 MPC GOES ONE STEP BEYOND TODAY'S SPACE LAUNCHING WITH THE

ILGRIM OBSERVEI

ACE ST TION THE NEAT STEP I SPACE _ma_gs;._-

Here Is tlre next step In space exploration in the
Sevanties , . . the result of America's 'space authori-
ttas’ hest thinking on the naticn's first inter-planetary
space station. The Pllgrim Observer is a compfete,
seifsustaining community space siation, able o
make deep probes to far-teaching planets, able fo
carty twelve crew and passengers and their supplles,
ahig to send out and receive an EVA. spage taxi and
an Apollo modufs, able to malntain jtself and its
passengers for extended periods of {ime. No scienge-

, @ Thare zre lourtean wurkiné panis.

« It gan be built and displayed in its recket configuration. *
The nose cone is in clear, ses-thraugh plastic. The modi-
fied Apalio module ant E.V.A. space taxi are located

- within the nose cone.

< It can be displayed as a space staticn. The thrae
glant sections cars swing out and the nuciear an-

© - gines actually extond out the 1ear. The nose

cone tan be temaved, exposing the communica
tipns network, the Apollo module and the EV.A,
taxi. .

= Oni section providas living quarters for crew and
passengers, the svcond houses tha hydiogonic farm

fiction kere, ¥ram its ingeption, the Pilgeim Observer
was sitecked and. rectiecked for authenticity and
feasibility. Tiese are the parts and this is the tyiqe of
space craft of the futere ., . a craft that lifts off the
earth as a rackel, theat jetisons its rose gone and
opensap inta a spake station, swinging out its giant
arms and extending its nuclenr engines. And this
magnificent model! in 17100 scale duplicates evary

part and every opgration.

nuclear power supply,
» The Main Conliof Genter is at the canter of the sections
and bekingd this the fuel and lite suppest
tanis. in frent are the moveable telee
stopes and antennize. .

‘s Fully extended the Pjigrim Qb-
server measures 17i%7 in length
and 12" in diameter. Cantracted,
It is 127 in length and 33 in

diameter. N
a The Apolio module can he
emoved frons its nose cone

focation ang Incked into -

for food supply, and the third contains the om-board the Main Conteot Center.

)¢, ONEMAN £
S SRACE TAXI

Both the prototype and the model hold a number of “firsts”. The Soviet RD-107
. vehicle lofted the world's first unmanned earth satellite, Sputnik-l, into orbit on Oc-
tober 4, 1957, With an additional upper. stage, it was the launch vehicle for Yuri
Gagafin's first manred earth orbital flight on Aprit 12, 1961, The model was the first all-
‘plastic show-or-go model rocket, You can build it to stand as an accurate shelf model
or as a flying model. You-can build it in two versions —the one that launched Sputnik-| -
s or the one that lofted;Gagarin, This model in 1/100 scale has been intérnationally ac-
£ claimed as the.mostiatcurate replica of man's first probes into space, Built-up models o
of this kit are at the Federation Aeronavtiqué Internationale in Pais and at the, ... o0 LT
Wational Ajr & Spacé Museum of the Smithsonian Institution in Washington, D.C: : Lo R
‘Madet cornes with all 32 racket nozzles, clear plastic Sputnik shroud,, clear plastic -
"Vostok shroud with clear view of cosmobnaut and Vostok vehicle, 4 strap-on boosters,
and complete, authentic data book giving all availahle information on weight, thrust,
. dimensions. Includes drawing released by 10.5.8.R. No motor weight: 4.9 ounces.
“Length: 15", Recommended motars: B6-2, £6-4. . . -

Base Launch Vehicle

The Titan HIC was developed by.the Martin-Marietta Corporation for the U.S. Air .
Forcé. Boasting a lift-off thrust of over 2 million pounds, it hag been overshadowed by
the bigger manned Saturn vehictes. Yet TITAN HIC has been routinely placing into
earth orbit large communications satellites and special USAF space payloads,.It was
the rescue launch vehicle in the motion picture, ""Marooned.” In the 1970 decade,
TITAN HIIC and its derivatives are scheduled to launch a number of spacecraft, in-

**eluding the 1975 Voyager Mars Lander.

The AVI kit is a faithful replica developed from official USAF and Martin-Maristta
blueprints. You can buitd it to fly with a Type B6-2 or C6-4 motor, and it comes with 4
clear plastic fins to stabilize it in flight. Or you can build it as a non-flying shelf model
with all stages separable and all Aerojet-General liquid propellant rocket engines highly
detailed from official drawings. Mo-motor weight: 4.4 oz. Length: 12.75".. Recom- °:
mended motors: B6-2 or C6-4. ' .-
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SOLID PROPELLANT

MODEL ROCKET ENGINES

. AVI'Astroport produces rocket motors that are
specifically intended for use in Model Rocket
vehicles.

" The terms ‘rocket motor’ and ‘rocket engine’
will be used interchangeably in our discussions.

To give you a better feeling for what is
involved in the definition, manufacture and use

_of these remarkable Space Age products we

' DEFINITION

“Model Rocket - Engline” means a solid

propellant rocket engine produced - by - a

commercial manufacturer in which all chefical -
of a combusiible nature  are -

ingredients
preloaded and ready for use.

Requirements o

1. A model tocket engine shall be a solid
propellant reaction engine produced by a
commercial manufacturer, If shall have all of the
propelling ingredients preloaded into the casing
in such a- manner that they cannot be easily
removed. Delay trains and ejection charges may
e included as an integral part of the engine or
-may be preloaded and packaged separately if (a}
the auxiliary package is a single preassembled
unit containing all of the remaining combustible
material, and (b} the auxiliary package is so
designed that an average person would have no
difficulty handling or using it safely. :

-2. A mode] rocket engine casing shall be made
of nonmetalic material of Iow thermal
conductivity so that the temperature of the
-external surface of the model rocket engine, shall
not exceed 150 degrees Centigrade (302 degrees
Fahrenheit) during or after operation. :

3. A model rocket engine must be sd
constructed that, should it rupture its casing, the
casing shall not fragment, .

4. A model rocket engine must be so designed
and constructed as. to be incapable of
spontaneous ignition in air, in water, as a result
of physical shocks, jatring, impacts or motion
under conditions that wolild- reasonably be
expected to occur during shipment, storage and

use, or when subjected to-a temperature of 8¢ -

degrees Centigrade (176 degrees Fahrenheit) or
less. o

5. A model rocket shall contain no more than
62.5 grams (2.2 ounces) of propellant material,
and shall produce less than 80 Newion-seconds
(17.72 pound-seconds) of total impulse with
thrust duration not less than 0,050 seconds.

6. A model rocket manufacturer shall subject a
tandom sample of one percent (1%) of each
engine produgtion lot to a static test which shall

measure and record thrust, duration, thrust time _

profile, delay time, and strength of the ejection
charge (if any). Mddel rocket engine lots must
be corrected or destroyed by the manufacturer
if:
* a. The total impulse of any test item departs
more than 20 percent (20%) from the
established mean value for the engine type;
b. The time delay of the test item departs
. more than 20. percent (%) from the established
mean value for the engine type but in no event
shall this variation exceed 3 seconds;

- ¢, The ejection charge of the test item does not -

function properly; }
d. The test item malfunctions in any other

CLASSIFICATION

National Association of RocketryAcertiﬁed .

model rocket engines are assigned a type
" “classification which is based on the total amount
of energy the engine can deliver, i.e. the total
impulse as determined by the NAR Standards
and Testing Committee, : i
Fractions and leters of the alphabet are used
" in the type designations. Each successive type
has a maximum permissible enetgy content of
twice that of the previous one. There are eight-
defined types withi the energy ranges listed
below, ) :

Type Total Impulse
) - (Newton-seconds)
YViA L0000 - 0.625.

A 0.626- 1,25
A - 126 - 2,50 .

B 2.51 .- 5.00

. C 5.01 -10.00

D 10,01 -20.00

E 20.01 - 40.00

F 40.01- 80.00
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sugpest that you read this and the -ntIowing '
thrée pages carefully.

‘By better understanding Model Rocket

engines, the hobby should become more - -

rewatding and fun for you, We also hope you

. will develop a better appreciation and increased

réspect for the handling, storage and operation

by

. of‘these power plants. .

manner. Static {ests shall be bbﬂducted! ith the
_test item at ambient temperature, ¥ 5
7.: A model- rocket engine typ

petformance deviates from thé safiiple  test -
criteria detailed above within one year from the
date of manufacture, shall be withdrawr from = .
commercial sale .and redesigned to ‘provide -

reliable operation when ignited within. a periad
of one year from the date of manufacture. All
model rocket engines shall have imprinted upon
the exterior of their casings the date of
manufaciure, ’ o

8. A model rocket engine shall be shipped and
stored with no igniter element installed that may

be actuated by open flame at a temperaturé of

Jess than 150 degrees Centigrade (302 degrees
Fahrenheit), or by incident radio frequency
radiation normally encountered in shipping,

or any other person shall sell or otherwise make-

available to the public any type of model rockef

ignition device that is intended to be initiatedb
a hand-held flame. Lo
9. A model rocket engine shall be shipped ani

sold with complete instructions " for storage, -

handling and use. These instructions 'shall-
conitain. 2 warning - to read and follow a

instructions carefully and to use the engine only-' "~

in accordarice with instructions. In addition, the
instructions shall contain ~ the following
information: o ‘
. a, How to safely ignite the engine by electricai
means; S .

" b. Performance data on the model rocket
engine type to include propellant weight, total

impuse, dverage thrust, time delay and thrust

time curve;
" c. Any special First Ald data or steps to be
taken in the event of burns or if the propellant is
orally ingested;

d. Proper and safe disposal of the engine if it
has become too 0ld, been subjected to conditions
that may impaic its performance, or in the

- opinion of the user may have become unsafe;

e. Special action to be taken in fighting any
fire in which stored rocket engines may be
involved, . :

10. A model rocket engine containing more

- than 25 grams (0.88 ounces) of propellant

material shall be sealed at the factory with a
nonflamimable, nonmetalic seal in the nozzle and
in the forward end, such seals to be readily
temovable by the user unless the engine is
designed to petform its function with the seals in
place, - . ’

11. A model rocket engine in operation shali
not éxpel from its nozzle any pieces of butning
propellant, and shall be incapable of igniting a
_piece of dry paper ot grass at a distance from its
nozzle S00 times the diameter of the nozzle
throat. :

It is easy to see that a maximum powered F
engine has 128 times the energy of a maximum

. YA enginie. .

It is also obvious that there can be a C engine
that has a total impulse of only 5.02
Newton-seconds while another certified ¢ type

- might have a total impulse at the top of its class -

at 9.99 Newton-seconds, - .

Each NAR certified motor must carry the type
classification code. That code must be followed
by a number indicating the average thrust of the
engine in Newtons to at least two significant -
figures, and a dash followed by a number
indicating the time delay in seconds to .the
nearest Second ” of - the - time delay charge

. duratjon,

Example:
B6-4 .
B; The total impulse is between 2.51 and 5.00
Newton-seconds. :
6; The average thrust is 6 Newtons.

* -4;The time delay is around 4 seconds,

Lwhose” A
- - engine produces. e .

.27 ~The energy is simply represented by the area
~~undet the

- delay “grain is

" altitudes. -

THEORY & TERMS

Model rocket engines are true rocket engines -
and obey the same laws that larger motors which
are used in the Space Program do.

Basically the model rocket engine contairs
both a fuel and oxygen in the form of a solid
oxidizer which are mixed together in the. right
proportions so that they wiil conbime vigorously
(burn) when ignited. . . o
: The burtiing prodicers large volumeés of hot .
gas and: some’ solid. particles which :gressurize
the space remaining (the chamber) upon
conversion, There is a nozzle that allows the -
gases to escape in a somewhat otderly fashion
along a particular direction. . -

This high velocity incandescent gas creates a-
reaction in the opposite direction which we call

thrust.

Each propellant-type in combination with the
physical design of the rocket engine will produce

chrust that will vary with time in a faitly
. predictable manner. .

Thrust is the amount of force that the motor
will exert at a given moment and we measure it
in pounds in the English system and Newtons in
the Metric system. :

As a motor burns we can measute the thrist
as it varies with time, and we can record that
variation on a chart recorder to produce a
thrusttime curve. The thrust-time curve is a
valeable tool in studying rocket. - moter -
petformance, Not only does it give us a picture
of how the force varies with time; it also enables
us to measure the {otal energy that thé rocket ;

curve  and is measured in
pound-seconds (English) or Newton-seconds

- {(Metric), in rocketty we give it another name,

 DESIGN

E VAVI‘ Astroport has designed its solid

propellant rocket motors to provide safe, reliable
performance that is closely rcprodu_cible from

. one-motor of a type to the next,
" . Basic motor design is completely consistant

with the above definition.

storage and use. No manufacturet, distributor, " - - A typical motor consists of a fiber casjng with

Total Impulse. ]

Each design of rocket engine burns for a
specific time, Time of Burn, If we take the Total
Impuse and divide it by the value of-the Time of
Burn in-seconds then we obtain another vseful
quantity, the Average Thrust. s

Thrust’is an indication of the relative lifting
capability of a given engine. Total Impulse is a
measure of the potential of doing work. With a

“given rocket design a rocket engine with twice

the total impulse of another enginé will lift that

_rocket to iwice the altitude of the latter in a

rough approximation, : :
At the end -of the propellant burn a rocket

- suited for the. engine type will be traveling
- upwatd at several hundred feet per second. To

allow drag and gravity forces to slow down the

‘tocket as it reaches for peak altitude a burning
» delay train that prodiices no thrust is built into

the engine, Typically this'takes a second to ten

. or more seconds, and is called the Delay ¥ime.
- We measure it in seconds. :

Now the rocket is near peak altitude, the delay.
time element is almest through burning . . . it
burns through into another composition that
produces a quick-butst-of-gas that activates the
recovery device. The gases may be used to force
a nosecone out of the head of the rocket vehicle

" and depldy a parachute. -

- The rocket motor, has' completed. jts job and
the véhicle fioats back to earth for recovety and
another flight. ’

“" To obtain full ‘enjoyment out of your hobby
Model Rocketry we hope you will become fully
familiar with the terms simply defined above,

Thruse - Total Impulse
Time of Burn Average Thrust
: Delay Time

a formed ceramic nozzle in one end; the
propeliant grain measured and formed for a .
particular total energy class; a column of time

“‘delay composition and -a small amount of

material to provide for ejection of the recovery
device at the end of the delay burn; and finally a
cap to retain the ejection chatge untif use.

' SPORT or PRECISION

We produce two series of motors, Spert and

-~Gold, The Sport motérs are the standard run
+ “produced fo high standards but less precise than
the Gold series. Both the Sport and the Gold .

series have both the Safety and Contest”
Certification from the National Association of -
Racketry. ’

Sport motors are produced for general flying.
Gold series motors are for use.in research and
contest flying. ’ .

Two variations exist in the above configura-
tion. Both of them have no time delay element or
efection charge:

OPERATION

Refer to the cutaw'ay drawing that shows a ~
typical AVI model rocket motor with the various

-parts labelled, .

The motor is-started by-an electrical igniter
consisting of a short piece of nichrome wire. This

_is inserted into the nozele by the modeller before

launch. It must make contact with the
propellant.. When an electric current of 2
ampetes at 6 volts is passed through the igniter

- wire, its temperature tises above the 550 degree
- F. needed to ignite the propellant.

the solid propellant grain is used up, the time
’ automatically activated. It
produces very little thrust and allows the model
rocket to coast upward to apogee. It contains a

" special chemical which produces a white smoke.

trail to permit you to see the model-at very high

". When the time delay érain is exhausted, the
' CERTIFICATION

From the very beginning, modei rocketry has
been a self-policing activity with standards of
safety and performance, These have been
further developed and tefined over the years as
model rocket technology has advanced. Several

" national and international organizations have

helped develop these standards for such items
as motors, model design, consiruction,.launch
equipment, flying, etc. Thanks to them, model
rocket equipment has a very high level of
reliability. Thanks also to them and to the model
tocket industry, there are interchangeable items
such as motors, launch rails, electrical systems
and igniters, - : ’ -

These organizations include the ' National

" Association of Rocketry (NAR) which .is

America’s organization of model rocketeers; the
62-nation Federation Aeronautique Internation-
ale (FAD) in Paris, France; the Hobby Industry
Association of America (HIAA); and the
National Fire Proteciion” Association (NFPA)

- made up of peo'plerconcemed with the ssfe

The fitst varlation is the Booster Engine which

as zero time delay. It is used in lower stages in
mulli-stage rockets, The booster engine
provides thrust until the layer of propellant at
the head end becomes too thin to support the
chamber pressure. At this point the layer bursts
through shooting burning propellant into the -

- nozzle of the engine above igniting it, shoving

the booster engine out of the way.,

The second variation is the Special Purpose,
SF, engine. There is a permanent plug at the
end of the propellant column so that there can be
no burn through. It is available only in the Gold
Series and will be explained further there.

ejection charge is automatically activated to
produce a quick puff of gas which pressurizes
the inside of the model rocket tube and expells -
the recovery device.

When the recovery device brings the model
rocket back to a gentle landing, the expended
motor can be.removed and discarded. The model
rocket is then ready for another flight with a
fresh model rocket motor installed. All AVI
model rocket motors are intended for. only a
single use and must be discarded after they are
used. The fine safety recotd of model rocketry
hinges upon the use of factory-loaded motors; so
you should mever attempt to make your own
madel rocket motor and never attempt to re-load
a used model rocket motor casing. You cannot

. possibly make a model rocket motor as reliable

and inexpensive as the one that you can buy
from AVI. :

design and use of products.
AVI Astroport ‘(Aerospace Vehicles, Inc.)
subscribes to, supports, and follows ihe

. standards established by these organizations.

All AVI model rocket- motots carry both the
Safety Certificate and the Contest Certificate of
the Natinal Association of Rocketry. This means
that they conform to the rigid petformance and
safety standards of the NAR and of NFPA’s
Code 41 L for Model Rocketry. All AVI model

" rocket motors may be used in national and

international competifion as well as for the
purpose of establishing or surpassing model

-tocket performance records in the USA and the

FAL .

Our motors are classed “ICC Class C Toy
Propellant Devices'' under the provisions of
paragraph 173.100(u) of ICC Tariff No. 27 by test
of the Association of American Railroads, and -
they hold State of California certification No.
M2.-82, Model Rocket Engine,
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NAR MODEL ROCKET MOTOR

B Cs . ) s . TOTAL IMPULSE RANGES-
’ ’ Type Total Impulse
. _ B Letter . . (Newlon-seco‘nds}
AUTOMATED | R cler - (ewianafcon
PRODUCTION T SRR A 126 - 250
L) ) : . o ‘ o . : B . 251 - 500
: . . d | ; ) G 5.01 -10.00 -
SPORT SERIES ENGCINE B e e
: ) i - ‘ : . : _ c L T TE . 20.01.-4000 - ..
- The real workhorse motors of model rocketry ~  conform to the legal requirements imposedon . . . .07 F. ~40.01 -80.00.
ate produced on “specially designed fully them as well as the criteria set forth by the :
automated pieces of equipment that sense the National Association of Rocketry for-both Safety
successful completion of each operation before~ - and Com:‘est Certification. N s
; i . s motors are - - TR :
ﬁf;;lsgeg nptr?xit&gegeg: : iggg flf;l epr'iée toto the Sport Series motors are the best choice when - =
.. consumer as low as possible while keeping the - - looking.. to- .economy- coupled - with consistant
- -quality. and . performance within acceptable " _.-tperformanqe_ a.and'rqas.onab]e .degrée of relia- -
' limits, After.the-motors are produced they are .. bility, . Additional- offerings. of sport motors are
rand'omly_ checked, to make sure that they - included con pages 33 and 37.- .. . LT .
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'STANDARD 18x70  MINIWET 13x57

AVI -MINIJET® MOTOR SPECIFICATIQNS

AVI THRUSTER-18® MOTOR SI-;’ECIFICATIONS
‘ - SIZE: 13 x 57Tmm (0.50 x 2.25 in.)

SIZE: 18 x 70mm (0.690 x 2.75 in.) _

’ ’ . Total | Propeliant | Time . r 1. Total . Max, Average . Total |—Pﬁpellant Time r
Kar IJ::T:e M‘?t’:ms‘{m Aftfr?sgle Duration Weight W:lght Delay Price ~Nar impulse |  Thrust Thrust | Duration Welght | Weight Delay Prlce
Type (N-sac} | (Newtons} | (Newlons) { (Seconds) | (Grams} {Grams) | (Seconds} . Type {N-see) | (Newtons) | (Newtaps) (sec.) {Grams}| (Grams) | {Seconds) o
Al-2 240 " .34 0.63 18.0 32 2 $1.10 % A3-3m 1.20 5.0 30 .| 043 | 60 2.2 3 $1.20
A2-4 240 | 11, 3.4 0.63 18.5 3.2 4 [ 110 %BA3Sm | 120 | 50 30 | o043 65 | 22 5 $1.20
B3-3 4.60 " 3.4 1.82 20.4 5.5 3 $1.20° |- A3-0m 240 | 50 | 29 08t _ | 7.0 3.0 0 $1.30
B6-0 . 4.80 15 6.0 0.90 16.9 6.0 o | $1.20 A3-4m. 240 | 50 | 29 0.91 80 [ a0 4 $i.30
Bé-2. 4.80 -1 60 /| 080 8.5 6o .| 2 $1.20 |. A3-6m 2.40 5.0 29 0.91 8.5 30 8 $1.30
864§ 480, . 15 6.0 0.80 | 196 6.0 4| $t20 B3-0m 4.80 5.0 28 186 [ a0 | 60 0 $1.50
BE-6 4,80 15 6.0 0.90 19.9 6.0 6 $1.20 B3-3m 480 50 53 166 o5 60 3 $1.50
Ce-0 8.60 15 6.1 1.64 19.8 .0 0 $1.50 B3-5m 4.80 5.0 2.8 186 [ 100 6.0 5. | $1.50
Ce-2 9.80 151 61 1.64 21.7 1.0 2 $1.50 B3-Tm 4.80 5.0 2.8 180|105 6.0 T |'s1.50)
C6-4 9.60 15 6.1 1.64 226 11.0. 4 $1.50 ' “Standard pack of 4 motors, 5 ignitors & wadding ' o
C6-6 9.60 15 8.1 1.64 235 1.0 6 $1.50 e ]
o * Standard pack %73 mators, 4 ignitors, & recovery wadding C
i ’ 1IMEUTRI-{’F§UST
e 15 THRUST
3:2_1 5] NEwTONS
] TIME THRUST 50 s '
. . CURVE
10N " " 4
2mw.—]
THRUST® 3 .
] 2.6
SR 2
11— -
7 1
°H|||1||||||1||||t111|7 ’ o i TIME N 3
' o8 uualac':'lnu " = ’ . . - ) ) ISTECONDS o4 050 L34 180
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Method of Production o wE
A o .t FYRE FLY 3
AVIAstroportSport Series Engines are produced _ -, } i _ iQNiTORS//cg@%Q 2 )

- 1 i | y

on an advanced technology version of the machine
illustrated to the right.

The various components of the engines are fed -
into the machine at fixed positions, Operations are
conducted on each engine ‘building” it as it goes
around the table, until a 'finished’ engine is
extracied at the end of the process.

All the components that g0 into the engines must
be carefully checked before they are fed into the
machine, Casings must be checked for flaws,
dimensions and other criteria, Ceramic materials
that will ultimately form the nozzle and clay cap
must be processed and refined. Chemicals and
mixtures that form the propellant-must be checked
for impurittes, processed and mixed to meet
specifications. The components that make up the
delay element must be mixed and combined in
proper proportions, processed and sized for
introduction into the machine,

The machine itself must be set-up for production -
of each type of motor it is capable of making. This
can involve well over. one hundred settings for the
change-over from ome motor type to another.
Tooling changes, pressure and sensor changes,
adjustment of detectors, adjustment of metering
devices, timing changes, changes in sequence of
operations and the like. )

Subsequent to production the motors are cured
for a'period of time, They are tested fresh from the -
machine, at a time just before printing and once
again just before final packaging. Each test has .a
different set of criteria to determine if the motors
will perform properly in the field. ]

- The machinery, support equipment, facilities and
site represent an investment of well over $300,000 )
and an additional investment of equal amount in
research and development, C
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ENGINEERING

TABLE ON ACTUAL DATA ACCUMULATED
SPECIFICATIONS S i O
p ; U - 118A1.90 Total Mass 4 . 1023 gm- 0.37% 1.020 gm +0.003 gm
d _ : YALH00 . Delay Time 19 404 sec 0.69% 400 sec +0.4 sec
an = : S C BALGS00  Total Impulse 2 121 Ns 0.30% 123Ns ~ D0Ns
. B6.1675 . - Propellant Waight - H 2208 gm 021% 216 gm 003 pm
PE R Fo RM AN CE DE1675 Propellant Weight i 218 gm 0.18% 216 gm +0.02 gm
: , - - : : _DB.16.75 Propelfant Weight ar 214 gm 0.11% 2.16gm 002 gm
CH AR ACTE RI STI cs e * D6.16.75 Total Impudse 3 1971 Ns LIB% - 1974Ms D0INs
- . DB167S Delay Time S 6.61 sec - 0.58% B.75 sec +0.06 sec
o _ ' “DBIGIS - Final Weight " 1582 gm 0.71% 16567 gm +D.16 gm
: . s ENB0 -~ Propetant Weight 50 4028 gm 008% 4029 gm 085 gm
' o E24.06.00 Total Impulse i 3084 Ns 0.35% 308 gm D14 Ns
F238650 -. . Delay Time: 1 {6.47 sed) {0.64%} 650 sec {0.03 sec)

Catalog Number , . Price
and Type "Each. _  Packof3
AVIUBALO0  $0.65 $1.50
AVI/BAL9-SP  0.65 1.50
AVI%ALT-0 . $1.00. © $2.50
AVI-%A1.7-SP 1.00. . 2.50
AVI%AL7-250 100 - 2.50
AVI%ALT400 100 250
AVI%AL50 $1.25 -~ $3.00
. AVI3%AL5-8P 1,25 300 -
~ AVI4£A1.53.00 1.25 - -3.00 -
AVI£ALS-500 125 .3.00
AVID6.1-0 $225 . $5.95
AVI-D6,1-SP 2.25 - 5.5
AVED61-3.35 225 5.25
AVE-D6.1-6.75 2.25 . 5.25
AVIEIL80 $3.50 $9.00 -
AVEE11.8-SP 3.50 9,00 -
AVLE1184.25  3.50 9.00
AVIEIL86.00 . 3.50 9.00
oo AVEEZ4,00 .. $4.00 . $10.50°
AVI-E24.0-SP 4.00 © 10,50
AVIE24.0375 400 10.50
AVI-E24.06.00  4.00 10.50
AVI-F23.80 $4.50 $12.00
AVI-F23.8.5P 450 1200
AVI-F23.84.25  4.50 12.00
AVI-F23.8-6.50 12.00

4.50

Diameter

secondary Daytronic Differential Transformer. Technirite chart recorders, Vidar valtage to frequency
comverter, NOVA 1200 Data General Compirter, Beckman: muti-event timy

Calibrated instrumentation employed in the abave measurements, Daytronic signal conditioner. coupled with BLH strain gavga and

instrumentation used to accompiish OC-and OA functions, . .
* The 31 samplemotms.weratestedonIﬁmmemwmmwmwmmagdmisasumw-rehﬁmemMem individually
. amﬂlevﬁmlé.—Wa'havedevebpedasetqffmmulasmdeﬁneaquantitywscallﬁdelityandwewillnisumilinalatnrimeuflhe
cataldy.- Fidelity is a measure of how dose a selection of test mators comes 1o meeting the interrefated specifications. Wa use the

number 1000 to represent completa agreemen

. hadl a Fdeity of 3.

, Main Tube  Propellant
. . MM, Length MM . Mass GM
875 12 0.37
8.75 12 0.37
8.75 19 0.70
8.75 25 0.70 -
8.75 25 0.70
8.75 25 0.70-
8.75 38 142
875 38 . 142 -
8.75- 38 1.42
815 38 142
18, 100 2216
18. 100 - 2216
18 - 100~ ° 2216 -
18. 100 22.16
285 - - 100~ 4023 -
23.5 100, 4023
23.5 100, 40.23
235 100 40,23
Cooas Tt g0 TU 04673
33. " 8o 4673
33, 80 46.73
33, 80 4673
33. 100 6248
33. 100 © 62.48
33, 100 62.48
33. 100 62.48

AVI ASTROPORT “GOLD™ SERIES ENGINE CHARACTERISTICS

Total Total Impulse Maximum

Ma_\_qs GM . prtql}-ﬁgc N ThrustN
102 ©0.29 270
112 - 0.30 2.70
1.56 050 2.68
1.88 0.61 - 268
2.38 . 061 2.69

. 241 0.61 2.68

270, 1.21 269 .

. 288 . - 123 . 9.69- - -
1313 123 . 2.69

3,23 123 2.70

3404 1923 11.46

3511 19.75 11.48

37.23 - 1972 - 1L44

- 38.18 19,74 11.50

61.21" 36.20 2174 .

6458 36.54 21.79
68.23 . 36.51- - 21.82
69.69 36.50 21,78

88T 385670, 4143

- 91.98 39.07 141,32

95.94 39,02 41,27

9807 39.08 - 41,33

114.30 55.72 41.2]

12181 - 56.10 41.41 -

121.45 - 56.02 " 4L.60

123.77 56.04 41.38

convertar, matrix analog to digital

er, Ainsworth Microbalance, ASR 36 Teletypa 10, and other

t with specifications {all motors on spec. on every parameter=identicall, The 31 DE.1£.75

Max Lift Off
Burn Time - Final . Mases Rocket 4
Seconds - - Mass GM Motor(s) GM
0151 0.69 NA
0.156 080 - NA
0.345 0.89 25-
0.356 1.23 . NA
0.355 1.28 20
© 0.356 1.32 18
0.814 . 131 - - 30
0.831 1.44 “NA-
" 0830 142 - 27"
0.830 141 - 23
3.15. 13.89 165
3.24 14,55 NA
3.23 15.63 120
3.22 15.67 105
© 3.05° 21.23 400
3.09 - 24.88 NA
3.08 25.95. 350
3.09 27.11 300
161 . 4446 - 453
'1.63 4791 NA
162 49.99 453
1.63 50,26 © 400
2,36 50,68 453
2.38 57.93 NA
" 2.37 54.86 453
2.36 54.97 .420

'APPLICATION,
INTEGRATION

The AVI Astroport Gold Seties Engines were

designed specifically for use as Model Rocket
Engines. They were.designed for application in

contest flying and research rockets where

reliability, reproducibility and
prime considerations.
The original purchasers of the series received

performance are

exact data from desiructive test of samples as -

~well as propeliant weights and initial weights of

the motors they received. We have discontinued -

supplying the specific information because the
variations were so slight that we felt they were of
little value to the purchaser. : )

Typical ranges in weights and

performance
data are given on the table, - . :

~ APPLICATION

The AVI Astroport Gold are not sport engines:
they are precision rocket motors and their prices
reflect the fact. Use them wisely and they should
impart an extra measure of pride to your contest
and research flying.

The SP varieties are suited for use in test-

stand and wind tunnel investigations. Consult
NFPA code 41L when conducting experiments

with rocket motors in a captured vertical or -

horizontal attitude. - There should always be
- competent adult supervision of rocket engine
_ testing activities as preseribed,

i

- TEIRUST

astroport¢

44t Comparison
TCIMCTR
o | CURVIES
. | e sA1.9 -
g 4 W4 A1.7
o
E 2 A5
z .2 -1
.4-'
: -
E24.0]| F23.8
>
| g
® D12 11.8
6f - : ! 8‘\
D6.1
® ///// L 1
Seconds 1 2 3
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INTEGRATION

This series of motors can be integrated into
flying model rockets using many of the standard
patts available. AVI Astroport has not created
‘the engine mounts that fit the engines at this
time. . . .
We trust that you are well aware of the nature
of the requirements to firmly mount the engines
in the rocket with a suitable bulkhead or
structure for the engine to react against. The
motors should not be ejected from the system at
time of initiation of the ejection charge unless
they are provided with a recovery device and the
rocket vehicle is designed to function in this
manner. : ' o

We emphasize again that you must check the
CG/CP relationship before flight and a
knowledgable adult should act as Range Safety
Officer passing on any rocket before flight to
verify it air-worthiness and capable of executing
a stablé flight,

OPERATION
Ignitors are included with each motor or pack

of motors. Full instructions on operations, a
safety. code and countdown ecards are also

- included. Remember only electrical ignition is

possible. : ;

The microjet powered rockets should be flown
from tower launchers ot piston launchers.

The E and F Class motors come with flame
proof materials in both the nozzle and head end,
as required by regulations. Carefully remove the
material before inserting in rocket vehicle or
placing ignitor in nozzle.

When flying the larger motors the distance-
from the launch pad should be increased to 25
feet {8 meters). The feet of the pad should be
weighted and a 3/16 inch diameter launch rod
should be used. An alternate is to use a suitable. -
tower launcher,

Remember that the altitudes that these high
petformance engines can fly your rockets to
make it imperative that you have a large launch

. and recovery area,



PRECISION

' GOLD SERIES

ROCKET MOTORS

DEFINITION OF OBYECTIVES

The AVI Astroport Gold Series Rocket Motors

_ {engines) were designed with the following-

framework and general set of objectives.

1. Reliability 10 to 25 times greater than any .

othet engine series available at the time.
2. Motors must comply-with all International,
National, US Federal, State and local laws and
statutes regatding model rocketry, They must
meet and surpass all requirements for FAI
" ‘and NAR Safety and Contest Certification.
3. Reproducibility and consistancy. within a
motor type is a'prime consideration.
4. Performance chacacteristics must make each

motor fype attractive to competition oriented

~ rocketeers ahd those interested in using them
for research. . - : 7
5. Instead of rough approximations - -on
performance data AVI Astroport will provide
actual details and statistics on characteristics
and performance to date. ’ :
“6. Prices shall be as low as possible as dictated
by costs involved with meeting other
objectives and AVI Astroport pricing policies,

7. Modifications and innovations will be applied

_ 1o each engine type to improve performance,
reliability and' consistancy as expetience
dictates. L .

DESIGN OF A SERIES

We are looking to :design a series of supei-ior

- rocket motors with a family resemblance, There -

ate many variables that we can consider but Iet
‘us look at the ones that we Have settled on.

A. All mator types shall use basieally the same
propellant and it will be at miost a variant of
our standard propellant, -

- B. All engines shall be ‘end burners’. -
C. Basic materials shall be chosen from those

which have shown best performance in the -

past. No radical changes. -

" D. Procedures in seléction of materials, mixing
of . propellant and ather pyrotechnical
materials will be tightened,

E. The motors will tend to have ‘intermediate’
thrust levels tending towards longer thrust
intervals than motors generally available at

" this time.. : -

F. The frontal area the motors shall be in general .

less than motors currently marketed in the
same class, - R
" G. The moftors of a type shall approach the upper
limit of its class as closely as possible within
. out téchnical capabilities. This will dictate
variations in motor length from type to. type.
H. Motor weights (mass) shall be held as closely
1 as possible to a lower limit. - '
I: Motors with delays shall have those delays
accurate {o - .15 seconds, as stated. Delays
" will be stated to nearest 0.05 seconds,
J. Quality Control and Assurance levels will be

" designated for all components, procedures, -

operations and parameters to meet objectives

GENERAL RESULTS

AVl Asiroport decided that the following

motor  types .looked most promising “and
introduced them on. 15 November 1975;
Microjets with a diameter of 8.75mm and in

lengths suitable to the energy class. They are -

avafiable in 1/8A, 1/4A and 1/2A. .

We have skipped classes A, B and C at this
time because of the large number of engine
types already available there.

A full D class engine in a 18mm diameter
casing, . o o
A 36.5 Newton-second E class engine in a
23,5mm diameter casing.

-A full E class engine in a 33mm casing.

An intermediate F class engine in a 33mm
casing, due to propeilant mass limitations.

YsA1.9

“1/8A1.9-0;SP

The 1/8A type has an average thrust of 1.9
Newtons and a Total Impulse of 0,30 N-S. The
burn time is 0.15-second. Diameter is 8.75mm
and length is 12mm, Original design was to
produce a motor with a weight under 1 gram,

" present average weight of finished motors is
1.0213 grams (close). ’

The 1/8A is only "available in zero delay,
‘booster’ configuration and as a Special Purpose
(SP) variety with no delay and a plug in the head
end so the hot gases do not blow through.

The basic reason for introduction of this
‘device’ is to give the rocketeer a small unit to
use as separation motors for removing a pod
from a boost glider, jettisoning an escape tower
from a scale model; and so forth,

. WA1L7

4 A1.7-0)SP;2.50;4.00 ‘

‘Many of the NAR contest events are geared to

YaA powered rockets. This microjet is designed
to have low frontal area and weight, highest total
impulse and. super accurate delays (where
present). - _ . / . .
Here is a compatison with the most popular
YAA available previously (Values have been
normalized fo give better presentation)r

Gold Series Estes
AVIAsiraport: .

: %4A1.7-4.00 Y4 A3-4T
Frontal Area 1.0 2.10
Initial Weight 1.0 2,45
Burnout weight 1.0 ©2.82
Total Impulse 1.0 0.93-+

Measured
Time Delay +3% +15%

More information is given on the following -
page. We hope that this introduction of our fitst

YiA motor is appreciated by the Space Modeling

community and we invite your comments.

1kA15

A ALS-0;5P;3.00:5.00

Here is a list of events where this motor .

should have a strong effect on National
Association of Rocketry .competition; Class (o]
altitude; possibly Design Efficiency; Class Q
Parachute Duration; Class O Streamer Duration;
Hornet Boost/Glider; Hornet. Rocket/Glider;
Scale; maybe Scale Altitude Class 1: Plastic

Model; Class O Flexwing Duration; and Class O -

Helicopter Duration. ) .
Another natural is to two stage these motors
coupling the %2A1,5-0 in a lower stage to the
¥2A1.5-5,00 upper. Ideally there should be a
longer delay available. This combination would
qualify for many Class 1 events.
Not all events- should necessarily be flown

- -with something in the 9mm to [0mm diameter

body tubes that microjets make possible. Use a
larger diameter tube and boattail,

- With the design of the microjet we are

assuming that many rockets powered by them’
will be going off tower launchers and piston
launchers. :

Comparison

e

___B6

Z|
S 7

-

“Centimeters -

D6.1-0;5P;3.25;6.75 .
‘Here is a sample of performance: Don Larson

of Narhams Section coupled the first D6.1-6.75

he ever flew with a.C6-0 booster and set a new

~ FAI class 11 Altitude record of 1001 meters,

shattering the old record of 575 meters.

D61

The D6.1 represents the only full D on the

- market. Not only that, it is built in a tube with an

18mm diameter, as opposed to the current
largest selling D which is in a 23.5mm casing.
The three second burn gives a genile lift to

- Bagle Class boost gliders while still giving 6.1. .

Newtons of lift. We know of rocketeers building

" two stage Eagle B/Gs for spring 76 competition

and record tries. )

Because of the lotig burn do be conscions of
wind conditions when flying.
" Also do not simply force the 44 inch long
D6.1 into a'rocket designed to take 2.75 inch
(70mm)} long 1Bmm diameter engines. The D6.1

could shift the Center of Mass too far rearward
. making the rocket unstable.

"E11.8-0;5P;4.25;7.50

This engine is the same diameter as the Estes

. D12, 23.5mm, but it is 4+ inches (100+mm)

lonig. Total impulse is 36.5 N-S or at 91.25% of

before. It again has a long burn of 3 seconds.

" full power for class. There has never been an
. engine produced with these characteristics

You can.readily modify models that were .
designed to take the D12 engine to E power

without expensive conversion kits. Always take

into consideration CG/CP relationship when
modifying, )

Constder this motor for yout custom designs
in Ostrich Egg Lofting; Mercury Dual, Egp
Lofting; Eagle/Boost- Glider; Eagle Rocket
Glider; Scale; Super Scale; Class 4 Scale
Altitude; apd Super Roc Compeition.

Two stage the E11.8-0 arid E118:7.50 for F
class events,

E24.0

" B24.0-0;5P;3.75;6.00 -

When you need more lifting power then use

the E24.0 for twice the thrust. Total impulse is
39.0 N-5 (97.5% of full class) and diameter is
33mm with-length 100mm-+.

Comparison with the Enerjer E24 and F52
{normalized for comparison) '

AVI Astiroport Centuri

) E2.-6,00 EX F52

Frontal Area L0 0.75 0.75

- -Initial Weight 1.0 075 0.95
Barnout Welght 1,00 1.04 - -1.35 -

. Total Impuse 1L.00 0.89 1.12

- Measured

Maximum Thrust 1.00  0.82 1.73

+15%

Time Delay 2% +15%

The Enetjet line has been discontinued by
Centuri but a limited mimber of E24 types are
still available. : '

The above table of data is informational and
gives a comparison between a propellant with a
Isp of 90 N-S as is used in the AVl Asiroport
E24.0, and port burning motors using Isp of 150
N-S. -

A good deal of the advantage one has with the’

. higher Isp (Specific Impulse) has been lost in the

design = with™  disproportionaily
configurations and weights.

large

. F23.8

F23.8-0;5P;4.25;6.50 .

The F23.8 again.features the -ultra-accurate
delays that are intrinsic in the Gold Series, The
limit of 62.5gm of propeilant per engine as’
imposed by the NFPA makes it impossible to
create a full F using the 90 N-sec Isp propellant.
- The F23.8 is thus a mid-tange engine as far as
total impulse is concerned, with a total impulse
of 57 Newton-sec.

.The thrust level (231 Newtons) makes the_

F23.8 particularly attractive in lofting heavy
scale models, :

The F23.8-0 can be coupled with a D6.1-6,75
to loft small payloads to unbelievable heights.
You will have-to design the coupler for staging
an 18mm engine off the top of a 33mm engine.
The pair of motors will give you a total impufse
near the top of the class and a small diameter
upper stage for penetration.



Once you're- into Space Modeling there
develops this terrible itch to start designing your

own rockets. Your imagination wili run wild with

dreams of fantastic ships that will rise from lift
off automatically from a complex launch tower
and pad that simulates most of the operations of
Pad 39A at Cape Kennedy.

Your creation .majestically accelerates under
the power of six  engines that - were
sirultaneously ignited. At your command via a
radio . control system' the rocket executes a
- sequence of operations including a roll and the
~firing of :some vernier rockets just before the
-activation of thrusters that separate the escape

tower from:the top of the vehicle.
Now staging occurs and four engtnes continue
to thunder as the burnt-out first stage comes
. parawing back to the launch. site, The movie

-camera on board has recorded: each 'event and
-, the telemetry system is sending data back.on al]

eight channels, . s R

SECO (Sustainet. Engines Cut Off), ‘the four
second stage engines. have dosie their' job,

. Suddenly you transmit the signal for the third
-+ stage to ignite; . creating separation from the
second stage and the barely visible exhaust trail
signals its success at the same time you receive
confirmation of the event on channel 7 of th
telemetry. . -

Channel 6 confirms you have bfoken the -

sound bartier at 11 secbnds into the flight.

Channel 2 reads off aititude in thousands of feet"

(23, 24, 25). Shut down. The third stage motor
has done its job and your rocket is on its way to
coast up to well over ten miles. All systems are
still go, at 110 seconds into the flight the

parachute is automatically deployed -and your -

pride and joy drifts across two states before
touching down. .

Two days lafer you receive a call from a
chicken farmer over 450 miles away saying he is
claiming the reward for the thing-ma-jig with
your name on it' that got hung up in his oak tree
(the only tree on the farm).

After hanging up the phone, a smug feeling
permeates your body, “Not bad for a first
effort!’’ you muse. ““Wait until they see my
second one.’ : ’

Editors Note: The only plausiblé part in the
-above is the rocket being found in the lonely

© tree.

Restrain your. first tmpulse to attempt a
project that is beyond your Proficiency Quotient.

Your first Custom Rockst should be something
simple enough to construct in a few hours at
most; designed-to use a single mini ot standard
Sport Motor; use a conventional recovery
system; and exhibit a high degree of stability
antt be executed with a reasonable degree of
cate. Don’t just throw it togéther. -
. When flying a Custom Rocket alw.iys make

sure that others in the launch aca realize that it
is an "‘experimental’” design before you begin
the countdown, P

We can only outline a portion of ihe process on
this and the next page . . ...

DESIGN & ‘ |
ENGINEER
‘CUSTOM
MODEL
ROCKETS

BUILD &
LAUNCH

NS

ELEMENTS of the

DESIGN PROCESS

Your objective is to design a custom model
rocket for one reason or another. In any case-we
must face the constraints (limitations) that are
imposed on us by the difinitions of Model
Rocketry and our capabilities and resources at
the time.

Be sure that you know what the definitions
associated with model rocketry are. Paraphrased
and condensed they go something like this:

**A model rocket is an aero vehicle powered by
a reaction motor that has been commercially

produced in ‘compliance with cnergy class, .

;" - The model shall ¢ontain veryd
- will operate ‘propeérly to retorn:the. rocket o the
-+ ~ground -with little ot no. structiirad damage..

: -ijroperty.”

propellant weights, performance, ete, which we
call a model rocket engiiie. : )
The model rocket shall be ignited elecizically
and be constrained to a flight path within a‘cone
prescribed by a 30 degree angle from the
vertical immediately after ignition until” such

- 'time. its aerodynamic surfaces enable. it to
- continue in a stable manner in the direction it
.. was launched, " - ’ BT :

* The weight of thé focket shall be less than‘one

. pound including the mator weight. It must. be
. constructed of lightweight -miterials such. as
" plastie, paper, wood, fubbeg or thé'like, with no

sttuctural metal parts, <. -

a‘tecoveryd

ce that

. The model; focket must be ‘capable of flight
higt ‘will -in"no: way cause” dianger. to life or

1!

Another Jimit is your,ability. Be honest with

offimore. than you can

yourself of:you migh
made an - initial

handle. ‘Once’Joil i
determination of what you want to accomplish
reflect on it to see how you might modify it so
you can carry the job toifompletion. - -
“Time and Money'" ate twe quantities that

are often equated, but you will. have to consider . g

them separately. -You're ‘doing the design and

. building yourself, so the.time yoij have available |

fo devote to the - projegt-muit. be talenlated

{especlally for 2 complex undeftaking}. Car*you
finish your rocket within'a reasonable time ., .

‘before you might loose interest ot get statéd on 3

.another project? Always rememiber the maxim,
“'Everything takes, longer -than. :your. ‘most
pessimistic estimatel” - . I
Money is the easy onel Well, in most éases it
is. You can build a worthwhile Custom Model

" rocket for a few dollars. Even the most ambitious

flyable Custom Model Rocket I can conceive that
would weigh under the one-pound limit, ard be
made *with the  most . réasonable * materials
available should cost no more than .a - few
hundred dollars even if it were loaded: with
lightweight telemetry, radio contrgl and other
equipment. (Please don’t hit me with jewel

encrusted fins or exotic payloads of radiuni.).

Aside: Randall Victory -please return the
mgdel of mine you found with the jewelled fins.
Back to money, In any case your initial design

efforts shouid not run more than the few dollars I |

have mentioned.

THEIDEA

Behind every mediocre or- gfeat Custom
Model Rocket is the Idea. Couple that idea with
the desire to see the project through and your
capability to accomplisH it and you will produce a
unigue model. - . ]

I won't condemn an idea for 2 custom model
rocket as long as it falls within the definition,
and will not reflect poorly on the hobby itself due

.ta the choice -of subject matter, or for other

reasons. ) : ]
" Some designs will just pop into your head and
continue to grow until you sit down and put them
on paper or start to glue parts together,

In many or most cases you have a particular
purpose for the rocket: you want to demonstrate
rocketry to a group of fire marshalls; or you want
a far-out design that in your mind might be a
star-ship from a small planet under the influence

of a Black Hole; possibly you've advanced to the

poinit where you are considering using telemetry
to send back physical data on oscillations of -a
mode] relative to the center of mass position
variable throughout the flight . . . a research
vehicle; you know of the Australian sounding
tocket the Kukaburra and you want fo build a
super detailed scale model of it; your goal is to
set a world altitude mark in Federation
Aeronautique. International Class IIT . category
(see page 19). Obviously the choices are infinite.
You won’t bulld every rocket that comes to
mind. You won’t build any of them if put off
'starting a project when you are sure you have a
good idea. At some point you have to make a
commitment to start. ; :

Begin

Take your idea and test it mentally to make

sure that it is within your capabilities, financial
means and that it fits the basic ctiteria of being a
model rocket, .

Scale the proto-design up and down to keep it
within the limits imposed, Make sketches and
notes about how you will accomplish certain
construction features.

One early decision should be the type and
make of motor or motors you will use to fiy it,
Obviously you are not going to build a model
with an engine compartment 14mm in diameter
and use a current type F engine in it. :

Here the design process is obviously cotpled
with all the aspects to follow. You are doing
engineering work {research and development),
and you are concerned with the ease with which

your model can be built and that it will fly -

properly,

There is not roony here to cover, in the defail 1
would like to at this time, the full aspects of
stability during flight. Stability in flight is of
prime importance. A simple rele to remember is
the following: ‘“The Center of Pressure (CP)
‘must be to the rear of the Center of Mass (CM)

* by an appropriate margin.'” The CP is the
balance point where a rocket will maintain

otientation’ perpendicular to a uniform 'wind.’

 ensure stability, add detai,

- A model mounted in the Acedemy’s low-speed.

Obviously it is related to the geometry of your
design.

v

A 4

P

AN

The Center of Mass is that point at which the .
rocket will balance on a fulerum {straight edge), )
50% of the 'weight’ towards the nose and 50%
towards the tail, - ’ .

Vv
*

v

- A rule often stated and used is that the CM
should be at least-one *‘caliber’’ (body( tube
- diaméter) ahead of the CP. Use it to begin’ with.,

In your earliest atfempts with simple designs

always keep the fin areas well to the rear of the
tocket, no fins up front. If you must move the
Center of Mass forward then you can add weight
to the nose of the rocket. -

You can put your model through a simple test,
-known classically as the “'Swing Test.”” Attach a
loop of string securely to the point where the
Center of Mass (with the engine in place) is and
allow a six foot length to hold in your hand.
Begin swinging the rocket as a lasso playing out
the line. If it flys in the circle without tumbling at
all or wobbling significantly then its center of
pressure is to the rear of its center of mass, as if
should be, .

If you further modify your rocket after the test
remember you must go back and retest it to
check the possible change in its stability.

Modifications

Most of your rockets will vary from your first
conception of them as you make changes to
alter interior
construction and so on.’ .

There is nothing wrong with having to make
such changes and usuvally you can rationalize
that they, by and large, are improvements to the -
design. You are doing creative work and you’'re
the boss, .

ENGINEERING
'RESEARCH and
DEVELOPMENT

1] ' ; iy -

wind tunnel,

PHOTO COURTESY NAR
Model Rocketry Mogesine

Blob-‘l_ieber {far right) tells the one-hour scale
participanis how much time they have left,
(Photo by Ken Paul) )

FHOTO COURTESY NAR
Model Rocketry Magacine

]

Don Larson’s second-place winning scale Nike

BUILDING and
TEST PROCEDURE

Bill Smith demonstrates his w[g__@’ [qnfrel.
PHOTO COURTESY NAK 5 Tk
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PERFORMANCE

’ Shf'r/e_y Lindgren loads her PeeWee Payloader
" on to'the faunzcher. '

PHOTO COURTESY NAR
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Cajun was caught by the camera at fgnition.
(Photo by Paul Gross)
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EVALUATION

© Dr. Gerald Gregorek explains why-he designed

the “Basic 'Boost/GIf_der“.

hotograph by Dovid Klouser
PHQTO(:OUHTESYNARP 9rap .by. ava Riots

" Model Rocketry Magasine
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i B e Y AN
NARAM-14, like any other meet, was not
without its prangs. :
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EXAMPLES

The range- of designs that are. posmble is
unlimited in number, even if there are limits to
 materials, weight, performance, and thoselimits
.. lmpused by the laws of engineering and phys1cs
"7 % There are some broad classes of model rockets
" we will cover very briefly here. A single model

might fit into two or even more categofies but we
do want to make cettain dlstmctmns, as to types
. and purposes.

SIMPLE .
SPORT ROCKETS

Your first custom rocket should be a simple
sport model. If you can successfully construct &
stable model rocket with just the basic paris then

. you can go on to something ‘fancier’ and right
up the ladder. -

A first custom model can be constructed from
the standard list of parts that are presented in

“this catalog. You will first have constructed
enough comeneteial kils so you are familiar with -
the terminology: and the method of selecting
parts. Keep the first one simple.

DEMONSTRATION
MODELS

What are you trylng to demonstrate? In all
cases we're :sure that you are promﬂtlng our
“hobby -and you want “to emphasize the
sertousness of and fun that can be had by
rocketeers. Always you should be emphasizing
the safety inherent in proper handling of model
rocketry eqmpment
If you're trying to gain new membets for a
club, then we snggest that you have a range of
demonstration imodels; tiny ones with simple
designs and big slow rising models that look like
something from out of the future. There can be a
dozen other moflels of varying degrees of
difficulty. They should all have been previously
flight tested — nothing of the experimental

class, Control the' quality of the demonstration

- by knpowing how each model will perform, from
-experience gained in earlier flights. When you
want to build a special model for demonstration
then consider what you're trying to acco’nphsh
. Do you want to impress the audience with the

fact you can'put a model nearly out of sight.and .

still recover it, then design a contest quality
model and bring it back on a ‘minimal streamer.

The group you are flying for may be a model
airplane club where they are particulatly
interested in Scale R/C models. Take either
direciion, but probably not both. Build an R/C
mode] Boost Glider or 2 super detailed model of
a rockef used in the Space Program.

If you're flying in. a confined space for a
shopping center opening then you might build a
series of large lightweight models that are flown
torelatively low altitudes and recovered on latge
parachutes, or by helicopter or gliding
techniques. ‘

Warren Sisco and his. father, John, prep a
two-stage Canroc-lifting demo bird. (Photo
by Dave Zuchero:) .

PHOTO COURTESY NAR
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'EXOTIC DESIGNS

“

Odd-ball, Fantasy or Futuristic might all
desctibe certain types of Exotic Designs.

There are way-out designs like: Flying
Outhouses, Snoopy’s Dog House, the MPC
Flying .Model - Rocket Laurnich® Pad, actually

modified to fly, rocket powered boomerangs and
the like. They all must conform'to the definition
of “a model rocket though and display stable

. flights and return to gruund with some sort of a
recoyery dev1ce

. Jim Hartman’s 2001 Space Clipper had an
unbeligvable flight
_(Photo by Alan Williams.)

PHOTO COURTESY NAR . -~
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The realm of Fantasy model rockets can be
chosen from near scientifié fictlon to comic books
or fairytail subject. ‘matter. :

There have Been Flying ‘Witetios” i Eroom
Sticks, Superman, the Batmobile, Fiash Gordon

-+ designs and the liker As.arough- definition of
:this- class, you -might-tend to groip together .

things that might bé -expected -to fly using
rockets but do not represent a sound scientific-ot
engineer reason for- actually -realizing their

-existance either in the past or in the fiiture.

Terry Lee's Pilgrim Observer brought him
fourth place in ¢ Division Plastic Model.
(Photo by Thomas E, Pastrick.)

PHOTO COURTESY NAR
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Futuristic designs should have a fairly solid
basis for their design, You should create

- something that in"your mind could very possibly

evolve out of intelligent application of scientific
and engineering principles to the problem -of .
Space Exploration.

Don’t just drop parts on the mode!. Logically .

build it up to fit a particular need or purpose in
the World of Tomorrow, It is similar to writing
good science fiction, keep your design consistant
with the message it is trying to convey.

This type of modeling can be -very rewarding
and stimulating.

- Frank Walsh and Ed Golden display _rheir' soft

fanding air polfution sampling rocket at the
R&D discussfon group. (Photos by fan Blicken-
staft)

PHOTO COURTESY NAR
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RESE‘ARC‘H
 VEHICLES

The range .in des1gn of research vehlcles-_
) hkewnse can be broad. The research may-be in
*.the fhght characteristics of 4 family: of tockets
“with-*variation ifi-the* ‘position of “its” ceriter of
* 1hass, or.afy othér parameter dtrectly related ‘to

the rocket itself,-
Another class of research vehicles would be

! those that carry iristrumented payloads to check

the envirénmeit — miniature sounding rockets.

You certainly can think of a large nuraber of -

investigations that can be conducted within the
constraints of model rocketry.-

It would be a general rule that most reseatch
rockets .are c]eaner in design than theé Exotic
class.

Often you must be clever in the deslgn of your

’ experlment to match the vehicle to its purpose,

that is one of the challenges of research.

The National Association of Rocketry has
many members that are keenly interested in a
wide range of topics of reseacch. Much of their

.work is published in the Model Rocketeer

Mapgazine ~ and/or in section publications.
Membership in the NAR makes it possible to be
-in contact with the many interesting people that

- are active in model rocketry research.

COMPETITION
QUALITY

Very often the quality of an endeavor is
improved by competition. This is partticularly
true in the advancement of model rocketry. New
innovations in design of the various components

“that make up the hobby cause actions and

reactions that keep Space Modeling a living
entity. Changes and evolution are necessary to

* keep the hobby from going stale or being

outdated.

The quality of competition may vary widely on
the sectional, open, regional or national level,
but if you want to win then you are aware that
there is a level that -must be attained that is
above simply going nut and flying sport models
on the weekénd.

In thei¢ efforts to win competing mode]
rocketeers have introduced most of the features
‘that are a part of model rocketry today.

* You will gain valuable experience that is
applicable in most facets of everyday existence,
for whether you know it or not you are constantly
competing,

Competition in model rocketry reflects the
conservative nature of the universe. The

. SCALE MODELS

Scale models of actual focketry hardware that
are used. in space exploration,. atmospheric
investigations or in some cases (used) as
-weapons; are one of the most intriguing aspects

~ of model rocketry.

An exceedingly well done scale model is truly
a work of*art, It is.actually one of the oldest

" “forms of art.-Scale-models of many items were
- entombed with the ancestors of the Pharohs of

Egypt. Yes, model building pre-dates - the
pyramids. Thefe weren’t, however, models of
rockets. unless -the® Ancient Astronaut theory
holds true, :

Each age has seen. techmcaI progress, and it
seems that with .each advaricement the model

" builder i is there beforehand building miniature

hardware in anticipation of the event.
Model Steamships were. in operation. before

Fulton launched his steamboat. But as soon as

he christened it, you-canbe sure.the modeler of

- ..the.day began building-tiny replicas of the ﬁrst

successful man-carrying vehicle. - .

~'No sooner -had Daimler and Benz put-their
‘horseless carriage on'the road in Germany than
did someone build a scale model of it:
;- When the Wright Brothers made their flight,

:there followed commercial kits and homebuﬂt
- (custom) models. of the aeroplane :

--And now," you -can:cohtinte the tradition.

,.There are already hundreds- of'*rockets that you~

can choose from. to build a unique-model rocket.
. We;are talking primarily about flying model

-—rockets rather than stati¢ models, You must take

.the physical and legal limifations into account.
Then with these in mind you_have to choose a

_ brototype to build, in order'then, decide on the

scale you will-bulld i to, and the amount of
detall you' will provide, Obtain as much -

[information on the protofype as possible;
drawings, data, color schemes, modifications,
launcher information, and the like.

Contact with other rocketecrs throughan NAR
-Section can be a valuableé experience when
starting or continuing in Scale Space Models.

The Biedron-Langford Team’s winning
Celesco Argo D-4 Javelin lifts off. (Photo by
Alan Williams,)

PHOTO COURTESY NAR
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simplest, most efficient and direct approach
always has the advantage. It may. 'not always
appear that way, but that is usually because you
haven't fully defined the problem in the first
place.

I'm not saying that the uitimate model will
always win. It is obvious that one of the elements
that you are always competing against is chance.

You might put together a model that all reason
would say should get the job done {every expert
in the country agrees its the winnet), but out on -
the flying field an unpainted, hairy little crooked
finned model edges it out by a meter or two, |t
will happen sometimes.

But, as you‘develop as a seasoned competitor
people will recogmze your ‘style’ and your
expertise.

You are going to learn to choose and use the
best materials for each job. You will invent and
create complete new approaches to making
winning designs. You will become a part of
Model Rocket History, and a part of the
adventure of the early years of the space age.



THE

Is your organization promoting the science
hobby-of Model Rocketry and Space Modeling
throughout the United States.

All rocketeers interested in advanéing beyond .

the basic stages should become NAR members
to best take advantage of and give support to the
. organizatiof; -~ _

If you have specific questions that are not
answeréd in.this presentation then we ask that
you cofitact the NAR office directly;. L

-NAR'Headquartcs, Ref: AVI -
P.0. Box-725
‘New Providence, NJ 07974 S

AVI Asiroport includes NAR membership
forms with eachorder that'is sent otrt-to, our mail
order ’Eustomers, and ‘we ‘will- provide them to
our dealers upon request.

HISTORY |

The NAR was born as the Model Missile
Association (MMA) in Denver, Colorado in 1958,

Formal model rocketry had .developed only .
months before with the introduction of the -

concept to " the public by Model Missles
Incorporated, also of Denver. MMI was
marketing ~the first commercially available
model rocket kit and motors. The time was ripe
for only months beforé the Soviet Union had
launched Sputnik 1, the first ariificial satellite of
the Earth, and youth. across the country were
hunigry for the means of placing their own
rockets into ‘orbit'. :

The stimulus: of man's entry into space saw

thousands of * inexperienced ~youngsters and .
adults concocting their own propellants - and”

- filling them into metal casings in an effort to

-build a rocket that would fly. The rash of
accidents and incidents that followed sent a
shock-wave through governmental agencies to
" ban all forms- of "*amature rocketry’™. A ban.is

rarely a workable or effective force, there muStr

be an alternative,

The fouriders of the MMA quickly proved tg
. safety officials. with- influence that Modei
Rocketry was that- altérnative.’ Scon the MMA
became.the NAR and its ties. with MMI were
eliminated “-so that it . could become an
' independent ~ organization . to represent the
American model rocketeer. . .

Through- the direet efforts of the NAR great
advances -have been made in convincing the
power that is in every state, that Model Rocketry
has an important place and a role to play in
* education the American public, :

PURPOSE

The NAR exists to serve the model rocketry
community of the United States-of America. Jf
need be, it is your lobby in government;
national, state or local. ’ .

The NAR distributes information on the hobby

-in general promotion of the ideals it has set
down in its charter. The NAR is structured to
operate on national, regional and local levels.

It is an assoclate of the National Aeronautic
Association which enables it to certify national
model rocket performance records, -

This affiliation also pgives the NAR
international  affiliation with the Federal
Aeronautique Internationale (FAI) affowing Its

~- members to file for International records.

The NAR maintains a laison with the Federal
Aviation Agency; the National Fire Protection
Association; the Hobby Industry Association of
America; the Food and Drug Administration;
and-the commercial mannfactutrers of model
rocketry equipment.

Standards have been set by the NAR for the
safe operation of model rockets and they are

- made available as the NAR Safety Code.

The Standards and Testing Committee sample
model rocket motors from the commercial
manufactuters and either award or withhold
Safety and Contesi Certification, based on weil
defined criteria,

The NAR is devoted to the advancement of the

science and technology associated with Model
Rocketry.

The National “Association ‘of Rocketry “has
members in every state of the Union, and each
possession and territory bf:the United States.
Over the years, over 25,000 have joitied and

supported the organization’ Curtently there are

over 2000 actlve members, well under 1% 0f the
‘people that will fiy 2 madel rocket this year.,
Nineteen hundred and seventy six is the year

that the NAR has chosen.to launch a determined -

membership drive and .AVI Astroport has
dedicated these two pages to their efforts.
Membership is open to all ages, and the
members are from 8 years old to 80, There-are
housewives, paperboys, university professors,
science teachers, astronamts, and people from
many other walks of life that have been or -are
now members. : ; : -

The dues schedulg appeats below. . . .
JUNIOR MEMBER =
(Undgr 16 s of January 1) ) s .
Division A~ .. 87.00 -
LEADER MEMBER
. {Uinder 21 as nf,hnu_lry ] :
Division B . $8.00
SENIOR MEMBER

(21 or over as of January 1) . .
Division C- $10.00

Buiiﬂiﬂé and ﬂying,modelffc-)ckets is 2 'main _
concern for most of us rocketeers. But wé do it -

with purpose. ‘ .
This catalog should givé you an indication of

the broad nature of the subject, and rocketeers *
like to get together to- build, do_their design - »

work, form teams for competition, and do
research on the subject,

NAR members come tog'eth_erAfor Technical

Meetings, Symposiums and innumerable bull
sessions. . ’ -

They hold many Sport Launches, Demonstra-
tion Launches and of course get together to
compete in organized meets,

Modelers prépare their B/Gsfor flight. {Phato
by Peter Galindez.)

PHOT( COURTESY NAR
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-BENEFITS |

The National Association of Rocketry provides
you with a respected - representative of your
interests in model rocketry on a national level,

The organization acts as the authority of the
subject of model rocketry and assures its
preservation and development. -

As a member you are covered by a $1,000,000
liability policy for protéction against personal or
property injury-resilting from your- rocketry

* activities,

You receive your own NAR number and your
Model Rocket Sporting License. This ; license
allows you fo compete in sanctioned competition

* according to tie Pink Book rules. -

You receive a copy of the Pink Book (the U.S.
Model Rocket Sporting Code). = . A
NAR decals or stickers are. intluded in“your
membership packet. Ao
There are further’ material benefits that are
being considered fot, ifiglusion ifi the packet at
this time. it i E )
You also receive a one-year bsciiption to the
monthly publication, “The Model Rocketeer,”
There are of course many other benefits. that
you can receive depending on the degree of
activity you are interested in. :
The NAR . membership
contests ‘and sporting events each year, and a
tabulation is kept- of .performiance by each
member culminating in the National Assocjation
of Rocketry Annual Meet (NARAM} where. the
. National Champions for the yeat are named.

better Space Modeler.

7 - Membership in the:-NAR should ‘make you a

Spedking. of .the “Saturr V launcher, Glenn
Gibison .of the. Point Place Model Rocket Club
in Toledo; Ohia, built this one, along with g
Skyiab Saturn V, The modef and launcher are
11160 scale. (Photo by Glenn Gibson} -
PHOTO COURTESY NAR '

Model Rocketry Magasine

SECTIONS

If you have or can enlist ten or more NAR
members then you can form a Chartered Section
of the National Association of Rockeiry. As a -
section you can compete as a unit for a pational
trophy. . ' - : ' )

The members of the section choose a name for
their organization and meet and compete under

" its ensign, 7 .

Regular meetings are held and many are
launch dates. :

Many sections put out a petiodical newsletter
that they exchange with other sections on .a
regular basis, :

NARHAMS' Tom Lyorns fires a Saturn 18,

PHOTO COURTESY NAR ’
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sponsors .many

Jonathan Bundick tries to put his Hawk ‘R/G
on the rail. His glider gave him a. second

. place in A Division.. (Photao by Frank

Warner.)

PHOTO COURTESY NAR
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Model Rocketeer
Monthly Magazine

" The NAR has its own journal - the Model
Rocketeer. It is. published- monthly ‘and the

* contributors to it are the membership of the

association, .
The -magazine - contains information .on

. changes in contest rules; a calendar of coming -

events; many articles on technical developments
within the hobby; standings of the top twenty
contestants in each age division; cormments and

- gripes by the membership; designs for rockets;

building hints; news from various sections: news
of new products from the manufacturers; and of
course more, . . : : .

AVl

asiroport

MINERAL POIHI Wi }1583
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cCOoMm PETITION
FLYING

Just as competition is good for any business,
so is competition an asset to Space Modeling.

New technological and scientific advances
arise due to the modelers attempts to excell.

The NAR odversees organized competition in
the United States of America as the recognized
representative of International Space. Modeling.

* Age Divisions -

July 1 is the beginning of each new contest
year and the reference date for determining the
- Competition Age Division that you will be a part
of. (Take your age as of the previous July first.)

The divisions are as follows:

Division A 1;1 years old or younger
" Division B 15, 16 or 17 years old
Division C 18 years old or alder

A scale Saturﬁ v passes through the safety
check-in line. (Photo by Paul Gross)

PHOTO COURTESY NAR
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The Pirk Book

The Pink Book is the standard set of rules that
has been created over the years by the National
Association of Rocketry, and its official title is
the United. Sta gdel _Rocket_.SpnrtingﬁCtide,
1973 edition, : :

The ‘Code’ is drawn up and administered by
the NAR Contest and Records Committee
(Contest anrd) :

Events

The- current listing of categories of evenis
includes the following:

Altitude . . . There ate six events divided lp -
by energy ranges allowed. The contestant wins
that has flown his rocket to the - highest

measured altitude,

Predicted Altitude . . . A single event open to
all engine types where the modeler predicts how
high his mode! will fly (minimum of 100 meters).
The modeler that closest predicts his model’s

“performance (percentage-wise) is the winner.

Design Efficiency ... . The purpose of the
event is to obtain the greatest altitude with the
least. amount of power (énergy), or the largest
value of meters per Newton-second,

Payload Competition . . . Loft a standard
payload (weight) to the highest aItltude within
energy class and win, .

Egg Lofting . . . You must loft an egg to
highest altitude and return it unbroken to win in
this event.

Parachute Duratmn .. By energy c]ass This

"is a timed everit. Keep your model aloft for the
- greatest time using parachute recover,

Streamer Duration . . . By energy class. Also a
timed event using a single streamer.

Boosi/Glider Duration . . . A timed event by

. energy class, Carry a glider aloft by rocket
power, separate the booster pod and tlme until
the glider touches ground.

Rocket Glider . . . Timed events by encrgy
class. Similar to above, but now you must bring
- the total glider and pod-motof combination back
intact (no separation).

Spot Landing . . . A point is chosen on the
ground for the entrlest to land near. A recovery
device must be used. The ‘model that lands
closest to the predetermined point is the winner,

Secale Competition . . . Scale models of

* existing or historical guided missiles, rocket
vehicles or space vehicles are judged for fidelity
and flight performance,

Other .events include Super Scale, Space
Systems, Drag Racing, Plastic Model Conver-
sion, Flexwing Duration, Helicopter Duration,
Super Roc, Research and Development and
more.

You can specia!ize,or attempt to ‘become -

proficient in each of the above events. You can

compete on & local, regional and/or national -

level.

Tom Lyon's Scale entry, an Aero Hi, lifts off.
{Photo by Paul Gross) -
PHOTC COURTESY NAR
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Sanctioned Contests

Contests are classnf’ ed as follows (partlal
definitions):

‘Section Meets: This is competltmn among
the members of chartered NAR section.
. Gpen Meerts: Two or more NAR chartered
sections are competmg against each othet; or all
NAR members in a predetermined geographical
area are qualified,
. Regional Meets: Competitors must come from
no less, than two states,

National Meet: Only one national mcet shall
be held each year.

. Gary Bossong prepares to launch the Saturn V.

PHOTO COURTESY NAR
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NARAM

The National Association of Rocketry Annual

Meet is the one national meet of the year,
Hundreds of rocketeers from ‘across the country
gather to ply their skill against each other.

There is always a sponsoring section or
sections and the meet moves from area to area.
NARAM 17 (the seventeenth held) was in
Florida, The first National meet was held in
Colorado, and others have been conducted in
Minnesota, Texas, Maryland Vitginia, as well
as other states.

The' NARAM 18 will be held on the east coast
in the fall of 1976.

Tradition-plays a big part in the NARAMs and
it is truly the high point of the year for Model
Rocketeers.

AVI Astroport hopes that you're an NAR
member by the time the next one rolls around so
that you can take part in this part of America’s
Space Age Heritage.

AVl was among the manufacturers to set up
* displays in the CAPsupplied rents

PHOTOQ COURTESY NAR
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NATIONAL
RECORDS

Yes, you can get your name in the record
books; or at least model rocketry provides the
‘opportunity for-you to attempt to place it there.

The National Aeronautic Association reecrds
and preserves 4ll national aerospace records in

the United States. They have authorized the

National Association of Rocketry to administer
record filings as their affiliate concerned with
model rocketry.

The procedure is not difficult and many
records are far below the current level of
technolugy Full details are listed in the NAR

- 'Pink Book' and your NAR Spotting License

opens the door enabling you to be listed as a_
National Record hoider.

" At the launch control are Scott Decker {stand-

ing i the back), Rick Lepski (seated uond
wearing a white hat) the Launch Officer, RSO

Mark Fradkin (in the black hat}, and, standmg'
al the right of the phatograph, Steve Noppen- -

berger and Ron Mitnick. (Dorothy Cobb
Studio) ’

- PHOTO COURTESY NAR
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INTERNATIONAL
SPACE MODELS

Model rocketry_has spread around the wotld
and is officially called Space Modeling by the
Federation Aeronautique Internationale,

There. have been many international Space
Model competitions and the bi-annual World
‘Space Model Championships will be held in the

- United States during.1976. The most probable.

location appears to be Ohio at this time.,

in the past competitors from the United
States, Great Britain, Canada,
Rumania, Yugoslavia, Egypt,. Czechcosiovakla,
Poland and other, .counirjes - have jomed
competition. =

-As an NAR mrember you could quahfy to’

represent your country in an international
compétition, |

Dozens of new countries have taken up Space
Modeling since the last World Meet in 1974, and

" it is possible that in 1976 or certainly by the .

following meet in 1978 that representatives from
Switzetland, Germany, France, Australia,
Japan, Formosa, the Soviet Union, Denmark,

Sweden, Turkey, Greece, Mexico, Brazil and.

Argentina may participate.

The FAI also keeps a Worlds Record Book
containing flight records for all aerospace
pursuits. 'If you set'a world record your name

would go in the same book that cites the triumph

of mankind with Neal Armstrong's 'small step’
onto the moon.

Paul Shindman (left) and Ephriam Vishnizc
Joad their models for the competition,

PHOTO COURTESY NAR
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'RECORD

Bulgaria, .

JOIN
TODAY

SETTING
a
WORLD

Don Latson is a draftsman and technical
illusfrator with . a publishing firm
Washington, D.C. area, He recently set a
World’s Record for Class III Altitude (at the

same time setting a US Mark for Class 4 -

altitude).

Don used one of the new AVI Astroport
D6.1-6.75 motors along with a C-class booster
motor to_fly his rocket to 1001 meters. That is
correct one thousand and one meters or a liitle
under 3300 feet. The tracking cross-checks
agreed with 4 meters, The old record was 575
meters, so you can sce that he really smashed it.

The new World and National record holderis a
long time rocketeer and member and advisor to
the NARHAMS section, He is a seasoned judge
in scale events and always on thc competition
scene,

.Congratulations Don Cees

Don Larson with Record Busting Rocket .

EXCELL

Don’t go through life trying to be just another
Joe or Jane, Become involved in something of
value with challenge and purpose. Whatever you
do, excell at it.

AVI Astropott encourages you to choose how
you spend each day carefully so that you don’t

" become caught up in the trivial and medioere,

Space Modeling can be a valuable addition to
your -list of . interests,
challenging, and it enables you to be involved
with concepts at the fmntler of man's ﬂm:sr into
space.

Space Modeling is a very special actwnty, and -

Model Rocketeers are very spec_ml people.

in the -

It is everchanging,
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Metrix Brand lublng has the advaniages of belng

lightwelght, durable and available In an ever tucreasing: -
ber of diameters and lengths, Al fublng. s spira’
wound and is designed uniformly in even mellie unlls.

Wall thickness of 0.5 mm {0,020"],
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11-20X07 T20 In 2.75 Inch length . ... .. theee for § 025
C11.20X15 'T20 in 6 inch lemgth ......o... one far § 010
120832 T20in 9 inch length .......... vne for § 0.15
11:20X30 T204n 12 luch lengthr .. .omic for § 0,15
11.25X07 T25In2.75inchlength . ..... ..one for § 0,15
1125X15 25 in 6 Inch length ... ... one for § 0,20
W-25X30 T25 In 12-4nch lenjth ... ... . .one for § 0.25
H30X15 T30 n 6 Inch teng:l v one for 3;0.25

..onefor § 0,30
+..one for § 0.40
. .one for §.0.35

11-35X21 T35 in 8.6, lm:h lengue

Cllpperj Delta Fin

SECONdAR)/
SERIES

5 dary tubing Is desig

1 o 0Ot snugly in the

next larger size of primary tubing. Secondary scries
does not have the white cverwrap whlr.'h is on the

prlmnr} series

12-14%05  Tid 92,28 bnch length . ....... one for § 0.10

12-19X07 19 In 2,75 inch léngth ..., ... ,one for § 0.10
12-24%03 T2414n.1.25 Inch lengih . ..... ..one for § 0.10
12:21X05  T241n 225 nchlength ........ one for § 0,10
12-29X03 "T291n £.25 inch lenglh ... one far § 0.10

wiscellaneous

90118 Engine Clip—Standard . ..3/50:30

99-0107 Launch Lugs—Leng ..i.........,12/80.40
.0117  Shock Mounts ........ Cveanaaaa. - 10/80.50
99.0202 Lead Welghts .ovu'vven.n.n. Ve l3/80.30
99-0311  Alllgator CUPE «.o.yuv.enslnrensns 2/50.40
991010 - Motor Tube Standard . 3/80.35
99-1015  Motor Tube Mind ...ouooeeennnn... 3/80,35
992010 Decal D3-S .....ine..... s 1/50.1
. 992015 Decsl D-20.E....... i, 1/80.15
992020 Decal V255 ............ e
99.2025 " Beesl D-25-L ...
99.2030 DecalD-30-5........ fibe e
99-2035 Decal B-30-L..................... 1/80.15

SPACE
STICKERS

Everyone is eager 1o get shold of the AVI
ASTROPORT Space Stickers. We introduced the -idea .
several yoars ago aml now are careying through with it
on & regufar basis. The stickers are only available (o
those who order regularly from us through the masil.
Receive a sniccilon of stickers free with every order.
COLLECT THEM and USE THEM, New serles will be
introduced on a regular basis. 16 stickers 1o each set.
16 Different Space Stickers . .................. $0.50 .

AW

20 astroport
, MItIAL FOIE W 33583 -

ILI5ISP T2510 TS,
1X30MIP - T30 io TIO

AdapTers

Couplings, joiners or afaplers are used for Jolning
twd pieces of tubing together. Th_lese fittings are key to
producing your own designs. Avallable in both plasiic

and balsa.

215158 Jolning T1S TS ....... Cernaaas 1/50.20

21508 Joining F15 (G T2 .
W T T oeeee s,
DANP TWITH..,

10258 T20 1o T2S .

-HI3GE T20 to T30

2.25258  T25 1o T25 i

22.3525F  T2510T2S 1/50,25
TS0 TI0 .oeeeoenrnennnnn. .. 1/80.30
TS TID ... .. SN SO 1/50.25

A 'Re&i-ﬁ:r{e’Fid‘
' 25-PB42A

fm SETS

Bolh ha[su and plasfic fin un!la are l\lillble for

p or uclion of your awn designs.

25-B20A Zendth 11 Ro, 1
25-B2118 * Zenlih I No. 2 ..
RBYIA ASP il
25-BU2EA  Asirohee D . ...... e eaaeenaaraes
23-BUHA Taurus oooeiiiiiiin e
25-_B9iﬂA Supn;Slar ............. feenaaann
25-PHIA  Delta-Pioneer T20 .
25-PRIIA - Clipped Delta-Moon Ga T25 ... 1/50.40
IS-PRITA  Starhawk T20
25-PR42ZA Ttedstone T30

1/80.35

25-PHIBA Nlke T35 \.neeiooievinninins, ... 1/80.50

MOTOR MOUNTS

Moator - mounts center and  hold - the . rocket
enginefmulur [n the body tube. Note separale slms for
Siandard and Mini Engines.

81.13X15 Mini Motor in T15 © 1/80.20

- 81-18X20 Standard Mator In T20 .............1/580.28
- BI-18X28  Standard Motor In T25 ....,.......1/$0.25
81-18X30  Standard Moter In T30 ............1780.25 -

81.18X35 . Standard Motor In T35 Nike fln. .. .. .1/50.35

launch
supphes

Spnre parls ‘1o keep ymu Isunch sys(em in top
* condition, All flems are specliically chosen or produced
to meet the needs of the model rogketeer,

.. 1/80.35

50-0101 *Two part 36" aunch rod ...

300102 Blast Deflector 5 Dlsc ...\, .5, ..1/50.30

"50-0103 *Cergmic Blast Deflector -....: ....1/80.75
"50.0201 Nichrome wire B30-15° ... ........1/50.45

50,0300 Safely hey for controller .. ........1/50.15

S0-0401 Miera Cllps ............ .2/80,35
500501 AgnMers c......ii.iiieans. ver.12/80.35
50-0210 | Lead wlre—lwn enm!. 18 ... . 1/$0.85

Recoveny
dEVICES

You will want to fly each vockel many iimes and It
is essentjal (hal you bring it-back safely affer ench
flight. The ilems listed here are of the highest quallty to

enable you to have Eul;ﬂdem:e In thelr funetioning.

510125 10" parachute pack ... ,.........1/50.35

51-0135 14" parh;hule pack ooooaonl 1/80.35
510301 18" orange streamers ... ..., ..., . 4/80.25
51-0501  Shroud line 70 yaxds .. .... RN 1/80.45
Sl-ﬂﬁﬂl Elastfe shack cord

: 316" in 18" tenpths .. .....3/50.30
51-0701 Snepswivels-.......... eieaaaaes 12/80.75
510201 Recovery Wadding ... e il_SO.ZS
510801 SerewEyes ........ooiiiiilal 06/80.35

PAIRITILANL, LESTEN@

ASTROPORT

CUSTOM
PARTS

The **METRIX §YSTEM" was conceived In 1966
by M. Bergenske who Is the Founder and President of
-AY] ASTROPORT. Through the Metrix System we
oblain a standardizatton linking the ccaft of modeling Lo
the Meirle System of Measurement.

All structiral components used in AV ASTRO-
P;‘JRT products conform with our METRIX SYSTEM.
Body (ubing dismelers form the sfarting point for Ihé
deva!opment of the system. All our body tublng is
:Ie.slgned Io have outer dllmelers that are even
mulliples of Millimelers. The - primary serles Iy

el

In several i

4t

is In § mm Ecre The dary serjes
of lublng Is one millmeter less In diameter than the

primary size, and since ihe wall thickness of the tubing

Is 0.5 mm the seeondary series fils snwgly into the
primary. Thus » T19 (19 mm dinmeter] tube fits tnlo &

s and each Increase |n

* METRIX SYsTEM

"Nose Cones, Adaplers and other parts where fitis
keved to the lublng dinmeter are sized to the primary
serles. Thus If you are looking for a nose cone to fit &

T20 tube you musi chose one thal has 20 as the nexi two -

’ ;iiglls alter the dush In the COMPUTER DESIG-

NATION. {21- ‘MBUI night be your cholce.]
“Compuier Designation IS will ald in the ‘

.seh-cllon of paris for. yoyr médels. In Hinig ihe whale
AVI ASTROPORT line will be keyed 10 the system. The -
. CD concept will be fully explained In a Inter edition of

- the AYI ASTROPORT catalog,

Be sure and use the CD nimbers and descelptions’
when ordering from this catalog. - ’

21-25pP02

21-15B01

. T30 [20 im dismeter], » T24 fis In & T25 and su on, . @

w e

21-15B02

'NOSE CONES

AVl ASTROPORT’S precision machining of

ulira-lightwelght balsa produces the finest nose cones

avallable. Refer to the ¢ross-seclionzl drawlngs when

" making your cholce, All halsa nose ‘cones cam be
readily customlzed lo meet your needs with a plece of
fine sand paper.

Plasilc nose cones ate provided with end caps that

st be glued In place.

2115810 -T15 . [.75" long Balsa ........ one for § 0.20

20-ESHO2 TIS 2,90 long Balss .
2{-20B11  T20 1.25" long Balsa....

-.one for § 0.30
..onefor § 0,25

21-HBI3 T20 3.00" long Balsa........ onefor § 0.35
21-20P01 T2 2.50long Phasiic . ... . one for § 0,25 et e
20-25BU1 T25 3.20" long Balss. .. .....one for § 0.40 ‘

2)-25P01 T25 3.20" bong Plastlc
21.25P02  T2§ 407 long Plastic viper .. .one for § 0.40

21-30800 T30 3.40" long Balsw .. ...... ane for § (.50
20.35P01 T35 8.40" long Plastic Nike . .one for $ 0,65

21-20PG1 -

. ~ PLASTIC NOSE CONE

¢ 2-25P0¢

«onefor$ 0.40 -

21-35P01




~ ASTRO COMMUNICATIONS
FOXMITTER 3 SUSTEM

_Send data back from Rockets in flight

'MODULAR!

Telemetry:

DESIGN

PQ5

How do we receive information from rockets in flight? In the same manner that
NASA scientists do, it is radioed back to thie ground. The Foxmitter 3 System aliows the
model rocketeer to instrument flights for gathering a variety of information right as the
flight is taking place This is a sure challenge for the advanced rocketeer involving all.
the elements used in full-scale rocketry telemetry. The transmitter by itself gives out a

tone that can be used to find the carrier- rocket on the ground. You must provide a
Citizen Band receiver to pick up the signal, and for useful data a tape recorder to record

the returning signals for analysis..

Transmltter

The Foxmitter-3 transmltter is modular, sma]l lightweight, powerful, sturdy, yet
relatively easy to assemble. It features a plug-in module and printed circuit’ board

: ‘Foxmitter to be incredibly small.

‘Specifications: :

which_ makes. assembly- practically foolprqof An IC (mtegl;ated circuit) allows the

Powei. Output: 100 mslhwatts {no- llcense required)
Frequency: A’ny one channel of the 27 -mH. Citizen's Band
Range: 5 milgs in-the air. Less than one mile on the gmund
Size: 4"'x%”" incluiling battery and a module

Weight: Less than 14 gms (%4) ounce) without battery

Toals Reqmred and not mcluded

%

Small nose soldering iron; needle nose piiers; hobby knife; chpper

The transmitter is in kit form with all parts inclnlding a coupon to get the crystal of
your choice, detailed instructions. Battery must be purchased separately. -

_ Cat. No. FX-003

In Klt Form $13.957

Biological & Spin Rate Sensor

" Used to measure the breathing rate or heart beat of an animal or preferably the spin
rate of a rocket. All parts and instructions, Module plugs into transmitter,

Cat No. FX- PSOI

Accelerometer Sensor

In Kit Form : $4.80

The accelerometer sensing device sends out a signal that can be translated into a
graph giving the acceleration as a function of time. Thistin turn can be used to give
velocity measurements and finally the altitude at spec1ﬁc t1mes into flight. All parts

and instructions. Modular

Cat. No. FX-AS1a

Temperature Sensor

In Kit Form $3.75

Measure the outside ait temperature, or internal payload section temperature, or the
change in temperature of an operating motor. Includes a sensitive Thermistor,
modular construction, all parts and in_structions. .

Cat. No. FX-TSO1 In Kit Form $4.00
Mlcrophone Module
. Transmits the sound of the flight to the ground. The module can be used to measure

the timing of the events of the flight, such as engine cutoff, ejection and touch-down.
Plug-in madule. All parts and instructions.

Cat. No. FX MSOI

Multiplex Kit

In Kit Form 8335

The 3 channel Multiplexer allows you to transmit the sipnals of three Séparate
sensors to the ground simuitaneously, with one Foxmitter, An inferesting next step in
your study of Telemetry All parts, instructions.

Cat. No. FX-MX01

Kit Form ' ST 8795

Telemetry'Decoder Pians - o

"When you play your data back from the tape recordet it must be converted to usable
numerical form. The decoder will convert the signals to numerical data on a panel
meter. A special analog output jack for connection to a chart recorder for automatic
data reduction and plotting. The kit contains the Printed Circuit board, a bill of
materials, a schematic (other parts must be purchased),

Cat. No. FX-TDCla

Foxmitter Battery

Partial Kit Form ’ $3.50

Not included in_albove. This 22.5 volt battery is good for up to 4 flights of rehspnab]e

duration.

Cat. No. FX-YOI5

One Battery Only . $1.75

for ADVANCED ROCKETEERS
or SCHOOL PROVECTS

- reaches of the almasphere. We

The history of Model Rocketsy is a fun subjcct in itself, There
is not roem here to cover the whole subject in detall hu! we will
glve you a brief outline,

' The Space Age was heralded in by a pulsalmg tone from the
firsi Sputnik launched by the USSR in October 1957. [ was sitting

“in a classroom awaiting the acrival of a professor for a course in

Tkermodyramics, Suddenly Dr. Julien Mack riushed in all red
faced and puffing. His pertly frame was tussling with a tube

radio of the day and he set it on the table in front of the class, -

plugged it in and tuned in a warble and peeping sound. Dr. Mack
had participated in the birth of the Nuclear Age, and now as he
stood before us catching his breath, we could see his deep
interest and excitement in the signals coming over the radio. His

composure was broken. He must have been experiencing the -

same thritl he felt when he witnessed the bicth of the Nuclear age
along with Enrico Fermi when the fiest *'fire"’ was ignited in a
nuelear pile under Stagg Field in Chicago near lwen(y years
before.

- His face still red, but now with sufficient wind to begin an

. explanation, Dr. Mack explained -that the Russians had broken

the fetters of Earth’s gravity and the Space Age was bern. The-
Sputnik (the Russian word for ‘travelling companion’) was

.cireling the Earth every 90 minutes and at this time was above
our horizon so we could pick up the signals. The class in

thermodynamics that day was devoted to applications of that
discipline to rockelry, and we strayed to orbital mechanics and

* subjects far afield as the “beeping" vemained emhedded in our

minds.

‘That day signaled the birth of the Space Age ami also-the birth
of Medel Rocketry, even though those two words hqd. not been
coupled together at the time.

My mind returned to my early interest in- the pnssilnlny of
space travel and it continued to wander throughout the day. The
subject kept cropping up in every class, everyone sensed that the
waorld would never be the same..In my Russian class we listened

" - to the radio as the Soviét, Union praised its accomplishments in
Advanced Calculus'we solved

both Russian and- Engllsh I
differential cquatlnns that-we gach developed independently for
the effects of atmesphieric drag on the new satellite based on a
wide range-, 0 madels for the

rying to determine the life
expectancy of the satellite] tryln:g to tmine when itwould falk
back into the atmdsphere and’ bum

That evening tﬁe TeWSpapers were full of the news an;:l for the
next several days 1 collécted each new political cativon that
would appear; to save for the future, § was, subseribing to
‘Lzvestia® at the time, a Russian newspaper printed in the Soviet
Union, and several days after the event itself I received the 4
October issue that announced their accomplishments in
space, It became part of my collection of Space' Meriorabllia,

I continued to hunt out aificles on the first space mission,
particularly those isshed by the Russians, but [ best-remember
that issue of lzvestia with two photos of young poople interested
in space exploration, The first was a picture of 2 class of 1240 13
year olds all wearing radic headsets listening to the Sputnik
signals, The second photo was of a member of the Seviet youth
group that parallels our Boy Scout otganization, the Pieneers.
The young man was beaming as he held a Rocket Model in his
hands. The model ifself was an inch in-diameter and possibly &
foot long with three fins swept back from the tail. The caption to

-the photo tald of the wide spread inietest in rocketey among
Soviet youth and gave this boy a place in history as the proud

owner of a rocket he had buiit and flown.
Tknew the feeling that was evident in the boys expression, . . .
you will know it also.

SOME
HISTORY

BY M.D. BERGENSKE

In the late forties my perspective was one of a boy growing up

in Madison, Wisconsin. Then it was the relatively small capital -

city of a mid-western farm state. Life magazine had run an article

. & year-or-so befare proclaiming Madison as the ideal place to
- live. 1 went to 2 good school with a fascinating library where I

could obtain books about the wide range of subjects that I
enjoyed. I've found since that most of my contemporaries with an
interest in the Exploration of Space cavered the same interests,
Pateantology (the study of dinosaurs, elc.} carried my mind back
in time; Astronomy put me in my place as 1 realized the extent of
creation; Mathemaiies became a friend allowing me to betier
understand Physics and Chemistry at a beginning level. [ began
to understand the diffe between technology and sci
and how the two worked together in the development of new
devices for the general benefit of mankind. Everything pieced
together and 1 became absorbed by an interest in developing
technologles. Although I'm tatking of riot quite thirly years ago
(1947-1975), just look at the new concepts, producis, and fields of
endeavors that have ‘been created. Television, transistors, and
the first true computers, pocket radios, pocket caleulators,
commercial jet airplanes, nuclear .power stations, lasets,
molecalar biology, electron microscopes, plasma physics, and
thousands more. ) )

Even as a boy I could predict many of the advances. I'm not
setting myself apart . . . you to feday can predict some of the
wonders of tomorrow, and if you spend time applying your mind
to it you will develop a sense of how our science-technological
progress develops and you will become a part of it.

I couldn’t be satisfied with just one fietd; they all interested
me, but [ knew that [ wanted to feel a part of évery Important
advarice of my time, to in part understand how they related to
each other. Bach subject advances in an itregular manner pacing
itself, waiting now and then for other complementary disciplines

te cateh-up and su11d1fy a new base from which to surge forward. -

At a given moment in time one facit of science-technology has
the spotlight among the ‘professionals’ and somewhat later it
will be brought before the eye of the public, while anather facit is
reaching & point of break-through.

In 1947, 1 was convinced that Space Travel would dominate
mans’ attention for centuries to come; I knéw it woilld be the
greatest social-as well as technical force for the rest of mankinds®

* existence. As I read literature by Willy Ley, marvelled at Space

Art by Chestley Bonestell 1 couldn't believe that man hadn’t nor
was he then putting more effort toward .the inevitable journeys
into space. You must feel the same frustrations at this time if
your spirit is of similar nature to mine. :

1 weuld read of cvery step up the ladder we made as for as

. going faster and higher, I knew the introduction of the {ransistor

brought us a step closer.
Between the ages of ten and 12 1 felt actuatanguish at the slow

" pace; then in flights of fancy 1 would sometime actually think that

maybe providence was holding everything up so [ would.be old
and wise gh {o actuaily participate in the first launches that

would {ake man beyend the conlines of the Earth.

Time was wasting, ! had to develop my skills. I must become

reasonably profclent in all areas that would qualify me for a
place in the opening ceremonies for the exploration of space.

1 was a model builder from the beginning . . . Hobby shops
were fow and far between i those days but Madlson did have
one only three blocks from the center of town. It became a
favorite plece to go on a Saturday afterncon; 1 would pass up a
movie any day fo have the time and a little extra meney to spend
on a delightful miniature device,

In ‘those days there were Model Railroading and Model
Airplanes and that was about it .. . . for models that moved, -

1 was interested in both and spent a geod deal of my limited
resources on each in turn, but my rea! interest was in space and
rockets. | would plan a teain layout that might be a suppott to 2

“space pott. | always wanted to make jots or better yet rocket -

plang models.

dénsity function of the upper -

By the time 1950 rolled arcind, I was sure we would be flying
in space by 1960, 1 began making my own 'model rockels’, Jetex
motors were ayailable but they didn"t have sufficient thrust to Lift
their own weight let alone a vehicle. 1 send for'information from
the Pacific Rocket Society, and tried {o contact the American
Rocket Saciety. I read every picce of literature ihat I could get my
hands on concerning what was coming lo be known as Amature
Recketry.

**Model Rocketry'' didn’t exist at that time as we perceive it
loday. There were not ready made commercial 'mode] rocket’
motors available anywhere at any price. In 959, any one interest
in rockets was censidered off base, even in the friendly
atmosphere of the hobly shop. Professional recketeers were
subject to ridicole, ’

If ‘model rocket” engines had been available at the time 1

“would have been in seventh heaven and 1 could have jumped

over a technical hurdle that was set before me.

Reading the literature I could see that making rocket motars
was & hazardous procedure at.best. Although few people
engaged in it at the time, a very high percentage were injured or
maimed, both among the se-called professionals and also the
amatures. ’

A good respect for the production of rocket motors was fiemly
fixed in my head but { felt 1 had fo proceed. I convinced myself

- that I would have to limit the size drastically down from what
. amature rocketeers were werking with. 1 also vowed to stay away

from the less stable propellants they concocted. I wanted (o lift
my rockets off the ground a few feet, then 1 could think about

" raising the ‘altitude barrier to a hundréd feet, then break the

barrier and set a new higher goal to-surpass.

[ developed some of the least energetic and messiest
prapellants the world will ever see. One that used tannic acid as
the fue), along with an oxidizer, left half the propeliant as a
residue in the, motor casing and created a solid mass on the
erector set launch tower that quickly became A gooCY Mass on 2
humid sumnier day.

Much of what [ was doing, accompamed by at most another
young person with an intevest In rockets is not worth mention,

Several years later and now close to lwo decades ago, 1 was
surprised to see that the first madel rocket motor produced

. commercially was close to my designs in many ways. Finish the

story . . . 1 begged {he cores of adding machines off of the local
memhanls and glued, of all things, nozzles made from woad
dowel with-an appropriate hole drilled up the center. My secret
tannic acid base propellant was loaded -into the casing and
another wood plug with a hole in it in the top.

The motor was fitted into the base of the rocket airframe in a
dozen different ways. The bodies of the rockets were mailing
tubes and I handcarved the nosecones out of what-else — balsa
wood. If I got Iazy [ used a ribber balt in the top of the tube, and
once. & carcot . . . really a carrotl

The fins were always balsa as I rememher.

As I mentioned before the launch pad consisted of a tower with
two rails and the rocket rested on the rails in as near a vertical
pasition as [ could set it without the rocket tumbling off. 1 confess
11it the motor with fuse . . . It is illegal today snd more bother
than it is worth,

As 1 mentipned before my secret pmpellant was not loo
energetlc. and when the motor started the rocket would take a
fraction of a second to begin moving up the rails, but by the time
it left their four foot length you would swear today that it was a

. true and honest model rocket. There was lots of white smoke and

anything it deifted onio immedlately developed droplets of water
on it. Back to the flight,

The rocket would ge up 1o a couple of hundred feet and either
pop the nosecene out or break a small paper strap on the side,
where I had cut the tube in half leaving a small section intact ta
form a hinge. In cither case the rocket was recovered so the
engine could be replaced and the vehicle used over again.

Because of the poor performance of the propellant and the
erosion of the throat of the wood nozzle and the second nozzle in
the head end, the system effected the thrust phase as the nozzle

‘diameter temained redatively sfnall.'lhe coast or delay phase as

the nozzle eroded away, and ejection as the propellant burned ~
through the top and shoved gages.out the nozzfe in place at the
front end of the motor.

1t took me a day to make three or four of my simple motots .
Rarely would 1 fire more than one a day. In all 1 would guess l
made and flew at most thirty,

1 never did think of putling a parachute or streamer In for
recovery. Maybethat’s because the ald V-2's they were flying at
White Sands then didnt use them. |

However many rockets {hat ! flew at this time the last two
were multi-stage. Number one was a failure. The first stage
barely lifted the combination and the vehicle tilted over on its
side about 50 feet in the air as blow-threugh occured and sent the
second stage flying horizontally, and twitling the first stage
behind it and slowly approaching the ground followed by-its
cork-screw shaped smoke trail.

A week later a second two stage was ready. But Ut rained that
weekend. And the next weekend, Finally the day approached
and it was clear and dry.

My improved version had a larger diametet ‘booster’ motor on
the bottom to give more thrust and the upper wooden nozzle was
lefk out. The upper moter nozzle sat down inta the opening al the
top of the lower motor. Two pieces of hair from my head were
used to hold the stages together . . . no malfunction due to paper

- straps this time, The hairs wete hetd in pizcs by model airplane
‘cement, ’

The smali upper motor was of standard design but smaller and
made out of a fube that a precision drill came in . . . it was about
the diameter of a minijet today, but lenger. In great expectation
of it being a spectacular flight 1 gave the two stages a nice paint
job and even painied a clever name on the upper stage . . . I've
fotgotten it. I should have put & payload in it or a note to he read
centuries later.

Countdown anid lift off . .". Mouth open I watched it cimb o™
hundred feet or so and ignite the second stage, the hairs held for
a fraction of a second and the Hitle motor tugged, and [ imagine
finally burned the halts off for it broke free and continued
upwards for 20,000 feet or so. Well not really, but that was
probably my estimate at the {ime. It may have goné over 500
feet, I honestly don't know,

This was duting the fall of 1950. 1 hadrdupllcated somewhat
the achievements of White Sefids Proving Grounds of 24
Februpry 1949, when they sent the WAC Corporal second stage
lifting off a V-2 booster to an allitude of 250 miles, e[feciwely

‘empty. space.

No, I hadn't reached outer spacé but 1 had emufated the
systems used by those involved in space research before. NASA

even existed. .

Sure old fimets always say its easier now. Well In someways it
is. The teols are readily available to use. Commercialty made
motors that have performance, you couldn't come close to
without the outlay of considerable money and risk are waiting for
you to use them, Yod can buy a large variety of parts specifically
designed for model rocketry.

Bul . . .’the challenge is greater than ever. There is so much
more to do: now you can build impressive scale models from kits
or fram scratch. Model Rockelry has developed into a science
and technology of its own . . . there is an ever broadening fietd of
tesearch thal presents itself . . . you can fly for werld and
national records as competitlon has developed . . .

Say, you've got a lpt of wotk ahead of vou. . . . and fun.
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Patent Applied For astroport

-

FlexibiliTy iN Design & C(.)NSTR.u-vC'TiON'.
of CONTEST, SPORT & EXOTIC
MODEL ROCKETS

Another first from AV! Astroport and thls ane
is really special.
) . .
Here are the tools to produce your own large
diameter nosecones, couplers, adapters and other
- structures to enhance your creations.

You can produce components for your rocket
similar to those illustrated on this page. Mot only
do you have greater flexibility in design at reduced
labor, but you can also save money on the large
diameter components as compared to fabricating
them out of balsa wood.

To enable you to make use of the METRIX
SYSTEM of telescoping structural elements we
have also expanded our line of rocketry body
tubing {Primary tubing). and also the Secondary
tubing series to 60 mm diamters, At a later date we
will also provide you with sizes up to 100 mm and
beyond. . The first set up to and including 80 mm is
available and information on the second set is
included in the catalog for reference. We hape to
release that series in the next edition of our catalog
or before, For now however DO NOT ORDER
THE 100 MM SERIES.

{Please note that the lengths of the tubing is
approximate as we are still working on final
solidification of design)
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Patent protection has been applied for on this
concept that ‘will allow both the Novice and
Advance Rocketeer a much greater latitude in the
Design and Construction of his own creations,

Educators will benefit also. The logical tie of the
understanding of the Metric System and' the
construction of rockets using our Metrix System is

obvious. The use of metric measure in attual design

and constiuction is fun and pleasurable,

Alb aur PRIMARY TUBING is designed so that
the outside diameter is in even metric units. Tubing
is avaitable from 10 mm Outside Diameter {OD} up
to B0 mm OD in increments of 5 mm. The tubing
wall is orie half mm thick so that the Inside
Diameters are one mm less than the OD's,

The SECONDARY TUBING is designed to fit
snuggly into. the primary tubing, thus the OD of
the secondary tubes are 1 mm less than that of the
primary series, The 19 mm secondary will fit in the
20 mm primary, the 24 mm secondary fits into the

" 25 mm primary and so on up to the 59 mm-

secondary. tubrng that fits ipto the 60 mm primary
lubmg

The TELESCOPING TUBING is deslqned to

have the same 00 as the secondary tubing, The

wall thickness is 2.6 mm, however. Thus the ID's
are 5 mm less than the OD. As we go up the system
from the smallest 9 mm tube, you can see that
each successive larger tube has an 1D to match the
0D of the smaller one. They telescope as their
name indicates. Because of “this feature you can
create nosecones by extending the tubing Dulward
to meet your desires, Then glue into posmon fill

_ and sand as explained on the next page.

[Nustration A gives you an idea of the structure
of a nosecone constructed using the Metrix

System,

You can also easﬂy produce adapters of your

‘own design.- Adapters are used to join together two .

different diameter tubes, In the illustrations we see
a long coupler in B to join two tubes of greatly
différing diameters, That same adapter can be
shortened - to configuiation in €, Or instead of
having a straight transition you can make a convex
ar positive curvature as -in D or a concave or
negative surface as in £.

Put .together a number of your own struc;tures
and with; the aid of the Structural Rings you can

© creaie somethlng exotic as lilustrated by F. 2

LI

s systom & boiny mlamdgadﬂy nm Kt arg
" not o avadlatie of 1% time. ¥ you order tubing that is ungvakiable
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