The Roccouno is an example
of a rocket assembled using
modular-mechanical method.
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A model rocket 1s a flying vehicle that
must withstand, durnng the short time of
the burning motor propeliant, a series of
events, some of these very hard and im-
pulsive. A madel rocket is the result of
the joining of several parts of wood, card-
board. plastics, and even composite mate-
rials. The tradinanal way tajoin these parts
is to glue them all together in the manner
the kit manufacturer suggesis in the buld
ng instructions, Onee you have a rocket
finished, 1otally glued, there is no way
madify 1t wathowt cutting tubes and re-
moving and regluing parts. Morcover, in
the event of damage after a fhght, this 1s
alser the only way t1a repair the racket.

We developed a different method of
building model rockets, first in aur own
ways, and then, after we met, in a com-
mon direction. We started huilding model
rockets that had some new characteristics
by sludying the construction of machines,
real airplanes, and real rockets. Using
screws and holts for joining parts of the ve-
hicle, we are naw developing the construc-
tion of {lyng machines that dont use glue
for joining tubes, airframes, fins, and nther
structural parts. The modular-mechanical
construction offers a series of interesting
feagures

« wecan strip down any part of the rock
ct, even internal parts, for repairing or
Inspectiun

» we can modify a rocket by replacing a
damaged part or a structural part for
diverse light configurations

* we can modify the rocket, cven ns
structural parts, for new missions or
payloads

= we can madhiy the flight profile of the
rocket, even with equal payloads, by
replacing fins 1o obtain a more favour-
able CL-CP conhiguration
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= we can develop a racket by future re-
placement of structuial parts with
better companents as they become
available onto the market or through
advances in our development  pro-
gram.

Sov, the vehicle hecomes a real rocker
machine, which permits mare scientific ex-
periments and promates a fuller compre-
henston of the Mhght dynamics, design, and
the construction of the vehicle, Modular-
mechanical construcion provides a deeper
expenience for the rocketeer as designer
and builder. The rocketeer acquires the
skill tr design and build even more com
plex rockets, using new materials and sys-
tems

Un the converse side, a rocket built
with modular-mechanical techniques s
maore delicate amel will require mainte-
nance anil care. But this happens in the
real racketry and is the price o pay for
gaining more experience. Gluing the parts
of a cominercial model rocket kit tagether
1s vasier and [asier than using modular-
mechanical technigues. The finished tradi-
uonal rocket has few final sub-assemblies,
only two or three (usually the airframe
with the fins, and the nasc-payivad sec
uon), and the rocket is very strong. This
is because the adhesives penetrate into the
fibers of the materials, making very strong

Joints (but a permanent configuration that

15 not casily maified). The strength of tra.
diienal rucket construetion aflows such
madels to accommodate even very power
ful HPR motors

The rocketeer whe wants to design and
build new and aniginal rackets often under-
stanels that commercial kits are very lim-
ited when it comes to experimenting with
different designs. Thus, he starts to modify
the kit First he wants to give the rocket a
dflerent appearance with diflerent fins, or
by adding/removing parts of the airframe:
but he also wants to canduct experiments



must he joined to
the wothers  with
screws and bolts
This is the first step
toward the me-
chamcal constr
tion of a real lying
rocket machine.

A rocket built
with mechani-
cal-madular  tech
THgues canl incor
porate a virtually
endless scries of ¢l-
ements, Every sin-
gle component of
the  atrframe, or
structural part, can
be replaced or re-

(above) The Roccouno madel
disassembled into its components.

(right) Detail view of the Roccouno’s fin
assembly. The Roccouno makes exiensive
use of composite materials.

that require larger or smaller pay-
lnads  sections and  nosecones,
Sooner or later he thinks of using
a wider variety of matars, even in
clusters, This Jeads 1o designing
diverse motor mounts 10 accom-
medate racket mators of various
chiameters.

It hecomes evident that glu-
ing paris tngether is a limitation 1
model rocket experimentanion. It
15 impossible to try all the modi-
fications hsted above in a madel
bualt with glues (without building
several rockets ta incorporate the
different elements). The construc
ton of an onginal rocket reguires
diverse detachable clements that

(left) The tail of the Roccouno
model. The rocket leatures
pusitive motor retention and
rail buttons for launch.

(below) The shock cord
mount of the Roccouno is
located in the fin area. The

mount features a spring-loaded
shock absorber.

“

paired or moditied, and joined in the prop-
er place by screws {and so; glueless). This
permits the study of every component of
the vehicle and the repair or replacement
of only those that [all or perform paorly
The vehicle can be totally disassembled
inta elemental parts. Fxpenmentation can
vancentrale on modifying just the parts of
the system that are least effective that need
replacement. This 1s the way the great com-
panies build real space vehicles and this is
defined as “developing the vehiele.”

Developing our own vehicle can open
infinite possibilities, and we can maodily
our rocket so that it becomes, after every
litte change, a httle bit better than it was
previously. Naturally, this happens after a
long period ol experimentation, and after
several years of “tleveloping.” Lach ol us
acquires his personal expenence and he-
comes a unique model rocketeer, with a
fantastic and wide vision of designing and
building,

A simple way ta try out the technigues
of mechanical-modular construction is to
start by modilying a commercial kit, We

It's High Power, Dude!

That Seven-Ds Rocket, featured in
the July/August issue, requires an FAA
waiver and Level 1 High Power Ceru-
fication to fly when fully loaded. An
rocket containing more than 125 gram
of propellant is a HMigh Power Rocket
by definition, and you must adhere to
the High Power Safety Code when fly
ing it. With one D12-5 and six D11-P
motors, That Seven-Ds Rocket contains
168.1 grams of propellant, so it 15 a
“complex” high power rocket and you
must launch it from a mimimum per-
;SS'ri-nc“I'{dzi_smbe_of 200 feet.




{above) An Arcas model

constructed with modular-
mechanical technigues.

The Arcas, disassembled 1o show
its internal construction.

can modily it to allow the motor mount 1o be remewed from the
airframe. This system cnables us 1o ohserve the effects of the ther-
mal stresses of motors and ejection charges on the mitor mount
and stuffer wbe (if present) 1t is very interesting and—this is
gift'—we can note if the motor mount suffers any damage after
cvery or few flights. This is an invaluable expenence
Another advantage ts the fact that it 1s simple 1o replace a
damaged or bumed shock cord. And in the case of a zipper in the
airframe tube, we can replace only the wbe with a new one, con-
serving the remaimning parts (and net buying additional pans),
Serews passing through the tubes and penetraung into the
bulkheads (which are built with thicker wond or other materials)
are casy 1o extract to allow replacement of parts—much hetter

Detail view of the 1ail section
ol the modular Arcas.

Detail showing how the
bulkhead plate is attached to
the coupler with three nuts.

than having to cut pant of a glued tube or glued motor mount.

Muxdular-mechanical construction results in a vehicle that is
mare readily mudified and better supports even small experimen-
tal upgrades campared ta a similar model assembled with adhe.
stve. But the mcketeers spirit that chonses to embraee this con-
tept demonstrates the desire to know its “machine” in every single
part—studying, planning, and constructing tn a very deep level.
Moreover, in our menlern era we are fortunate to have compasite
matenals available that help us remarkably m the medular con-
struction-—biut that 1s a tepic for a future article

For more mfarmation, sec our web sites: Riccardo Palean NAR
85185 at <«wwwweb tiscaliatpaleair/> and Cristane Casonan
NAR 85186 at <www.criscaso coms,




