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( A Comparison Of Hand Launched \
Versus Rocket Boosted Gliders

By Stuart Lodge

{Thisarticleiswritten by a modeler fromthe United King-
dom. Every once and a while, | think it is interesting to read
what guys are doing in other parts of the world. This article
focuseson gliders; and will get you up to speed on the subject
if you've never tried it before.}

To Chuck it, or Boost it, that is the
Question...

HAND LAUNCHED — CHUCK — GLIDERS are well
known to Free Flight enthusiasts. Derided as kid's stuff by
anyonewho’snever tried to build and fly one and respected as
being a very difficult class of glider to fly consistently well,
by serious modellers. Space Modelling has an equivalent —
the Boost Glider —whichinitstraditional form, resemblesthe
ubiquitous chuckie, both in size and construction. Boost Glid-
ersarefired into the azure by a model rocket motor, whichis
gjected at the top of the boost, the airframe decellerating, be-
foretransitioning into aflat circling glide. Boost Glidersform
the interface of Space Modelling and Aero Modelling.

What your Right Arm’sfor... Chuck Glidersaresmall
free flight model aircraft, normally made from sheet balsa—
although many employ partia built-up structures and com-
positefuselage booms. I’ d considered quoting wing arearanges
in this section, but my observations whilst photographing the
2003 Free Flight Nationals for BMFA News, suggested that
the optimum size of glider corresponds to the “arm” of the
thrower. Isit mischievousto specul ate that aformer East Ger-
man female Javelin thrower might consider an F1A to be just
right??

But there’'s more to it than brute strength. Trimming a
glider to turn one way — normally Right —in the throw, whilst
trading velocity for height, decellerating to stall speed at the
top and transitioning into a flat glide slope - turning in Left
circles—requiresalot of trimming expertise and also compe-
tent and consistent launch technique. However, this piece is
L not about “how to fly HLG”, but comparing and contrasting

with Space Modelling’s Booster Rooster ...
Space Modelling..definitions

Most people’'s perception of a model rocket is a small
cardboard tube, with cone and fins, that shoots up into the sky,
before going Pop! ...and floating back under a parachute!
Thisbrings usto the concept of Recovery Systems... Parachute
recovery is one, Streamer recovery — where a light missile
deploys along ribbon, which retards the descent — is another,
Gyrocopter recovery is another method, where helicopter ro-
tors are employed: Glide recovery just one more. And sud-
denly we' ve stumbled into the sphere of Space M odelling con-
tests—all duration-based events are focused on the Recovery
system employed...FAI category S3is Parachute duration, S6
is Streamer duration, S9 is Gyrocopter duration and $4 is
Boost Glider duration. And yes, there's category S8E/P-Ra-
dio Control Rocket Glider Spot Landing, but thisisabout Free
Flight...

Actualy, full-size aerospace, fromitsvery genesis, wanted
to evolve launch vehicles that could be boosted under rocket
power and then glided safely back to earth, for re-use. Asearly
as 1912, Carl Neubronner equipped a“stick & string” model
aeroplane with a firework rocket and flew it fairly success-
fully in Germany. Well known to all isNASA's Space Shuttle
and the Russian Energia-Buran, which represent 21st Cen-
tury, full-size Boost Gliders. Western European equivalents
include Hotol and Hermes projects.

Loggi's 1st Law of Rocketry states, “if it looks like a
rocket, then it will boost like a rocket...”. Boost gliders don't
resemble rockets and it takes little imagination to work out
that merely scabbing amodel rocket motor onto achuck glider,
might just provoke a wicked ground-seeking loop! Years of
trial and error — and maybe alittle Rocket Science too.. —has
evolved ways of straightening up the boost segment of the
flight. Fundamental amongst these is Centre of Gravity (CG)

Continued on page 3 )
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migration — most small gliders are trimmed with the CG at
~50% Wing Chord. Model rocket motorsarefairly heavy and
if located in anose-mounted pod, the CG will migrateto — or
beyond — the wing's leading edge, stunning lift potentia as
the bird accelerates away. At the top of the boost — of which
more alittle later — the spent motor is gected...model rocket
motors have an Ejection Charge - to spit out the parachutein
a conventional rocket - and the CG reverts to the ~50% posi-
tion.

Control effects are sometimes employed —small ailerons
on wing surfaces to promote a slow roll in the boost, in order
to even out any pitching tendencies still present. Angling the
motor mount to skew thethrust lineisyet another, asisdecalage
—should the wing-tail be at zero-zero incidence, or should the
wing have afew degrees of incidence? The former givesthe
best boost characteristics...but the bird may return to terra
firmajust as quickly... The latter helps the glide slope and
makes for better boost-glide transitions — but |ooping tenden-

~

ciesmay haveto be controlled, in the manner described above.

Rocketeers do it with a lotta thrust and a
little delay..

Model Rocket Motors are the fundamental element of
Space Modelling. These must be obtained commercially from
a bona fide source and not the product of kitchen table
chemistry...that'sthe Law. A very brief description is needed
to ensure an understanding of the basic elementsin play. The
power of amodel rocket motor is defined differently than for
an internal combustion engine and naturally is a function of
thetypeof propellant employed...and how much of itis packed
in the motor case!

An aphabetical classification is employed to define the
Total Impulse of amotor...”A”, “B”, “C” ..and so on. Natu-
rally, there’'s moreto it than Thrust... ask the question, “how
much thrust, for how long?’ and suddenly it's easier to under-
stand. If Thrust, in Newtons (N) is plotted graphically on the
Y-axis and time — in seconds (s) on the X-axis — the Total
Impulse of amodd rocket motor formsthe Area under aThrust-

Continued on page 4.
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How To Make Better Looking Rockets:
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Discover The Secret Techniques Used By Master Craftsmen

Doyou want to" really" know how to build better looking rockets? Would

you like stronger rockets? Do you want your rockets to fly higher? Are

"N you pr for time and looking for ways to build rockets faster? If
you answered 'yes' to any of these questions, please read on.

No More Confusion -Your Brain "Gets"” This
Material Instantly

If you wanted to learn piano, karate, or even business, calcu-
lus, or computer programming -- wouldn't you find it easier to
learn in a classroom, with a teacher, than at home with a book?
Go ahead and try explaining how to tie your shoe to someone
without actually showing them. Do you see my point?

It's the same with building and flying model rockets. When

you see a master craftsman assemble a rocket right before your
eyes, the techniques and proceedures crystallize in your brain. This

really isthe closest thing to having mein your workshop sitting right

' next to you at your workbench.

b Onceyou watch avideo you just pauseit and then you go do exactly
what you saw me do. If you have aquestion, just hit "rewind" and instantly
access the information you need. You can go at your own pace (fast or slow)
because all the information is right at your fingertips. You'll find this video-
book indispensablefor al your rocket project, both easy and complex. Go to the
Apogeeweb site, and order you copy today! For just $12.95, you won't find any
better rocket education. (www.ApogeeRockets.com/skill_level 1 video.asp)

“Theuse of videosimbedded into the text made the
lessons easy and fun to read. Even my girls could
understand!” -- Craig Christenson

Note: The CD-ROM is not a DVD disk. It is an ordinary computer CD-ROM. It works on both Bl.lilding Ski“ I—eve‘ 1 RQCkets [CD'RDM]

Macintosh and Windows computers. Requires Adobe Acrobat Reader, which can be down- 95
\_ loaded free from the Adobe website. P/N 1065 $12 )
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time curve, giving the units of Total Impulse as Newton sec-
onds (Ns). Simplistically, “A” motors have a Total Impul se of
2.5Ns, “B” motors—5Nsand “C” motors—10Ns...and so on.
Naturally, that Thrust-time curve could show a lot of thrust
over in afraction of a second, or a gentle swoosh for much
longer. To cut a (very..) long story short, for Boost Gliders, a
fairly gentle thrust delivery is best.

...And then the motor is gjected?? Nope...if it was, the
glider would betravelling at anything up to 250kph and would
probably be shredded by transition effects—technically termed,
exceeding the speed of balsa... Model rocket motors possess
aDélay grain between the propellant and ejection charge, pro-
ducing virtually no thrust for several seconds and allowing
the bird to coast on to apogee, trading velocity for height, be-
fore gjecting the motor at the top — to flutter down under a
small streamer to the ground - hopefully facilitating a smooth
transition into the glide segment of the flight. A code is ap-
plied to aid motor selection eg. B6-4 means 5Ns Total Im-
pulse, with 6 Newtons mean Thrust and 4 seconds delay after
propellant burnout before the gection charge fires; B2-3 is
5Ns, 2 Newtons mean thrust, 3 seconds delay. How long do
thesemotorsthrust for?...dividethe Total |mpulse by the mean
Thrust — B6-4 burnsfor 5/6 = 0.83s, aB2-3 burnsfor 2.5s—a
useful little sum: Light airframes need a gentle blow, heavier
models a hard kick in the pants...

How much Thrust; how much Delay?!?

One of the major skills of Space Modelling, equating to
the selection of the correct propeller — diameter & pitch ef-
fects — for a model aircraft-engine combination, is Thrust-
Delay selection—in contests, the Total Impulseisalready cho-
sen. Summarising, for typical S4 Boost Gliders, for 2.5Ns
($4A) A2-2 is near optimum, for 5Ns ($4B) B2-3 is about
right...the glider, ready to go would weigh typically ~20g and
30g respectively. Performance?? ... S4As boost typically to
approximately 80m (~250"), $4Bsto 150m (~450’), with con-
test maximum times set at 180s and 240s respectively. Actu-
aly, FAl Space Modellers across the array of performance
classestend to do it with a little Thrust and a lotta Delay...

What's up, Chuck_

The Hand Launched Glider employstheHand (and arm
& body..), as the combined motive power and launcher, the
glider at maximum velocity asit leavesthe thrower’ sfingers;
after Launch, it decelerates progressively in a curving flight
path before transitioning into atrue Glider. The Boost Glider

employs the rocket motor’s propellant as the energy source;
the Delay Grain for decelleration, before gecting the motor
and transitioning into a Glider. In the former, the vital initial
flight state— leaving the fingers—is determined by the skill of
the thrower, in the latter, a stable platform — a launch
platform...or rampa — is employed to get the bird off to a
good and consistent start.

To summarise, a chuck glider launch — “powered” for
approx 2m —corresponds to the boost phase of a Boost Glider
flight; the chucki€’s climb corresponds to the delay grain pe-
riod of the Boost Glider flight...then into transition and glide
segments for both. .At the other end of the flight profile, a
dethermaliser isagood idea, normally of the dropping weight
variety. That'sredlly al therewastoit - until Space Modellers
got clever...

Folders..

Sergei Illijn of the former CCCP getsthe credit for intro-
ducing the fold-up S4B-Boost Glider in 1980...and promptly
dumped it back in the cupboard when the Bulgarians un-
wrapped the Rogallo Glider, at the World Space Modelling
Championships, at Lakehurst —USA, the sameyear! Rogallos
were hang glider-like creatures, madefrom Mylar, whichrolled
up into a rocket tube for the boost, before being spat out at
apogee...and a phenomenal glide slope — just too good.
Rogallos were reclassified in 1988 — and died a death - leav-
ing only airframeswith rigid structureslegitimatein FAI's S4
category. And back came the folders! Simply, these models
have tuck-under tips and wing assemblies pivoting through
90 degreesfor theboost & coast segments of theflight, before
an avian metamorphosis at the top. Advantages? Straight up
boosts & coasts with a rocket-like shape, before popping the
motor and deploying plenty of wing area— and naturally, any
wing incidenceisonly apparent in the glide segment. The Boost
phaseisdivorced from the vagaries of Glidetrim. Most people
use Russian folders these days.

DTs... And some say Boost Gliders drive you to drink!
Many variations on the themes outlined above have been tried
over the years; Sergei Illjin's folder the nearest thing to the
Holy Grail...until it turnsround and bites. Canard boost glid-
ers have been tried, one or two recent conceptsfold down like
007’ sgadgetsand fit into arocket tube! Chuck Glidershavea
little less potential for folding up and variable geometry — al-
though a number of tricks have been tried out over the years.
But | reckon afold-up F1A might bring the proverbial former
DDR Javelin thrower, out of retirement...

About the Author:
Stuart Lodge has been atraditional model flyer since child-

Continued on page 5. )
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hood, focusing on control line models and free flight gliders.
Member of Bath MAC from mid-1960s, until its demise in
~1980. Introduced to Model Rocketry-Space Modelling at
around this time — to discover that nothing was available in
the UK! Played key rolein getting Estes’ model rocketry prod-
ucts approved by the Health & Safety Executive in the mid-

1980s and the activity under the wing of BMFA during the * 39" Long
same period. * Big tubes:
Genuine contest all-rounder, flying virtualy al FAI & BT-70 size.

non-FAl categories, scoring ~60 medalsin thelast decade and
ahalf. Space Team Manager over many years and BMFA rep-
resentative on the FAI-CIAM Space M odelling sub-Commit-
tee.

Stuart is also the author of three books on the activity —
“The Model Rocketry Handbook” (Argus Books) - 1990,
“Model Rocketry-Space Modelling” (Traplet Publications) -
1996 and “ The New Model Rocketry Handbook” (Special In-
terest Model Books: www.speci alinterestmodel books.co.uk)
— shortly to be published. Regular contributor to the hobby
press, bothin the UK and abroad. Coordinated the model rock-
etry element of BBC TV'’s Techno Games on a couple of oc-
casions. A novel claim to fame is having met more astronauts
and cosmonauts than anyone else he knows!

e Large 10" Long
See-Through
, Payload Bay.
e Uses "D" to "F" size
rocket motors.
* Flies to 1800 feet!
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Mid-Power Model Rockets
www.DynaStar-Rockets.com
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The Peak-of-Flight CD-ROM gives you much more than the
web-site archives. You also get:
® All issues are in PDF format. This allows you to print them out
quickly so you can share them with your friends.
® |Images are high-resolution, so they print out great.
® Many of the earlier articles have been re-written and updated
with new information and illustrations.
Y = y y } ® QuickTime videos have been embedded into many issues to
s 4 — = = show action sequences (12 movies total).
i e A ® Many extra reference articles included - So you don’t have to
Newsletter #1to «100 download them from the internet.
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