This big paylo_ad-toter can lift - two

ounces ol payload to b00 feet using a *

Type C6-2 motor, It's a husky mode! with

a unique one-piece integral plastic tail fin

assembly and engine mount, Nike Patriot
also features a 3-caliber plastic nose and
transition coupler with a payload section
1" x B”. Recavery is with a 14" chute.

Diamister: 1.378". Langth: 21”". No-motor

weight: 2.28 oz, Recommended motors: .
. B6-4, C6-2, CB-4. :

VERSATILE

NAR Quadrathon
mode| - parachute
duration, altitude,,
payload carrying, and
spot  landing.  Payload J
compartment 0.748" dia.
% 189" long takes up to
2 oz, Booster body
0.984" dia. 14" poly
recovery chute. Basic
weight (no motor or
payloag} 1.06 oz,
Recommended motars:
A3-2, B33, B6-4, C6-4.

{ [ o022
i, | Flare

Starhawk

9 _Patridt
$150 PQ1 -

RECOMMENDED ENGINES
A3-2, B3-3, B6-4

PQ1
d-0846.
Nike
Smoke
$2’25 ~

A 1/11th scale model of the NASA
Nike  Smake meteorological  rocket
developed. vnder -the direction of NASA

slangely Research Center and flown at
NASA  Waltops  Station and Cape
Keanedy. The AVI Nike Smoke features
easy construction with . a  one-piece
all-plastic  tail assembly and integral

motor mount, a scale plastic nose cene, a
35.mm body tube, and a 14 parachute.
Many cfubs have used the Nike Smoke kit
a5 a beginner’s scale bird to teach their
new members the rudiments of scale
modelling. - Diameter: 1.378". Length:

19.26".  Mo-motar weight: 2,40 oz,

Recommended motars: B3-3, B6.4, C6-4.

2

Economy
. .. Easy construction
(one-piece plastic tail
cassembly), . .and 7
PERFORMANCE i1 outflies
the Pigneer), MPS's New
STAR HAWK is bolh a
beginaer's hird and a high-
performance conlest mogel
suitable for such NAR events
s Class | Allilgde, Class 2 |
* Allitude, Class 3 Mtitude, Class
| Sireamer Duration, Class 2
Streamer Duration, Class 3
Streamer Duration, Class 0 Drag
Efliciency, Class 1 Drag Efliciency,
« Predicied Altitude, and the Spot
Landing events. Uses low-drag
d-caliber parabolic nose cong wilh
smoath finish; S-inch 20-mm hody
tobg; engine clip to efiminate engine
* ejection; fluprescent plastic fin
assembly for high visibility, Weight
vathout enging: 22 prams. If you are
handy with a patlem file and sandpaper,
you ¢én further sireamline the fin '
assembly for even lowey drag and higher .
perlorurgan:e‘ Even 50, it's an_outasight
oot, -~ .

$100 )

d-0847

" UNIQUE

Bill  Fileccia's great
parasite boost-glider kitl
At liftoff, motar in the
central  “core”  carries
aloft  two  delta-wing
gliders  which  detach
when the core ejects its
recovery. parachute. As
the core descends, the
two gliders swoop and
turn to float in for a
perfect landing. Paper
tube bodies and balsa
noses and flying surfaces.
Basic twbe dia. 0.788".
Length: 15”. Weight:
2.05 oz. .{no motor).
Recommended motors:
A3-2, B3-3,.B6-2, CG-4.

PQ3 -
Lunar Patrol
3-02I5 - #250 _

. POPULAR

Light weight, hi-acceleration
payload lifter. Zero to 3 oz.
payload  capability in  clear

compartment 0.945" dia. x 3.15"
long. Length: 15" Weight: 0.95 oz.

with no payload or moter. Booster .

dia. 0.788". 14" poly recovery
chuie. Recommended motars: A3-2
or B3-3 {no payload); B6-2, B6-4,
©6-2, or C6-4 with payload.

PQ1

- 3-0204
-Lambda
Payloader

$150
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CENTURI
PRODUCTS
_FROM A'l

astropeort

MINERAL POENT, Wi 53583

We begaﬁ seiling Centurl Model
Rockets over the counter in our
hobby store back in 1965.

Now, we are proud to offer this
fine line to our mail order customers.

AVI Astropdrt thanks the Centurt -
Rockets for providing assistance
" and art work.

' CENTURI U.S.S. AMERICA™
PQ3 i

Specifications -

Length 25"

.Diameter 1.6"

FinSpan 12"

Net Weight 5.5 0z

Récomniended Engine - )

C6-3 .- -

CEN-5310 $800 GF7.50 CENTURI

Q3

Specifications
Length
Diameter
Fin Span
Net Weight
RecOmménded
C6-3

N TAURUS
PQ3 '
Specifications o
-Length 23.3"
- Body Diameter’ 1.34”
Net Weight 260z

Recommended Engines
"AB-3 B4-4 B6-4_ C65-

CEN-5033 $4.00 GF3.75.
. !
| GROOVETUBE ~ —{@»
PQ 1 '
. Specliicalions )
. Length -~ .18.26"
. Body Diameter 0.91"
Net Weight 1.750z. -
Recommended Engines
A8-3 B4-4 CB5
CEN-5011

$3.00 GF2.75

MERCURY REDSTONE
PGS ‘ | '. -
Specifications o
Length 29"
. Body Diameter 2.04"
Net Welght 3.70z
. Recommended Engines N
B4-2 C6-3 . - 1
CEN-5131 $7.00 GF6.50 T
_ E
D
‘ s
: T
) LASERX #
“PQ3 E
. _ -8
Specifications _
Length ) 215"
Body Diameter 1.34”
Net Weight 1.750z
Recommended Engines -
A8-3 Bi4.5 B6-4 C65 .

"CEN5110 $4.50 - GF4.25

Engines LITTLE JOE il
Not PQ4a o
Incll:lded . ’
’ — w'.‘h : Specifications - '
Kit Length - 23.4"
- . Bady Diameter_ . 3.4
U.F.O.INVADER™" Net Weight 550z
) Recommended Engines
3-B4-2's 3-B6-4's 3C65's :
CEN-5138 - - $19.00 GF17.50
a0 .
1.34"
93" .
4.7 oz -
Engine .
 $8.00 GF7.50 _
'VECTORV —-’
PQ3 - - ’
Speclfications .
Length 12.5"
Max. Diameter 1.34"
Net Weight 0.2 0z.
Recommended Engines
1:AG-2 AB8-3 B44 B&-4 C65
CEN-5032 $2.25 GF210
CENTURIE.S.S. RAVEN™

PQ3 -
Speciiicalions

. Length 30.5"
Dlameter. 1.6"
Fin Span 10.5" -
Net Weight 5.3 oz.

.Recommended Enginé.
C6-3

CEN-5312 $8.00 GF7.50

Complete Ready-To-Fly Staﬂéf Outfit
$13.00 GF1200

CENTURI EVEL KNIEVEL OUTFIT

. PQ1 GEN-5351



. : CENTURI FLYING ROCKET KiTS - 37

KHHumb.r Description  Length Di t Lwnch h R nded Engl Stand ‘Wﬁ?dﬂ PG
. {Inchas) (lnches} ! (Ouncas) ~ ' -

CENTURI

) . PQ2 ] . CEN-5066 SpaceShuttle  15. 1.84 3.05 C6-3 oty ) 5600 §550 - 5
P R 0 D U CTS i - Booster and shuttla lofl together, separation and Englne ped returns on stmameras two elements glide.
. ' JAYHAWK , - CEN-5066  Orlon 25 204 A& B4-2, C63 $7.00  $6.50 i

~ Great plastc delalltng, corrugated body wrappars, pre-cut balsa hns, large decals Iarge color chite

FROM awi

CEN-5072 Starfire 16. o9 1 ‘IIAG-Z, B6-8, CG-T . $3.00 32.75 . 2
' R _ . Two pamchutes pre-cut balsa fins, masuc nose cone, speclal decals...contest winner... - N R
aS‘POI’o'“" - Spaclfications o ‘CENS077 S5TShuils - 225 1.04 'B42,C8'3 600  §550 6
MIHERAL FOINT, W1, 53 Length - 12.6” Swept wing gllder separates o glida back main ship returns by parachute, decals, delailed pIas!lc and balsa
. " " . . .
Body Diameter 0.91 . CEN:SOM) Payloaderlt 185 10 12 * T ABD,BB4,CES $350  $3.25 2
Net Weight 1oz : . } Clear payload seclion, pre-cut balsa fing, parachute, plastic nose, decals .. - flylng test lab.
i CEN-SOBI Javelin 12.5 0.76. 0.6 VJAH A8-5, B6-6, C6-7 $2.25 $2.10 . 1
Recommended Engines , . Plastic nose cone, pre-ctit balsa fins, decal and parachute, square cut fins : .
1B AB-2 A5-4 B4-6 B66 CBT . -
CEN'51 o $3 00 GF2 75 CEN-5110  LaserX 21.5 1.4 175 - A8-3, 36-4 CB-5 - $4.50 1 $4.25 - 3
LA - ) LA SHARP! Pre-cut balsa fins, parachute and exira-targe decal .. Futurlstic space probe
CEN-5131 Mercury 20, 204 T B42,C63 $7.00  $650 5
Pedstohe )

\ " scale 1/36 replica of Alan Sheppard’s Freedom 7, pre- fermed plaslic parts, balsa {lns, extra large decal sheet,
o both escape tower and booster return on.separate parachutes. NICE!

CENS138  Lillle Joo 234 3.4 545 38-4-.2, 3646-4, 3C6-5 $19,00 $17.50 5
. Scale 1/45, printed chrome mylar corugaled wrap, Senglne cluster performance, press-on rolt paltern,
dual-chule recovery, historical bmchure pre-cut balsa fing, molded parts, dle-sul stimukated nozzlas, mora!

CEN-5140 Salurn1B 26.8 262 4.4 . 2864, 2C6-5 $156.00 $13.75 5
1110 scale, lwe engine clusler that recovers on two separale parachutgs, premolded plastic parts, large decal ..
sheel wilh detalled inslrucﬁons also historical brochure. OUYSTANDINGI )

CEN-5142 SaturnV 43.6 3.86 9 2 308 3only $25.00 $22.00 5
- 11100 scate, model of ship thal took man io the moon, scaléd fram NASA blueprints, many molded parls, claar
plastic slabllizmg flns, main bedy returns on twin 24 Inch chu!es tower o0 single 23 inch chute, decals and
completeinsltucﬂons CHALLENGING! -

CEN-5145 Nike Smoke 23.7 1.84 23 B4.2, C6-5 84.50 T %425 2
1/10 scale, molded nose cona, authentic decal sheel, pre-cut balsa ilns
* T CENSIT Jayhawk 12.6 0.81 1.0 Y2 A6-2, BS- 6 C8-7 $3.00 $2.715 - 2
A Looks like a naval target drone, 3-cotor dacal pre-cul fiber fins, plastlc nose none, parachute
CEN-517T3  Screaming 164 0% 1.6  A8.3,B6:6, CE7 $300  $275 1
Eagla
Glueisall you need! Pre- fotmed parts, plaslic fin unil, nose cong, Shiny chrome multi-color wrap, parachute
CEN-5i74 Scram-Jel 18.8 0.76 1.3 12 A6-4, AB-5, BE6, C8: 7 $3.00 3275 -8
- Odi cenler pre-cut balsa fins, plastic nose cons, parachute récovery, supér decal .
CEN-5175 Excaliburl{ 285 091 21 A8.0 + AB-5, G6-0 + CE-7 $3.50 $3.25 3
. Molded plastic nosae cone, body reduder, colorful decals, chrome trim and parachute recovery on upper stage
CEN-5301, TwoBitz 4.5 D 54 0 2 Vi A4-2M, Y2 A4-3M, Ad-AM $1.00 $0.90 2
- Twao kits in a single package, pre-printed construction materials, tumble recovery N A
CEN-5302 Salellile 6251 B.O 0.54 0.2 YaAd-4M, 2 Ad-5M, A4-6M $1.25 $1.15 1
L. Gyru spin recovery, chrome trim, plastic nose cone, long ‘antenna’ lins . :
CEN.5303 Star Trogper 5.6 0.54 0.3. RYYY AM, Ya A 5M, Ad.6M $1.50 $1.40 2
Rear-gjection of sirearmier, plaslic nese cons, pre- -cut balsa Ilns. a!lernale long version, decals ...
CENAS.GM NOYA 124 0.76 - 0.5 1A AL-2M, Ad-AM, ¥ Al 3M ‘og§225 0 290 . - 3
. Fly wilh sither a nose,ejected parachule or.a talil e]ecled sireamet, pre-cut balsa fins, tong balsa nose,
CEN-S_BDS Flrellash . 11.5 ‘0.54 12 Y2 A4- 3M Ad-4M . $3.00 $2. 80 5 .
Semi-scale of Bfillsh rmssnla 12inch parachute, plastic nose cone and pre-cul fiber fins, silver and blackdecal
CEN.5306 Minl-Dactyl 15.0 - 0.54 - ¥ A4-3M, see inslructions $3.50 $3.26 . 4
R . @ i Fly with one or two g1iders, balsa paris and nose cone, used in conlests In single giider contiguration.
Centurs ' CEN-5308 ; UFO Invader 0, 1.34 a7 CB-3 anly $8.00  $7.50 3
; FLYING MODEL ROCKET PRODUCTS . o : allen vehicle, dual parachute recovery; big color decal, display sland pre- shaped lms motded nose cones and -
- e Gl i T . it cackplts, other tealures _. NEW 9.3inch fin span :
] lBJsﬁ £ \r Ih;ensing Limited - .ot - . LT
CEN-5310 USS America 25, 1.6 65 C6:3 only $6.00 ' $7.50 3
. . i Realistic wing puds display rack, dual chutes, 6" x12" decal sheel 12" fin span. SHAHP! NEW!
TURL - Awaltln Specifications} o1 CENS32 USSRaven 305 . .16 53 cedonly $8.00  S7.50 . 3
CEN R SPACE 1999 , EEN 53196 P }$ 00 GF7 50 T - 7 - -- -~ Largedetal, dual parachutes molded parts and pre-cut llns 1arge and WAY ‘OUTI NEW and SPEGIALI -
PQ3 ’ ' CEN-5350 EVELKnievel 105 134 15 77 12A4-3M, A24M §360  $3.25 A
' Sky Gycle Kit, red, white ﬂnd gold large decal sheed, pre- -colored parls, melded nose, parachute'
) CEN-5316 Spage 1999 Eagls T[anspnner ) N . S © $B.00 . $7.50 3
. i - : ’ Prod. . Typs Prices Total Avarage Thust Delay Engine Recom. Max,
. i Number . i Stor  Impulse Thrust © Duration . Tlma Weight Iift-oftwt. -
CENTURI FLY' NG ROCKETKITS ) : . N-sec. lelonl. seconds  15% seconds  ounices {with engines)
. . {ounces)
- Kl Number Dascript]on Length Diameter Launch Waighl Recommendsd Englnes  Standard Price GF Price - PQ ' SINGLE-STAGE ENGINES (GREEN LABEL) :
) . {Inches) (Inches)  (Ounces) -
: ' "CEN5550 ~ Y:Ae2 $1.30 125 €23 20 2 63 25
CEN-5001  LiF Harc 6.5 0.76 0.3 1 A6-2, V1A6-4 $1.25 3115 1 CEN-5580 AB-3 :1 40 2.50 781 - a2 3 57 40
X Tumble recovery, balsa flns, plastic nose cong, feather-light and easy o build . CEN-£584 B42 $1.50 5.00 415 1.20 2 70 A5
. . . CEN-5588 © Be4 $1.50 500 4.3 1.20 4 74 40
CEN-5002 Twlster 1. 0.91 0.9 Y2 AG-2, AS-4, B6-6, G- T $2.25 $2.05 1 CEN-5572 864 §1_5o '5.00 . e.m? 83 F .7a 50
Spin stabitized, pre-cut balsa fins, plastic nose, parachute, color decals CEN-5578 Bi45 $1.70 5,00 14.23 35 5 &9 “6.0
: ' CEN-5584 63 $1.70 10,00 5.88 1.70 ] .68 50
CEN-5003 MX-774 11, 0.9 14 1 AB-2, B6-6, C6.7 $2.25 $2.05 3 R CEN-5588 ces $1.70  10.00 5.86 1.70 5 o1 45
137 scale model of America’s first supersonlc rocket, plastic nose, parachule, boattail fins -
SINGLE-STAGE ENGINES FOR LIGHTWEIGHT ROCKETS (PURPLE LABEL)
CEN-5004 Mach-10 12 1.64 1.85 . B4-2,C6-3 $2.50 $3.26 4 R
Hockal powered fighler, pre-cut balsa fins, wings and lall, glide recovery, slraamer on marker . . CEN-5552 hAG4 $1.30 1.25 8.23 20 A 54 1.0
. - CEN.5662 ABS5 $1.40 2.50 7.4 - ] &2 T20
GEN-5005  Micron 8.5 078 - 04 $h AG-4, AB-5, BE-6, C6.7 . 8175 - $186 1 CEN-5688 B48 $1.50 5.00 4,15 $.20 a 78 20
Die-cut flns, plaslic nose cong, streamer recovery, high 1Iy|ng . - . T CEN-BSTA B&-6 $1.50 5.00 8.00 .83 8 ki 30
. . CEN-5580 B147 $1.70 500 14.23 A8 7 J3 35
CEN-5007 Bandito TA88 0.76 15 14 A6-4, B4-6,C6 7 $2.25 240 2 ) CEN-5588 ©et $1.70 1000 5.88 1.70 7 5 Y]

Sireamer recovery, wedge shaped pre- cul fiber fins, decal and chrome tim

. CEN-5008 ~Excaliber 265 081 1.80 A8-3,B4-4,CB-5 - $3.00 $2.80 1 BOOSTER ENGINES (RED LABEL)

Blg! Plastic coupler, nose coene, pre-cul fiber tina, chrome and decals, parachute ) ! CEN-5558 ABD $1.40 250 7.81 a2 - [} 51 A0
C : CEN-5570 B&O $1.50 500 4.00 43 0 .58 50
CEN-5010  Vulcan 0.5 - 4.2 B4-2,C6-3 $2.25 $2.10 3 ) CEN-5578 B140 $1.70 5.00 1423 a8 o e 8o
. Exotic, pre-colored parts, parachute, maximum span is 5.5 Inches, unique shapa . . CEN-5682 Cao $1.70 10,00 5.88 1.70 0 © 80 T
’ p
CEN-5011  Groove Tube 16.26 0.91 1.75 i AB3, B4 -4, c6-5 $3.00 $2.75 1 .
No 'fins™? Plastic nose, custom decals, chrome trim, unusual ' - ) . CENTU RI MlNI 1 SX45 ROCKET ENGIN Es
CEN-5012 X:24Bug 7. 1. © . B42,C63,060 $175  $1.80 2 prod, Typs Prices |;;qu Average Theuet Delny m iy
. Bulld lo gllde back to earth. Fre—paini-d paper construction, wingspan 1s 7 inches. Nossc. Newt " 15% ds ou (with )
CEN-5031 Stllleto 1825 - 0.76 . R R AB-0 4+ 12 A64, BE-0 + B6-6 - $2.00 $2.75 3 . - )
) Two stage with dual streaner recovery on upper stage, tumbla 1lrsl pre-cut balsa fins : '
’ : SINGLE-STAQE MINI-MOTORS {GREEN LABEL)
CEN-5032 VactorV 125 1.34Max. 0.9 % AG-2, Ag-3,B6-4,C8-5 $2.25 $2.10 3 : .
Bulld choica of 12 ways, 1Iber tins, plaslic nose cone, exotle decal, parachute . CEN-5500 TaAd2M  $1.80 KX 36 A8 2 & 18
- CEN-5502 HA4IM 51.50 1.25 EX ] ) 3 :2,5 . 20
CEN-5033 Taurus 233 $.34 26 AB-3, BG-4, C6-§ $4.00 $3.75 3 B CEN-5508 . Ad2M §1.00 250 3s . 83 - 2 2 . a0
. Planetary space cruiser, plastic body couplings and nose cone, fire- .qul balsa fins, decals, parachute CEN-5510 AdAM  $1.80 2.50 36 83 4 30 . 25
. . . N
CENS5034 Skylab 245 204 2.4 B4-2, C6-3 $7.00  $650 4 SINGLE-STAGE MINI-MOTORS FOR LIGHTWELGHT ROCKETS (PURPLELABEL)
Neot a scale kit bul many features simitar to Skylab maolded parts, chrome solar panels, large decal. .
) . CEMN-5502 WALM $1.80 03 38 18 .4 2 10
CEN-5035 Nomad 18.0 1.0 1.78 . - A83,B4-4,B64,C65 $4.00 $3.75 3 . CEN-5508 YaALSM $1.50 - 125 38 a1 5 20 15
Naval missila styling, pre-cut fiber fins, decals parachuts, lwo color decal sheet, chrome bands N . CEN-5512 Ad6M  $1.60 2.60 as 83 s . 1| 290
CEN-5038. BlackWidow 150 078 12 AB0+ AR5, B6-0+BA6 $350  §3.25 5 ) : '
. Two-siage,plastlc nose cone, chute for upper stage, lower slage glides bank unlargeﬂns, decals CENTU RI ROCKETRY STARTER SETS )
CEN.6037  Afrow-300 377 091 25 B6-0+ ABO+ wAGA 5_5.00 $4.60 4 LN . . ) o 12.00 1
Three stages, 12 pre-cut tiber fins, payluad section, decal and parachute, ACTION .. R ) CEN-5351 Centuri Evel Knievel Outfit- Starler Sel $1300  $12
. ’ : . ’ 10. 9.50 1
CEN-5030  Arg 28,5 1.34 3 o A8-3,B&4, CB5 - $5.00 $4.60 2 CEN-5404  Cenlurl Eagle Power Starter Sel i _ ) . ) $10.00 § )
Plaslh: 1ail seclion, nose cons, couplet, coiors bulit in, duat parachute recovery — Qulck! 3 o CEN-5406 Genturl Big Shot Starter Set . $15.00 $14.00 . 1
CEN-5040 SkyDevil = 12to14 076 08" 12A6-4, AB:S, BE-6, C6-7 s1.75 $1.50 2 ) : " - 1
Build one of 8 ways, balsa lin sheet, plastic nose cone, colorful parachule ... : CEN.6314  Cenluri SPACE 1999 Starter Set .
CEN-5041  Moonraker 65 0.76 0.3 % AG-4, ABS §1.26 $1.45 1
Separates into two parls for gyro-tumble recovery, reversible fin, ‘sute’ . . c ENTU Rl ACCESSO Rl Es -
. CEN.5043 Snip Hunter 125 0.78 0.81 % A6-2, AB-5, BB-6, C6-T $3.00 . $275 2 ' N T
Plastic nose and coupler, clearo 91 Inch diameter paylodd department, decals and parachula CEN-5609 Powr-PadiTiller Complets Launch System ] ' $9.00 $8.50 1
CEN.504T Aslro 1 16. 1.04 14 1L AB-2, AB:3, BE-4, CB-5 $2.00 $2.78 1 CEN.5601. Power Tower Tripod Launch Stand Only $5.00 $4.75 1
. Pre-cut balsa fins, plastic nose cone, decals and cotortul parachuie farge diameter, beginners kit . .-
. CEN.5623  Powr-Gontral Launch Controller - . $6.00 §5.50° 1
CEN-5062 Cenlurion 24. 1.84 2.3 B4-2,C6-5 . 3500 $4.50 2 N .
Big for slow fift-off demo bird, colored plaslic nose, decal and large parachute .. : . . CEN-6500 Rocke! Rack Dlsplay Stand . $1.25 $1.15 2
- CEN-5064 Long Tom 35.5 1.34 3 AB-0 + B4-4, B6-0 +B6-6 $5.00 $4.50 4 Many other Centuri parls are available direct from AYI Aslroport, Order- by the number you have and glve complele description

Three feat tall, colorad plastic reducer and nose cone, decals and large parachute, two slagas of the parts. Use 1976 pnces only. We are lisling with minimal description.



PREVIEW

CONTACT wirh
~ EXTRATERRESTRIAL

CULTURES

The time-is near for intense searching for alien
cultures in the Galaxy.

There have atready h§en government sponsored
programs by both the Unitqd States and the Saviet
Unian to listen in on signals that-might be coming

from other beings associated with particular stars

that lie near us in our arm of the Milky Way.

Some people believe that certain culiures have
already made contact and are studying us, They
may be doing that right now, and they have begun
their investigations millions of veais ago or

thousands of years ago as the Ancient Astronaut
theory followers believe, :

In any case AVI Astroport has created four
cultures from other star systeims in a manner
consistant with our current understanding of the

- physical universe. These four cultures come from

widely varying environments and each has a story
nf its own. A portion of that story is included in -
each kit.

The rockets themselves are unusual designs
engineered to make use of the Earth's atmosphere
for stability, -

THESE KITS ARE NOT AVAILABLE NOW

‘THIS IS A PREVIEW FOR YOUR
CONSIDERATION AND COMMENT

Each model rocket kits will contain special UFO decal sheets,_thé story of the cuilture
|plausible science fiction}, and all the parts necessary to construct an unearthly modsl, -

KITS

Muanite [/
spaceprobe/ 4/

at coumEH:E:
WotoRs 25,

REGOMMENDED
MOTORS BG-4
€6-3

Al
o “BUILD THE &;:
| SERIES
“ : OF SIX!”
+

| PLASTIC
NOSE CONE

BALSA FINS

ALIEN DECAL
AND

PARACHUTE

PLASTIC ¥
NOSE CONE
BALSA FINS  F A
AUEN DECAL ] L“
AND 1
PARACHUTE :
1l
1
i
i
SP.ECIFIBRTIONS
- Lenglh 30.0"
sp:clncﬁys Welght 3.30r,
Walght 2.20z. }
300
Cal.No.KU-6

300

Cay Ho:KU-1




De'cals

An assortment of decals from our kits. More than ene of a type. Five or

more varicties. ler color, two color and single color.

AVI ASTROPORT Offers Parts, Components ﬁ
am! Accessories in Bulk Packs. Rocketeers,
Clubs & Schools Receive the Same LOW PRICES.

20 for §2.00
100 for $8.50

.Screw Eyes : : 25 for $1.25

Many applicaiions Use to attach parachute or other recovery devices to
-1 100 for $4.00

bp 15

balsa nose cones, elc, You may receive a single size or an assortment of

" sizes.

Plans

An assoriment of plans taken from our regular kit line. All kits use the
exctusive Metrix parts: At least 7 different types in a given assortment.

‘Shroud Tabs C ‘| 25 for $1.50

Use with parachute sheels to attach shroud lines. Strong with permanent 250 for $12.00
adhesive and low in weighi. Six or cight strips per sheet, you may receive

bp 16

10 for $1.26
100 for §10.00

all of one type or some of bath.

Body Tubing

An assortment of T15, T20, T25, T30 and T35 tubing with none under 6
inches in length. This is an unbelievable bargain, Compare with others.

20 for.$2.00
100 for $8.50

bp 17 Lead Weights 16 for $1.50

Smialt bead discs with central punch hole. Sub T1Y size 1o use in teimming 100 for $9.00

most standard rockets. An order may contain more than one size.

Balsa Blocks

Scrap ends from our nese cone production.

bp 18

Steel Blast Plates Afor §1.00

Five inches in dia;ueler. Steel plate to protect your launch platform from | 100 for $22.ﬂﬂ

Fifteen Pieces
for only
$1.00

hot rockel engine exhaust.

"Rocket Fin Sets

An assortment of Balsa and Plastic fins at least 5 different types. An

_—l"asiounding buy.

bp 19

Micro Clips. . 10 for $1.50
: 100 for $13.50

10 for $2.50
| 100 for $20.00

The smallest clips for attaching power source through the hand controller

to the rocket engine igniter. Compare price and buy in bulk,

Nose Cones

“-.A variety to it several sizes of tubing. A mixture of plastic and balsa

types. At least 5 different types.

i

~
10 for $2.50
100 Hor $20.00

bp 20 Launch Cord 7 . 3 for $2.25

Roughly 18 foot lengths 6f multi-strand two conductar wiré that is'used to i B
100 for $65.00

carry power from controller to the launch pad, Check this price. Many -

~

ether applications. ~

bp 7 Adapters, Nose Blocks

Assorled to couple several size tubes. At least 5 dlfferent types in each

assortment. Plastic and Balsa.

Ceramic Deilectors:

A prize winning parabolic cross-section design ‘cast in ceramic heag

10 for $2.50
108 for $20.00

5 for $3.50
100 for $60.00

bp 21

, treated Lo provide a unique non-conductive blast deflector for your launch _
pads. This item should set upon the sieel blast plate in BP-18.

. -
‘Engine Clips

Special metal elips to hold engines'in engine compartment during ejection
charge activation. Superior to others on the markel. For standard size

engines.

25 for $2.50
100 for $9.00

bp 22 Alligator Clip_s ’ 10tor$2.00

Attach your pawer source to your firing system using twe of these heavy 100 for $18.00

duty clips. Larper than micro- clips bul not as lacge as terminal clamps.

Engine Blocks -

against.

An assartment for bulh standard size and minijel engines to thrust .

bp 23 Motor Tubes , 1;;mrs1_zn

Standard sizé 2,75 x 0.700°" diameter. The same tubing that is used in 100 for $6.00
our molor manufaciuring. Many uses but riat intended for loading with

30 for $1.25
- 100 for $3.25

propellants.

Launch Lugs .

Lugs to be glued to the side of bedy tube to fik over 178" diameter launch
tad.‘Two lengths in each assortment,

bp 24 Motor Tubes - 20for§1.25

Minijet type, 2.25'" x 0.500™ diameter. The same quality that is wsed in
¥ 100 for $5.00

30 for $1.25
100 for $3.25

our regatar motar production. Do not attempt to load these with hazardous

maierials. Many other uses.

Shock Cord Mounts
A design introduced to the habby by AVI-MPC, They must be glued into
place to hold shock cord securely.

bp 25 Streamers 25 for $1.00

18 inch lengths. it is best to use several on any contest models. Bright 200 for $6.00
orange ultrathin poly material.

40for $1.50
200 for '$6.50

i

Parachutie Sheeis

polyethylene. No sirings or tape dises.

Bath 10" and 14" twe color ptinted parachute sheels in ultra-thin
-

bp 26 Igniters D A0for§1.25

" The original formed igniter. Nichrocrome ignition wire formed 1ntoasmall 400 for $1l]ll[}

20 for $1.75
100 for $7,50

Iair-pin shape with a coating of pyrogen on the tip.

Balsa Sheeté

33273 12" sheets of high quality balsa wood cspecially for Gse- in
modet rackets. All sheet lengths are appreximate. Use for fins and details.

‘Gfor§1.25
100 for $20.00

bp 27 Shock Gord S 20 for $1.30
- 100 for $5.00

Fabric covered shock cord material.  Superior guality with flame

_resistance. Approxunately 24" lengths.

- Launch Rods

Two piece collapsible launch rod. Lower half is 1/8"" diameter, uppar
section i1/16° to prevent hang-up at junction point when in use. Overali

lengih is 30 inches.

NOTE: Assortments

bp 30 Centering Rings . :mmm.zﬁ

More than one Yype of centering ring for use in mounting motars or 300 for $10.00

b for $2.25
100 for $40.00

centering tubing in ather tubing. More than ene size. These are rot

complete ‘motor mount kits.

L}

may Varj/ in contenty each may he different.

. "
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Space Art in Miniature, Thousands of varieties of stamps have
been issued by countries around the world, Often the artwork on
the stamps reflects the art of the particular culture where the
stamp was issued. .

Many countries issue stamps as a revenue producing preduct,
therefore, many small and unusual countries produce the greatest
variety of stamps. In any case they do get the job done of
commernorating many flights and advances in Space Technology
that are ignored by our own country,

All Stamps are GUARANTEED GENUINE, a few are mint,
many are cancelled to order by the issuing country. We refuse to
promote them as having any investment potential. AVI Astroport
does feel that they are interesting as small pieces of space art and
commemoratives, -

The-items offered at this time are assortments that may or riay
not contain stamps illustrated above.- No first day covers included.

FASP.LOT . Liberla  Apollo6Misslon 6ValCTO  $0.66

Apollo BVal GTO $2.00

#ASP-LOZ2 Liberla  Apollo 14 Misslon @ Val GTO $0.60

TRAVELERALBUM

Specially prepared to help the beginner collector

to start and to continue properly and enjoyably in

the stamp hobby. Spaces for nearly 12,000 stamps:

thousands of ciear identifying illustrations. Five--
color, hard cover binder; durable, expandable,

soil-resistant, loose-leaf. '

Cat. No. HAR-0105 Each$4.85 GF4.50

" Cat. No. HAR-X02

#ASP-RO1  RasAlKhalma Apollo 14

- THENEW “PIONEER* ALBUM

An outstanding value for the young beginner.

- Spaces for nearly 7,000 stamps of the world

Gover lacquered to prevent sqgiling. ]
Each$1.95 GF1.75

7 Val Mint $1.00

#ASP-GO1 Gulnas Space Creatures B ValCTO

Eape o

$0.55

$0.60 © KASP-LO3 Libarla Copernicus

THE NEW “‘EXPLORER”-ALBUM

Big bargain for the smali-fry. Contains 128 pages
anabundance of illustrations.

Cat. No. HAR-X01

 astroport

MINERAL POINT, W1, 535565

#ASP-A02 . Ajman
Minlature Shest 16 Val CTO

Each$1.00 GF0.90

$0.60



H#ASP-XMI _ 4 Small Sets Space

THE “STATESMAN?”
DELUXE ALBUM

#ASP-COT Chad " Apollo 15 BValCTO  '$0.50
) - - ' Enlarged, dompletely modern edition contains
. ) more pages than ever before. Beautifully and artis-
SENIOR STATESM AN ALBUM tically arranged. Spaces for nearly 30,000 stamps

+ Vinyl-covered loose-leaf binder in blue and gold.
" Supplements issued annually.-
Cat. No. HAR-0103 " Each $9.95 GF9.25

"~ FREEDOM U.S. ALBUM

Especially planned for the middle-level collector.
Spaces for 45,000 .stamps, nearly 30,000 clear )
identifying illustrations. World Map in fuil colors, An attractive, bound album, with the “story behind
U.S. and World-Wide Stamp Identifier, many other the stamps™ facing each page. Beautifully illus-
extras. Modernistic, extra durable lcose-leaf binder ' trated.

trimmed In gold, vinyl-protected. Supplements Cat. No, HAR-X03

issued annuaily. : . ‘

Cat. No. HAR-0102 $19.95 GF18.00

CITATION ALBUM

2.VOLUME STANDARD ALBUM

of the warld; thousands of identifying lllustrations.

Each$1.95 GF1.75 _

AVI
astroport

MINERAL POINT, WL, 53565

Spaces for more than 1100 stamps and 100%
illustrated; ample blank pages and expansion room -
for further growth. Informative historical data
facing each page. Gets a beginnar off to a good -
start in the hobby. ‘

Gat. No, HAR-0117 $4.95 - GF4.50

THE “AMBASSADOR” ALBUM

5
B
2
§
R
§.
N

New, enlarged revised edition of this popular
album. Spaces for more than 16,000 stamps,
thousands of Illustrations. Pages are 914x12,
beautifully arranged. Comes in new rich vinyl
binder in blue and yeliow.

Cat. No. HAR-0104 Each $7.50 GF6.75

[

A notable achievement in two gigantic volumes!
This set is specially produced for the serlous col-
-lector and has every wanted feature. Spaces for

more than 90,000 stamps, nearly 50,000 fdentifying .

illustrations. Includes all the newest countries.

Matching leather-look vinyl binders; sturdy loose-
- leaf supplements issued annually. :

Cat. No. HAR-0100 Set $34.95 GF31.50

A best seller-for many years — the “Last word”
in a single volume Album! World’s largést capagcity,
with spaces for more than 75,000 stamps, over
45,000 iliustrations. World Map in colors, Stamp
ldentifier, other special features. Handsome vinyl-
covered binder has special loose-leaf mechanism
that allows pages to lie open with maximum
possible flatness. Illustrated Supplements annually.
Cat. No. HAR-0101 $27.95 GF25.00

WORLD WIDE COLLECTIONS -
" (All different within acollection) ‘
Start your collection today ‘with one of
these fabulous selections of stamps from
. around the world. If you are not a collector
yourself and we can't convince you to begin
then consider them as gifts for collectors
you know. )
100 In Envelopes 25
200 " . . .60
300 Yoo .90
500 " .. 150
1,000 T 280 .
2,000 "o .6.50
3000 - " 1150
5,000 " .. - 2900
10,000 - . 8400
20,000 In Books. 249.00
30,000 " 585.00
40,000 - 935.00
50,000 " 1,385.00
60,000 " 2,195.00
70,000 ” 3,595.00
80,000 ! -5,595,00
100,000 " 12,395.00
125,000 ? $22,495.00 41 ’
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Rules:

1. Designs may be of complete model rockets, launch™
systems, unique components or the like.

- 2. Employees of model rocket manufacturing firms may not -
enter. AVI Astroport employees- and members of thelr
immediate families may not enter.

3. Design entries will be judged on orlglnallty, operablilty, _
thoroughness, neatness and clarity.

~4. A parts list must be included and a description of features

~that must be specially fabricated. ‘

8. The design should be drawn on an 8¥2x11 piece of paper or -
larger if necessary. 1ndtcate special paint job reqmred andlor ‘
" decal design.
. 6. All entries become the property of AVI Astroport and cannot
be returned.
7. Winners will be notified during the month fotlowmg the .

contest month. :
8. Be sure to include your name and address on each piece ot
' paperthatls part of your entry. L

19768 Calendar

42

CONTESTS

"‘Many rooketeers have requested that we have contests that
theéy can enter. Here are two for your consideration, we hope that
you enter each one often. Each contest is run on the basis of the
calendar month and one winner will be chosen each month for
each category. The prize will be a $50 merchandise certificate.
in both cases. Enter each contest as many times each month as -

Rules:.

ROCKET PHOTO

1. Any photo of a model rocket of model rocketry activity may e

be entered.

S 2 Employees of model rocket manufacturing firms may not .
enter.” AVl Astroport employees and members of their
iImmediate families are not eligible.

3. Photographs will be judged on the uniqueness of the subject
matter, quality of the print and the caption included. The
caption should describe fully what, when, who and how of'

the subject matter.

. 4. Any size photo will be accepted. Do not send negatives or -

slides.

5. Entry may be a black and white of color prlnt
6. All entries become the property of AVI Astroport and cannot

be returned.

7. Winners will be notrfled b

the contest month.

y matl durtng the month followmg |

8. Be'sure and include your name and address on the reverse of 3
the'phioto. Press lightly when writing on the reverse so as not
to damage-your entry. Your name .and address should also be e
on the sheet contaming the caption:

' FEBRUARY

1111213

‘ conferences, contests. and other events of interest to model Co ;gggg

14
21
78

JANUARY - MARCH
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' ton. Contact! TimeMaccaro, C.D.,

‘An intense model rocketry experi-

March 12, 13, 14 —Pittsburgh,
Pennsylvania. Name: Eleventh an-
nual Pittsburg Spring Convention.
Host: Steel City Section (#157)..

“April 168, 1976 — Ehzabeth City,
North Carolina. Rocket contest.
Host: The Dominion. Contact: Chris
Johnson, Route 3, Box 748, Eliza-
beth City, North Carolina 27909,
ence for all model rocketeers, no -
matter what age or level of technl-
cal competerice, involving films,
discussion groups, talks, manufac-
turer ‘demos, -the second annual
song contest, friends, and fun.
(And, if our Pittsburgh weather is
atypical this year, we'll hold a :
launch.) For more information, con- o I
test rules, etc. contact: Pittsburg .May, 1976 — Nashville, Tennessee.
Spring Convention,-c/fo E.C, Sad- ~ Name: Music City Competitors An-
owski, 1824 Wharton St., Pittsburg,  nual Regional-2 (MCGAR-2). Host:
Pennsylvania 15203. Music City Competitors;‘#345. Con-
’ - tact: Andy Katz, -401. Wayside,
Nashville, TN 37205 Telephone
{615) 352~8533

April, 1976 — Columbus, Ohio.
Name: KROC '76 (King Richard
Open Contest). Host! CSAR 113.

May 1 2, 1976 — Burlmgton, Wis-
consin

April 3, 4 — Burlington, Wisconsin;
{Open Contest). Host: Kenosha's
Aerospace Team. Events held at
Bong Recreational Base, Burling-

May or June, 1976 — Oconomowoc,
Wisconsin. Name: WORM V. Host:
OMRS No. 294. Contact: Tom
Gressman, 328 S. Main St., Ocono-

2219 — 17th Avenues, Kenosha
) mowoc, Wisconsin 53066.

Wisconsin 53140.

2425262?282930 28

22
-.|--| 26)27]|28|29

May or June, 1976 - Ft. Lauderdale, ‘

Florida. Name: Southland Modroc
Conference Competition 3. Host:
Broward County Model Rocketry

- Association No. 217.

June 5, B, 1976 — Burlington,
Wisconsin.

- June, 1976 ~ Batavia, lllinols. Name

FEAR 76. Host: Northern lllinols

~ Rocket Ass'n No. 117

June, 1976 — Annapolis, Maryland.
Name: AAROM-4 Area Meet. Host:
Annapolis Assomatlon of Rocketry
#102,

~June, 1976 — Colu’mhus, Ohio.”

Name: MMRR-76. Host: CSAR-113.

June, 1976 — Des Moines, lowa.
Name: CUSS-S. Host: DART #317.

June, 1976 — Center Valley, Penn-
sylvania. Name:. AARDVARK-IV.
Host: SPEAR Misslle Minders #133.

July 10, 11, 1976 ~-- Burlington,
Wisconsin.

July, 1978 — Fort Wayne, Indiana, .
Name: HEAVEN:IIl. Host: Summit
City Aerospace Modelers (SCAM)

- No. 282

July, 1976 ~ Joliet Army Training
Base, lllinois. Name: EMRA-TIROS
Regional-6. Host: EMRA #240, ’

July 9, 10, 11, 1976 ~~ Cambridge, .

Massachusetts. Name:-9th Annual
MIT Convention. Host: MIT Rocket-
Society. Come to ‘the first MIT
convention to Be held in the warm
summertime. Events include dis-
cussion groups, lectures, movies,
‘building session, records trial,
R&D contest, photo contest, and a
tand rocket drag race. Contact: MIT
Rocket Soclety, MIT Branch P.O.
Box 110, Cambndge Massachu-
setts 02139



‘ORDERING
INFORMATION

ORDERING INFORMATiON

The prices In this catalog are in effect 1 January 1976 and they are subject to
change without notice. The availability of certain items will thange and we reserve
the right to drop items from the line without prior notice. ) .

If an item is out of stock or dropped you will receive a credit slip that may be
exchanged for products or cash upon request. We wlil not back-order any
materials, o o N

Do not send cash through the mail. Use checks, US or bank money ‘orders,
or bank drafts in US funds. ’ '

All retail orders must include payment in fult including the postage and handling
charge, and 4% sales tax from Wisconsin residents.

* Kesp a copy of your order for one will not be returned with your shipment.

A postpaid enveiope Is included with each order to enabie you to contact. us
concerning any shortages or problems with the shipment. Please use the envelope-
to mail in your next order if for no other reason, '

DOMESTIC

Do not forget to include the 85 postage and handting charge. All crders will
be shipped either UPS or by US malls. If you have not received your order within - .
14 days please send us a postcard giving the amount of order and the date that
you sent it to us. If you live in the states of New Jarsey or Washington please
enclose a copy of your permit. You must be 14 years old to purchase engines it
you live in California. .

CANADA

" Postage and handling charge to Canada is $1.25 on all orders. They will be
" shipped via the postal services. Payment must be made-in US funds. Contact us
if you have not received your order in 21 days. Give us the amount of the order and
the date that it was sent to us. -

FOREIGN

On foreign orders other- than Canada you must include a $3.00 postage and
handling charge for shipment via surface transport, Payment must accompany
the order and be in the form of a bank draft or internationat money order payable
" in US dollars. Large orders may be sent air freight with the shipping charges -
collect. T . - .

SCHOOLS

. Educators sheuld write directly to AVI Astroport, Mineral Point, - WI 53565 for

information on our Educational Discount Program. All items in this catalog are
available at special prices to institutions of learning. Your request for information
must be sent to the above address on school stationary and be signed by the
teacher in charge of theprogram, Many other items ‘aré available that are not -
listed inthis catalog. .. . .- .

RETAILERS

Write for discounts avallable on the products listed in this c;atalog.' Please
include your Resale License Number, name of bank and two trade references

&

w_ith first letter. Become the Aerospac_e Products source in your area.
REP PROGRAM

AV Astroport is looking for rasponsible youth and aduits to act as liaison
representatives with hobby retail storas in their areas. You wiil be compensated
for the sales you make. Contact AVI Astroport, Mineral Point, W] 53585 for detalis.

AVI Astroport is the source for Aerospace Education Products.
We offer the widest range of Space Modeling supplies that is
available from a single company. . ' :

Our customers realize that buying from AVI Astroport provides -
them with intrinsicly low prices, exceptional service and unique
products. _ : o

You realize savings in the following manner: .

1. Qur prices are competive. :

2. Our postage and handling charges are low. Besides, instead —

of placing four or five orders for your needs in the past and

" paying four or five handling charges you can now buy from &

single source.and save. . ,

3. Our guarantee is-better than many of the manufacturers of
- the goods we handle. Double protection. . '

4. We are responsive, If you have questions, we answer them

promptly. We are Aerospace Educators ourselves and talk

the language., - ) . :
5. On top of-all this you receive bonuses with each and every

order. o '
6. AVI Astroport keeps you informed. Each new AVI Astroport

catalog that you purchase will give you an update on what is
available and where the hobby is headed.

L Calendar.......ou e

. (Galactic Fraternity i

- Materials, Construction . .

GUARANTEE

We ‘guérantee 'compiete satisfaction with

. any of your purchases from us, or a full refund

of your money will be made upon return of the

merchandise.

It Is assumed that you will use all products only as Iintended

- and In compliance with all local, state and federal .laws and
regulations. = R . '
AV Astroport has concentrated in both the design and manu-

facture of our products on making them rellable and sate. We do ..
not however assume responsibility for accidents. No warranty is -

either made or implied as to the reliabllity. of performance. We

assume no liability beyond the cost of replacement of a product,

If any, which malfunctions or Is found io be defective.
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SPAGE COMMUNITIE

THE NEXT FRONTIER

* Dr.Gerard K. O'Naill, Professor of Physlcs

ol Princelon Universily, since 1969 has
invesiigated the possibliities of research,
manufacluring and human habitation in
space. He works In the fiald of high-anergy
experimental particla phystos, He is a
graduate of Swarlfrmare College, and rg-
ceoived his Ph.D, In physics from Cornell
University. Dr, O'Nelil Is a Fallow of the
American Physical Soclety, and a member

of thie Amatican institule of Aeronarilics -

and Astronaulics, Phi Beta Kapps, Sigma
Xi, the Soaring Soclety of Ameriea and
the Experl - Arerafs & oy

BY GERARD K. O'NEILL
Professor of Physics,
Ptincelon Universily

Within the last year a new possibility -

for the direction and motivation of
our thrust into space has reached the
stage of publlc discussion. Wa have
yel to find an appropriate name. for
this new concepl; space colonies,
space manufacturing facilities, space
industrialization have all been itried,

“bui none Is' wholly appropriate. The

delinition of the topic Is best made
operationally:

* To establish a highly industrial-
ized, self-maintaining human commu-
nity in fres space, where solar energy
Is available full-lime.

* To construct the community al-
most wholly out of lunar surface
materials and, later, to use the same
source for materials to be processed
into finished products; not to be used
diractly on Earth; but for use,in high
orhit, . : .

o By so. freeing the construction
effort from launch-vehicle limitations,
and by reducing the total launch re-

quirements from the earth, io inltiate ~

the space-colonization programi soon
—within a time frame appropriate to
the space-shutlle and to a simplitied
shuttle-derived lift vehicle.

The possiblilty of space coloniza- -
tion brings up a curious distinction, .

not often made: Svine lines of re-
search and development require
nothing new in the way of physical
understanding or of materials' tach-
notogy, but have not previously been
worked on and therafore seem
strange. In contrast, there are lines of
development which we accept as

_inevitable simply because we have

been exposed to them for a very long
time, even though they ray _s!ilI re-

" In space could be efficient

quire for their realization new physi-
cal understanding or real break-
throughs in materials technology.
Fusion energy research is perhaps a
classical example of lhe second
class, and space colonization seems
to typify the first. .

. Although my own work on this
topic began in 1969, originally as an
academic exercise, | later found that
others had considered pieces of the
problem much earlier. Of these, Kon-
stantin’ Tsfolkowsky, J. D, Bernaf, .
John Stroud, Dandridge Cole, Arthur
C. Glarke, G. Harry Stine and Kraft
Ehricke should all be mentioned, but
in my oplnion the work of Tsiolkow-
sky is particularly relevant to -the
present developments.

The key ideas of space ¢oloniza-
ticn are, first, the utilization of Solar
energy in the environment where it
can be used most efficiently, at the
desire of the user: in free space, re-
mote irom the shadow of any planst,
second, oblaining materials from the
weak gravity of the moon tather than
from the strong gravity of the earth,

An automatic, lunar-based electro-
magnetic launching device which -
we. now study for transporting those
materials is unusual from an aero-
space industry viewpoint: it would
operate no higher than room tem-
peralure and, in contrast to any new
_rocket or jet engine, would make no
‘demands on high-streagth materials
technology. .

In essence, it would be a regircu-
lating linear electric motor, in which
vehiclos would be constrained by
the phenomenon known as dynamic . .
magnetlc [evitation, which invelves -
‘permanent magnets flying above a
conducting metal surface producing
lift with, low drag ' This “mass-driver”
would .accelerate a small vehicle o
the lunar escape spesd. Over a kilo-
,meter of lrack length, following ac-
celeration, velosity errors would be
sensed by precise laser measure-
ments, They would be corrected by
pulsed. magnetic fields before the
payloads were refeased to climb out
of the moon’s gravitational fieid. The
vehicle, slowed and recirculated iar
another payload. would bae re-used

" every 150 seconds, so its own capital
cost would be negligible when amor-
tized over the payloads launched.
The total weight of several hundred
such vehicles would: be less than one
ton. The mass-driver can be analyzed
by Maxwell's efectromagnetic theory

-{magnetism created by an electric
charge .in inotfon), which was well-
understood a century ago.

Yet, becauss it is so unlike a rock-
et engine, it is sometimes viewed
with suspicion by aerospace .engi-
nesrs—including those who would
consider acceptable the doubling of
chamber pressures and the raising

. of iemperatures by several hundred

degrees in the next rocket enging to
be developed,

.The practicality of space coloniza-
tion rests on at least two factors:

1. The factor of 20 in energy by
which it is easier to transporl to free
space a payload from the ‘meon than
from the earth; )

. 2. 'The factor of about 10 in tlme- .
averaged intensity beiweel‘g sunlight
in free space and sunlight at the
earth’s surface in our midwinter,

Those two numbers suggest the

first likely use of a space colony; for
the manufacture of satellite solar
power. stations, to be relocated in
geosynchronous (24-hour} orbit to
supply energy 1o the earth through a
microwave link, The energy interval
between lunar orbit, where a space
-manufacturing facility would be lo-
cated, and geosynchronous orbit is
only 1/30 as large as the interval
from the earth’s surface to geo- -
synchroitous.

Il & space colony is to be useful, it
must be large enough and atlractive
enough io atiract talented, hardwork-
ing people as residents; it must be
far more than a space-station.

- "t was a surprise to me to discover,
six years ago, that a pressure vessel
in space, containing an almosphere, -
and rotating to provide the equlva-
tent of earth-narmal gravity, could be
made as large as several miles in
diameter, within the [imits of the
ordinary structural materials with
which we are familiar,

The largest colonies now foresee-
able would probably be formed as
cylinders, aliernating areas of glass
and interior land areas. From those
land areas a résident would see a
reflected image of the ordinaty disc
of the sun-in the sky, and the sun's
image would move across the sky

- from dawn to dusk as it does on

earth. Within civil engineering limits ,
no greater than those under which
our terrestrial bridges and buildings
are built, the land ‘area of one
cylinder could be as large as 100
square miles. It would be a very long
time before there would be a need
to bulld colonies of so ‘large a size.
Even for the early small colenles,
though, there would be the same op-
tions of independent control over the
day-length, climate and seasons.
Agriculture for a space community
would be carriad out in external -
cylinders or rings with atmospheres,
temperature, humildity and day-
length chosen lo match the needs of
sach crop being grown, Agriculture
and
predictable, free of the extremes of

crop-fallure and glut which the ter-
rastrial environmenl forces on our
farmers.

Heavy industry, at a spacg colony
could benefit Irom tha convenience
of zero gravily. In external, non-
rolaling factories, zero gravity and
breathable atmospheres would pes-
mit the easy assembly, without
cranes, lift trucks or other handling
equipment, of very. large, massive
products. These could be the com-
penents of new colonies, radio andg
oplical lelescopes, large ships for
the further human exploration of the
solar system, and power plants to
supply energy to the earth.

In_the early years of this research,
before the question of implementa-
tion was seriously addressed,‘ it
seemed wise o check whether an
expansion into space would soon en-
counter “growth limits” of the sort
which humankind is now reaching on
earth, and which- have been de-
stribed for us vividly by Professor

Jay- Forrester of M.L.T., in studies-

supported by the Club of Rome.

In the long rum, it seems fairly cer-
tain thal the materials source for
space colonies will be the asteroids
rather than the moon. The asterdids
have, in addition to thase minerals
found on the lunar surface, carbon,
nitrogen and hydrogen. Typical aste-
roids are no more remote in energy
from lunar orbit than is the earth,
and no high thrusts are required 1o
transfer. materials or finished colo-
nies from the asteroid belt. Given
thal source of matarials, the “limits
of-growth" are absurdly high; the to-
tal quaniity of material within ohly
the three largest asteroids is quile
enough lo permit buildiig space
colonies with a total tand area more
than ten thousand times that .of the
Earth,

As Hubert Davis of NASA-Houston
has aptly pointed out, the Introduc-
tion of the space colony option Is
equivalent to releasing us fram what
must - otherwise be a “zero-sum
game” on the surface of the earth.
The practical and Immediate ques-

" tlon is how lo eslablish the first

colony; once it exists and is in full
production, It will serve as a beach-
head in .space, manufacturing addi-
tional colonies. as waell as other

. products.
During the summer of 1975 a group

of about 25 people meeting at the

"‘NASA Ames Laboratory, in coopera-

tion with Stanford Universlty, studled
the space-colony concept from two
viewpoints: first, . to find whether
there is any essential flaw In the
argumems set forth in the first paper
on the topic (Physics Today, Septem-
ber 1974); second, if no such flaw is

Tound, 1o examine in more detail the
-optimizations and tradeofls which

would control the cost and time-scale
for an actual construstion project. In
that effort the group, working under
a program of the American Seciely
for Engineering Education, was aided

‘by having access to the papers of

19?,4 and 1975 Princeton Confer-

-ances on this topic.
No “fatal flaw” was uncovered in -

the_. original arguments. - In “detail,
dome, conclusioris were reached
which were not suspécied at the time

lhe study beganm. it is easy first to

dispose of those items which were

‘anticipated but which now have been

put on a firmer basis. .
Eirst, the details of launch vehicles
and desp-space tugs were es-
tablished through papers by Hubert
Davis and Adelbert Tischler at the

1975 Confersnce. Nothlng more ad-

vanced than the space-shuttfe main
engines is requlred, and the assump-

. lion is made that transport irom the

Earth will be by the shuttle, for peo-
ple, or by a simple Iift vehicle with
shuttle main engines, for frelght. In
deep space, only a chemlcal tug is
assumed. In keeping with those as-

sumptions, if the cost of transport to,

low earth orbit is taken as one unit,
transport to funar orbit is taken as
four units and, to the lunar surfage,
eight units, R

The optimum location for the first
colony is not yet established at the
time of writing. The L4 and LS
Lagrange-points* of the earth-moon
systam have been considered, as
have geosynchronous orbit and high
lunar arbit. Geosynchronous orbit ap-
pears o be less advantageous, main-
ly because it would raise the costs
of materials transport from the lunar
mine to the precessing facilily,

it is assumed automalically by
most paeple who consider the space-
colony concept that materials proc-
essing would be carried out on the

maon. So far, thal does not appear -

1o be a cost-effective choice. Proc-
essing machinery carriod to the

moon would be saddied with a large ~ -

addifional amortization cost due to
its transport, and It would lose the
advanlages of full-time solar enaergy
and of adjustable gravity. The ab-
sonce of the zero-gravity option
would alone be a grave disadvantage,

. As'it now appears, even unselscted

lnar surface material is close

Jenough to ideal 'In fts element-

*in 1772 Astronomer Joseph L. Lagranga
compwied points in space equldistant
from ihe Earth and moon—polnis of fri-
angles 237,000 miles on a side—where
a safeliite or space statlon would remain
in constant orbit above the- Earth. Ld

feast) and L5 {west) are the fwa stablé.

positions.

" concent®tions that there seems not
_much point in processing it on the

lunar surtace. The unselected Apollo- -
11 fines, for example, are 40 percent
oxygen by waight, more than 30 per-
cent mslals, and abowt 20 percent
silicon. Baseline Colony One de-
signs, with a total mass of 500,000,
tons, require about 150,000 tons of
matals, 150,000 tons of soil, and smal-
ler amounts of glass—materials that
seem 1o be well matched to thoss
available on the maon. Work by the
Summer Study group has substan-
tiated earlier indications from the
1975 Princetof Confarence, to the ef--
fect that the original estimates of
agricultural growing-area needs were
pessimistic by about a factor two;
the agricultural speclallsts now con-
clude that under the-ideal growing
conditions of a. deep-space green-
house, a growing arda of 45 square
melors per person should be enough,
A normal type ‘of North American
dlel, with vegetables, poultry, dalry
producls and meat is assumed.

We take a conservative approach
to eleclric. power plant masses; al-
though further Improvements may

- come with time, for the purposes of

cost estimation the Study Group as-
sumed tor the surface of the moon a
nucfear reactor, weighing 45 tons
per megawatt of power. it would be

rated at about 170 megawalls, - of -
*which just under 160 would bé devot-

ad tp the.mass-driver, That would be

sufficient for the transport of 900,000 .

tons/year assuming 70 percent relia-
bility: For the deep-space applica-
tions, we assume at present a solar
thermal system with & turbogenera-
tor, as has been studied by Gordon

‘Woodcock of Boseing. We assume,

however, a performance appropriate
to an early timeframe: that is, 10
tons par megawatt instead of 5.
Unexpectedly, the summer study
has shown up a possible physiologi-
cal limit more savars than had been

_anti¢lpated. Until now, on the basis

of advige from those experienced in
aerospace physlology, we had as-
sumed that rotation rates of up to
three rotations per minute (rpm)
wouid be acceptable to nearly all
prospective colonists after Initial ac-
climatization. To those of us who
have logged some centrifuge time,
that rate seems rather slow. It seams,
though, that there is enough dis-
agreement among physiologists that
conlingancy plans must be made.
Conceivably, the rate may have to be
held below 1 rpm, because of the
fraction of the work force which wiil
ba commuting daily between the ro-
tating environment and tha zero-
gravity assembly areas. ’

This possible limit promgted more
attention, In the summer study, to

. anergy would supply power to the
habitat while raw materials would
be derived from lunar rocks or

Bridge to emphasize the eventual
[} asteroids,

' This conception of a space coleny
size to the San Franciseo Bay
sizes of sueh colonies. Sofar

) features a bridge compacable in

habitat geometries than was antici-
pated inlfially. For constant gravity,”
it the- rotation rate is cut'from 3 rpm
to 1 rpm, the required radlal dimen-
sion of the habitat must go up from
100 meters to 900 meters, For
Earth-normal gravity a rotation rate of
3 rpm translaies lo 100 meter radius,
for which the almospheric prassure
dominates the equation for habitat
total mass, At t rpm the radius must
go to 900 meters, and there the
gravity itseli dominates the mass
equation,

A number of geometries have been
considered. The most efficient In
terms of mass is probably a tethered
pair of pressure vessels, but that ar-
rdngement s tnoonvenlent for pas-
slve cosmlc-ray shlelding, The next
most efficient may be a cable-
supported band structure, and after
that a wheal. It appears that for a-
pepulation of 10,000 peopis a tatal
land area (residential, service, rec-
reational and agricultural) should be
@bout 900,000 square meters—about

- one-half square mile—If the density

is to ‘be as low as in attractive sub-
urban areas of the U.S. and Southern
France, so far taken as models. For
1 rpm the summer study chose a
wheel geometry, as a compromise

- between esthetics and spin rate. Pas-
" sive shielding against cosmic-rays

would be pessible though Incanveni-
ent with that geometry.

Until further experimenis on the
physiological tolerance-range are
carried out, we retafn an alternate
design which would be more aitrac-
Uve esthetically and -which would
lend itsell naturally to Cosmic-ray
shielding, but which would rotate at
1.95 rpm. lts circumference would
be 0.67 mile, and its external agricul-
tural areas would use the efficient
cable-supported band structure,

In preparing for testimony before
the Space Sclence and Applications
Subcommittee of the House Commit-
tee on Science and Technology {July
23, 1975}, | calculated, with the ald
of Mark Hopkins, a number of eco-
nomic scenarios for the growth of
Space manufacturing facilities, and
for their construction of sateflite $o-
lar powar stations One such calcula-
lien assumes an Investment of about
$96 hilllon over a six-year period dur-
ing the establishment of the {irst
beachhead-colony, and an additional
$80 biltion over the next decade as

the initial colony builds others_as-

well as power stations. We assume

payment of 10 percent interest per -

year on the ouistanding investment,
The key faclor entering the estimates
Is productivity; conservatively we ‘as-
sume that, in spile of the advantages
of zero gravity and of any mprove-
ments which automation may bring,

tHa productivily per person-year wilf
be only about the same as it is in
heavy industry on earth. -

Including alf processing, manufac-
luring and assembly, it appears that
a population of 10,000 could manu-
iacture about ene new colony evary
two years, and could in addition buitd
two power slations per year of 5,000
megawatls each. As in all the others
which we considered, the program
builds toward a steady-state popula-
lion of about- 160,000 people in
space. In all cases, aven with pro-
gram costs of up te $300 billion, the
payback in dollars exceeds the total
investment and Interest; profils from
the sale of power begin in the ninth .
year and grow rapidly; total payoff of
the program cost, including: all inter-
est charges, occurs after about 20-25
years.

In these scenarios the amount of
energy supplied o the Earth is quite
sufficient to end the energy-crisis
permanently. Typically, 13 years alter
the beginning of construction the
amount of energy being supplied to
the earth oach year in the form of
usable electricity at the bushar (the
point where power enters the dis-
tribution system) exceeds the peak
capacity of the Alaska pipeline f{two
miltion barrels per day) and a few
years laler the total electrical anargy
supplied to date could exceed the
estimated fossil fuel capacily of the
Alaskan North Slope, R

For us who work in technical flelds
it is easy lo become Immersed fn
performance optimlzations and cost-
benefit analyses, Such work is nec-
essary, though, and the praciicality
of .a space-colonization program is
haceming befter established mainly
because additional people are giving
their talent and hard work to the
research on that topic.

It seems clear, though, that the
extraordinary amount of interest
which the space communlty concept
has aroused during the last year
stems at ieast In parl from an intan-
gible payback: the beginning of hope
that our near-term future may not be
one of despair or resignation In an
increasingly rigid, resource-limited
sociely, but of freedom and new
opportunitles on a frontler which is
just within our reach, -

in the great days of American
progress and enthusiasm, it was the
private sector. which spurred the
drive toward industrial expansion. it
reinains to be sean whether industry
retains the drive and Imagination to
take an active part in the next ad-
vance, or whether it will be content
to leave both the risks and the op-
portunitles to- govarnment. 1 believe
that it wilf be more healthy for the
country if industry takes an active
role- in exploring the new possibili- -

tfes.
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Join the National Association of Rocketry -
‘There may be an NAR Section in your area. If there is not
band together with other serious rocketeers in your town

or city and enlist the aid of the nearest NAR Section to
-help you with the orgamzatlon of a new section.

This list is current as of 1 January 1976 and may not be
complete by the time you receive thls issue of the AVI

Astroport catalog.

ANNAPOLIS ASSOCIATION OF ROCKETRY #102
George E. Meese Sr,

194 Acton Road .

Annapolis, MD 21403

BIRCH LANE ROCKET SECTION# 09
Thomas Hills ’

2429 Temple Drive.

Davis, CA 95616

COLUMBUS SOCIETY FOR THE ADVANCEMENT OF
ROCKETRY (CSAR) #113

- Mike Wolfe

2798 Woodcroft Road

Columbus, OH 43204

GEMINI MODEL ROCKET SOCIETY #116
James Inginga

5 Lehigh Road, Cooper Farm
Wilmington, DE 19808

NORTHERN ILLINOIS ROCKET ASSOCIATION #1117

F. Scott Godron
A76 Main Street
Glen Elfyn, 1L 60137

METRO ATLANTA SOCIETY FOH EDUCATIONAL ROCKETRY

{MASER) #128

John Langford

2765 Northside Drive -
. Atlanta, GA-30305

MISSILE MINDERS #133
Carl J. Warner

665 Woodland Avenue
Pottstown, PA 19464

M.L.T. ROCKET SOCIETY #134
Chris Flanigan

Box 110 MIT Post Office
Cambridge, MA 02139

. MONROE ASTRONAUTICAL HOCI(ET SOCIETY #138
-William Arthur

*-,.215 Avondate Road
.. . Rochester, NY 14622

- NARHAMS #139

Irv Philmon .
281 Rollins Avenue
-Rockville, MD 20852

NORTH SHORE SECTION #1 42
Russell Salerno

2421 Myron Road

Westbury, NY 11590

STAR SPANGLED: BANNER #156
John Nowakowski

428 Ben Oaks Drive West
Severna Park, MD 21146

STEEL CITY SECTION #157

Elaine Sadowski

1824 Wharton Street . *
Pittsburgh, PA 15203

WHEATON ROCKET ASSOCIATION #163
Joe Cimmino

19304 Richwood Court

Brookeville, MD 20729

BROOKLYN ROCKET SOCIETY #165
- Brian Pederson

561 — 10th Street

Brooklyn, NY 11215

NEW CANAAN YMCA SPACE PIONEERS #166
New Canaan YMCA

South Avenue )
New Canaan, CT 06840

ZENITH #167

L.H. Butterworth

Rt. 1, Box101

Eagle Lake, MN 56024

SOUTH SEATTLE ROCKET SOCIETY #1768
James R. Konarski

835 Mountain Park Blvd. SW

lssaquah, WA 98027

VIKINGS ROCKETRY SOCIETY #203
David Kusterer

5802 Guthrie Avenue

Richmond, VA 23226

NORTHERN \IIRGINIA ASSOCIATION OF ROCKETRY #205

Don Larson ]
9481 Arlington Blvd., Apt. 104 Fairfax
Fairfax, VA 22030 :

BROWARD COUNTY MODEL ROCKETRY ASSOCIATION 217

Richard A. Barnard
5670 NLE. 7th Terrace
- Ft. Lauderdale, FL 33334

£

P.O. BOX 725

NATIONAL ASSOCIATIDN OF HOCKETHY S GATEWAY
ARCH SECTION #238

‘Eric Mitchell

150 South Jeffersen

Florissant, MO 63031

EVANSTON MODEL ROCKETRY ASSOCIATION #240
Steve Behrends

933 Sheridan

Highland Park, IL. 60035

HARFORD AREA SPACE MODEI.ERS (HASA) #248

-Bertram Grollman

RD No. 1, Box 55A
Darlington, MD 21034

TURK’S HEAD ORGANIZATION OF ROCKETRY #251
Andrew Bennett.
P.O, Box 135

_ Exton, PA 19341
‘MILE SQUARE SECTION #278 -

C.M. Fuller
P.O. Box 557
Garden Grove, CA 92643

" TAMPA BAY AREA ROCKETRY ASSOCIATION #266

Douglas Packard .
6805 N. Thatcher Avenue -
Tampa, FL. 33614

SUMMIT CITY AERCSPACE MODELERS #282

~ John Kalb
3720 Mulberry

Fort Wayne, IN 46804

ARK-LA-TEX MODEL ROCKETRY CLUB #284
Mark Knox Jr.

1117 James Street

Bossler City, LA71010

MONROCS #2389
Eugens R. Draper
615 Bradbury
Monrovia, CA 91016

K OMEGA MODEL ROCKET SOCIETY #294

Thomas M. Gressman
940 Stlvercrest Court, Apt, 1
Oconomowaoc, Wi 53066

ST. CHARLES AEROSPACE RESEARCH ENGIN EERING
{SCARE) #296
Donald H. Somerville

612 Maran Drive

§t. Charles, MO 63301

SKY RAIDERS MODEL ROCKET CLUB #297
Dale V. Trombiey

916 Highland Drive

Sarasota, FL 33580

HONO-ROCS #302
Michael Okuda
3069 Hiehje Street
Honolulu, HI-96822

PEARL RIVER VULTURE SQUADRON #303
Richard Nelson

.Pear! River Middle Schiool

Pearl River, NY 10865

ROCKETEERS OF LEE #2310
Wilmer Hornbostel

1623 Coloma Way
Woodland, CA 95695

GLORY BOUND #311
Edward R, Bobrow Jr.
5629 Quashwick
Stockton, CA 95205

SUSSEX COUNTY AERONAUTIC ROCKET SOCIETY #316
Stephen R. Decker -

20 Grand Avenue

Newton, NJ 07860

.DES MOINES AREA ROCKETRY TEAM (DAFIT) #317

GeorgeH. Cook -
' 3248 E. Washington
Des Moines, |A 50317

IDENTIFIED FLYING OBJECTS OF SIMI VALLEY #321

-Richard A, Tobias

1834 Fitzgerald Road
Simi, CA 93065

SUN COAST ROCKET ASSOCIATION #324.
Mike Myrick

7514 Cessna Drive

Port Richey, FL 33552

EXPLORER Il #3286 -
Kevin Niess -

. 700 South Main

Minot, ND 58701

NAR HEADQUARTEFIS

New Providence, NJ 07974

o e

~ Further information on the NAR and NAR Sections may
be obtained from the following sources:

NAR SECTION ACTIVITIESY -
Manning Butterworth
340 Rutherford St., Apt. 48
Goleta, CA 93017

SAMROC SADDLEBACK ASSOCIATION OF MODEL
ROCKETRY #334

Steve Hubbert

14132 Lambeth Way .

Tustin, CA 92680

THE ATHENS AREA ROCKETRY ASSOCIATION #336
Steven Hutcherson
150 Morton Avenue

" Athens, GA 30801

UNIiTED SECTION OF SOUTH ERN ROCKETEERS #340

" ‘David Kusterer

5802 Guthrie Avenue .
Richmond, VA 23226 e

BAY AREA MODEL ROCKETRY ORGANIZAT{ON #332
Mrs. Hansen .

711 Leong Drive .

Mountain View, CA 94041 -

CHAPELHILL ROCKET RESEARCH CLUB #333
Doug Guthals

Route #1

Gower MO 64454

SOCIETY OF NORTHEAST QHIO AREA ROCKETEERS #337

Michael Nowak
9900 South Highland Avenue

" Garfield Hts., OH 44125

NAR BUFFALO SECTION #341
Jeff Flygare

323 Parkwood Avenue
Kenmore, NY 14217

ORANGE ROCKETEERS #342
Richard Q. Fox

2461 Barkwater Drive
Orlando, FL 328089

LIVERMORE ROCI(ETEEHS #343

- Robert A. Hansen
- 3784 Jerrold Road ~

Livermore, CA 94550 -

NORTHWESTERN OHiO ASSOCIATION OF ROCKETRY
{NOAR)#344

Jamas M. Hartman

80 Rossway Ave. Apt. D11

Rossford, OH 43460

MUSIC CITY COMPETITORS #345
Andy Katz

- 401 Wayside Court

Nashville, TN 37205

'SKY STREAKERS #346

Norman H. Helm

13129 Markdale Avenue

Norwalk, CA 90650

PULSAR #347
Albert Pizzo
21 Grand Street

New City, NY 10856

BROOKSVILLE JUNIOR HIGH SCHOOL ROCKET CLUB #348

. Dan Kanyuck

Kelly Street
Brooksville, F1. 33512

COMBROC #349
Jon Buser

" 613 Bryant

Stroudsburg, PA 18360 i
ROCHESTER ROCKET SOCIETY.(RRS) #350
William R. Wheat

264 Arborwood Lane
Rochester, NY 14615

AVI

astroport

MINERAL POINT, WI. 53565




