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COMPETITION DESIGY NOTZBOOX

INTRODUCTION

This book is a collection of vlans for competition
rockets. 1liost of the plans are seen nere for the first
time, some are revrinted from the Journal of the KIT
Rocket Society, and some are reprinteg from the Model
Rocketeer. Our purpose is to present a relatively com-
blete set of designs for modroc competition,

I feel there is some need for such a book, partly
to give the relative beginner a sourcebook for some
competitive designs, partly to give the more advanced
nodellers a look at the types of designs the MIT section
is flying, and vartly as a retrospective to let us see
what the state-of-the-art in competition design is.

All of the models here are fronm zemoers of the MNIT
Rocket Society. All are proven designs, 1iost have won ,
at large regionals or placed at NARALM. ilany are US record
setters, 4All are competitive designs. To provide a
complete survey of current competition design, I have
selected one model for each of the B/G and R/G events,
and a representative sampling of models for altitude,
streamer duration, eggloft, payload, and provisional
events,

As important as design to the good competitor,
however is building technique and flying strategy.
Both are best learned by practice, To adequitely cover
ouilding technique would require another-book the size
of this. Strategy comes fronm experience, bdbut certainly
a few words on general strategy will help the beginner,

Reliability is the most important thing to doing
well at contests. A design which would have worked well
if it had worked won't win, Try to keev your designs
Simple and reliable, Practice. Test £1ly models bvefore
contests: it helps a Tot, Analyse your failures: why
didn't it work? How could it work better? Prevare
vefore contests. liany contests fly a lot of events in
a little time, Have your rocxets ready, and Jour range
box prepared with ignitors, wadding, engines for a second
£light, etc, Fly twice in every event if you have time,
but be sure to zet & Firs: flight in each event before
zaking any second flights. 3e prevared for all weather:
and fly low-performance models when you see that other
people are losing their models in the wind, 3Be reliable;
this is worth saying twice. If it doesn't work it can't
win,

Be a2 good sportsrman, though; it does vay, Iove thy
feilow competitor ., ,,.. most of them are pretity good guys.

ilodel rocketry is fun!
Geoffrey A, Iandis
Zditor




Boost/Gliders:
an overview

The gliders presented here are almost all winners of
large regional meets, Olympia 67 is an example of a fixed
pod gnat, designed for micro engines, This glider won
gnat B/G at MARS £I; a slightly modified one won gnat at
AARDVARX 5. Flanigan's hornet design is g good example
of a small Dop-pod'ed glider, ang bplaced third at HARAHM
18. Guppy's ultra-light Sparrow won at NARAM 16. Chris-
topher's Swift design holds the Ug record from its winning
Tlight at MARS IX. Bernard Biales' Hawk and Zagle designs
set records under the 0ld pink book, and are still favorite
designs around the MITRS, The hawk makes gz fine handlaunch
glider, too. Iy own condor, Seraph, has not flown in com-
petition, but should be more than competitive with anybody
else's design., The original was designed for a D12 ang
-two Cé's plus tandems, but I would Suggest you fly it
with an E11.8 now that these are available, In condor,
by the way, your bes: contest strategy is to use minimum
possible power for your first flight, but to g0 for broke
O your second flight if the first flight qualified,

In construction, strength versus weight is an all-
important trade-off. Tor the low power events, there is
little doubt that making a glider as light as possible is
the way to go., Use light balsa for wings, and light glue
(such as Ambroid and Zap) for bonding., For the higher power
events, keep in mind tha® shredding on boost does not help
you win contests. Zagles and condors eéspecially benefit much
from sturdy construction. (eg., dontt try to trim down your glider
to reach Bernard's weight figure unless you are as good of
a craftsman as he is,)

4 good guide %o selecting balsa for building light
gliders is in the February 1975 Model Rocketeer, I sug
you read it,

e usually cover all of our gliders with tissue. This
adds minimal weight, but yields maximum.strength and in-
creased visioility., Good tissue is hard to find, but is
available in many hooby shops. Tissuing starts by finishing
a wing with dove, and then sanding it smooth with 400 grit -
sandpaper, The side of the wing to be tissued is then
spread with slizhtly thinned dope, and the %issue carefully
placed on, shiny side up., Wrinkles are gently pulled out,
and a piece of toilet baper damped with thinner is then
rubbed over the tissued surface %o oring the dope through.
Then another layer of dope is Svread over the Tissue, rubbeg
in (with your finger), and excess removed by rubbing again
with thinner-dampened kleenex. Wnen this is dry, the over-
hang can be removed by sanding around thne edges with 320
sandpaver, and edges which aren'< Stuck glued dowm witnh
more dope. Repeat the process on the other side.

To round out the section on Boost/Gliders, we nave a
short article on pod construction ard one on dethermalizers,
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Condor B/G is certainly one of the more challenging
competition events, Ilost condors use one of three general
approaches: the parasite approach, the variable geometry
approacn, ar. the conventional B/G aporoach.,

Parasite condors take advantage of the fact that they
can be attached to a very stable, highly reliable booster
vehicle, The parasite glider itself is usually small ‘
enough that it will not perturb the flight of the Dbooster,
which gives it the additional advantage of being small
enough that the aerodynamic force on the glider is small.
The main problem with parasites is that they go so bloody
high that the tiny glider is hard to keep in sight.

Variable geometry gliders do something to the wing
(flop, swing, Pivot, etc.) to lower the air forces on it
and thus make it less likely to shred and more likely <o
go up straignt. Only problem is they are rarely reliable,

Seraph is an attempt to solve the provlems of a con-
ventional style condor. A thick spruce boom and monokote
covered, kard balsa flying surfaces increase flutter-resist-
ance and strength. Glue joints are well-filleted epoxy.
The use of a far-forward boost CG (by using a modified
Flanigan standard pod) makes the glider boost straight.

Seraph has never deen flight tested in an actual
contest, but test flights show that the system does work.,

G

lesd .
nose werght

SERAPH B/G
an approach to condor
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LANIGAN STANDAZD 20D

fay

by Chris Flanigan

Need to ouild a pop-pod for your new 3/G? Let me recom-
merd a Flanigan Standard Pod, the acknowledged faverite of
“ne MIT Rocket Society,

The FSP has a number of advantages over your average
Dbop-pod. The TSP has a long vylon which vuts the glider’'s
center-of-gravity during boost farther forward than normal,
and this forward CG location helps give straighter bvocsis.
The pylon itself is made from three layers of valsa, pro-
viding an easily-built and very duravle struciture, Th
Xerclod (Piece X) and pin arrangement drovides a secure
latening and alliznment mechanism for boost, but. the systen
separaies very easily at ejection (we almost never have =z
Red Baron due to xerclod Iriciion). Finally, the FS? uses
a relatively long length of body “Ube, which helps in quick
and easy packing of the pod's recovery system.

Building a Flanigan Standard Pod is simple and straight-
forward, First start with the dylon. Cut twec side nieces
from 1/16" hard dalsa (or 1/32“ plywood) to the dimension
snown on the plan., Next make the pylon center sheet Fron
1/8" balsa and remove the slot for the xerclod. The xercliod
is made from 1/8" svoruce as shown. Now assemdie the pieces.
Glue the center sheet to one of the side pieces, secure the
Xerclod and remaining center plece in place, and glue on
“he other side piece. After the glue is dry, sand the pylon
T0 round the edges.

The final step for the pylon is to insert the »in, a

5/8" long piece of 1/32" music wire (or a needle). =old %n
2in with a pliers a%t a 453 angle %o the pylon and push all
cut 1/L" of the pin into the odylon. The vin can vYe secured
with a drop of "Hot Stuff”. This completes the dylon.
A The body tube of the pod is a 9" length of R3-74 (cor-
3T-20) with launch lugs glued on each end as showm. Glue
the pylon to the end of the tube and on tThe opposize side
from the launch lugs. An engine hook can bve installed *o
maXe engine changing easier,

All pods need a recovery system, and the FS? is no

exception. Either a streamer or a 1lo® parachute can be used,

~he sireamer having the advantage or being less easily curned,

out streamers also have the nasty navit of sometimes wrasping
~

themselves arcund the glider. Zxperience will tell whic!
system works best for you.

The recovery device is connected +*o the god dy a 12" <o
18" length of Woolworth's "1/8" elastic or neavy Zishing twine,
The shock cord can be anchored in a variety of places, either
internal or external. External mounting seems to work some-
what telter as i%f gets the recovery device farther from the
glicder at ejection, preventing Red Barons. Zxternal mounting

.
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also has the advantage that it doesn't- clutter up the insi
le,

of the tube, which makes prepniqg easier and more reliat
An external mount is shown on the drawing,

ttach a nose cone of your choice (sucq as an NC-74P)
to the shock cord, add a little paint, and your FS? is
complete, (Avoid getting paint on an extermal shock cord
as this makes the cord brittle.) With proper care, g2
can-last manv flights (our record is 47 flights on one pod!l)
and will usually ouullve most normal gliders. Be.good to
your FSP, and it will serve you well and faithfully.

The pod presented works for standard size engines,
out (of course) you can also build Flanigan Standard Pods
for other engine sizes, :
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DETHERMALIZERS
‘Geoffrey A. Iandis

In many cases the advanced competitor may choose %o
use a dethermalizer on his glider. If you nave reveatedly
been in the position of seeing your model slowly drift
downwind out of sight into the next county, or maybe out
of sight straight up, it's time you think about using a
DT on your model,

A dethermalizer is a device to bring a glider down
after a set period of time. TFor small gliders, the only
practical way to activate a dethermalizer is by use of a
dethermalizer fuse (or DT fuse). This is a very slow
burning ruse, with calibrated markings along the side.
lfost fuse is calibrated to one minute ver marking, but
in wind or during bvoost burning faster, about 30 seconds
per mark. Good DT fuse is made by Sig, and is available
in most hobby shotvs.

Ivery glider with a fuse-burning DT must nave a sauffer
tube (and Range Safety Officers should not pass models
without one), This is a 1/4 inch aluminum %tube which
nolds the fuse to the glider so that it does not fall
away when the DT activates, and which snuffs out the
fuse when it is through burning. Iilodelers using DTs
should also take care to burnproof their model along the
side of the fuselage wkere the fuse will run: a thin
plywood plate or a thin layer of epoxy will work excellantly.

The simplest type of dethermaliser is the drov weight DT,
In this DT, a rubber band holds the nose weight on. <Lne
fuse turns through this band, thus dropping the weight.
The weight is attached to a cord %o the tail, and swings
from the tail to de-trim the model., Some examples of this
type of DT in this book are Flanigan's Swift B/G and my Condor.
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Another style of DT commonly used is the so-called
"Beer Can" NT. After draining the beer from a light-
weight aluminum can (this first Step may explain the
popularivy of this type of DT) one cuts a strin along
the circumference of the can, exactly the widtn of the
glider's fuselage, This is taped to the fuselage at one
end, the other end held flat with a blece of monofilement
Or a rubber band around the fuse. 7hen the fuse burns,
the strip of aluminum Springs bvack to its original shape,
creating a dragbrake effect which spirals the glider slowly
down., The DT must actuate to the same side as the zlider
normally turns, else the effect will not be enough. to bring
the glider down. "Fish and Chips" uses a beer can DT,

“‘I i, S

ﬁ/Wm p
QOVFF;:-U;LJ e

Beer

Can

T/Dl;v ’/‘M”’."’H }'T"}G
Cuf ﬁl"am bff/’ ¢ 2n
Pla(“! on side oF
vae/7<7¢ on ,,;;;J( OF fb/n

A last type of DT is the Flap DT (drawings on next page.)
In this DT a flap on the tralling edge of tire wing pops
up when the glider dethermalizes, again effectively spiraling

vhne glider domm slowly enough to causeﬂgo'damgget A hqr; on
the flap is usually attached to a monofiliment line which .
runs over the fuse to hold %he flap down., A piece of e;?stlc
or a torque rod pops the flap up. The flap must ognon*tng
wing on the outside of the turn, to minimize the effect of
down flap vesition on glide trim. Flap DIT's work very
effectively, but are a2 pain to prep.

An example of a flap DT is on Guopy's Swift R/G, Zumb
Duck, stowing that planning, not luck, is the way to win.
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Other types of dethermalizers sometimes used zre the
Op-up tail and the pop up wing, which I shall not descrile
- - e £ -~ ’
here.

The DT fuse is usually 1it on the rad just belore
launch, It is most convenient to lite tanis fuse with
either a cigarette or from a2 length of DT fuse which has
been previously 1it. The fuse can be 1i%t on any voint along
the length for a longer or shorter burn tinme.

As yet only an elete few use DT's in modroc compevition,
IT the use of DT's becomes widespread, there may have o Dve
radical changes in range procedure to accomodate them.
In addition, the use of DT's makes strategy much more
complex., The expert flier must now be able to estimate
exactly now long his glider can rem2in in the air before
envtering inaccessable territory, and watch the times of
his competitors and set his DT slizhtly longer.

But it all bvecomes wo=th it when you return your
glider for a first place, instead of vainly tramping through
forest and field looking for the bird that "would have won, '
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Rocket/Glidexrs:
an QOverview

Rocket/Glider is certainly the most challenging event
for the innovative designer, and there are a wide variety
of approaches to the design strategy. Here we have a revp-
resentative sample: a pop-elevator model, two slide pods,
two slide wings, a sliding flow-wing, and a no moving parts
glider., Zxcevdt for Hig, our slide/flop wing, 2ll of ihese
are contest winners.,

The gnat (which we reprinted from the rocket/glider
design article in the 1975 Jourmal of the MIT Rocket Society)
is an example of a moving elevator design, with & sliding
engine for extra effect. It currently holds the US record
from its winning flight at MARS VIII. The Nymoh, a sliding
pod design, since its publication in the Kodel Rocketeser
has become an overwhelnmingly vopular desizn Ifor all o tThe
low vower R/G evenis. It holds several US records and has
taken innumerable places at regionals (and nationals) around
the country. The Hadir, tne svarrow 2/G, is a later, cleaner
version of the Nympha. A slightly smaller wing yields higher
boost altitudes; the longer tail moment helps during boost
and transition.

"TZumb Duck", Guppy's swift, is the winning desizn from
NARAXN 18, The wing slides from bYoost position to glide
vosition along a 1/64" plywood rail, Another popular way
to make slide wings is by building a valsa or plywood box
around an untapered spruce fuselage and sliding the wing
on this. Olympiea 69 is also a slide-wing, this time featuring
a built-up wing.

Julie RBird VI shows an interesting desizn strategy for
high powered R/G. A long tail moment helps survress looping
due to engine offset. Here Paul Vandall carries tris to an
extreme To make a design sitrategy usually used only for low
vower events successful for eagle. In addition, he uses
ninimum power (10.6 nt-sec) and a very small wing %o reduce
the chance of shredding. -

Hig is =he only mecdel in the desdign book whicia was not
entirely successful, At thais Time, designing coxndor 2/G's 1
most definatfely an art, not a science, I can count successf
Condor R/G's on the fingers of one nand (voth hands if I ™
inclucde condors which were not entirely successful tui gqual-
ified anyway). The sliding flop-wing concept is a good icdea
for getting a straight boost and reducing the forces on the
wing, The original Hig was R/C, dut certainly could te built
free-Ilight.

The flexwing designs are certainly a good vet for th
vrovisional event of flexwing duration, They are extremely
competitive in rocket/glide, except for reliability dif-
ficulties. Guppy's flexwing won Gnat R/G at RS IX.
Bernard's flying frog was the record holder in Sparrow 2/G
under the old pink vook.

s
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MOVING POD ROCKET/GLIDER FOR
GNAT, HORNET, and SPARROW R/G

) §
LEAC XL B row:

Designed by Geoffrey A, Landis
NAR 14193

Many methods have been used to obtain a reliabie, straight baost, good transition, and good
glide from a rocket gider. Most frequently seen thess days is the “no moving parts" rocket/glider,
which usually sacrifices straight boost and transition for minimum weight, reliable performancs,
and good glida characteristics, Other methods seen include swing wings, flop wings, pop elevators,
engine shifts, canards, and moving pods.

Just about as reiiabie as the no moving parts R/G, and with a far superior boost and transition,
Is the moving pod R/G. Moving pod R/G's have captured numerous places at many meets across
the country, including NARAM. The Nymph, a Gaat thraugh Sparrow R/G, has proven its reliabil-
ity and performance at numerous regionals across the nation, It has yet to be beaten in Hornet
R/G, atthough not from lack of opportunity,

The moving pod is made from CMR RB-50 tubing, which slides freely inside a pod mount made
from CMR R8-52. An RB-52 stop at each end prevents the pod from coming loose, A rubber band
taped to the front pod stop and hooked .around the back of the pylon puils the pod back during
glide. During boost, a thread (puiled with a needle through the pod and pod holder, just in front of
the engine) holds the pod forward. At ejection the thread bums through, letting the rubber band
pull the pod back.

One other unusual feature of the Nymph Is the three panei (rather than two) dihedrai. Besides
being easier to build, the three pane! dihedral is aiso somewhat stronger. When building the wing, it
is easiest first to cut the whole wing out of a sheet of 1/16" by 3" baisa, airfail it, and then cut out
the tip panels from the airfailed wing, bevel the edges 1o be glued, and glue it together, remember-
ing to prop both wingtips 2 up until the glue is tocaily dry.

Whila the wing Is drying, put the pod and hoider together. if you have a CMR body tube cutter,
use it; otherwise, maka sure that you cut the edges of the tubes absolutely straight. Be sure to put
the pod inside the pad hoider before gluing the rear pod stop on, Any nose cone can be used, but if

You use 2 CMR plastic one, you must coat the rear of the cone with epoxy to keep it from meiting, .

Next cut the boom from 1/8" by 1/4" spruce, and securely giue the wing on. Cut and iirfoil
the stabilizer and rudder, and gue them on, taking care that they are aligned. Fillet everything
twice, Glue on the pod; put one 1/8" long piece of launch lug under the wing, one over the stab,
and it's built, Finish it as you like it; | use one coat of sanding sealer and two coats of clear dagpe,
sanding after each coat with extra fine sandpaper.

When it Is thoroughly dry, put a spent engine in and trim it There is no engine block. The
engine is held snugly In place with a piece of tape wrapped around it, It is trimmed by moving the
casing in or out. My gliders are usuaily trimmed with the engine sticking out about 4", If it still
stalls with the engine fully In, you can either cut the whole pad off and reglue it farther up, or put
clay on the nase (the cheap and dirty method). Once you have a rough trim the only good way to
get a really good trim is to fly it once or twice ... | usually get my best contest flights on the
second flight, after | have re-trimmed the glider for the specific weather conditions.

The Nymph flies well in Gnat, Hornet, and Sparrow R/G, but if you build it strong, it fly
pretty well for Swift, too, | finally destroyed my first Nymph on its 13th flight when | tried to fly
it for Hawk R/G at ETR-3. The glider held up~but the engine burned through the casing! If you
treat it well, though, it'll probably fly away before it breaks. So try ﬁmoving pod R/G...you'll
find it works.

Geoffrey Landis, g model rocketeer since | 966, Joined the NAR in 1968. He served as president
of the Evanston Model Rocketry Association for two years and founder and president of the New
Trier Rocket Association, He is currently @ member of the MIT Model Rocket Saciety. Geoffrey’s
special interest Isin R & D. A
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FLYING FROG V RCCXET-GLIDER

by Bernard Biales NAR 6716

In response to Bob Parks' first flop wing R/G in May, 1971,
I decided to see if it was possible to adapt my flexwing 3/G
design to R/G. After discarding a design with an I-beam fuselaze,
I built a model quite similar to this one. I namaed the series
after a South American gliding amphibian because the flexie B5/G's
had been named after a flying reptile,

' The first tests showed serious reliability problems, but
with this version I got all the major problems under control ex-
cept one., If this type of glider exceeds a certain speed in a
dive, the wings flutter and prevent any recovery. In the desiga
ghcwn here, the wings opened on each of its last six flights, btut
trangition occurred only half the time.

When it does work, the Flying Frog boosts fast and high,
then settles quickly into a nice slow glide. No conventional R G
nas as much performance potential, and the design needs to have
a dethermalizer added. At one time, this model held the A engl.e
R/G record in division D and almost picked up the B/G record foo.

HINTS: Elastic tension must be very high. You may have to
use a different (longer) elastic in cold weather, Position the
elastic on the nose hook just before launch and remove it as soon
as the model 18 recovered. Double check all launch preparations.
After the flight inspect the front of the pod for ejection ckarge
damage. Use short delay engines (the original held togather under
boost with a 3% N-sec mini-3).

MATERIALS AND DIMENSIONS

1) POD - Nose Cone: Estes 651-BNC-5V, ,52" diameter (.8" long plus
%" ghoulder) moderately hollowed. 3Boundary layer trip - CHR
nylon thrwad. Tube:peeled BT-5 ,52" x 1.5f", Pylon: 1/16"
balsa, .45" high, leading edge swept forward 3", trailing edge
swept 3/4", root chord 2.19", tip chord 1,55". Engine (mini-
orute) protrudes 3/16". '

2) FUSELAGE - Basic pilece: 3/32" x .55" x 14,92" balsa. Chin
reinforcement piece: 3/32" x 1/16" x 3.61" spruce. 3ottom
shields: 1/16" x (1" max, 19/32" min) x 8.55" balsa, <Extra
fairings pear tail also 1/16" balsa, 2.41" long. Hinge stand-
offs: 1/32" balsa. Elastic retainer; Hinge support hump; and
central rib also balsa, Internal and externmal fairings at
front of bottom shiald: EZstes heaby paper (sold for conical
fairings) Launch lug: 3/16" 0D x 1 5/8%,

3) WINGS - Wing spar: 10" length, 13/32°x .1" @ root, 5/16" x .07"
near tip; balsa. Hinge: nylon, retained by thread and-.epoxy.
Circular wire retainer for elastic thread: .015" pianc wire,
neld by epoxy and thread. Wing trailing edge: CMR nylon thread
epoxied on and paper retainers at wing tips. Covering material:
1/% mil aluminized mylar, Fairings at spar roots of Estes hneavy
paper. Wing opened by 4 strand elastic thread - total length
relaxed approx. 197.



k) HORIZONTAL STABILIZER - balsa, ,09" thick at rsot, .06"
thick at tip. Tissue covered.

5) FIN - 1/16" balsa, tigsue coversd.

6) CENTRAL RIB -1/16" thick, 2 5/16" long, 15/64" max. depth.

During boost the wings are 2eld shut by CMR nylon thread
tied to the right wire loop, passing across the top of the fuselage
and wing spars and through the left loop, in the right pod port,
and out the left port, then taped to body tube.

REPRINTED FROM THE JOURNAL
QF THZ WMIT ROCKET SOCI=TY
January 1975 issue
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SoMe ComPETITION CONSIDERATIONS FOR ALTITUOE EveENnTS

3y Joun LangrForo
NAR 13672

IN THE SPECTRUM OF NAR COMPETITION EVENTS, THOSE STRESSING ALTITUDE
PERFOMANCE SEEM TO HAYE GONE OUT OF STYLEs FOPULAR IN THE EARLY CAYS OF
THE HOBSY, TRACKING EVENTS WiTH THEIR TEDICUS TRACKING PROCEDURES HAVE
BEEN OVERSHADOWED 3Y THE MORE GLAMOROUS EVENTE SUCH AS 8CO0ST GLIDE QR SCAL €.
TESTS HAVE SHOWN THAT ENGINE IMPULSE IS PEAMAPS THE MOST IMPORTANT VYARIABLE
IN ALTITUDE OPTIMIZATION, RECUCING TRACKING EVENTS TO GAMES OF CHANGE MADE
EVEN MORE RIBKY 8Y TRACKING L2868 AND ERROR.

ALTITUDE SHOULD NOT BE WRITEN OFF QUITE S0 EASILY. "HOWw HiaM DOES
1T ao?" 18 STILL A NATURAL QUESTION OF ANY NEWCOMER, AND "MINE can GO MIGHZR
THAN YOURS" 1S 8TILL A VALID CHALLENGZ. ALTHOUGH STRATSGY SEEM8 SIMPLE AT
FIRGT GLANCE, ALTITUDE EVENNS FEATURE SOME SUBTL COMPLEXITIES WHICH, WHEN
CONSIQERED, MAKZ THEBE EVENTSE INTO WORTHY CHALLENGES.

LET ME OEFINE THE EVENTE OF WHICH WE SPEAK. ALTITUDE, PayLoao,

AND EGGLOFT ARE THE CORE ALTITUDE EVENTS, WITH SuPgR-ROC, SCALE ALTITuUDZ,
ANG DESIGN ZFFICIENCY ON THE PERIMETERS AOOING COLOR. OCF COURSE, ALTITUOE
IS A CENTRAL GOAL IN PARACHUTE JURATION AND STREAMER OURATION; ANOves.SUC
CENLY THMAT O8SCURE EVENT OF ALTITUDE HAS BECOME CRUCIAL TO ALMOST EVEY ZVENT.
CONGEPTS B8UCH AS ORAG REDUCTION ARE WELL=OISCUSSED IN ROCKETRY CIACLES, AND
VARIOUE LAUNCHING DEYICES HAVE BEEMN UNDER DEVELOPMENT FOR YEARS. THIS
ARTIGCLE WILL MERELY MAKE A FEN POINTS THAT MAY BE WORTH CONGEIDERINGy AND MIGHT OTHER=-
SE OVERLOOKED BECAUSE OF THEIA SEEMING SIMAPLICITY '

THE FIRST, ANO MOST IMPORTANT CONS IDERATION IN AN ALTITUDE ORIENTED
EYENT 1S TO GET THE MODEL OFF THE LAUNCHER ON A STRAIGHT UP TRAJECTORY. No
AMOUNT OF IMPULSE, PERFOAMANCE, OR VELOCUTY WILL HELP A LAUNCH THAT (S NOT
STRAIGHT. INNING FLIGHTS WiILL ALMAST ALL HAVE THIS POINT IN COMMON, ANO
FROM THE LOOKS OF MANY OF TOOAY'S CONTRAPTION LAUNCHERE, CCMPETITORS MAY 8%
OVERLOOKING THIS 08YIOUS FACTs |F THE LAUCH IS NOT STRAIGHT, THE FLIGHT
WILL NQT BE COMAETITIVE=~ANDO THE LAUNCH MUST 8E RELIABLY, COSISTANTLY STRA!GHTwm=
IT MUSBT HAPPEN EVEY 8INGLE FLIGHT TO BE GOO0. THIS MUBT BE THE A3 IMARY
LAUNCH CONBIDERATION; ALL OTHERS ARE SECANOARY. I[N THIS RESPECT, GOOD OLO
LAUNCH RQOS RATE VERY HIGHLY, ANO THE SIEDRON-LANGFORO TEAM HAS GONE IN
MANY CASES TO FIXED LAUNCH LUGLETS. 3/18" OIAMETER ROOS ARE HIGHLY REw
COMMENDED, ESPECIALLY FOR HEAKVIER MODELS SUGCH AB DUAL EGGLOFTERS OR PLASTIC
MOOELS. FoR LARGE SCALE MOCELS OR LONG SUPERROCS A C=RAIL IS PROBABLY THE
BEET. ALL OF THEBE RODS CAN B8E USED WITH A POP=LUG SO THEY THEY Dow'T
NECESSARILY MEAN AN INCREASE IN A MOOSL'S DRAG, ANO THE LARGER ROD PAYS
OFF WHEN THE MODEL IS HEAVY OR LONG. LONG ROOS ARE AN ASBET FOR GLIOERS,
TOOs GUPPY MAB GRAPHIC COMPUTZRS 6IMULATIONS SHOWING THE SFFECT OF RGO
LENGTH CN BCOST~GLIDE TRAJECTORY, ANO THE RESULTS WITH LONGER RGOS ARE M=
PRESS IVE,

ORAG MINIMIZATION IS AN IMPORTANT POINT, BUT IT HAS BEEN SO WELL
COVERED THAT IT WILL SE& VIRTUALLY IGNORED HERE, TXCEPT TO SAY THAT THE
8ETTER THE FINSIH THE RETTER THE PERFOAMACE; FOR MORE SEE JoFF FUYGARE'S
CRAG ARTIcLE, oR E5TEs TR=-11 av DR. GREGOREX. MANY METHOOS HAVE scen
DEVISED FOR ELIMINATION THE LAUNCH LUG ON ALTITUDE MOOELS; AGAIN, | wiLL
NOT TRY TO DISCUSS THE MERITS OF SUCH SYSTEME IXCERT TO SAY THAT THE A13TOV
LAUNCHER LOOKS 3E€ST AT THIS POINT. My PoIMT IS THAT HOWEYER YOU LAUNCH, IT
IS WOATHLESS IF IT IS NOT STRAIGHT,

FLIGHT PATH I8 ANOTHER THING TO CONSIDER. THE TRACKERS MUST gt
ABLEZ TO SET YOUR MOOEL, 80 PAINT IT BLACK OR FLORESCENT. OMOKELESS ENGINES
ARE NO FUN FOR TRACKEZRS, AND SLOW-MOYING MOOELS ARE EASIER TO FOLLOW. SEFQRE
FLYING, ALWAYS LCOK OVER THE TRACKING SETUP., NOTE WHERE THE TRACKERS ARE
IN RELATION TO THE LAUNCHER AND TO THE SUNe 3INCE THE GEOMETRY OF LOWe

-531=



-~

AZIMUTH DATA REDUCTION IS NOT COMPATABLE WiTH THE STANDARD NAR TasLes,
TRACKS MADE CVER THE SASELINE WILL ALMOST NEVER CLOGE. le YOU USE THE
SPECIAL EQUATIONS FOR Low AZIMUTH RepucTions (Tom Mitkie 1n 1975 Jouenal )
YOU CAN GET MOST TO CLOSE, BUT YOU WiLL HAVE TO SEE THAT THIS 15 OONE
YQUREELF, A§ NO CONTEST OFFFICIAL WIiLL PCINT IT OUT. THE GAFEBT IDEA IS
NOT TO FLY OVER THE B8ASELINE.

SuN POSITION I3 A CRUCIAL FACTOR. !UNDER NO CONOITUONS DO
YOou WANT TO PUT YOUR MODEL BETWEEN A TRACKER AND THE SW¥y, AS THIS IS A
suURe "Track LosT"e A GOOD FLYING FIELD WiLL BE SET UP SG THAT THE SUN
ANO THE BAGEL INE ARE ON THE SAME 5102 oF THE FisLD (AND, 10EALLY, OOWNWIND)
BUT SUCH 1S NOT ALWNAYS POSSIBLE. 1HE SUN, OBYIOUSLY, MOYES DURING THE
DAY, S0 THAT A TRACKING NET IDEAL FOR MORNING FLYING MAY BECOME INTOLERASLE
IN THE AFTERNOON (TH16 WAS8 THE CASE AT NARAM-18),

'WIND AND WEATHERCOCK ING ARE GONSIDERATIONS, T0O0. HARRY
STINE IN HI8 HANDSOOK TALKS ABOUT POINTING A MODEL SLIGHTLY WITH THE WIND
§0 THAT WHEN IT WEATHERCGCKS IT will STILL BE GOING STRAIGHT ur. THIis
I8 A USEFUL TECHNIQUE, BUT IT6 EFFECTIVENEES YARIES FROM MQOEL TO MOQOEL
AND DEPEND PARTIALLY ON THE TYPE OF LAUNCHER YOU ARE USING. RNOWiING YOuR
MODEL 168 THE ONLY PﬁACTlCAL EAY CF APPLYING THE BYSTEM, AND THAT MEANS
TEST FLYIMNG. . .

ONGE A MODEL UP IT MUST 3€ TRACKZID AT ONE POINT. IF
THE TRACKERS 0O NOT 90TH SIGHT ON THE MODELAT THE SAME INSTANT THE
TRACK WILL NOT CLOSEs TRACKERS USED TO FOLLOW MODELS TO APOGEE ANO "Maax’
THEAE, aUT APOGEE IS5 OFTEN INVISIBLE, SSPECIALLY AGAINET A WHITE cLOUD
SKY WHEN THE SMOKE TRAIL 18 NOT VISIBLE. [HZ PERCENTAGE CF CLOSED TRACKS
HASE INCREASZD SINCE THE COMMON INTRQOUCTION OF TRACKING POWOER EJICTED AT
PARACHUTE OEPLOYMENT, M iCH 16 THE COMMON "MARK" USED IM TRACKING TODAY.
THE PROBL ™M 3IECIOMES, HOWEVER, THAT IT NC LONGER REALLY MATTERS HOW HIGH
YOUR MODEL REALLY GOE3, BUT ONLY HOW HIGH IT DEPLOYES ITS RECOVERY DERICE.
DELAY TRAIN OPTIMIZATION 1S A YERY UNZXPLORED AREAS THE BEST ONE CAN
00 1S ust THE EsTzs oR CenTURI PrepicTion CHARTS, GQUESSTIMATE AN OPTIMUM
OEL.AY, AND TRY ANC MATCH THAT WITH A COMMZRCIAL ENGINE. IT STEM8 B AFER
TO GO WITH A LONGER NELAY THAT A SHORTEZR«THAN~JPTIMUM ONE; FOR IF THE
APGGEE 16 CLEARLY VIGSISLE AND THE TRACKERE AMVE GOOD COMMUNICATIONS, THEY
MAY CHOGSE TO TRACK THE APOHEE RATHER THAN THE DEPLOYMENT.(MANY TRACK LOSTS
MAY RESULT IF THE TRACKERS ATTEMPT TO MAKE SUCH A DECISION INDEPEDENTLY OF
EACH OTHER).

LOOK ING AT THE ALTITQOE PREDICTION CHARTSE CAN POINT QOUT
ANOTHER UGEFUL THING: THE CONCEPT OF OPTIMUM WEIGHT. FOR A GIVEN IMPULSE,
ALMGST ASGARDLESS JF DORAG COEFFICIENT, THEAE 18 A WEIGHT THAT WiLL MAXIMIZE
THE ALTIUCE. THE MOCEL WEIGMT SMOULD BE AS CLOSE AS POBSIBLE TGO THIE OATIMUM.
In THE OAYS BEFORE MINI~ENGINES THISE CONSOCIERATION WASN'T NECESSARY SINCE
THE ENGINE NE}GHT ALONE USUALLY EXCEEDED THE OPTIMUM, BNO THE GNLY COMNSIDTP-
ATION WAS MINIMIZING WEISHT. THE INTROOUCTION OF VERY SMALL AND VERY LARGE
ENGINES HMAS PUT MONELERS INTO THE INTERESTING POSITION GF ACTUALLY AQORING
WEIGHT TO SOME MOOELS THlS CAN 8E CONE WITH TRACKING POWDER OR LEAO, 8UT
AREMEMBER TO PUT THE WEIGHT UP FRONT.
THIS BRIEF ARTIGLE HAS QOVERLOOKED MANY FACTORS, INCLUDING

IMPULSE SELECTION, QPTIMUM THRUST=TIME PROFILE, SPECIAL LAUNCHERS, FINSIH
CONS IDERATIGNS, AND THE LIKE. [T HAS HOPEFULLY BROUGHT ATTENTION TO THE
IMPORTANT RCLES PLAY 8Y HTREE CONSIDERATIOMS THAT ARE OFTEN OVERLOOKED,
NAMELY, THE PRSDOMINANT IMPORTANCE OF A STRAIGHT LAUNCH, TRAJECTORY PLACE-
MENT, AMD DELAY TRAIN CONSIDERATION. YIMEN YOU SBTART LOCKING AT IT,
ALTITUOE OOGCEN'!T SEEM SO SIMPLE AFTER ALL!
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A STREAMER DURATION WINNER

by Trip Barber

The design on the following page is a high-performance model
for Classes 0, 1, and 2 Streamer Duration.: It took first place in
Class 1 SD at NARAM=17 with a duration of 82 seconds. The design and
its construction are quite simple; the key elements are ths thin ply-
wood fins, the external shock cord anchor, the choice of streamer
material, and the use of a zero-volume piston for launching. All of
the parts except the control line, the elastic cord, and the streameer
are available from Competition Model Rockets.

To assemble the model, start with an 8.25" piece of RB-50 body
tube. Sand it smooth with very fine grit sandpaper or Flex-i-Grit,
using a finishing machine if available. Cover with one coat of thir-
ned clear dope (preferably Sig Litecoat) and allow to dry thoroughly,
then repeat the sanding. Cut three fins from an unwarped sheet of
1/64* plywood and sand the leading and outer edges round and the trzil-
ing edges tapered. If the fins are warped, press them flat under some
books for a day or two. Sand the whole fin smooth with very fire sand-
paper, then fill with one coat of thinned Hobbypoxy Stuff and repeat
the sanding. Square off the root edge with a sanding block and attazh
the fins to the body tube with a little Ambroid or Titebond glue., En-
sure that they are straight (this is essential for winning performance),
then mount the shock cord anchor wire (a 9.5" length of ,008" steel
model airplane control line) to one fin root as shown in the drawing,
and fillet all fins with epoxy. Make a loop in the free end of this
wire and attach a 6" length of cloth-jacketed, small-diameter round
elastic cord as the shock cord., This material (available irn sewing
stores) is superior to conventional shock card in strength and wzight.
For flight, ensure that the anchor wire is pulled tightly against thre
body tube to minimize its drag. Add the nose cone and engire block
to the model, positioning the latter so that about 3/8" of casirg for
whichever engine is to be used protrudes from the model for use with
the ZVPL launcher. Apply one coat of bright-colaed spray dope, then
‘sand .the whole rocket smooth. : : '

~¢ Flylng the model, while also simple, requires very careful attan-
tion to ensure maximum performance. Consul® the MITRS engine data
table for the best engine choice, remembering trhat if performance fac-
tors are equal the best choice is the engine with the least after-
burnout weight, Research by Malecki, et al, (NAR Tech Review vol. Z,
no. 1) has proved that a ZVPL launch device greatly improves perfor-
mance; if a ZVPL is not available, at least use a pop launch lug.
Research by the author (Model Rocketeer, Sept. 1973) has shown that
crepe paper is far superlor to mylar or plastic as a streamer materiil;
the recommended streamer for this model for all power classes is
bx40" vlack (for visibility) crepe. This will fit easily into the bady
Af rolled tightly. Never use a crepe streamer more than twice in a
contest model (once on humid days) - the rolling and stretching reduce
its drag. Another good streamer material to use is tissue paper, if it
can be found in long rolls instead of sheets. A 4.5" by 12-foot tissue
Streamer will fit easily if rolled around a thin dowel (which is ther
removed), This streamer will deliver the same performance as a “x40"
Ccrepe on calm days, and will beat it on windy days.
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THE SPINNER ONE

- by Trip Barber

As Helicopter Duration models go, the SPINNER ONE is a
relatively simple and reliable design, sultable for use with #A-
through B~ 13mm engines. It won C Division Class 2 Helo Duration
at ECRM-X with a duration of about 45 seconds, using an AVI
B3-3m. SPINNER uses a body tube (CMR RB=52) split lengthwise
into three 120° segments for its rotor blades; these do not have
an optimum variation of pitch with distance from the hub, but
they have the major attraction of being simple and reliable, an
advantage which has proved to be the most important in this event.
It is essential that this model be balanced in the deployed (glide)
position with a burned-out engine in place pdor to flight; failure
to have the center of gravity at or aft of the "glide CG" point
marked on the drawing will result in an unstable (sideways) recov-
ery. Addition of tail weights will probably be necessary, but be
careful not to overdo it and cause the CG to be so far aft that
the model is unstable in boost. S

The heart of the SPINNER is a light-weight, warp-free 1/8*
wood dowel, which serves as the rotor shaft and main structural
member, The nose rotor hub assembly (detail A in the drawing)
rotates freely about this shaft; the sliding piston assembly (de=-
tail B) is glued to its base and when pushed forward by the ejec-
tion charge gases, causes the folded blades to be moved forward
enough (0.6 inches) that the pins on their tips pull out of the
small tubes on the aft section of the body tube, and the elastic
cord pulls them open. Once opened, the blades are held against
their stops by aerodynamic loading; their dihedral provides some
stability in gusty conditions,

Construction of the SPINNER is fairly obviocus from the
drawing, but a few tips on the more difficult points are provided.
Pirst, the rotor blades are hinged with two 4" widths of cloth
tape, one inside and one outside. The elastic cord is installed
by punching a small hole in the hub body tube, passing one end of
the cord through and knotting and gluing it, then passig the other
enf of the cord through a hole in the blade, pulling it just enough
to put on very slight tension with the blade open, and holding
down this end with a piece of tape while gluing it to the underside
of the blade. This tape is removed when the glue dried. Be very
careful when assembling the rotor hub that no excess epoxy or burrs
on the metal tubing interfere with the free rotation of the hub
around the dowel; graphite may be applied to the points of contact
to improve rotation if necessary. Both the 1/64" music wire and
the 1/16" tubing in the blade hold-down assembly must be reinfor-
ced with paper and/or liberal epoxy fillets. Finally, before each
flight ensure that the sliding piston moves freely and has not
become too coated with particles from the ejection charge gasass,
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