 49
helps get your rocket club going strong. ROCKET TIMES
Other new things to look for include WSMC'& NARAM- - -----57
the upigue *D-Convertible" kits, 5 Design Contest- --------- 58
new contests, the C.A.T. expanded 3 Contests-=-=--==~==-=== a9
to include membership for clubs and C.A.T. & Contest--------60
the World Space Modeling Cham- Club Guide SAFETY & ACTIVITES- -=«- B2
pionship patch offer. pg.48 ] M.R. Hq. POSTER OFFER-- - 63
Come fly with us! COLUMBIA QUTFIT- - ----64
q ;{- Grant Boyd *indicates naw products

& 4.Color Deedl
® Pre-Shaped Parts
& Display Nozzles

B A

i

%\,
¥ AL

A

T

-
X anibica - &

G TURERS “OciaTIo™

Model rocketry is a nationally recagnized hobby with

a safety record of over 100 million successful launches.

Centurl Ermerisl model rocket engines are tested and certlfied by

® Mational Association of Rockatry & Trussdail Labaratariss, |no.

® Canadian Assoclation of Aocketry @ Canads Dept. of Energy
Conturi complies with modal fockatry l'|a|'|ﬂlru: established by:

@ LS, Health, Education & Weifara . Dept of Transportation

8 Consumer Product Satety Commitsion 8 Frn:ul Aviation Admin

® National Firn Protection Asscciation  ® U.S. Postal Service

Muodal rocketry is sndomed @ » mafe & rewardging activity oy:
®MN.ASA. @ Boy Scouls of Amenca @ USAF.

RECOMMENDED ENGINES LISTED ON PAGE

. America’s Newest Spaceshlpl

Centuri Engineering Co., Inc.
Box 1988, Phoenix, Arizona 85001




HOW TO GET

Start with
an outhit

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

Name

Kit
Features
Information

Kit Number
Kits #is
There are over 60 to select from including beginner's
rockets, multi-stage rockets, military tactical missiles,
science fiction, scale models, jet fighters, space ships, e
boost allders, pavload carriers, and others. Kits do not Eh"’“’“’l
include engines, glue, paint or launcher. apecs

Engines and Flight Supplies

24 different M.A.R. approved Centuri rocket engines
are avallable plus fgniters, chute wadding, shock cords,
parachutes and more. Our Magnum-D line of rocket
engines are unmatched for high power dependability,

].ﬂl.lnl:l'lEIS Engine Info

Launch systems [in all outfits) are also avallable sepa-
rately for when you're ready to move up.

Parts

Centuri has the largest selection available including cus-
tom assortments for both the beginner and the advanced
rocketeer. With these parts you can buiid rockets of
your own design.

Age and Skill Level

SKILL LEVEL The skill Levels PR T 0 S O |
. and symbol are

I N S R e e——

Beginner tntermediate Advanced Hagss

Model rockets are recommended for age 10 and up.
“ounger children should have adult supervision for
poth building and flying. Check the skill level number
on most kKits.

-
1. Simple To Build—Faor tha bheginner with no previous speclal ltems

model rocket experience,

2. Easy To Build—Experience in other modeling hob- Certain Centuri products are tgo special-
bies—bulilt and flown Level 1. ized for retail stores, and are available

3. Average Challenge—Built and flawn both Levels 1 anly factory-direct, from Centurl. Some
and 2. examples in this catalog include fin units

4. Above Average Challenge—Staging, boost glider or and certain literature in the Publication
scale model rocket expariance. chart; all are marked "“Special |tems."

5, Advanced Challenge—A continued and solid back- To order, include $1.00 for postage and
ground in model rockelry. handling, send to Centuri Dept, 3058,

Price

Skill Level

THIS CATALOG PROPERT

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

MNose Cone: Plastic or balsa
Guides alr around rocket,

~~  Body Tube: Special strong
paper tubing; the “airframe.’

_ — — Recovery System: Usually a

1 !
parachute, for safe descen Coasting:

- — -~ Wadding: Flame proof ma- powerad
terial protects chute when @ fiight ends;
ejection charge ignites. delay charge

; allows rocket
- == Launch Lug: Small tube to gain

auides rocket off launcher. altitude. Ejection:

engine charge
_ Fins: Balsa, fibre or =5 'H;\./"’"x pushes ot the
= plastic. Fins keep - __d_.-.,x—_'""‘-:b_ recovery chite.
the rocket going e s i
straight up. £
: RECOMMENDED
~ Engine Mount: Holds Lift-off: BATTERY

the engine in place. from
launcher; )

Rocket Engine: Safe, l pomer
= nnn-reusab]f device. A fiight
new engina needed for @ starts.
sach fiight. = T
ST o -
lgnition:
by electrical
launcher.
-
- - ’i!
A typical & kit é.', coltml
I lei = @ Gentle
Centuri kits, like thoss of flying model planes, are LAV ary
made from a wide variety of materials. These may be Caribe -
balsa, plastic or paper. Each is chosen for light weight Haam
for high altitudes and ease of assembly. For ’ again.
E best appearance some painting is required. All
! kits include a recovery system, and almaost all EULL ONE YEAR
have decals. Tools, engines, paint, glue and
launchers are not included. Centuri kits are rec- Wilrral'ltl.l
ognized for high quality, clear instructions, Centurl assures your \

| innovative parts design and handsome styling. satisfaction with
i our products,

i,i- - ' ae o . See page 63 F
CN_ ey o
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EAGLE POWER is our most popular starting outfit and

really gets you off toa “flying start” in model rocketry.

The big box contains evarything you need to fly. All

you need is a 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 blos-
som 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

$14.95 You
Skill CONTROL!
Lavel 1

Powr-Pad
launcher
featured
in most
autfits

is alsa
available .
separately.

IT'S EASY
TO START

ol

o Two Big Rockets!

This fantastic starter gutfit contains the same equipment you get in the
Eagle Power outfit PLLS one of our tallest rockets—EXCALIBUR—
a long slim “performer’ standing over two feet high. Mo included is our
Rocketeers Guidebook containing everything from A to Z in model rock-
\ etry and many photos and illustrations. The almast-ready-to-fly Screaming
Eagle Rocket is also included plus the POWR-PAD launch system and
four engines, With Big Shot, you have two rockets that you can fly again
and again, plus a pro-
fessional launching
system that really
gets you established
in model rocketry.

Prod. No. 5406  —Tade™ \, \

gL

INCLUDES:
® Excalibur Kit
# Screaming Eagle Kit
® Powr-Pad Launcher
#® 4 Engines & lgniters
® Giue & Supplies
@ Rockateer's Guidebook

$19.95 Skitl

Levell

Kits also sold separately.
See pages 10 & 20



02D ALENSCOUTSHIP

FYING SAUCER

Reallstic no-parachuta’ '
— oating recavery usin /
[1[2]3] 4] 5| secradynamic Irakin: Launch this authorized

s . ] o principtes! [ replica of the missile used
FANTASTIC! A ROCKET-POWERED UFO | g vl e
THAT YOUu CAN FLY AGAIM AND AGA'NI Century Interceptor

WFO's are haral Think about the thrill ar itement of walking gp to Ji Squadron!
the launch pad with your rockel:powered ucer that really

Countdown over, the powarful Supe ] s your Alien
ship skyward to a nu-pmmg I'lnlght. A u ; ds.. y y B R e |
watch as: 1 ol #

=2 Dl

Tracks straighl

whh*uhiqu?ﬂmnt:f
fln Ycore-tube®”
“stabliization systom

Now yau can bulld and Ny an
alitfientic modal of Buck Rogers
25th Century Homing Missile.

1 Complete outfit gives you every-
Ehing you nead [less battery) to
pet started in modal rocketry,
The Laser Lance kit isall pre-
calored with no palnting required

just like a Kwik-Kit. 11°s

A bira you'll be prouda to

fiy and display in your

Buck Rogers collaction.

Prod. Ne. 5202 $3.75
Shill Lawal 1

INCLUDES:

e Lager Lonca Kit

# Powr-Pad Launchar
& 2 Engines + Igniters
s Gius & Supplies

® Mini-Manual

& Tech Data

Ses your Laser Lance streak from its launch pad

Toutties dawn WEG‘F*“"“&"?mm| and almost atsappenr rom sioht—then listen fot the tecavary
an sturdy tripod Dy 1,047 12.hem) chute's apening “snap’’ and watch as the colorful parachute
antenna fegs! Mot Wi 1.6ar. (45,45} lawers your misstle for 3 =2le landing,
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: IT'S EASY TO GET STARTED WITH (il
(91213 a5 ]

BEGINQIER Ki
® No sanding or sealing

s Pre-colored parts BEHE
. Molded single unit fins
L 4 Whitehodly, Subes i RECOMMENDED ENGINES LISTED ON PAGE 38
w . Colorful stick-on decals m
L3]

0 o :
- All you need is white ’
w o e e IDEAL BEGINNER'S KIT!
™™ - Quickly assambled and easily Alsa sea VIKING on
flowin, Astro-1 is our ideal be- page 35 for Centuri’s
AILMODST READY TOD FLY! ginners’ rocket. An extremely : lowest priced kit.
i clean design, this classic rocket
RECOMMENDED ENG INES LISTED ON PAGE 38 Lsi;al:i;:;:gqﬂ::::nﬁ:na\::g
¥bepa Wil Astro zoom smoothly off ) ? Micmn
scmaming ?c':r'":‘l"g:;' g:l'_:\l‘:” | the: launch pad and 1leh.[rnl
g softly under its bright para-
Eagle :hutgﬁnupy_ Pre-cut fins, FLIGHTS TO 1,500 FEET!
a rugged plastic nose cone, [ Micron is extra-easy to
colorful decals, guick- bulid and has bla single-
change engine lock stage performance due to
included. its light weight. Colorful
3 ; 3 =0 . streamer recovery gives a
soft, safe landing. Printed
fins and a plastic nose cone
plus roll pattern decals make
~ Micron a standout on the
laupch pad. A great first or
‘sacond Kit that promises real
excitament and fun.

Prad. No. 5005 $3.00

i first madel ] L [ ¥ SPECIFICATIONS .
e duration. f | Length 8.5" 121.6em| b Y
E Hody Dism. 0.76 [1.9cm] £
et Wi G.daz (11451 4

SKIl Level 1 ,J

THE WINNER!

Phoenix
Bird

OVER 2 FEET LONG!

2 B1G PARACHUTESI




[¥[¥]2]4]5]

Groove
Tube

UNUSUAL FIN DESIGN!

A standout at the launch pad,
this different-looking bird flys
strajght and true, stabllized by a
cluster of six *‘tube-type" fins!
it's a large rocket, too, standing
over 1% feet tall. Mo bailsa to sand,
just glue the fin cluster to the body
! tube, install engine lock and para-
chute, paint, apply custom decals
and she's ready to launch. Keep
ahead of your friends with this ane.

Prod. No. 5011 $4.50

SPECIFICATIONS

Length 18,257 146 4cml
Body Diam, - 0.891°° [2.3cm)
Met Wi, |, 750z [48.5g}

Skill'Level 1

Alternate
Styla

ponraker

t SEFARATION AT APOGEE!

it moving rocket has lots of aciian.
Iy two ships in one that are sep-
by rocket retro into two parts
the sky that tumble safely to
You can-also change fin rakes
arward to back as you daesire.
fibre fins, ruaged piastic nose
vd quick assembly and fantas-
ormance makes Modnraker
favorite with beginning
ars.

lo. 5041 $2.00

Javelin

POPULAR BEG'NNER'S KIT!

SATIONS
55" [14cm]) Especially designed for the
m EI.;G" I1.r5crﬂ-| beginning rocketeer, Javelin
0.20z 18.50 is a real high flyer that is
wal 1 ultra-easy to assemble. On

lift-off, the Javelin streaks
skyward hundreds of fest—
almost out of sight! Kit
includes body roli-pattern
and fin decals, a brightly
colored parachute, pre-
cut balsa fins and quick-
change engine lotk.
Great for first-time
altitude flights.

Prod. No. 50971
$3.50

SPECIFICATIONS
Levgih 125" (31.8cm]

Body Diam, 076" (1.8cml
060z (179)

Net Wi

Skill
Level 1

Lil’ Herc

FEATHER WEIGHT TUMBLE RECOVERY!
Loarn all about basic rocket flying principlas
with this sasy-to-build rocket that ejects its
engina dfter apogee and tumbles softly to
parth ready for anathar flight! it has dia-cut
fins, a sthooth plastic nose cone and there is
no recovery system to pack. Super perform-
ance flight after flight!

Prod. No. 5001 $2.00
SPECIFICATIONS
Langth

. 6.5 (18.5em)|
Body Dlem. 0.78" 1.9emi _"\I
Nat Wt 0.3az (8.50) |

Skill Level ¥ ]

—

AWARD WINNING!

This sleek perfar mer set a chute dura-

tion record at the First International

Rocket Championship Meet in Czech-
oslovalia. Starflire is designed
to fly fast to extreme alti-
tudes then float down very
slowly on ts'big 20" chute.
Or you can snap-on the
12" chute for regular flights.
Comes with a spacial low-
drag plastic nose cone, lami-
nar flow boat tail, pre-cut

fins and decals. Here's a real

winner you'll want to add to

your fleet.
Prod. No: 5072
$5.00 PARACHUTES
SPECIFICATIONS
Length 167" (40.8cm) -
Body Diam. 0.01° (2.3em1  JREEIS L]
Net Wi 1oz {28.4q) Use the
Skill Leval 2 smallar
chute for
smaller
launch
sites.

Lsa shorter
delay engines
when flying
heavier
paylocads.

| Snipe
Hunter

SEE-THROUGH
PAYLOAD CAPSULE!

Move up to payioad rockets
with this fantastic performaer.
Now you can launch insects

or inert loads and observe the
effects of high acceleration.
The payload section Is big and
a special body reducer is used

te keap the power section slim.
Kit comes complete with color-
ful decals, a ses-through clear
plastic payload section, plastic
nose cone, plus a large chute for
soft recoveries.

Prod, No. 5043 $4.00
SPECIFICATIONS

Length 125" 131.Bcm)
Body Diam: 0.76™ 11.8cml

Capsile Diam.  0.817 123cml

Net Wt D.AGoz [24.Tal
Skill Level 2

13
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andito

\NDING OR SEALING!

1is slim hot perfomer to

leat for almost-out-of-sight

! The unigue wedge-shaped
Ins (die-cut fibre) help Bandito
maxium velocity in a hurry!
return is via a colorful streamer.
chrome trim and custom decals,
change engine lock and plastic nose
cone complete this

CENTURI'S LONGEST BEGINNER KIT!
‘A great performer, this sleek long Thunder i
Hawk is easy to build and impressive In the ]
-alr with flights 10 1,000 feet. Streamer ]
recovery slows the model's I
descont to a gentle landing. i,
“The Thunder Hawi [s Ideal :
for beainners and a super

IAIFFCATIONS E
rl high performance guick kit for more
TR o oy L ST advanced rocketaers.
N 150z [42.8g) Prod. No. 5007 'SPECIFICATIONS
Skill Level 2 $4.00 Length  21.5" [B4.6cm)

Body Diam. .78 (1.9¢m)
et We. 1oz (289

Prod. No. 5338
$2.50
Skill Levell .'_.,

ATICH 4
117 (27 9eml
1. 091" [2.3em}
080z (26,541

"ABILIZED!
ne of our excitingly

' beginners' rockets
hts to over 1,000 feet!

vay up, you'll see spin-

tion inaction as Twister
raight and true. The canted \

specially desianed to give

a rapid rotation. High in the sky .

e the colored parachute '*pop’ free to

.er swing slowly back to sarth. Paint Twister
calors and watch the colors blend and chanage

ites upward, A real “fun" rocket for the beginner.

Prod. No. 5002 $3.50 Skill Lavel 1

Sl



BIG ON SIZE & PERFORMANCE

R&D Tip
The Rocket Rack:
Incluged In eveey

Supor Kit Is aiso

3 avallable saparately

Sl par for digplaying your

TppesTanes and 5@ ar G rocHets t models. See
5 ING paris section.

& FANTASTICALLY DETAILED

ly diffarent

Dot

SATELLITE

5 SIV REPAIRSHIP
5l:urpm

This exotic shi

|
@y
America SHeies
COMMAND POST

Thundaring alaft for the first time In 1988, U.5.5. Amer|-
ca serves as a Prasidential Commanad Post and aparational
centar. Able to oparate in ouior Space or W In the earth’s

asphere, America helps maintain peace on earth as well
a5 In space. Thraa large nuclear englnes plus six ramjels pow-

er this advanced technology glant.
Prod, No, 5210 EXRIELY

aneray c«

15,000 mp
a magnetic
them in special hu
membar of tha

15.5..) fie
in consarvi
the 213t ce

g the natural réesour
Ly E

E.S.S.
Raven =i
FLAGSHIP
Raven is tha flagship of the Earth Sclence Ser-
vice [E.5.5.), an |ntarnatianal organization
davotad to sampling and festing the earth’s
layer. Designed to fly ta the limits of
ssphare ang return for a winged land-
n's dual bottomscoop takes inaif
SAITY ¢ for onboard computer analysis. Sleek
and Ravan employs tha recantly announc-
ed faster-than-light propulsion systam.

Prod. Mo, 5312 ByRRO1

- ; / P CATIONS Prod. No.

=
B
r

L.ED.
Invader 32

This alien snip was first n 1985 and has §

Allen Emblam

Skl Level 3

16 HRECOMMENDED ENGINES LISTED ON PAGE 38




e SCIEI\ICE FICTION KIT pites

ALIEN SCOUTSHIP! 1

nd starts an grie r 3
L1n 5 & e . £ b -
d leas! Nn |_hute tn 'I"IJF" Juf[ r&-2na &= -~ ;

affly lhuarn:. " - g ' S
7 3 : P - ERDTIC ALIEN! UE(:' or U

drs fiave discovered a strange new armada of allen ships
- . bl:! WOyer 12 variations Have been reported. Mow you can
By ,ll'td laun®h Your own version using Centuri's detailed plans and nn
" ilustrated scionce-fiction story sheet. Pre-cut fibre fins, plastic noSes
cone, allen markinags decal sheet, large chute and super-detailing minkees
Vector V a must for yvour star-ship fleet.

SPECIFICATIONS Prod. No. 5032
Lenglh 125" (31.75cm)

Max. Dism.  1.34" (3.4cmi sauu

MNet Wt 090z {25.5g]

Skill Level 3

AT
A
"

| 4

® No tools™
required—just
white glue!

Space-glow alien 2 FOOT LONG DEEP-SPACE CRUISER!

emblem decals “glow” ) . ; This intersteliar visitar has the look of the future. |tis ane of
in the dark! . - au 5 our mast popular detajled kits that you will be proud to fiy or

g - H&D Tip display. Taurus stands over 2 feet tall on the launch pad and

High-detail embossed surfaces!

il _'“ 3 . % Sk = Eorward EEEE':'CJ“T;%”}S R thunders aloft to recover gently undef a large parachute.

All parts pre-colored & pre-shapec s area dou- Body Diam, 1.34" (3 4cmi Here's what you gat: Plastic body reducers, extra-large mold-
: bles as Nat Wi 2 Boz {73 7a) ed nose cone, simulated cluster boosters, shiny chrome trim,

Fits any launcher!

. re-cut fins, Taurian decals, and illustratea science-fiction
t fibre construction! payload Skill Leval 3 =] fi ‘T lan 5

saction. = story sheet and chute baffle ejection.
Prod. No. 5033

$700 u.S, Pat, No, 3,719,145 '.'. o .-.‘.'r_‘
i — N e 3 "‘-.'_‘gfqﬁ
& F 0 P
- - = ‘__-—_,.

INSPIRED BY NASA'S SPACE STATION! R = .r.
1 Suspeénded o the blackness of space, moving thousands of lS“?ECLFI[:.nIﬁmh; 4 -
- i 1S BT K.l |
Prad. No. 5034 miles per hour and rotating slowly, SkKy-Lab monitors im HM& Tk 2044 r%ﬂ

portant Earth resources. THe shace explaration age is here y ik
$10.95 With INASAS Hiying labaratory, Everv-aetalliis nctadedin, = - - 34oz (B84
this spectacufar kit SHiny solar panels, u[ﬁq—detailtﬁ lags o Skl Level 4

¥ . tic parts, body per, higs decal she : ; —— = £
1) g - and more. Walctithe slow (iH{-0ff as yolr SHy-Lats ahin R&D Tip SEEeeas '
g - i . ripelarge urras." t cament.

skyward. frn gently, suspends
chute. Fof a'rawarding project, Sky-

ARECOMMENDED ENGWNES
j,,tsn-:qa BAGE 38

SPECIFICATIONS
Lemgth

Body Diam,

Nt W

Phad, No. 5110+ RSEIStN : Aot loREEo wilh ing fdeas are ol LR Suill Level 3
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Paint pattern is good practice |
for working up to Mercury . —— 1
Redstone Kit. ‘ SN " - )
. e el |
HISTORY MAKER IN 1/37 SCALE} = ol
’ A true scale madel of America’s supy _.‘ : : —

_ sonic rocket and ane of our hig
sleak Convair design features a stres
saction, special payioad cone, rec
scale data sheet. Get in on h(story, fIy
SPECIFICATIONS
Length 11" (27.9em]
Body Diam. 0.91" (2.3cm)
Het Wt 1102 {31,201

Skill Leval 3

)
Looks |0 i 3
averythi

Mavy missile. This kit b oy th
you need to detail it right down to the [
hatches—even the launch attachmant lugs resemble @

real missile’s. Very Impressive on the launch pad, Momad
streaks to high altitude and recovers by parachute. Die-cut fins

s and body vanes, shiny chrome bands, a big-2 color decal sheet,
= and engine lock make Nomad a knock-out.
\ SPECIFICATIONS Prad. No, 5035 $5.50
Langih 18.0'"" (45.Tem)
\ Body Dlam. 1.07 (2.5emi
\ Mt W1 1. 750z (49.8gl
\ Skill Leval 3
\ /
-.__'_____,..-—
-
e /

_—'/

-
'/
\\ 4 . m= =

EALCRIREDL
\ R TR e e e N
OVER 2 FEET LONG! SLEEK AND QUICK!
4 Excellent big rocket for the beginner! Over 2 fect longl
’ Excallbur has tha sleek lines of & real research rocket y

-, goes together fast and sasy. Features plastic nose cone and

body reducer, die-cut smooth fibre fins and the aption to customize
theupper portion as a payload carrier. Bright reflective chirome trim, large
ustom decal and big recovary chute finisn of this spectacular hi-filert

EPECIFICATIONS _
Length 2867 (67.36m) Prod. No, 5008 $5.50
Body Ok 0.81" (2.3em)

Nat Wi 1.G0or (45.40)

Skill Level 1 RECOMMENOED ENGIMES LISTED

WON PAGE 38

 THESE LOOK LIKE

Scram-Jet

1% FEET LONG! STABILIZING TUBES!
Unigue off-center fins highlight this military-styled kit.
Scram-Jel has a definite scale missile look. It moves up
fast to altitudes of over s mile—then “pops" a big recoy-
ery chute for a gentle recovery. Pre-cut balsa fins, plastic
nose cone, big 2-color decal shoet, and engine lock
complete this handsome performer,

Prod. No. 5174 $4.50

SPECIFICATIONS

Length 18,8 147, 8ol
Body Dism. 76" 11.8cml
Bet W 1. 30z (36 09l

Skl Level 3

Qur easiest kit which
features aoff-center
fin stapllization.

R&D Tip
Sea the Magnum Jayhawhk on page 33
for the big scale kit of the Jayhawh.
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TARGET DRONE ACTION! o
Looks and flys just [Ike the U.S. Nayy's AQM-37A missile . j

target drone! High datailing with our big 3-color decal sheel
really sets Jayhawlk apart. Includes pre-cut fibre “wing,*
Yrudder'’ and forward Ycanard" fins pius molded plastic
Aosé cone, parachute; and boat tail. Agd decal, and

Jayhawic is ready for duty.
SPECIFICATIONS Prod. No. 5171 $4.00

Lenath 1267 [3dem)
Body Dlam: 0914 [2 3em)
Mel Wi 1oz [ZH.44)

Skill 'Level 2
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Satunm 18

1/100 SCALE OF FIRST APOLLO
MANNED MISSION VEHICLE
Apollo 7 rose off the launch pad at
»  11:03 A.M., October 11,
1968, carrying three astro-
nauts first into blue Florida
skies and then the blackness
of space. The 10-day fillght
paved the way for the first
E# mogn-circling flight.

Unbelievable details right
down to the space capsule
plus corrugated body
wrapper panels, rocket
engine nozzles, and the
exact markings of the
real ship makes Centuril’s
Saturn 1B a flying scale
masterpiece of man's
first reach toward the
stars. The mode| is
over 2 feet tall and
lifts off beautifully
on a 2-engine cluster
for-a dual chute
return. Historical
booklat and many
pre-molded parts
make this one a
"mist for every
rocketesr,

Prod. No. 5140
$17.95
Skill Level 5

® Clustering
Report

& Historical
Brochure

® Engine Locks

SUPER SCALEKIT

RECOMMENDED ENGINES LISTED ON PAGE 38

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—118 miles up at over 5,000 mph!
Shepard's flight was
15 minutes in dura-
tion and covered
303 milas—a "'first
in space’’ for the
U.5.A.! Centurl's
muodel of this his-
torical flight is a
true 1/36th scale,
with absolutely ac-
curate details in-
cluding the Mercury
capsiule and escape
tower molded of
tough styrene plas-
tic. Big, slow lift-off
looks just |ike the
real thing. Diecut
fins, big 3-color de-
cal sheet, historical
data brochure,
dual-chute recov-
ery plus high
altitude flights
make this his-
torical event

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

\ V[ ]
Smoke

REPLICA OF
NASA WEATHER
RESEARCH ROCKET
A very high flyer and
easy to bulld, this
perfectiy scaled mod-
el stands almost 2
feet tall with a long
tapered plastic nose
cane. Features unique
baffle ejection® sys-
tem, large parachute,
authentic markinas
decal sheet, pre-cut
balsa fins and tech-
nical data sheet.
Build and fly the

come alive same day!
again on your Prod. No. 5145
launch pad! : 60
Prod. No. 5131 SH_”i -|2
i Ve
$11.95

® | ug Mounts
® Engine Lock

Skill Level 5

® Engine
Lock

® Baffle
Ejection®*

America went inter-
planetary with the

flight of Apolio 8 when

the big Saturn-5 thun- q
dered off the launch {
pad on Decembar 21,

196 8. This famous a
Centuri model rocket |
Is acknowledged as

the world's most

detalled flying replica

af the histrocial *‘man '
to the moon'* rocket.

This 345:t. giant per-
forms as beautifully as

it looks, using 3-engine a
cluster power, coasting °
upward to apages to
deploy 2 chutes for

body recovery and one
large chute for an
ever-so-gentle return of

its space capsule. Scaled

in detail from NASA
blueprints, Including num-
arous plastic detailed parts,
Saturn 5 is truly a collec-
tors jtem that-every
serious rocketeer will

want to own.

=
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EXCITING SCALE
REALISM THAT FLYS! 4

Prod, No. 5142

@ Engine Locks

® Accurate Decals
i ® Clay Weight

® Painting Tips

# Hollow Fins

(=9 g

Uise “Supar-C**
engines {C5-35)
for best flights.
See Flight
Manual F:10.

Reguires 12V
lgnition and

E"ULTIMATE
ADVENTU "IN

heavy duty SCALE FLYING
ltauncher (such R( ETRY FOR
as Powr- ALL AGES!
Control &

Power Tower).

OVER 3% FEET LONG!

$29.95

Skill Level 5

THREE-ENGINE LAUNCH!
Tech report includad on clus-
tering. Super Cengines put the
big bird higher than ever!

® Pull Away
Lugs

SPECIFICATIONS

Length 23.7" |60.2em| o

Body Diam. 164" (4.2cm|

Ner Wt 2.3or (65.2g)

l
i

Removable
\

: IF
4l Display Mozzles BEERIEICAT G

Length 29" {73. 7cm)
Body Diam. 2.04'" {5.2cmi
Net W, 3.7or (104.9g)

F-1 Enging
MNozzle Bells
Are Removable
For Flight

SPECIAL ITEMS:
Replacement parts.
Mercury Capsule
#5477 $2.50
Apollo Capsule
#34090 $1.50

Easlest way
l to ge into
W guper Scale.

Apolio
Capsule
and Tower

SPECIFICATIONS

Lengti 26.8" (6B.1cm}
Body Diam. 2.62" (6.6%cm|
| NetWt 440z (124.7g)

S Qm-‘.“* 2.0

m

A

SPECTACULAR!

12 page historical brochure with many
photos included with both Saturns.

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

]
SUPER DETAIL!
NEARLY 2% FEET!

DUAL ENGINES!
OVER 2 FEET LONG!

23
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STRIKE FORLCE KITS ‘anones

AMOUFLAGE PARACHUTE

Israeli

Gabriel

TACTICAL MISSILE

A surface-fo-surface missile, Centurl's Gabrial

flying modol rocket of tha real Ship-
g irom pointad nose toboxy guldance
itary Insignia and markings plus
ats make Gabriel impressive an the
{lsplay model, Balsa nose cong,;
to-{foliow instructions, and a
1 -1-r1 foldar complete the package.
1,000" using the Big “'C
cambufiage parachute

Prod. No. 5333 [EER

Each Tactical Missile features
o Camouflage Chute
® 2-color Decals
® Body Detailing Strips
@ Balsa Fins
# Data Sheet
*® Balsa Cone

Got into international
rockets with Centuri’s “*Strike Force™

kits . . .

the world

military missiles from around

The Cruise Missila is a highl

accurate scale modal, The others a
Tactical Missiles of near-scale r
modified for model rockety

—

RECOMMENDED ENGINES LISTED OM PAGE 38

Aussian ﬁtr
ally used agalnst
looks authentic in mlxﬂ
single C anging for dltiludes
flage the missile Ih dull greys Mh =N
insignia plus authentic markings an
scale-like high fhyer thidl YeRovers on s
parachute. Round out your tactical missiie

SPECIFICATIONS

Lengm 18" (J4.3cmi
Hody Dism. 1.08" (T Hcm)
Mt Wit 1, 2on (34

Skill Level 3

-

mMow you can iy & mcmt-namm
model of Amerlca’s most patent strategic
weapon! The Boeing Crulse Missiie & lll’ﬂ‘l‘ '
launched and stréakt thousands of mlludﬂp,
into enemy territory, tlying at tree-top level. The
real missile is jet-powered, 1lys on (hin swept wings, and
is radar-guided with pin-point target accuracy. fmagine the
thrill of jJaunching this very reatistic model. Palsed on the
jaunch pad with its wings folded; it streaks straignt up o
unnbelievable nelghts and tloats gently Back to earth, ywing-
ing from & big 16" chute. Easy-to-assemble with a ruggsd
blow-molded plastic body, diecut plastic wings and fink
Big 4-color nighly detailed decal shest included. Graat
for dispiay on the colorful fibre Stand included.

FICATIONS Ly Prod. No. 5330 m

Skill Level 3 -
Falian Sea
-
Killer

TACTICAL MISSILE
Styled arter (taly's 25-mila range
surface-to-surface ship-launched hom-
ing missile, the Sea Killer model iochket
1oaks just like the real thing, Aulhentic mil
tary markings ang intignia 'ncipaed plus balsa
nosé cone, pre-cul fins ang naéw. Camautiaged
patachute. Add the Seh Kilie R EETTLE & LT
rockat tactical missiie foroeioday

Prod No, 5231 EERUY
25




FIGHTER FLEET

rmsmmnms 16 Fighter

be proud to display and fly! All have a near-scale

appearance, yet launch vertically as rockets :::—

turn safely via parachute. Clean lines, super il,

and authentic markings maka Fighter Fleet a must Prod. No. 5377 $6.00

for every rocketeer! SPEC! 2 Skill Lavel 2
EACH KIT INCLUDES— MIM i i .
& Clear plastic canopy and detniled coclcpin decals. m .00z (58,70}

o Simulated missiles B mounts.

x =
MRS
A ¢ 2 THAT FLY!
The USAF basic Air Cambat fightor of the 18807, =l

‘with two AIM-9 missiles + 20mm cannon. The =

F-16, flys over the twica the speed of sound. |t's armed.

comes with official USAF markings

e Simulated fusl tanks with finfets,
& Pre-cut fibre tail, wings, and intake parts.
® Hugh decal sheet with authentic markings-

izontal chute rscovery system..
® Detsiled data shoct with all spees.
» Scala info on resl fighter.
* Quick-change engine lock.
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Arrow |
300

BIG 3-STAGE ACTION!
This slim multi-stager meas-
uras over 3 feel lonal An
ultra-high performer, Arrow
300 streaks to altitudes of
ovar i mile. Single, dual, or
three-stage tligh's are pos-
sibie. Large “United States"”
decal and 1-2-3 fin decals
detail this big bird. Comes
with long nose cone, pras-
cut fibre fins, 12" recow
chute, and toad s
‘Here's real actlan for
thaaxpm‘-&ﬂqdroc.knﬁiﬂ

\Prod. No. 5037
. $8,50

gy

WO N O

'?"‘""', aprr tsﬁsml
B, D"

‘sl Lavel 4

108G T

Centuri's highest flier
wnir'ruunmﬂl iwith C's.

0

EXTRA-HI FLYING

S 2k nn.agl l

>
MULTI-STAGE KITS

ACTION GALORE! Watch Centuri’s
axclusive pass-port staging® in action
an all multi-stagers. The next stage is
jgnited as the expended stage is
smoothly released to tumble safely
to sarth.

| #0).5.Pat. No. 3,721,193

Excallhur e

LONG & EASY!

A favorite 2-stagef with a military
look. Forward darsal fins add sta-
Billty and flight realism, Complete
with body decal sheet, moided
coneend and body reducer and a
large chiute. Watch two smooth
stages af thrust push Excalibur 2
= high into the blue.

Prodg. No. 5175 $6.50

E SFECIFICATIONS

4 Langth 295" [T2.9cm)
et Max, Dlam.  0.91"" (2.3cml
By Net W 2 1oz |59.5)

SKill Level 3

~ " JOIN THE HIGH
! FLYING FUN—
‘ GO MULTI-STAGE!

3 FEET LONG! p 1
Get up high with this
one! Poised skyward
on the launch pad
this long, slender
rocket flys a5 fast as
It lcoks. Colored
plastic bedy reducer
and nosé cong, big
decal sheet, exclu-
sive baffle/chilte
ejection® (no chute
wadding required}
and parachuts
recavery makes
Long Tom axtra
easy to puild and

fun ta 1iy.

Prad. No, 5064
SB.EIJ

[

£ BODSTER GLIDES!
pod one to get started

EF.E{:I H{‘.'.‘.A.‘I’l

H-W‘\" ll‘illlnc Eﬂf ‘lg

smu l.waﬂ' d

!  Stiletto

R&D Tip

Sea Flight

Manual F:8

Try "‘Super-C"
boosters (C5-05)

for best performance

(

THE HIGHER FLYER!

Long and axtremely thin with
sharply swept body fins, Stiletto
slices upward to reach altifudes

of over 1,800 feet! A colarful |
drogue streamer recovery system
helps keep Stiletto *visual' on

the long way down as tha big
tooster tumbles safely to earth.
Die-cut fins, custom decal, and
detalled staging technical report
completes this Ki-fiving package

of excitement.

Prod. No. 5031 $5.00

SPECIFICATIONS
Length 18.25" |46.4cm)
Body Diam, 0.76" {1.9em]

Rmmmzmnsu ENGINES LISTED ON PAGE 38

Mat W 1,10z |31, 29}
Skill Leval 3

HHand launch
and trim
‘ pooster as
if it wera
| a B/G.

29



GLIDERS

T"AT - . W ; Launech these authonized replicas of machines flown on
- . Earth's battle with the Draconian empire. All kits

HHURN : A L i . feature scale realism modified for standard

vertical model rocket flights.

Prod. No, 5336 '
. R&D Tip
36.00 | AlLe see
Fly the long, exptic Marauder fighter used by Dracoman -
pirates. This needle-nosed intrucer falitures baffled
{a7a multi-wing system, skull i i ) fibre parts
Universal k and super decal sheet, It lea > ¥
ity skyward in vertical flight ey
gently by colorful chutes
stunging drsplay -
model.

page
oy Kit

& outtit

Displdyn
TEMOVEs

BIG DUAL SHIP ACTION!

Watch this long bird |ift-off smoaothly

and streak high In the air. At apogee

the glider detaches and begins a long \ . This is our most

fiignt back to earth. Meanwhile, the challenging B/G:
slenden SST deploys a larse chute hias 2 gliding veh|cies
for a soft harizontal recovery. J & recoverable mount.
Kit incluges @ bilg decal sheet :

and many pre-formed plastic

parts for uitra-reallsm. S5T I8

a challenging project laodsa with

detailed instructions inciuding

with the new Super-C engines fof 4
xtra high' adventursl 5 ! b . . NMow a flying rocket-powered model of Buck's
Prod. Ne, 5077 $9.95 [ e | f sleek 25th Century Interceptor, Details galore

o i 5 b J - with ﬂllfhul!lll‘. insignia and markings make’
SPECIFICATIONS \ y
2

XY g \ \ d f o super display model. Launches

Lehgth 22 7. 2¢ (21, 8em) | " ; by . ! y : viertically 1o surprising altitudes,

e 11 e {1.8eml - : : ‘0 f thisn unigui rear L']L‘:_'IIEIII sy stom

o . A \ - \ SPECIFICATIONS pops both engine pod and chute
SHill Level 5 - math PRl s X A

i - " N from the tnl for%ate recovery
ty Dm0 (Z.Jcm [Msplay nose-skid -

L] e
0 % \ i Wi L o (RTS8l remowves Tar fhiant Prod. N 5335 6. 00 |



Hormet . ccqsnrrroen

A amallar and simpler
sport-scale Jayhawk
is alio avallable. See
page 21

Pltot Tubas NUW

v C]U

Shaped Tunnal chAN
FLY
Hit

Engine Lock Boail Tail Section

MBAGNUNN-D . : BASED ON AWARD
™ i WINNING DESIGN!

Spectacular 175 scale modal of the U.S. Navy's AGQM-37 A target drong, probably tha
prettiest LS. missile ever. This massive rocket is over 30 inches long ... L'
impressive on the pad and in the air. Faptastically detailed, a chalienge for all
madealers. Spacial features include molded plastic nose cone, huge pre-cut balsa
sheets and 112 sg. inch decal sheet (almost a square foot!) printed in five bold
colors, Magnum D power alves |1 guite a ride, and two 20 Inch parachutes
brings it safely to sarth, ready for another flight, Deslaned for the advanced
madal rocketieer, this kit is. a model you'll be extra proud to display and fiy.
¢ SPECIFICATIONS
Prod. No. 5342 $14.95 Skill Lavel 5 LMWL ST i
Body Diam. L6 |B8.04cm)
Nat We. 9. Nox (257901

The Centuri JAYHAWK was developed with the help of two leading
NAR rockereers: Chris Pocock (left] and Doug Frost (right), Chris and
Doug are widely regarded as the country’s most expert Javhawk scale
modelers, having won many regional and national rocketry awards Their
research, scale data and field-testing helped our engineers make this grear

kit even bettar.
RECOMMENDED ENGINES LISTED CN PAGE 38

a




D ‘ TFIT EXCITING HEAVY DUTY
_ FLIGHT LAUNCHER
™ PROGRAMS! i

FLYING @ Single Stage

BEGINMNI g g‘::EBOOK ® Duration
& Rocketry Theory g A'tltlude
» 7 Project Guides e Staging
® Rocket Histary .
e Kit Instructions 2 Pavlualflng
® Loaded with Photos ® Clustering

-— -7 Rocks!

EX-7B i .
it 12 ENGINES

: - Altitude Ball
i | an Symbols X-16 Fockst

'(lr =

ETRY EXPLORATION 525 ..

{ROCKET PROJECT ® MOTIVATING ® PROGRAMED
LESESSION @ NO EXPERIENCE REQUIRED @ SAFE

*LL5. Pat. No. 3,721,163

Centuri's Viking project is the an-
swer for youth groups getting into
rocketry; this proven Centuri design

has been used successfully in thou-
sands of group rocketry projects. Sim-
ple and exciting, Viking is designed

for maximum fun while learning, at

the lowest possible cost.

VIKING KIT—Simple kit featuring all
pre-shaped & pre-colored parts, fibre
fins with design options, stick-on decal

and reliable streamer recovery. Viking is

the hobby's lowest priced rocket with a
real recovery system. Great Tor small
groups or as a supplement to 12 packs.
(Engines not included)

PROD.NO. 5440 $1.75

VIKING 12-PACK—cContains parts for 12 Viking
réckets, 12 Assembly Instructions and the Viking
Leader's Guide. The Guide is a brief and comprehensive
introduction to model rocketry it explains running
the building and flying sessions, 3 fun-flying contests
and how to cut costs on obtaining a launch system.
Buyling Vikings in 12-packs costs even less
per racket than by the single kit! (Engines
not included)
PROD. NO. 5441 $17.95

AB-5 FLIGHT PACK—Bargain priced
pack of all supplies needed for 12

= exciting flights. Includes 12 engines,
igniters, instructions. and recovery
\ wadding. The AB8-5 engine is proven
IS/OF e as the best for Viking's first flights; 1
i R impressive 400 feet altitudes,

yvet easily retrieved. |
PROD. NO. 5445 $7.50

ATTENTION, GROUF LEADERS: For wolums put
chming mia and smpte L oader's Guide, write on
Yaur Grganizatians lertarnoed to: CanturdViking,
Dspt. 7178, Bax 1988, Phosnix, AL B5001 35

ES

{RSONALIZING EACH ROCKET. 8
ly shaped pre-cut fins may be |
n in any one of 24 possible configurations.

1



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 every 100 engines. We strive to provide the highest quality engines available.

HOW A ROCKET

I1t*s called the
Action- Reaction

ENG{NE WOH KS Principle. At rest

-

Sure-
Shot
lgniter

the rocket has
equal pressure on all
sides, After ignition
thie gases escape
through the nozzle.
This causes a pressure
embalance and the
engina is forced in
the opposite direction
from the nozzle.
This farce is called
thrust,

MNozzle Delay Ejection

Propeilant Charge Charge

IGNITION TO EJECTION
Battery-operated launch svstem heats
igniter jn engine nozzle—propellant
starts almost Instantly.

Propellant consumed to develop maximum
thrust. Reaction principle causes |ift-off &
acceleration to coast phase.

Rocket coasts upward after propellant
expended. Delay charge continues until
rocket reaches peak altitude.

-

i

At end of delay, the ejection charge is
lgnited and gases activate the recovery
system. Narmally the expanded engine
returns with the rockef.

-
e R

— -
S S

ENGINE CLASSIFICATIONS

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

36

ENGINE CODE EXPLANATION

— The letter is total Impulse*A higher class |etter
means more power; B is double the power of
Aand Cisdouble the power of B, atc.

— 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 is the delay code in
seconds. This is the time duration fram
the end of thrust to the activation of
the ejection charge.

LABEL COLOR

GREEM: Best delay for most single-stage rockets,

PURPLE: A longer delay usually for multi-stagers
ar high flying lightweight single-stagers.

RED: Has no delay (0). For lower stages of

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

*TOTAL IMPULSE CHART

Engina Total mpulss in Total Impulss in

Tvpe L Pound-Si

A 0.626 to: 1.25 0:15 to 0.28
A 1.26 to 2.50 0.29 to 0.56
B 2.51 to. 5.00 0.57 tal.12
G 5.01 to 10.00 1.13 to 2.24
D 10.01 te 20.00 2.25ta 5.00

ENGINE SIZE

Canturi's Enerjet and Super-C engines are stan-
dard size; they fit most rockets. Magnum-D
are larger in diameter and only fit rockets with
De-slze enging mounts., Using D engines requires
extra precautions: glue-reinforced engine mount
and fin joints, minimum balsa fin thickness of
3/32", and exira large launch area.

CONYERTIBLE

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

<> MODEL ROCKET ENGINES

THRLIST IN MNEWTONS

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.
7 sec. {I‘u.lch
oo
1600 ? SCO"
3 sec,
400" A
J 400"
Ce-3
ce-3 C6-7 Ce-7
J 7 sec.
Ouch!
e I!
-gf‘_ - b = — ——r— -—?-,.1‘..—. 2h—
Skylab Javelin Skylab Javelin

Recommended Engines Switched Enaines

‘When flying rockets bullt from Centuri kits,
always select engines |isted 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 englnes with long time
delays and big rockets use short delays. For rockets
of your own design find a similar Centuri kit and
use the engine recommended for it.

THRUST-TIME CURVE

Non-Ported

o

o ]
ﬁ:

Ported (B14)"

w = E
THAUST IN POLNDS

e

Dz 04 D06 0O 1.0

TIME |N SECONDS
The thrust builds to a high level guickly and drops
off to a sustaining thrust. The high thrust lifts the
rocket off. The sustaining thiust allows the rocket
to gradually spead up.

*Ported engines have deeper nozzles and produce
nigher Initial thrust for heavy models.

enerpre”
MAGNUN\-D

/ht. 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.

-~
s

COMMON SENSE
RULES FOR EXCITING FLIGHTS

1. Launch in arsas where you're sure
there is no hazard to persons or
property. This includes crops or
grass that could burn if exposed to
hot exhaust gases.

2. Do not fly near power or lelephone
lines, highways, hi-rise bulldings
ar other obstacles such as radio
towers or air fields. Watch out for
"Rocket Eating" trees!

3. Pay attention during your launches
to people, alrcraft, cars or aguip-
ment maving Into the launch frecov-
ary area.

4. Makea short count-down prior to
each launch, to alert spectators.

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

6. Keep a clear-circle at least 20 feet
in diameter around your launch J
pad. |

.'Do not hook up or disconnect the
ignition leads until you have removad
the salety kev. Always keep the N
key with you so that launching is
totally under YOUR control!

tn

e



RECOMMENDED &'
[ Cenvaurs Eﬂﬂ’l&?@li/.m::g MAGNUND
Kit Index

[Products other than kits are f
indexed on page 62)
Prod,  Centuri rocket Catsing ;"

MATLOMAL
AESOC | ATION
DF RDCHETRY

Safety

: ‘ ENGINE SPE(S
Certified

Centuri Enerjet and
Magnum-D engines
are sold in boxes
with three engines

No. kit nama "- L &y e f'lf ong 'YPB. HS“rE-
5039 | Argus 10 ] o Shot™ jgniters and
5037 | Arrow-300 ] | |® complete operating
5047 | Astro-1 1 [] L instructions are
m Iﬁﬂ-lﬂkm ;; : : included.
5343 | Columbia Sp. Sh 2 [] Twelve boxes of
5330 | Cruiss Missils 17 ® ) Dispenser 4 engines of all the
5336 | Earth Forces Starfir n [ ] Baox same type aresold in
5335 | D A o n LI dispenser packs Prices shown
5312 | E.55. Raven AL L] o below are for ane box.
5008 | Excalibur 20 9| L] b
5175 | Exealibur 2 il i L]
5319 | F-4 Phantom % -i' L] | Totai Average | Thrusm g Engins PRGN MR
5318 | 15 25 ] L] Prod Type Pricss | jmpoise | Thrust Duration "E; Waight :":::Ff P:;ul s""’" Boogtar, L';h"
5317 | F-16 Fighter E7d o ° Number | 3For | Ngee, | Newtoms | Seconds | = Ounces | o o? | Colar
5320 | F-104 Starfighter Fd [ »
BEL R o - » ® ¢ STANDARD SIZE ENGINES—Centuri's reliable engine
5328 | Flying Sauces 18 designed to fit all regular model rockets, Size fs 2, 75"
5333 | Gabrisi 18 L L] long (6.989cm) and 0.690" diam. (1.75cm). |
5011 | Groows Tube 12 ® O
T iR O @H‘THLE 5550 | %A6-2 | $1.95| 1.25| 6.23.| .20 Zi |N=53 25 X Green
i L = 5562 | %A6-4 |$1.95| 1.25]| 23| .20 | 4 | .54 1.5 X Purple
B171 | Jayhawk [Standerd] | 21 ] 5558 AB-0 $2.05| 2.50 .81 32 o 51 4.5 3 4 Red
5334 | Laser Lance ] O ) 5560 | AB-3 |$2.06| 250 | 7.81 .32 3 57 5.0 X Green
SVI0 Liver' X 19 L] L 5662 AB-5 $2.05| 2.50 7.81 .32 5 62 25 X Purple
e o 00 5564 | BA-2 |S2.15| 500 415| 1,20 | 2 | .70 5.0 X Grean
5131 | Moec. Red 72 ® ) 5566 | B4-4 E : 1.20 4 74 4.5 x Green
500% | Micean M ® 5568 | B4-6 1.20 B 78 4.0 X Purple
5081 | Moonraker 12 . 5570 | B6-0* 83| o | 58 5.5 X | Red :
G003 | MK-774 20 EE 3"-'* 1 ] 9
5145 | Nike Smaka 22 ® :5_5?'_2 L . Bg ; 18 55 5 ETH".
e = . ' :'15'4-50- 3% | o W () o
5080 | Payioadar 11 14 [ [ BT 23 Bla-0¢ | . )
5407 | Phoenix Bird 10 E 5578 | B14-5* 5 6.5 X Green
5332 | Sam-3 17 L] L] Randy BE80 B14-7* 7 4.0 %
5140 | Saturn 18 2 [ ] ® SR AT ; . ; AT
5142 | Saturn ¥V 3 | =1 ] L) S e 1
5174 | Scram-Jut 21 = L] ?;unching
5173 | Sereaming Esgle 10 [ ] L] for easy L
5331 | Sen Killar 17 ® L] engine
5040 | Sky Dwvil 1 [] [ ] selecting.
5034 | Sky-Lab 1 L] [ ]
5043 | Snipe Humter E BD ® | ] . _ ! I 1
g: :‘r’“ms";:“' [Ora.) : : 5 *These are ported. TTnesn are 'Super-CMengines '
uttle
5307 | 5.5.V. Scorion 16 [ [ B1G ENGINES—"'Fly Bigoer—tilghar—Faster” i
5072 | Svarfira 13 [ -D Powearful engines recommended for experienced rocketesrs
5031 Stilatto 23 x |® WO s Size |8 2.75'" lang (6.99cm).and 0.945" diam. (2.9cm). |
5033 | Taurus 19 1 ® ™
5330 | Thunder Bird 15 ) )
5338 | Thunder Hawk 15 [
5340 Thurdsr Ao 5 0 ’@Eﬂ‘"“
5002 | Twigter 14 [ [
5308 | U.F.0. Invader 17 L] L
5310 | USS. America 17 o [] * \
5032 | Vecior V. T [ ® Enerjet #nd Sure-Shot are rogistered trademar ks of Centur| Enginsering Ga., Inc
il = ® * RELIABLE “SURESHOT"®  Get accurate ignitian everytima! )
i T, . . Reg M, Gentur| sy to with all Centurl engines.
E}*SHF“{ it il |nd|=atl:T:\F:ha NIUTM I:'.md'md;v m;o hok B lg — = Set of ane dozen with complete instructions.
Star indicates this is a BOO! engine {no ejection chargel. i \
C indicates this kit may be converted to this size engine with a mount you install yoursalf. U, PaL. No. 3,422,783 Prod, No. 5836 (Kit of 12) $1.50

38 @sﬂm indicates this kit includes parts for flying with standard size or with big engines. 39



Cenrurs

SAFENY
ENGINEERED!

EQUIPMEN

Acressories & pnwer

Replacement
Porte Tower
Prod, No. 5601 =

DEFLECTOR $7.00

All stesl 4* x 6" designed
to protect fins & nearby
foliage from hot rocket
gases. Lse on all launch
sVstams,

1D-65 Deffector
Prod. No. 5806
$1.25 aach

Stes| Blast
Daflactor

Practical,
Portable
& Compact

Handles all types of single-engine
ignition plus muiti-stage rockets.

x

(Rocket not
included)

e Tiltable Head
e — for Wind Drift
Carrection

Rugged Plastic Legs
Remove for
Transpart or
Storage

lgnition wires

and micro-clips. Metallic *'Spec-Plate’

Launch Check-List -

Large steel
biast deflector.

Thiter

Uses ex|sting battery past
caps for sollg attachiment.

LAUNCH ROD

2-piece 1/8" stenl, Use
for your awn “home-
buijlt™ launch system or
a5 a repiacement part for
POWR-PAD ar POWER
TOWER or aothers.

A heavy duty plastic

tripod launcher with authen-
tic detalling. Universal design lets

you launch all sizes and types of rock-

™
B ats from minis to large cluster-types.
LR-125 Lau;;g Rod Features removable |egs, LHtable launch
“pdedallion® ! Prad. No. 5 rod, big blast deflector and 2-piece 1/8"
safaty key; Rad tiits and (bek / $1.00 sach launch rod. Assembles in minutes, Great
¢ ) 9 5 o s_... for rocket storage and display, taol
big, 50 jt's inta place for wind —| SN
hargtolose. = drift eorrectiof. 1 MICRO-CLIPS . A *Requires a Launch Controller such wm
I Great for replacemant ﬁ\& as POWR-CONTROL below. tmw
] or "own design" 1aunchers, g
I spring-gfip allifgniters. 1-1/8" lang,
1 i Powr-Control
2 for $1.00
“R'"d!'" ! Powr-Cantrol is the perfect controller for the Powar
"’.M I Tower launcher or can be usad with any launch stand
] HEAVY DUTY Contains 16 feet of
igniter line and 5
Launch button f BATTERY CLIPS 91;‘__‘ .-:.Ir sty ]
These copper clips will connact ta duty jumper
15 foot pre-assambled wire narness 'l Aol ey cable with
Bright metallic |,D. stickers J: i h Colored handies to identity polarity. Tt
2-piece rod EMC-46 Clips  Prod. No. 5818 P Bl e
Wire stores around controlier = Storektor 1 2 far $2.00 .;r:ﬁl:\';. bk
camplete I contains
portability. | 1 recessed launch
E Launcher R&D uiton, continult
button, continuity
Powr Pad | i
Launch controiller ! All Centur| lawnch systems and other Fly the C-powered
Powr Pad gives you everything you need for !:—i stored here in = ' recommended designs include: and cluster rockets
|sunching any single-engine rocket. Designed to cafeying handia. « s b e e et 1 i s with this one! [
attach firmly to any standard 6 volt lantern 3 el el !
battery®, it includes tifter, steel blast deflectar, 2 S POWR- . $8.00 |
handy carrying handle, 1/8" 2-piaca launch ® Dreia Lot MO i e 1 CONTROL
rod, plus (aunch controller and associated wiring, e it Prod. No, 5623
Launch support platform is made of tough —if Skill Level 2
heat-resistant plastic. Assembles in minutes 1or
@ permanent launch pad system that you can e TR Y R
colint on shot after shot! ot s o i ~F]
Prod. No. 5609 $12.95 &
SigH Lwvel.l Tyvpical powear hook-up
*Eattery not Inciuded, Sterage configuration e[ ([IH apwines using auto battery

a0



EVERY
CHUTE

KIT
CONTAINS:

Plastic Canopy

OOQO
0000

Tape Discs

Shroud Line

Shock Cord
Fastener

42

Tape Disc

Chute Wadding

Snap Swivel

Screw Eye

Shock Cord

Prod. Max.

Dese. No. Dia. MNet Wr. Each
cP-12 (5854} 12¢ 2 oz. 85
cP-16 (5860) 16" 4oz, 1.00
CcP-20 (5866) Z2O" 6oz. 1.10
cP-24 (5B72) 24 8o0z. 1.3b

Chute kits

Parachute recovey |8 a high poinl 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
rocket starts ite descent. Each chute kit comes

complete with a tough plastic 2-color canopy,
heawvy duty shroud line, super stick tape discs, and
instructions for assembly. Check the net weight
of your, rocket and specify carrect canopy size.

™——Shroud Line

Find screw eyes and
snap swivels at any
hardware store, Sea
Flight Manual F:2F
and F:58.

Q |

Ejection
Baffles

EJECTION

GASES B‘f TUBE :

SECONDARY 5. Pal. No.

BAFFLE

PRIMARY
BAFFLE

U,
3,719,145

For large diameter designs, the Centuri paffie/
ejection system gives added chute protection
from heat. Instalied permanently. Locate at
|east 4 inches ahead of engine mount.

Desc. Prod. No.

EB-13 (6090) Fits¥l3 .BS
EB-16 (6094) Fits #16 .90
EB-20 (6098} Fits #20 1.10

Shock Cord
Fastene

Made of special foll-
woven nylon, Centuri's
shock cord fastener
attaches permanently to
any body tube without glue! It's
simple, just pull the backing off the
fastener, slip the shock cord thru &
press into place for a heat-resistant
installation. Check before each
launch for permanant bond!

SCF-1 Fasteners, Prod. No. 5908, 6 for .95

Shocke

Manual F:2E
This super strong elastic cord
connects recovery chute or
streamer to the rocket body. Use SC-18 cord
with birds powered by WA thru “C' engines.

5C-18 Shock Cord, Prod. Mo. 5894, 3 for .95

Tape Discs

Attach streamer ar
parachute shroud
lines parmanently
with these super-
stick discs! 36
discs per sheet.
TD-35 Discs,

=
Prad. No. 5890, .B0 per sheet W

L e

5 BRING ’EM BACK SOFTLY

Chute
Wadding

CREPE-TYPE:
Maost flame-resistant: All pur-
posa, aasy Lo use; just count
number of sheets. Enough
for 25 ¥7 rockets.

SPW-19 Crepe Wadding,
Prod. Mo. 5846, 1.26

COTTON TYPE
Flame-resistant and soft! Also
recommended for Rocket diam-
eters above 2 inches, enough
for 20 flights in #7 rockets.

PW-19 Cotton Wadding,
Prod. No. 5842, 1.60

Parachute
Pquer Specia akar Can

Keep that chute “POPPING"
SMOOTHLY' with Centuri's
special chute powder lubricant.
Sprinkle it on during felding
and look for a small dust cloud
at apoges. |t really works!

PDR-17 Chute Powder,
Prod. Mo. 5880 1.75
2 oz, shaker can

Plastic
Drag
Streamer

For soft-recovery of rockets
waighing up to one oz. A
bright day-gio orange, thess
streamers are over 1" wide &
36" long! They eject the same
as a chute and are highly visi-
ble for those almost-out-of-
sight flights! Includes tape
discs plus instructions. Net
weight is .09 oz.

R5-20 Streamers,
Prod. Mo. 5914, 3 for .95

EYNsRgl=) see Flight Manual F:58




QL /
USTOM MODE

Selecting Parts Nose Cones =80
Manual F:2D

For simplicity, all parts numbers are based on seven BALSA ,

body diameters. That is, a No. 8 body tube fits a No.

B nose cone, No. 8 engine mount, No. B connector, etc. NOSE CONES _-I

Use the body tube guide circles at left to determine |——L:r\1;th
what sizes you need. A rocket fin guide {4 or 3 fin ] 1
configuratian) tempiate is also included. [llustratians | Balsa nose cones are machined from high grade
of the parts ara light-weight balsa lumber. They require “‘sand-
not necessarily n'-seal' finishing before painting, and a scraw
\ DIAMETERS to scale. More eye (not included) for shock cord attachment.
- 5 information on
ln'SIdF Outside designing and Prod. No. Dese. Size Length Price
#5SERIES 515  B43"  bufiding your
e 6130 BC-54 . 24E . 75
#7SERIES 715" 759" °W'1‘f":1&?;§h 5134 BC-70 37 16" .75
#8 SERIES 865" 908" st s 1 S 6136 BC-74 #7 3.5" .BS
Elighs e tua 6140  BC-83 #8 32" 100
#10SERIES 1.000* 1.040"  section of this 6144  BC-89 #8 a5 1.60
#13SERIES 1.300" 1.340"  order parts by 6148  BC-101 70 2o 88
#16 SERIES 1,600 1640  product number. 2i§2 gg:igg ﬂg 3o 135
#20 SERIES 2.000" 2.040" Qr":g;f’;; “E:;::;e_ 6160  BC-162 #16  3.4" 1,50
6002 5T-518 i 6164 BC-200 #20 =25 200
Airframe Parts BALSA TUBE CONNECTORS | 103
Solld balsa plugs for connecting i1 ey
BODY TUBES payload sections ta body tubes Lttt
This Is the tubing that forms the rocket body. when:a §ofid-wall is:Deeded. L_@:D

Use the fin and body tube guide above to

determine the correct sizing.

® Heat-welded

® Strong

& Lightweight

® Smooth

Prod. No.

6002
6004
6006
6008
6010
6012
6014

Desc.

5T-518
ST-718
5T-818
5T-1018
5T-1318
ST-1618
ST-2018

Size
#5
w7
#8
#1D
#13
#16
#20

CLEAR PLASTIC TUBES

ENLARGED PAYLOAD
COMPARTMENT

Prod. No,

6110
6112
6114

Desc.

CPT-72
CPT-83
cPT-103

18"

335

TUBE CONNECTOR

Prod, No.  Desc. Size Length Price
6270 BTE-7 77 * b .55
6272 BTC-8 #8 & .65
6274 BTC-10 #10 1w" .75 200
Price 6276 BTC-13 #13  1w" 85
70 6278 BTC-16 #16 13" .a5 %
&
1.00 HOLLOW TUBE COUPLERS '
};g Great for mujti-staging connections PIE)‘;%T(I:%NES -
2.00 & cutting guides for body tubina. | N L-——L_nn-_nh—-]

Joins equal diameter tubes.

Extramely strong. Plastic nose cones are precision-molded in a

U.5. Pat.No. 3,721,133 wide variety of shapes and sizes. Most have bases
with lugs (or eyelets) for attaching shock cords.
Plastic cones are ready-to-use in bright colors.

i May be painted with enamal.

Size Length Price

STANDARD TUBING PART NO, HTC-7COH* | Ff’ﬁ-ﬂ‘. No. DE-“:. i 7
COUPLER USAGE IS GUTSIDE COUPLER 6202 PNEC-51 #5 1.0 A5
] 65204 PNC-54 #5 2! .55
Prod. No. Desc. Size' Length Price ggig s:g;g i; ;g gg
SPECIAL DESIGN BHADAE N AT i 6220  PNC-89 #8 46" 1.00
DECORATIVE CAFSILE 6422 HIC-7A LA 45 €226  PNC-102  mlo 437 1.35
g A28 NHTGZCRH #7 Stéging: S50 6227 PNC103  gio 41" 1.00
Ueon At 8 Corﬁ"e' 50 6228 PNC-106 #10 45" 138

jze { " : 6232 PNC-132 713 2" :
Size Length Price 65430 HTC-10 Fio 1 = Geid e ¥l6 o5 110
7 G RS B e S S s 6240  PNC-167  #16 9.3 1.40
¥8 3.5 40 6438 HTC-16 Fl6 1.75" .66 §244 PNC-231 #20 32" 1.40
#lo0 3.5" A5 6440 HTC-20 #20 195" 75

| ROCKET PARTS

Illustrations are for shape comparisaon only.

They are NOT in scale to each other.

*Assemble using

plastic alua

Reducers

Reducers connect body tubes of different diam-
eters. They can be solid (balsa) or hollow
(plastic—paper). You would want a hollow re-
ducer where gjection gases must pass through to
activate the recovery system.

BALSA REDUCERS

Prod, No.

6352
6354
6358
6360
6362
6364
6366
6368
8370

PLASTIC
REDUCERS =
Prod, Mo.  Desc.
65386 PSR-7T8
6388 PSR-813
5350 PSR-1620

BR-10-16

Desc.

BR-58
BR-510
BR-710
BR-713
BR-810
BR-816
BR-1013
BR-1016
BR-1316

#10 BRS10

Fits Price

S5to 8 75
5to 10 .80
71010 .70

7to 13 1.00
Bto l0 1.25

Btols  1.30
10to 13 1.10
10to 16 1.25
13to 16 1.26

Fits Price

7to 8 .60
8to 13 .80
16 to 20 .95
45




Engine Mounts

Thase mounts hold and center the rocket engine
in the ““Airframe’ body tube. They can be adap-
ted to #8, 10, 13, 16 &20 body tube sizes. You
get everyihing you need including centering discs,
engine mount tube, thrust ring and sleeve tube.

See Flight
Manual F:28

SLEEVE TUBE

em-20
Prad. No. Desc. Fits Price
6052 EM-B #8 .B5
6060 EM-10A #10 .85
6064 EM-13 713 1.00
6068 EM-16 #16 1.10
6072 EM-20 F20 1.40

ROCKET RACK
6500 $1.50

This simple-to-build
rocket display can

be used for display ar
starage of your rocket. i
It's super-easy to assembie 1,
using pre-cut colored
fibre parts and white
glue.’ Fits nearly -
all rockets.

<

See Super Kit
section to see
Rack In use:

46

Miscellaneous ‘
THRUST RINGS ‘

These featherweight fibre rings are 3/8" lona.

Used as forward engine stop when giued into any :

#7 series body tube. =
Prod. No. Desc. Price d_--"‘ -l
5966 TR-7 &for.95 | " = Ein, N
NS THRUST
wd RING
CENTERING RINGS O
These rings center the ~ = s
enaine tube (#7) in #8 e M
& #10 body tubes. i =
T g CENTERING RING
Prad. No. Dese. Fits Price
58970 CR-8 #a B for .85
5974 CR-10 #10 6 for.B5

ENGINE LOCKS el AT

Ineludes mylar holding ring and steel lock
sirip. Keeps engine firmly in place in
flight & during ejection thrust. S &

iy X -y “I
Prod. No. Desc. Price g%y LM
5980 EL-1  3for1.00 ..} .~ !

e

LAUNCH LUGS

Slender tube glued to
Side of the rocket. The
launch rod passes thru
to guide the rocket
during lift-off.

Prod. No. Desc. Price

5928 LL-3 6for.G60
M-314 Centuri
Emblems
DECALS 36603 .35

While nearly all
Centuri rocket
kits have their
own decals, these
below are (deal

DC-3 Military
Insignias

for taking your HERM 7 00
kit one step fur-
ther. The sheets
are large (approx. DC-4 Missile
4, = Mar kings
4" x 10} and 36608
made in two, 1.00
three and four
rich caolors. DC-35 LLs.
Flags
36629 1.00

All parts

on this page
include
ilfustrated
Instructions
for their
use. Look
for packages
like these.

shock |
Cord

|
{ Fastener

i
[ L]
{]
| i
]
PL
| ’
p
k
Ejection —
Baffle
Body Tubhe —=
Launeh
Lug |y
Fins
(From
Sheeat

Balsa)

2 paris make
ngineg mount

> PARTS
ASSORTMENTS

Design your own rockets!

It*s Tun and easy, especially after getting same “basic flight time" bullding
several Centuri kits. Centuri model rockets behave just like real rockets
and most of the filght principles are the same. Imaging the thrill of sesing
your own design |Htoff and streak skywvard. Centuri makes it easy 1o fly
your own desians with two custom parts assortments that are loaded with
parts, including our dasign manual that takes you step-Dy-step through
one successful flight experience after another. Check out the assortments
pelow and get some exciting and rewarding Tlights.

Prod. No. 5454

$11.95

Beginner’'s Special

Bulld 6 complete single-stage rockets with these parts!
Ideal for the beginning designer, and |1's made easy Dy
the simplified instructions in the Designer's
Manual. Just look at what vou get—

Body Tubes (Na. 7)

Mose Cones (Baisa & Plastic)
Fin Material Sheets
Fin Pattern Sheet
12" Chutes

16" Chutes
Screw Eyes
Shee! Tape Discs
Roll Shroud Line
Elastic Shock Cords
Thrust Rings
Launch Lugs
Shock Cord Fasteners
Rocket Designer's Manual

O OO BN e L D e = TN

Prod. No. 5458
$16.95

Build 8 big rockets with this fantastic assortment of parts. Great for groups
and clubs or the serious designer who wants to go higher and faster.

Designer’s Special

MNOSE CONES: PARACHUTES:
3 No. 7 Assorted 3 12" Chutes
3 MNo.8 balsa & 3 16" Chutes

2 MNo. 10 Plastic
BODY TUBES:

3 Mo. 7 Tubes

3 Mo. B Tubes 1l
2 No. 10 Tubes

1. Plastic Capsule
FinS:

1. Fin Pattern Sheet
6 Balsa Fin Sheets
ENGINE SECTION:
3 Thrust Rinas

5 Engine Mounts

2 20" Chutes
MISC:
It 1 No. 8 Connector
2 Sheets Tape Discs
1 Roll Shroud Line
8 Elastic Shock Cords
8 Shock Cord Fasteners
8 iLaunch Lugs
1 Flag Decal Sheel
3 Screw Eyes
1 Rocket Designer's
Manual

OVER 20 PARTS!

5

Thirust
Ring*

Engine
T Lock




CLUB GUIDE

The new Centuri Club Guide is filled with
useful information about rocket clubs.
Toplcs cavered Include: how to aroganize,
running a club range, publicity and growth,
club activities, publishing a newsletter,

® COMPLETE! funding and working with authaorities,
PACHASES) i B ey
3 Wi : 1 ed clu n
® 40 PHOTOS! solid help in this manual. Indispensible
& MANY TIPS! for teachers and youth leaders and all
® VERY USEFULI e club libraries. Get your copy today.
Prod. No. B1896 $1.00
POWER SYSTEM HANDBOOK ROCKETEER'S GUIDEBOOK TECH INFO REPORTS
Seven exciting S ~  The good basic et e o
¢ rocket projects : reference for
= with historical all rocketeers. = : "
< info, flight Info from A
g procedures, to Z." Richly
engines and illustrated with
g ‘construction. charts & photos.
£ 200 ilustra- 36 pages.
5 _:::“: :”‘ nag&s.  Prod.no.
& o] n. 81900
MEENNNT. sis27 sf“ $1.25 fu
=] 51 00 ‘ Oddtl 1 ]
‘DESIGN MANUAL EDUCATOR'S GUIDE

This chart shows which Centuri
publications to use for specific
information. The "F'* numbers
and subjects are all in the

Flight Manual. The starred

entries indicate that subject
is covered in extra detal|

in that specific publication.

m tips on bulld-

Everything you need to
know about Rocket
Stability (TIR-30]).

+ Loaded with Teacher's guide

IS o rocketry in

ing *‘own de- the classroom. Center of Pressure
sign' including Includes know- (TIR-33), and Aititude
payloaders, ‘ ledge tests Performance (TI1R-100).
boost and high and suggested ® TIR-30 (1
altitude. 200 i curriculum. F'n:u.3 N:[h. glp;g;s} $1.25
Itustrations, 64 pages.
32 pages. @ TIR-33 (36 pages)
e 'n}d G e :;:;ﬂ. No. Prod. No. 81904 §1.25
T gl WL '3
5 T @ TIR-100 (40 pages) )
g%.szssa ,J ' — $2.00 Prod. No. 81906 $1.25
p. ; !
REGULAR PUBS SPEC :
| Eouian fuss | gy, | SPECIALITEMS  (seeps. 5)

HANDBOOK OF MDI:!EL
ROCKETRY -
‘by G. H. Stine g
Most complete
/¥/ M.R. book ever.
353 pas. 204 1L,
#5480

F:' TOOLS & $5.95
F:2 Fe0mass *
F:3 750G *
F:<] 3505 b hadl | Ead Sl £.T.V. MODEL BOOK
Buiid and fly space &
F:5 G * ke e * . Special Effects madels,
F:Ew x|olule * 2 ;‘:g;gs; 149 |11 s
i 7 Piarsamanee| [*|= oo x[* x| x| ,
: TIR-25 SUPER-C Engine Teeh Rpt.
F;B R e *| k| oo *|e #907,294 (sand stamped env.) N/C
F:9 255 *| |e|® * | TIR-52 CLUSTERING Tech Report
CLUSTERED | 1 #81905 (free in Saturns)
F:10 857 i) *'l* *| |= i
F.- TR | MINI-MANUAL: Overview of the hobby
«TT80x o B o s o #B1915 (free in autfits) 15¢
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This publication is

filled with basic info to get

you started off on the right foot

in your own modal rocketry program
The “F" numbers in the publication

INMTROOoUCTION

The following is @ planned rocketry program
which will Introduce you to the varjed aspects
of this exciting hobby. Each step adds new
skills and activities. By the time you complete
each step of the program, vou will be an ex-
parienced rocketeer in all the major areas of
modal rocketry.

BASIC SINGLE STAGE KITS:*

Build and launch several single-stage kits to learn
basic rocket construction and recovery devices.
These are good choices:

1 Screaming Eagle . .. Parachute

2 Astro-1, Javelin ... Parachute, balsa parts
3 PS5, X-7....04.... Parachute, balsa parts
4 LI Hercs . oL .. .. Tumble

5 MICTON s avi s es Streamer

6 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
stabjlity."

PAYLOAD LAUNCHING:*

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

Sriipe Hunter Payloader |1

MULTI-STAGING:* (F:8]

Build and launch one of the multi-stage kits to
learn technigues of stage coupling, separalion and
and upper-stage ignition, such as:

Black Widow Excalibur Power System X-7
Arrow 300 Lona Tom Stiletto

CALCULATING ROCKET ALTITUDE:

Read Centuri TI1R-100 technical report to learn
how to figure the altitude of your models before
you fly them. Learn how to select the proper
delay time for different models.

BOOST GLIDERS: (F:9)
Build and fly one of the following maodels to
learn the basics of rocket gliders:

Space Shuttle S5T Shuttle Minl Dactyl
CLUSTER IGNITION:* (F:10)

Buila and fly multiple-engine rockets to learn the
technigues involved in flying cluster modaels.

Saturn V Saturn 1B Power System X-16

Power System X-16

*All the elements of the program marked with an
asterisk can be found In the Centuri Rock-
etry Exploration Power System Outfit.

MANUAL

chart of your
cataloy are references. Your
catalog had many RE&D tips whieh
refer yvou 1o an "'F number within

this FLIGHT MANUAL.

4 custom pesiGNING:

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

F. TOOLS &

Work Choose a work area that is well-lighted,

Area: ventilated and'is in an out-of-thé-way
place. It should have a smaoth, fiat sur-
face and enough room for you to wark.

Glue: Different glues are for different jobs,

White glues or aliphatic resin glues {such
as Wilhold glue) are for gluing
porous surfaces together (wood and
paper). Plastic resin and liguid
plastic giue are for plastic, although

1 they work in different ways. Plas-
tic resin actually forms a link of

[ plastic between the twa parts while

e — liguid plastic glue "welds'" the two
parts together. Sametimes you may
even use epoxy or the super-strong
cyanc-acrylate glues, but be carefull

Once these strong glues are applied

they are tough to get off.

Knife: A modeling knife is an invaluable tool.
A good knife likean X-Acto knife will
come in very handy, but keep a good,

sharp blade in it.
— g e— This blade style |5 best.
You will need scissors to cut out paper

parts and shroud lines. Get a good pair
and keep them in good working order.

Scissors:

A selection of different grits of sand-
paper will help you do a good job

I in shaping balsa parts like

fins and wings. Grits of
Brushes:

Sandpaper:

120 to 300 are the most
commonly used.

Get a large and small brush of good
quality so that the bristles don't fall
out after use.
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Body
Tubes:

Body tubes are made of paper with a
special glassine coating that gives them
a smoeoth surface and makes them stron-
ger, Many modelers will Till the spiral
seam |ines in body tubes by painting
them with sanding sealer or Dalsa filler-

- "
e o



Balsa: Balsa is used to make nose cones, trans
ition sections and fifs. Balsa grain needs
to be filled with an appropriate filler,

such as Hobby Poxy or Fillercoat.

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

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

F:2 FEinsiEs"
A. FINS

Select a fin shape and draw i1 on to a plece of
card stock to make a fin template. CUt out the
template and trace the patiecn on to the balsa
-ghael, making certain the graln in the balsa runs
toward theside of the fin which will be glued to
the rocket (rool edae).

Balsa is soft and easy to cut, but a few basic rujes
must be followed to gel consistently good results.
Always use a metal straight edge as a cutting
gulde 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: Hoid knife as shown for best results.

Side
View

Front
View

Bafore attaching fins to the rocket, sand all fins
to the proper shape. Place tham together and even
up the edges with a sanding block or by running
them over a sheet of sandpaper held flat on your
work surface. Lightly sand the surface of the fins

and round the leading and tralling edges.
Mark the body ]
tube by placing
It over a lin 1k
\ Pencii
location and Mar

alignment b

guide. 120
Fin
Guide

{F o

Extend the:lines parallel with the =z
long axis of the body tube by .r—’——)
placing the tube against a door

Jamb, thellp of a drawar, or Dther |
material which has paraliel sides

and a thickness of at least & the ‘r
body diameter. Extend the |ines ) Ij
you marked on the tube the full \‘ ‘1
length of the tube with a pencil.

e

when gluing fins to the body tube, whether they
are balsa or fibre, it js a good idea to get a good
strong glue Joint. This is done by using'a tech-
nique called “pre-giuing.”” Apply a line of glue

to the root edge of-a fin and place it on the tube,

atigning it properly. Now remove the fin from
the tube and allow the glue to dry siightly, W
50

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 |pint.

Always check the alignment of the fins as they
are drying to be sure you don't giue 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 |oints to make them extra
strong, APply glue along the
joint between the body tube
and the fin, on aach side of
the fin, and smocth into a
fillet with your finger, as
shown at right. Support the
rocket so the glue won't

run while it dries.

./ Fillets
B. ENGINE MOUNTS

There are basically two types of engine mounts;
shown balow. One uses two solid rings which
hold the engine tube in place, while the other
uses two thinner cardboard rings supported by
a stage coupler tube. Both are effective engine
mounts. I is usually a good idea to use an en-
gine lock wheraver possible because this means
you can change angines quickly without taping
for a tight fit. You can add an angine lock to
any engine mount used in a size 10 tube or larg
er by simply cuttinga small slot 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 iock packages.

b [
My ar
Lotk
Ring

C. LAUNCH LUGS

itIs impoartant that launch lugs be glued on cor-
rectly because they help to guide the rocket for
the first three feet af its flight. Always check
the alignment of your |launch lugs carefully,
especially [T there js more than one |ug. You can
use a spare launch rod to be certain the lugs

ara proper|y aligned.

2
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Launch Lugs

Launch Rod

D. NOSE CONES

Sometimes it is necessary to correct the Tit of
cones and payload sections because they are
too tight or too |oose in the body tube. For a
balsa nose cone, sand the base of the nose cong
slightiy if the Mt is too tight. If the nose cone
is plastic, peal away the first inner layers of
paper [nside the body tube, | the nose cone s
too loose, add a wrapping or twoe of masking
tape to the base of the cone. it should fit snugly
but not so tight that 1t will fail to come off
when the ejection charge is activated.

Applying !

E. SHOCK CORDS

Shock cords absorb the shock of ejection and
als0 link the body of the rocket with the nose
cone and recovery device, There are many ways
to attach shock cords but here are two'easy and
effective ways:

TUBE-SLIT METHOD:

Cut two slits clear through the tube far enough
down the tube so the shock cord attachment
won't Interfere with the nose cone. 5lip the
shock cord through these stits as shown and
push tha paper back in place. Apply glue to
the outside of the attachment.

Smear
glue on
shock
cord

Inward

PAPER TAB METHOD

Cut a regular plece of card stock and tie the
shock 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 tied to the
screw eaye 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 nose
cane. The snap swivel not only keeps the
shroud lines from becoming tangled, but
allows quick changing of parachutes from
different models.

Another technige is to tie the card through
the evelet, and then tia its free end around the
shroud ling loop.

% j;;:; Tiad te
snap shroud
eve

screw
swivel line loop

G. HOME-MADE PAPER REDUCERS

Making your own paper reducers (ar shroud)
requires drafting tools, practice and lots of
precision!

(@ vou must know (@) Center Point //I\
A Transfer onto card

dimensions
ﬁ stock, along a

& f centerline to
T determine a [ i
1 center-point. |

e

@ Center Point
-

Draw arcs thru
all four inter-
sections using
@ CoOmpass.

A model rocket that has a good finish on it and
is impressively painted will become a show piece.
A good finish |s easy to create, and only takes a
little practice. The technigques listed below will
help you get a good finish every time.

A. FINISHING BALSA

All balsa parts have wood grain which must
be filled with a specially prepared filler befare
painting. If this is not done, unsightly grain
will appear through the paint.

Lightly sand the balsa
surfaces with fine sand-
paper. Apply two coats
of sanding sealer or
balsa fillercoat (available
at most hobby shops)
and allow to dry about
45 minutes. Sand the
balsa surfaces thoroughly.
and apply anothar coat.
Allow to dry and sand
again, Continue this
process until the desired
surface is obtained. You
will find it doesn’'t take
very many coats to get a
glass-smaooth finish.

B. PAINTING

You can use either enamel spray paint or buty-
rate dope to paint mode! rocketis, although the
spray will produce a quicker, tougher and bet-
ter looking finish. Also, you may apply enamel
over completely dry butyrate dope, but NEVER
apply dope over enamel, as it will completely
ruln the finish.

T

LT

it coat of fillercoat

2nd caat al fillafcoat

L e T

Aaftar sanding

IRTTH e L

Ard coal of fillercoat

[T = TR

Atter sanding

We recommend that you use a good guality
enamel spray paint. Spray painting properly
requires a bit of patience and practice: Always
hold the spray can about 12 inches away from
the rockel and spray with even passes of the
can. Dan't try to paint the rocket in one coat;
use two or threa light coats to prevent sags,
and then apply a final “wet'" coat.

It you wish to use more than one color, 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 colar. Continue the
process until you have applied all colors to
your rocket, then remove the tape carefully.

Masking is am art Iin itseif, but it is not difficult
ance you try it a few timas. Use a goad guality
masking tape and apply It carefully. You can



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

— Second color applied here

Second color
- applied here

Paper Tape

Paper

Tape

C. DECALS

Decals should be applied with care so that they
will last: the lifetime of the rocket. Make sure
the surface Is clean and the paint is dry, The
smoather the surface the betler. Follow the
decal Instructions for soaking the decal, and
avoid touching it with your fingers when apply-
ing it, as the oil on your fingars may interfere
with the decal sticking properly. Biot the decal
carefully to remove all air bubbles and aliow to
dry overnight. Then cover wilh a clear enamel
spray to protect the decal.

[ S

Sea your Centuri catalog’s engine section.

F’-'s RECOVERY

w TECHNIQUES
The recovery system |s one af the most import-
ant parts of a model rocket brecause it returns
the rocket safely to the ground, ready for
another flight. Few modelers |ike 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 tips.on
how to use them.

A. TYPES OF RECOVERY SYSTEMS

Parachute: Parachute
recovery Is perhaps the
most cammaon form of
madel rocket recovery.
At ejection, the para-
chute fills with air and a

opens over the rocket,
slowing the descent
toa soft landing.

Streamer: A streamer is a long, narrow
place of crepe paper, plastic or mylar
which unfuris at ejection and creates
drag as the wind passes by it. It siows
the rocket down for a safe recovery.
Streamers work well'in smal| diam-
eter lightweight models.

Tumble: Tumble recovery is usad
on very light models. The engine
Is ejected, changing the stability
of the model and causing' it to
tumble safely back Lo earth.

Boost-glide recovery: A
boost glider returns to =
earth by glide recovery,
usually ejecting the engine
along with a power pod

thal is recovered by para-
thute or streamer,
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Drag Recovery: Indrag recovery
the model is |ightweight, but
large enough to create its own
drag and slow itself down as

it returns to the ground.

B. PACKING PARACHUTES

There are as many ways
to pack parachutes as
there are model rocket-
eers. The best and most
reliable way we've
found is illustrated here.

Hoid the canopy at its
center and flatten out
the pleats. Fold the
canapy and lines as
shown.

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

A streamer issimply formed into a roll and in-
serted into the body tube. At ajection It will un-
roll and deploy. Be sure to pack it just before
launch though, as it will not fully unroll if it is
ieft in the body tube too lang.

If wou fly in extremely cold weather, you may
have to treat your plastic recovery devices to
keep them from ''setting.” Plastic which is left
In a cold temperature has a tendency to stick
together. You can solve this problem by rubbing
chute powder on the parachute. This will make
the surface very smooth, will lubricate it and
prevent it from sticking.

The amount of wadding used in your rocket is
impaortant too. Follow the directions on the
package for your first faw flights. Scon, you

will get a ““feel" for how much to use. Remember
that the amount of wadding is |ess important
than the volume it fills up. It should be |acsely
packed but still protect the recovery device.

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

1. Use a smaller parachute.

2. "Reef" the shroud lines with masking tape.
3. Cut aspill hole' in the center of the chute.

Spill
Hole

F:6 5RE52
v PREPPING
A. LAUNCH SITE CHECKLIST

These are items you should bring with you every
time you go to fily model rockets.

Launcher ScCis50r15

Firing system Knife

Well-charged battery Screw driver

Engines Glue

lgniters Centuri catalog [fo
Wadding check with engines

Masking tape

B. PRE-FLIGHT CHECKLIST

1. Pack the recovery wadding into the body tube
5o the recovery device will be protected.

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

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

4. Make and |nstall a Sure-Shot igniter.

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

6. Clear the area. Check far low-flyingaircraft in
the vicinity.

1. Armi the launch controller.

B. Countdown.

9. Launch your rocket!

you should use)

- STABILITY &
] PERFORIMANCE

A. FORCES ACTING ON

A MODEL ROCKET
A model rocket flying through the air has many
forces which act upon 7i. See the diagram below.

Drag &

it
Gravity | Lohue

Yaw
Right

Yaw Axis

Yaw Left

Pitch  Rall
Down  Left &
Right

The forces of thrust (produced by the rocket
engine), drag (from the air moving across the
rockel) and gravity all act an the rockef along
its longitudinal {long) axis and are called |inear
forces. The rocket also is subject to rotational
forces (pitch, vaw, and roll) which act'apout
rotational axes.

The paint on the rocke! where all these axes
meel is called the Center of Gravity (CG). It is
the point where the rocket balances,

There is also a peint on the rocket where all aero-
dyanmic forces can be considered to beacting.
This is known as the Center of Pressure {CP). It
is not as easy to find as the CG, Centuri's TIR-
33 gives a detailed mathematical analysis of the
method of finding the CP of a model rockel—
but yau don't have to do that to find out if the
rocket is stable,

B. BASIC RULE OF STABILITY

All you need to know about stabllity is when

your rocket is in Tlight, it must always have the
Center of Gravity (CG) ahead of the Center of
Pressure (CP).

STABILITY TEST

An easy way to test for stability Is the "swing
test." Get a six foot long plece of fairly substan-
tial string anad tie it around the balance point

of your fully loaded (with engine) rocket. Go
out into your back yard ar othér open area and
swing the rocket around your head, watching it
as it passes. If the rocket pointsstrajaht in the
direction af flight, it is stable. If it doesn't, dont
fiy it until 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 (moves the CPck;
back, behind the CG}

Once you have made your corrections, test your
model again tosee if it is stable. I it still isn't
stable, make further corrections.

The swing-test sometimes causes rockets to be
“gyer-stabilized." Some Centurl kits won't guite
pass the test, yet all are very stable in flight.

C. PERFORMANCE

While there are many factors acting on a model
rocket infllaht, few of them can be controiled
in order to increase performance. Rotational
forces {pitch, yaw and roll) are the rasult of air
acting on the rocket and (except for roll) cannot
be controlled. Gravity s the same no matter
where we fly on the Earth, so that leaves Us with
thrust and drag. Thrust can be changed by Lsing
a more powerful engine, but to increase the
performance of the model itsslf we can anly
change the drag on the maodel.

How can we change drag? What are the factors
which affect drag? The drag on a model rocket
can he exprassed-as follows: 0y = ey p\.r‘"‘i‘\

Where D= Drag on Rosket

A = Frontal Area

V = Velocity of Rocket
p = Density of Aijr

Cel = Drag Coefficient

This jooks more diffiuclt that it is. Al this equa-
tion says is that drag is affecied by the fronlal
area of the model, the speed at which it is travel-
fing and the dansity of theair through which it
travels. Whats more, It tells us that the velocity
of the model s the most impoartant factor; as
velocity goes from 100 feet per second to 200
feet per secaond, drag goes fram 10,000 units to
40,000 units (the square of the velocity).

Of all these factors, only two are easily caontral-
led. Air density is fairly constant, and velocity
depends on the size of the engine, the walght of
the maodel and ofher factors. This leaves us with
frontal area and the drag coefficient.

Dirag increase or decraase directly with fraontal
area, | we decrease frontal area, we decrease
drag. There are a number of ways to decrease
frontal area: use a smaller body tube size, use
no transition sections, reduce the number and
size of fins, However, we must always be careful
when changing parts on a rocket that we keep it
stable.in flight, To get the best performance
from your rockef, a good general rule Is.to use
the smallest dirameter body tube and smallest
size fins THAT WILL GIVE vOuU ADEQUATE
STABILITY!

e -



Another way to reduce fronial area on your
model rocket s to give it a smooth finish.
Finishes that have bumps and chips in the paint,
rough edges or grain showing through on balsa
surfaces present a great deal more surface area
to the on-coming air and therfore have more
drag. Strive to get a super-stick finish on your
model by fallowing the tips in the section on
finishing in this manual.

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

is the drag which results
from the altitude at which
the model “attacks” the

ajr or by objects on the
surface of the model which
directly cause the production
of drag. One type of induced
drag is caused by high angles
of attack (see diagram). If
the maodel is not pointing

jn the direction of the flight
it presentsa much greater
surface area to the air and
drag increases, High angles
of attack occur whena mod-
&l wobbles through the air.
Yaou can reduce this prob-
lem by making the model
maore stable—add more nose
weight or increase fin sizes.

Direction of travel

e =Angle of
attack

=
=
(=]
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The rocket's launch [ug can also be a major
source of drag. In fact, studies have shown that
it can account for up to 30% of the total drag
on the model. You can help reduce this drag
by trimming the launch lugs to a streamlined

stope as shown below.
7z RN

One of the most Important ways to help cut
drag is by using the proper shapes. While sharp
angles and pointy shapes may look like they give
better perfarmance, studies have 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 squation—the drag
coefficient,

The drag coefficient (Cg) I5 a dimensioniess fac-
tor that brings into the eguation some know-
jedge about the shape of the model. The less
streamlined the model is, the higher the drag
coefficient. Every part of the model rockel has
a drag coefficient of |15 own, even nose COnes.

i

Flat

¥ -.02 =05
Conical Rounded Ogive Parabolic
IHere you can see the parabolic shape has the
the lowest drag coefficient and the least drag.
Notice that it is rounded; thare should never be
any sharp angles on your rocket If you want to
have the best performance possible.

b

The idea of using rounded shapes applies to fins,
too. Fin cross-sections should be shaped to a
straamilined ‘*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 draag.

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

F- B muLTI-
M STRAGING
A.WHY MULTI-STAGE?

Using more than one stage on a model rocket
can greatly increase altitude. Two engines which
fire in succession will often carry your rocket
higher than if you clustered them In a single
stage. It is important to understand how muiti-
staging works bafore trying this compiex model
rocketry technigque.

B. HOW PASS-PORT* STAGING WORKS
*U.S, Patent No. 3,721,193

The lower stage of the rocket containg a booster
engine which has no delay or ejection charge
(that's why the designation of the delay charge
i ""0." Example: AB-0, B14-0, etc,)

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

booster engine. When this thin wall breaks, hot
particies of propellant are thrown forward into
the nozzle of the upper stage engine, igniting it.

In the Centuri Pass-Port Staging Systam, some
of the rapidly expanding gases which contain
particies of propeilant from the booster engine
are allowed to escape through 2 paorts in the
coupler joining the stages. This aliows just a
split second to ignite the next stage before the
first stage drops off.

The first stage alone is an aerodynamically
unstable body that will tumble or glide safely
to Earth. Meanwhile, the secand 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 flylng a multi-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 should be
of the standard type, with a delay and ejection
charge to activate the recovery system. In most
cases, the delay charge should be of greater dura-
tion than with a single stage rocket, since the

velocity of multi-staged models is much greater
W and they therefore need more time to
54

coast to peak altitude. Booster engines are almost
never used (n non-staged rockets, except.in spe-
¢la) cases such as/the Centuri Fiying Saucer and
X-24 Bug kits.

D. DESIGN AND e— sTi008

CONSTRUCTION - cRi10
When mounting engines Ta-7
In multi-staged rockets, w | =
follow the example 72 e
shown here. Each stage i CRI0
must be coupled by E

the special "Pass-Port"
coupler [HTC-7COH)
In order for each stage
to work praperly. In
rockets with larger body
fubes than a number 7
each stage should be
coupled with a stage
coupler for that size
tube. Best performance
will be obtained using
a3 number 10 tube.

HTC-7COH
Pagspars Couples

HTC-10
CR-10
sr.23
CR:I0

ST-1ad
Ta-7

HTC-7C0H
Passpart Couplar

HTC 8

E. STABILITY

Multi-staged rockets

need Lo be stabie . CR-10
just {ike single- <
stagers. The extra e STIE
weight in the rear 1 ST-103
of the model means e
you will need great- CR-10
er lin area, Check

- TE-7 5h
each section of the L i

rocket separately, starting by

doing the “swing tast” for uppermaost stage,
then adding each stage one at a time and check-
Ing stability.

F. RECOVERY

Because multi-staged rockets fly to very high
altitudes, then have a greater tendency to drift.
Try using a streamer ar parachute with a spill
hale o reduce drift. Never fiy 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.

Chute
Recaovery

Streamer
Recovery

WIND s—

G. SPECIAL FLYING PRECAUTIONS

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

2. Use an engine with a delay and gjection In the
uppermost stage,

3. Mever use a standard engine in the booster as
this will almost certainly cause a crash.

4, Be sure all engines have their nozzies pointing
rearward.

5. When fully prepped, stages must couple
logether smoothly and snualy. Fit should
be tight enough so that boosters do not fall
out of upper stage by their own weight.

6. Fly over saft dirt or grass to minimize dam-
age to the tumbling booster as it lands.

"l BOOST
] GLIDERS

One of the most exciting aspects af model roc-
ketry involves launching gliders with model
rocket engines, There are various kinds of boost
gliders, but in sach case the rocketeer must solve
the problem of launching a glider (designed to
fly al low speeds) by means of a rocket engine
(designed 1o fly at high speeds).

A. TYPES OF GLIDERS

Many desians have been used Lo solve these prob-
lems, The varied designs of boost-glider vehicles
Inciude the forward engine B/G, the rear enging
B/G, the pop-ped and the parasite. Of these four
types, the most common today are the last two.

in a pop-pod boost alider,the rocket engine is
enclosed 1A a "pod™ made up of 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 commaon
paing the "'piece x' attachmeant, in which a
small piece In the shape shown below |5 cul out
of the body of the glider and attached to the

pylaon.

A parasite glider is one which Is carried aloft

on & larger very stable rocket booster. A good
example of this is the 55T 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 rocket
portion is ejected and the glider returns to earth
ina normal asrodynamic glide.

B. GLIDER FLIGHT

Making your B/G fly properly in both the Hoost
and glide phase can be a difficult problem. When
a gilder glides through the air, its asrodynamic
surfaces (wing, horizontal stabilizer and rudder)
provide the 1ift to sustaln flight al |ow alrspeeds,
The center of gravity for gliding should bein a
specific location on the wing. However, during
boast, the wing should not act to create Hft. It
Is necessary to move the center of gravity for-
ward 5o It Is substantially in front of the wing.
The addition of 8 pop-pad, with the weight in
the front, accomplishes this.

Launch CG

Glide CG

sle- &



C. DESIGNING A GLIDER

You can design your own pop-pod boost glider
using the parameters give belaw. When 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. EMGIME TYPE WING AREA
W2l 20 sq.;in.
A 30 sq.in.
B8 45 sq. in.
C 60 s5q. in.

The area of a reciangular wing is equal to the
|length (span) times the width (chord). Choose a
dimension for one side, plug it into the formuia
and [t will give you the dimension for the other
side. (Ex: for VzA gliders, A = 20'sq. inches. |f
the wing is 2 inches wide, then it js 10 inches
longa}.

From these dimensions we can get the other dim-
ensions of the glider. The area of the horizontal
stabilizer is equal to'1/3 to 1/4 of the wing area.
The rudder should be 1/10 the wing area. Deter-
mine the dimensions of the span and chord of
each of these pieces as you did with the wing, by
choosing a dimenslon for either span or chord
and plugging It into the formula to get the other
dimension.

Now we have dimensions for all the surfaces of
the glider. The body len?th is determined by
finding the remaining two por-
q I5|i[‘:uﬂs wel ;H!fl don't kriu:{w ltsze
agram}. **|' is equal to
Ehgrs the wing span. *n" is equal to

times the
Stab. Chord  wing chord.
: =il
'-; f-n [ Stabilizer
g Span
s 1
Rudder

o

Ruddar Chord |

Finally, we need to determine dihedral, which {5
the angle between wing panels. This is equal ta
1/8 of the wing span for each side, As you can
sea, there are a number af ways to form dihadral.
The small Vv type is the easiest to make, bul try
different kinds.

V Dihedral -_1,,-'3 wing span
™N\._  Tio Dinedral " 178 wing span

Polyhedral 1/8 wing span

The last step Is to make a pod. The pylon
should be large enough to keep englne exhaust
off of the wing. This should be at least 1/2

to 3/4". Make 3" re‘the pod will come off
smoothly at ejection, but isn't so loose It falls
aff 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 alider turn laft or righ

t
" e

F: t'a CLUSTERED

Sometimes a single engine |$ not enough to
launch a large -heavy model. Clusters of several
engines are used to accomplish this task. Remem-
ber that when angines are clusterad they should
be ciose to each other and should be balanced
around the counterline of the rockat.

© @ @

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

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

Exist]nri
micro clip
leads

* BReg. T.M.
Ceanturi

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 angine. This will pravent
the damage to your modal if one engine does
not fire. Many times the ejection charge from
one engine can start another engine burning
from the sjection charge end.

on YouR
F-' " own
MORE ACTIVITIES

® Get involved in model rocketry by joining a
local rocket club. You should also join the
Mational Association of Rocketry (MAR) for
more extensive rocketry activities.

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

@ Build and fly more Centuri kits, increasing
Kour abilities by advancing upward through

igher skill levels.
Design your own rocket—Centuri's Design
Manual can help you here.

@ Take part in local, regional and national mod-
el rockel contesis sponsored 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 United States will host

the 1980 World Space Modeling
Championships on September
7-12 in Lakehurst, N.I, at the
Naval Air Engineering Center.,
This WSMC, the ultimate test
of model rocketry skills, is the
first ever held in the U.S. The
earlier three were in Eastern
Europe.

The WSMC is run like the
Olympies with non-professional
contestants and no government
funding for the U.S. Team.
Centuri and other aerospace
companies are helping the
NAR sponsor the meel, You
can help by buving a team
patch. All net proceeds are
donated to U.S. team and meet
EXPENSCS,

Team members were selected
last August to allow & vear for
training. This is by far the
most important model rocket
competition ever held in the
1.5. Please help to make, it the
best ever. Everyone is welcome
to attend. Centuri will be

there ... . sce you in Lakehurst?

" Centur:

Championships

SUPPORT YOUR UNITED
STATES ROCKETRY TEAM!
Wear the official patch com-
memorating the meet! High
quality cloth emblem is 3"
big, embroidered red, white &
blue. Only $3.50, product
#9020; s=e cotpon or page
61. Help America bring
home the “gold™ in 1980!

Guppy Youngren, Americas 1st
WMSC World Champion, won
the Eagle Boost Glide at the
Brd WSMC in Bulgaria, 1978.

=l 1
> |, |

B BN

Contestants check the launch rack at NARAM 21 {note Sat. V).

#1B 1980

Jerry lrvine & Astrobee-D

NARAM 21

The National Association of
Rocketry held the 21st LS.
Model Rocket Championships
from August 5-10, 1979 at
the Johnson Space Center in
Houston Texas. Model rock-
eteers from all over the
United States gathered for the
activities, which included
competition, displays by man-
ufacturers, tours of the NASA
facility and the usual model
rocketry fun. NARAM is

held each year in different
locations in the U.S. Anyone
who belongs (o the NAR

can participate in this impor-
tant model rockety event.
For more information about
the NAR and next year's
NARAM. contact NAR Head-
quarters, Dept. C-80, Box 715,
New Providence, NJ 07974,

o A

pOS=crrg
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HERE ARE THIS ISSUE'S WINNING ENTRIES!

COMET
Assembied & designed by
HENRY WIECZOREK,

Bayornne, NJ

The Comet Lath: 13"

is a 2-stager Diam: .076"
- "

Front View SpAncAiCh

Other Parts: Engines:

LL-3 ist  2nd
(2) TR-7 B6-0 AZ-ZS
(2) R5-20 C6-0 BAE
S5C-18

SGCE-T

3/32" Balsa

1@“"
o <]

T
PNC-76

H;l"cvwcaH

3" Lgth
5T-718

Other Parts
LL-3

EL-1
EM-13
cP-20
SCF-1
SC-18
3/32'" Balsa

(2) 2-1/2"
Lath
ST-518

QUASAR
INTERCEPT!
Designea and
built by
SAM LOWE,

Lath: 15.2
Diam: 1.34"7
Span: 7.3"

2
M:ke a
o
ﬂ“
@
€ Grain s

=
¢
=
3
a
:

Fin A

&' Lath
5T-B18

{2}

| 3" Lgth

5T-1318

(4) 1'* Lgth
ST-818

@)

OR

Louisville, KY a

1 Engines:
B4-4,
B&-4
C6-5

Make2 Make3d
Glue piece B onto

Sam & Henry both chose the Saturn V' as their prize.

j Tins 2&6B
- -
1
f 2-5/16"
!
"f Make &
-
P 1
(172

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 o photo-
graph of the model and a drawing
which includes a parts list and vour
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 Centuriand can not be returned.
4. Employees of model rocket
companies and their families are
not eligible.

5. Entries judged on origmality,
neatness and completeness.

6. Do not send the actual model
7.Send as many DIFFERENT
entries as you like, but no
duplicates,

8. There is no deadline. A winner

is selected twice yearly and
notified by mail.

9. Specify which prize vou 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 Lo the fantastic Saturn V
kit or Power System Outfit!

TIPS

® Choose from
available parts.

& Avoid large
forward fins

® Use your
imagination.

& Make vour
entry clear
and readable.

e Take your
time and do |
a good job, |

Don't

Photo!

b8

TIM PRENICE of Akron, Ohio
is the winner of the Photo
Contest. His carefully done
photo depicts a Centuri LLS.S.
America in o seeming fly-by

of one of Jupiter's moons,

You can enter this ongoing
Photo Contest and try for the
prize, a $10 Centuri Merchan-
dise certificate. A winner is
picked for each year's issue
of Rocket Times, Send in
your best photo about model
rocketry addressed to: Photo
Contest, in care of Centuri
Rockel Times. Try for good
contrast and sharp focus.
Remember that people in
the picture make it more
interesting for our readers.

TELEVISION 3
SPACESHIP :

MAYBE YOU WILL WIN A “BUCK ROGERS*-KIT!

Here's your chance to become a contest winner and raceive a
valuable prize. Just follow the rules and match each photo with
the correct TV show title on the form below. The first 20 cor
rect entries will recelve their choice of Centuri's Buck Rogers kits

20 PRIZES!

1. Entries mext use eoupon batow lar facsimile).
Blacken pne square in sach row soross
2. Entries cannot be sccepted after December 1, 1980,
3, Prizes awarded to the first 20 peophe to correctly identify alf phoroe
4, One entry aliowed per pavson, Entries becoms
the property af Canturi and cannor be returmed,
& Employess of model rocket companies are not eligibie,
& Winners will be notified by mail within 50 deys sfter
dasctiine Names will be pubijshed in next Rocket Times

£57979 Rebert T Dile

Phitos courisyy TV Charkot; Box 234 Depe. CH0. Mess, AZ 5201, Thalr higa 5F siide cxtalog cons $1.25

- L _- B =B R R 1 MOVIE FLYING
@ Fireball XL-3 me |A|BIC|DIE|F SAUCER CONTEST
= UFO e |AIB|CIDIEIFY D sommin o vos,
I Project UKFO noc |A|B|C|DIE T:l ey A pea El
)) I_Captain Sarlet c|A|B|C|D|E|F g Eviniihers—o
By thurim A i Quark noc | AJB|CIDIEF 5wl e«
ace 19 i|E X Inadars A
This issues Cartoon Contest Space 1999 rre |A|BCDIEIF gl o
winner is CHARLES POOLE, Box 1988 L e T Cpnd il

Ir.. from Muskegan, Michizan.
Charles” “*Mystery Prize” is

a giant full color NASA poster
of the Viking mission; now

a collector’s item.

Want to see your cartoon
published? Just draw a funny
cartoon about model rocketry

and send it to Cartoon Contest,

in care of Centuri Rocket
Times. Each issue we pick the
one most suiteble for publica-
tion and award a different
“*Mystery Prize.”

Phoenix, AZ B5001

=
i

] Television Spaceship Contest
|
I Addrass

I Clty

l State Zwp
Rit D Marunder D starfighter

uldamncs
T O D e =S B

Loz Monchend, Drilla, GA

Bobly Langhe Morgunes, LA
Sean Sumigart, Hershey, I'A

Bsul dehmwan, Lowiwille, KY
Alke Aimaielis, Fall River, MA
Inp Frepsh, Cantap, OH

Douglas Seifert, W, Palm Hasch, FL
Fiank Potrich, Thialatin, QR
Randy Cormeliug, Nova Scoti
Diormg bes ¥ i, S Prasiciecs, CA

Eyle Phillips, Moniessmo, WA
Mark Chanax, Winnipes, Crmada
Joseph Tackin, Ean Yepd, NY
Richand Flamd o

Kob Dunne,
Creonge Searde, Clifton, M)

Lenlie Hamilten, Bawde e, MN
Marka Mychaskm, Codn. Spga., OO
Mark Boeder, Oimuba, NE

Wikliam Shay, Tucumeasl, WM
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HERE'S 10 GOOD
REASONS TO JOIN
THE C.A.T. NOW !

Allthis for only $2.00

u Your own copy of the
next Centurl catalog,
sent automatically.

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 &
white). Maybe you'll appear in the next Centuri catalog!

CA.L

The chance:to
anter and win

TOM HUNT: Tam's
launched a let In his
first vear of rocketry
in DeWitt, MI. He's
16 and wants to be
an electrical engineer.

KEITH McBRIDE
Heith has been Tiy-
ing rockets for
almost 2'years n
Scottshoro, Alabama,
At 14 he plans his
future to include
beconmiing a lawyer
and having the
world's largest rocket
collection.

w AWRC
NICKY GARCIA: 13 vear old Nicky,
from Selma, CA, especially |lkes Centuri's
Flighter Fleet because of his |nterest in

airplanes, He also builds models of the
SR-71 and the Concorde.

MARK IRVIN: Mark is a 2 vear
meadel rocketry veteran from Sterling,
OH,. At 15 he has plans to become a
space sclentist. Mark's dream project
Is ta make a large fadio-controllied
space shuttle.

JIMMY LUMIBAD:
Jimmy is 14 and

STEVE DUBUS:
Steve, 17, isfrom
lives in Guam. In the Daly City, CA. He's
past. 2 years he has been an active
performed experiments rocketeer for 2 yvears,
using Insect payloads. Hisdream Is to be
He would like to be an a space shuttle pilat
astronaut,. and participate in

a NARAM.

- S

RON PATTEN: Ron, 43, hails from Bronx,
NY. He's been flying Centuri for over 2 years
and is interested In architecture and sculpture.
Hisdream |ob is to be a photojournaiist.

TAMMY JANE
ROBINSON:
Douglasville, GA's
top rocketeer is
Tammy Jane. She's
15 and has been
flying for over 2
years. Aside from
her rocketry, she
likes music and
sports.

60

Team

C.A.T. cantests.

The chance to
be in the cataloa.

C.A.T. DATA FORM
Probably the most important part of
your C.A.T. kit! You complete this sim-
ple form about your model rocketry
activities to become eligible to have your
photo |na future issus of this catalog.

E IRON-ON SHIRT INSIGNIA
Alarge 6" 7" three-color em-
blem for your T-shirt or jacketi. 8.
Easily irons on and remains
permanently. You'l| be proud
to identify with other Rocketeers.

ﬂ MODEL ROCKET DESIGN MANUAL
Worth $1.25 by itself! Large B4%"x11""
book, contains 32 |llustrated pages.
Explains design tips, constructian
technigues plus dozens of photas and
over 100 diagrams.

|l C-A.T. DECAL SHEET
Impressive 3-color decal

Meastires 315" %9", Colars ara
red, white, and blue.

ﬂ C.A.T. MEMBERSHIP CARD
Wallet size card jdentifying yau as
a member of the "' Team."" Also
has Safety Code on back of card.

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

C.A.T. FIELD BOX STICKER y 0
Apply this colorful 1O, sticker to your notebook, 'll e
tricycle, car, field box, or evan your rocket. ]

I @ Box 1988 Dept. 3168
Phoenix, AZ 85001

“ROC"” CONTEST

20 BIG PRIZES!

Weinvite members to enter our
newest C,A.T. contest;it's fun
and easy! Our naw " Thunder
Roc' kit is named after the Roc,
a giant fierce bird from Arablan
mythology., Just draw a pic-
ture of what you think the bird
might have looked fike. The

20 entrants with the most
original and the meanest looking
Rac's will. each be awarded a
Centuri “Thunder Roc' kit.

THUNDER ROC A4

Enter as many times as you like,
Thedealine is. December 1, 1980.
Sénd to: “ROC" CONTEST
cara of Centuri C.A.T. Director.

“U.F.0. EMBLEM" CONTEST
CONTEST WINNERS

Thanks to the many C.A.T.
members who sent In entries to
last issue’s “'U.F.O. Emblam*
Contes!. The 20 winners listed
below each received a Centuri
Flying Saucer kit.

Tom Eliasen, Minnsapolis, MN
Steven Troul, Wesiland, Mi

David Denbow, Beech Bottom, WV
Darren Davis, Oiden, UT

Michael Bjorneon, Haghland, 1L
Matthew Check, M1, Home AFD, 11
Peter Brown, Suiwa, CA

Frank Berran, St Louofs, MO

Mike Hudsan, Waea, GA

il Morgan, 1000 Oaka, CA
Willlams Vasguez, Mumi, FL

Fd' Marfin, Seoltsdsle, AT

Eddie Copton, Yuccs Villey, CA
Bobby Boulware, Elmare, AL
Domald Store, Gmaha, NE

Andy Berriog, Colonde Spgi., 00
Alan G. Bottom, Winthrop, MA
JulT Branch, Warren, Ml

K. Seki, Cubver Clty, CA

Datl ). Smakez, Rego Park, NY

Available only by mail from Centuri. The “Special I
Items'’ $1.00 handling charge not requirad on thase.

Dmacription P | Ea Toba) l

C.A.T. Membership |61

2.00 l

C.A.T. Club Memb.* |61

2.50 I

M.R. Hg. Poster 63

1-50

W.5.M.C. Patch |57

3.50 |

$ _]l

I PROMOTIONAL ORDER FORM #801 Prod. No. | Gty
' 5460
Mame
l 5459
Address 907383
' City 5020
l State Zip TCLUE MAME:

You may use 3 facshinile of coupon, to avoid cutting your catalog.

61



TMPOATANT NOTICE: Canturi mode| rockairy
st e o DSy 40w, ROCKET ACTIVITIES
Imeatel gned sducational ussge. Model rackesry has

one of the best safety records of any action hotiby Everyday we receive letters from rocketeers asking how they

f oatdoor recroation, Howe mpor ;
?mrmnﬁmmnﬁlh:‘n:mm’;mmm can join a nearby club, Here are our recommendations.

our model products and that all somge and opa:-

::mmmmwu Schools & Clubs

10 adult. Adult supervision i supgesmd tor those 1. Thess are some of the organizations which have model
mm‘""‘“h‘mmw'“ rocketry programs. Check in your community.

i focel spplicatd
] i . Schoaols Youth Centers Museums Park Departments

4-H Church groups Jay-Cee's Vocational Training
Camps YMCA/YWCA HKiwanis Observatories
Scouts Lion’s Clubs Boy's Clubs Civil Air Patrol

m Ende 2. Ask your local rocket dealers. Look in the vellow pages

under *"Hobby and Model Construction Supplies'.

3. Ask at nearby schools. Many clubs are school affiliated.

1. CONSTRUCTION — My model rockets 5

Wil et ol Aivh it et S a 4. Fu\rm your own club following the Centuri Club G_,uide.
paper; wood, plastic, and rubber without any 5. Join the NLA.R. As a member you may ask for a list of

muatal 38 structural parts. N,A.R. sections (clubs) and members in your area.

2. ENGINES — | will use oniy proloaded

{ : - ey i

e ”&?mmaﬁ?féﬂmﬁlum" The National Association of Rocketry is THE official

| will not change in amy way nor atlempt to nonprofit organization for model rocketry. Open Lo all
reload these engines., sarious rocketeers, membership includes competition

3. :'I:".'GIWEHV ::-: will o‘l;o lu:ll.lT mlcmmy book, license, insurance decals and monthly magazine.
I 0y mads rocks ol Ietin The NAR establishes safety rules, certifies records,
m‘:'u’m“".:lﬁ_m' SEOUREFOTTLRE VIR iy publishes technical materials, and promotes model

4, WEIGHT LIMITS — My i - S rc;t:l-setry. See adqress below (other addresses are of

will welgh no mare than 453 arams (16 p2s.) similar organizations outside U.S5.).

at '“H"' i II"I‘IIH‘E e A A Matlonal Association of Rocketry Mow Zoalang Spacafiignn A Clati

L HwoCation

mord than 133 arams (4 e} ot sressitant, PO, Box 725, Dept, C-80 P.. Box 2945, Dept, C-60

5 STABILITY — 1 will eheck the ttability MNew Providence wellington

of my model rocket before its first flight; Maw Jarsey 07574 Mew Fealand

:’:;::: mmlli:“"‘"m Modalc At gidvdy Canadian Association ¥ Rocketry  Coniell do a Jeunesse Sclantifigus

I pt. C-B0, Sulte 302 it C-f

&, LAUNCHING SYSTEM — The system 1 151 Slater 51, 141 5-a5t. rue Jarry, C.P. 61

e to launch my model iSCHELS must e Oftawm, Ontaria K1IP SrH3, Canada Maontreal, Quebec HZE 277, Canada
remately-controlied and electrically operaten

and will contain @ switch that will 1um to

“att when relessd. | will remain 1t feast

15 foet from any rocket that is being launched.

7. LAUNCH SAFETY — I will ot let any- I & X (Rocket kits are indexed on page 38)

ong approach a model rocket on a launcher

uritil | have made sure that either tis satoty Enerjat Englnas 39 Powr-Control 41
IntEoCk key. has been removed or ihe Erﬂiim Locks 46 Powe-Pad 40
battery has besn disconnocied fyogm iy ngine Mounts a6 Publications 48
launcher, HDN-K.T INDEx Engmu 39 Recovery Devices 47

B. FLYING COMDITIONS — | wiil not ! ki Radupe 34
taunch my model rocket in nigh winds, near g,", ::n[r:"n":‘:::;! = Qﬂhm R 591 E“"“ H‘éh -
bulldings, pawar [ines, tall traes, (ow fying e st el |- iR T atie, S‘.’"‘;‘."""‘. xpioe 35
sircra ftbundar dny corditions: which' might Bﬂin:r e e o LA el iy 48 | Shack cf;rl.: i :g

b.' danamrabs o= peogie or proaerty; Beginner's Special 47 Hallow Couplers 44 Sp. Sh. Ourfit B4

9. LAUNCH AREA — My modal rockets will Big Shot Ourfit 6 Laser Lancs Outtit 3 | Spart Seale Kits 20,21
slwayt be launched from & cleared sred troe Body Tubes a4 Launch Equip. a0, 41 Starter So1s 69, 35, B4

of any sasy 1o burn materials, and | will anly Boost Glider Kitg 30 Lounch Lugs 46 | Streamers 43

use non=fiammable recovery. wadding in my Buck Fogers Kits 3} Launch Rod 41 Strike Force Kin 28,29
rochets. Buck Rogers Ourfit 9 Magnum-D Engines 39 Supar-C Engines 30

10, JET DEFLECTOR — My [auncher will Centering Rings 46 | Magnum Kis 32,33 | Super Kits 16. 17
have a jel deflector device to pravent the Chute Kits 42 Manuals 48 Supar Seale Kits 22,23
ergine exhaust from hitding the ground Chutn Powder 41 Multi-Stage Kits 78, 79 Sure-Shot 38
dirsciiy. Ehj:r Phl‘a_ltlc Tubes 44 Micra Clips :; '][n:n:];l Missiins 28, 28

11. LAUNCH ROD — To pravent accidental gl el i B ) [ b o 2
aye injury | will always place the lsuncher in Dethcior 41 Pt 4446 | Theust Ring PP F
the end af the rod iv abave eye ievel or cap Designer's Spocal 47 Farts Amoriments. 47 | Thunder Kits 15 .
the ena of 1he rod with my hand whan Engle Power a8 Power-Systern Outfit &"5 Viking L a5 .
approaching it | will never place my hrad or Ejection Baffle e Prrwer-Tower Wadding 43
body ovel the launching rod. Whes my

launcher is not In wse | will always store i1 30

that the n i i

et i bl NUMBERINDEX | Prod. Pg. | Prod.Pg. | Prod. Pa. R
12, POWER LINES — | will never sttempt Lo Prod. Pg 5140 22 5318 26 5242 33
recover my rocket tram a pewarline or othay Prod. Py B 5142 23 5318 26 5343 2 ‘
danpuraus places. 3 = 5037 28 5145 22 8320 27 5404 B

1 LAUNCH TARGETS & ANGLES — | will 5001 13 5038 1D LA R 4 5321 26 5406 B

npt launch rockets so their Mighl patn wil 5002 14 5040 11 5173 10 5326 18 5407 10
carry Them agaihst fargets on the ground, and 5003 20 5041 12 5174 2o 5330 25 5440 34

will never wse an expiosive warhead, nor a BOOS 11 5043 13 5175 29 5331 25 5441 38
payload that is intended to be flammable. My 5007 14 BO47 11 5200 35 5337 25 5445 35
launching davice will always be pointed with- 5008 20 E0E4 28 5207 Q9 §311 24 5454 47

im 30 degrees of vertical. s011 12 5066 30 5205 B 53as 9 EABR 47

14, PRE-LAUNCH TEST — When cangucting 5031 29 s072 13 5206 64 5335 31 EEXX 79
research activities with unproven designs or 5032 19 5077 30 5307 16 5336 31 5601 41
methods, | will wihen possible determine 5033 1 14 5337 15

thelr rellability through pro-lasnch tests. | 9 5080 5308 17 Z 5609 40

wiil canduct launchings of unproven designs 5034 19 5091 12 5310 17 5338 15 5623 41

i complete iolation from persons not par- B35 20 5170 18 5312 16 5339 15 58368 39
ticipating jn the actual launching 5036 29 5131 22 5317 27 5341 32 6500 46
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FLY YOURS WHEN
NASA FLIES THEIRS!

Start your own Space Program
with Centuri’s Space Shuttle
COLUMBIA Qutfit. The sasy to
build kit i 2 sport-scale mode! of
NASA's Columbia Orbiter, schedu
for first launch in 1980.
Picture yourseif ready 1o launch
vour fully prepped COLUMBIA:
countdown, gnition, liftoff,
roaring skyward . . . ejection!
The big 16" chute brings her
back safely, in realistic glide
position, ready to be
flown again!
Complete Starter Sat
(less battery) has
everything for your
first three thrilling
flights. The COLUMBIA,
at nearly one foot long,
is a great display model
between missio
into rockatry
Centuri’s on
featuring
madel of a

ip!
Prod. No. 5343

Sl Level 1

R&D Tip

\ ® Columbia Kit
\® Powr-Pad Launcher
® 3 Emgines and
e lgniters
® Supplies
® Tech Data
& Mini-Manual




