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T - MINUS ZE

Zven though it is early in the contest season, we are Kumber One so far -

In addition, we have two members in the top ten in all three age divisions.
That's not a bad start for our first full year of competition as an HiR Section,
and a rocketry club. Iet's keep up the good work guys !

The club patches are in, so those who paid for one can pick them up at 2013
Cameron, or you will receive yours in the mail shortly if you live outside of
Eau Claire.

Pete Pathos and I have formed a team so we can compete in more contests
this season, For jou avid contest buffs this is a good way to broaden your fly=-
ing experience in a snorter amount of time, and it is also a good way to recip-
rocate with other clubs who attend our meets., It only costs 50¢ per contest sea-
son, so you may want to consider forming a team yourselves.

Mark Bundick's Parksley Eagle Svarrow B/G design appears on pages 8 thru 11
of this issue, and T have a Class 1 S.D, design on page 12, Part 1 of "Getting
Started in Contest Rockebry" by Jeff Flygare appears on pages L and 5, and the
Iirst vopic is Drag.

“ fhe letter I wrote DOT concerning the new model rocket motor labeling reg-
ulation appears in this issue. You all should drop DOT a note expressing your
desire for them to exempt shipments of model rocket motors welghing less than
25 1bs, from comolying with this requirement. laybe they won't listen to you,
but they won't be able to say you didn't make your feelings known To then.,

T have an exclusive report on the Chicego Trustee lHeeting held February L,
1978 on the camous of the University of Chicago. I was fortunate to be able to
attend this meeting, and I was very impressed with the amount of important de-
cisions made by the trustees. Manning Butterworth has resigned as President of
the NAR (he has accepted a research postion with a university in Wales), and our
new President, Pat iiller from California, is a dynamic personality. rPat should
add ruch in energy, enthusiasm and articulation to his new position,

TAC has decided to restrict WIScon-I to one day (February 25, 1978). Final
details appear on pages 15 and 16.

This month T have added an ECHO picture-of-the-month feature. It is on the

last vage. If you have a picture you would like to see in Bchoes send it to me.

Iet's be Nabional Section Champs this year men !!!

(A
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February 8, 1978, Delong J.H. rm., 168 7 to 9 pm.
Club Meeting. Continuation of glider discussion. Copies of Dr. Gregorek's
BB/G report on designing Boost and Rocket Gliders. Club patches passed out

Yo those who ordered one.

February 22, 1978, Parks and Rec. 7 %o 9 pm.
Club Meeting. Evaluation of rockets to be entered in WIScon I, Open dis-

cussion session.

February 25, 1978. Tomah, Wisconsin,
WIScon I. All those going with me should meet in the K-Hart parking lot
by the Pizza Hut. We are leaving at 8:00 am. sharp! If you're not there

you'll have to find your own way down.

April 15, 1978, emorial High School Football Field, 1 to 3 pm.
A11 manufacturer demonstration. All Fau Claire members should plan to

help launch and recover rockets.

April 22, 1978, Craig Rd, launch site. 9 am to finish,
Ground Hog II (section meet). Class 00 P.D., Class O P.D., Class 1 S.D.,
Sparrow B/G, Hawk R/G, Class 1 Helo Dur., Entry fee: 50¢ per person.
lay 27 & 28, 1978, Craig Rd. launch site, ‘
Pole Cat II (regional). Class O F.D., Class O Helo Dur., Class 1 P.D.,
Class 2 S.D,, Hornet B/G, Sparrow R/G, Bagle B/G, Condor R/G, Pee Wee

Payload, Robin EL, Dinosaur Superroc., Fees: A~ 32,50, B- $3,50, G- $L.50,

June 10 & 11, 1978, pilwaukee area.
HARBAR-78 (regional). Scale, Pigeon EL, Gemini Dual EL, Class CO P.D.,
Class 2 $.D,, Sparrow B/G, Condor B/G, Hornet R/G, and Class 2 Helo Dur.

Contact: Chris Weege, 7614 N. Bell Rd., iilwaukee, Wi. 53217.

June 17 & 18, 1978, Jolieb, 111,
Daughter of MAR (regional). Sparrow B/G, Hawk R/G, Class 00 5.D., Gnat R/G,
Class 1 8.D., Class 1 Flexing, Class 2 Helo Dur., Class 3 P.D.w/egg,

swift B/G, Hornet R/G. Contact: Jim lmrray, 116 N, Chapel, ‘aukegan, TL.
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ONLY THROUGH NAR CAN YOU . . .
sk Keep Current with the latest events on the mode! rocketry scene through your own
copy of the exciting, ali-new MODEL ROCKETEER!

% Proudly Display your NAR colors with the new decals - - one large shect containing
all the usetul sizes of the NAR symbol!

sk Enjoy the Peace of Mind of your $1,000,000 liability protection!

d: Avail Yourself of the opporiunity to be a part of the international mode! rocketry

fraternity - - the Fédération Aéronautique internationale (FAl)!

%k Learn all about the latest NAR regulations and contest rules in the revised “Pink

Additionally ..
sk For tne fist ume - - the NAR FAMILY PLAN! one family member joins at the

Foa]

rate - - any and all other members deduct $2.00 from their membership dues! (S ,
you're going to have to share your family copy of MODEL ROCKETEER, but you
still get all of the other benefits).

sle nd Wt et leas vidence of v sermberchin in NAR . o omewly rodedisae

AT YVE S . NiA T . And last but not least - - evidence of your membership in NAR - - the newly, redesigned

OON'T DELAY ... JOIN TODAY! ' e ot b > T coty memuershiy o
waliet-size sporung license!

NAR MEMBERSHIP APPLICATION
Nationai Association of Recketry, P. O. Box 725, New Providence. N. J. 07974
MEMBERSHIP CATEGORY (Please check one box only)
71 JUNIOR MEMBERSHIP (Under 16 as of /arﬂzury 5 $7.00
(7] LEADER MEMBERSHIP (Under 27 us of fanuary 1) . . . . . . .« . . .« « « . . . $8.00
™ SENIOR MEMBERSHIP (27 or over as of January 1) .- . . . .« . . . . . . . $10.00

DATE OF BIRTH NAR NO. AMOQUNT ENCLOSED
Month Day Year
NAME DATE
STREET NAR SECTION
CITY STATE ZiP
1 Family Plan Membership O New 3 Renewal I 1 am accepted in the National Association of Rocketry, | pledge
{Deduct $ 2.00) to ot-erve and foliow the NAR satety code | am aware that o
N N . reported viotation of the NAR satety code may lead 1o the
O FALStamp $2.00 NAR No. : : revocann of my membenbip pmht oo agree o absde by the
. by-taws and the standards and redulations of the MNAK,

Signature




Jeff Flysare, now with
~ Centuri Engineering, and
once the senior advisor of
the HiR Buffalo, N.Y. Sec-
tion, gave us permission to
reprint the series which
Tirst appeared in the
Zatellite (their section
newsletter), and later in

the liodel Rocketeer, e are

reprinting it for those who
were not members of the HAR
when they appeared in iil.
We thank Jeff for allowing

Jus to use this material.

Lditor

Getting Started
in
Contest Rocketry
Part

by Jeff Flygare

In this column we are going to take time out
from the discussion of the various contest
events to talk about a topic which is funda-
mental to good contest flying. In every event
we have discussed so far, we have been
talking about obtaining optimum perfor-

_mance by reducing the retarding forces act-
ing on a model rocket, and the most signific-
ant and easily controlled of those forces is
aerodynamic drag.

{ reaiize that drag has been treated by
numerous articles, the most important of
those heing Estes’ technical report TR-11 by
Dr. Gregorek. Also, those of you who may
have atiended the Pitisburgh Conventions,
NARAA1:; and the like have probably heard
Dr. G and others talk about drag. These arti-
cles are very good (expecially TR-11), but

the major difficulty to the new contest mod-
eler seems to lie in applying the information
in these reports to his contest flying. in this
column | am going to try to fill the gap bet-
ween sport flying, where drag is just another
force acting on a rocket and is disregarded to
a great extent, and contest flying, where the
elimination of drag to as large a degree as
possible leads to optimum performance and
winning. | will touch on some of the basic
information in TR-11 and the other reports,
but the emphasis in this article will be on the
practical applications of the theory. | en-
courage the reader, however, to read the
Estes TR-11 report after this discussion.

We can start off by asking what drag is and
why it is important to the hobby of contest
model rocketry. Drag'is one of many forces
which act on a model rocket as it travels
through the air. Along with gravity it com-
poses the force which retards the forward
motion of the rocket. Drag is caused by a
number of things. Friction drag is caused by
the molecules of air passing over the surface
of the rocket. Pressure drag is caused by an
unbalance of pressure around the rocket.
Regardless of the type of drag, it acts to slow
the mode! down and keep it from reaching
the maximum altitude it can achieve. As |
have said all along in this column, we are
looking for optimum results. If we can do
something about the force drag exerts on the
rocket we can improve the character.of the
rocket’s flight and get better results. It turns
out that drag is the only major force which
we can <ontrol {outside of the thrust of the
engine, but the total impulse is fixed for any
given contest event to a certain extent) for
the rocket, so it is therefore most important
that we thoroughly understand it and how to
control it.

Okay. Regardless of what type of drag we
are talking about, it can be described by the
following formula:

D =0.50CyVZA

Don't get upset because it looks confusing. It
isn't really, and we’ll thoroughly discuss it
below.

First. drag depends on the density of the
medium through which the rocket is travel-
ing. This appears in the formula as the Greek
letter p or rho. In the case of model rock-
ets, the medium is air (unless you are flying
underwater rockets). Since the above for-
mula can be used for the computation of the
drag on a body traveling through any fluid
we must consider the fact that the fluid in
question might notbe air. We all know that it
is much harder to swim than itis to run and
that is because we are traveling through a
denser medium. This difference in density is
therefore brought into the drag equation. Itis
interesting to note that as we go higherinto
the atmosphere, the atmosphere becomes
Jess dénse; there are fewer air moleculesina
cubiccentimeter than there are on the sur-
face of the Earth. This is the reason why
airplanes must have pressurized cabins. The
air 'sse ““thin”’ at 50,000 feet that it would be
difficult to breathe. Also, as temperature in-
crezses, air density decreases.

V is the symbol for velocity. It should be
pointed out however, that the velocity of a
rocket is constantly changing, and therefore
it is necessary to calculate the drag of a
model rocket in very small increments of
time in order lo get an idea of the total
change of drag with velocity through the
flight. In most cases, though, the drag of the
rocket is calculated only at certain intervals
and points in the flight (such as liftoff, burn-
out and ejection) and the change in velocity
does not affect the drag calculation. The im-
portant thing to remembr in relating drag and
velocity is that as velocity increases, drag
increases. In fact, drag increases as the
square of the velocity. In other words, if the
drag of a rocketis 4 grams when the rocket is
traveling 100 meters/sec., the drag at 200
meters/sec. is 16 grams [(4 grams)?].

Arepresents the surface area of the model.
This is perhaps the easiest factor for us to
control as far as reducing the drag involved.
The surface area of the model may be
changed by using a smaller body tube, smal-
ler fins, or by elimination of a transition
piece to a larger tube. Also, putting a better
finish on your rocket will cut down on the
surface area. In other words, as the surface
area increases, drag increases; as the surface
area decreases, drag decreases. So if we
want to build a model which will go as high
as possible with a given engine, we should
use the smallest possible amount of surface
area with that engine and therefore the smal-
lest body tube. Here we have a good, basic
niile to follow for reduction in drag in contest
flying: use the smallest pessible body diame-
ter and the smallest size fins THAT WILL
STILL GIVE YOU ADEQUATE STABILITY!
Be careful when cutting back on fin size
because you begin cutting back the stability
of the model. One thing you may notice
about sport model kits is that, besides the fact
that they generally have a great deal of sur-
face area (large tubes and extra parts all over
the place) they generally have very largefins,
which are very draggy but make the model
super-stable. In contest flying we try to find
the optimum fin size which will give
minimum drag and yet sufficient stability. It's
the old trade-off story all over again.

In connection with surface area we should
talk for a moment about boundary layer. If
you've read articles on drag or heard people
discussing drag, you've probably heard the
term boundary layer being discussed, possi-
bly without knowing what it was. To picture
the boundary layer, just envision the surface
of the rocket and the air molecules passing
over th.t surface. (See Figure TA).

When the rocket is. passing. through . air
which is laminar (that is, where the air is
calm and the air molecules move past the
surface of the rocket in smooth, even fash--
jon) drag is much less than if the flow sepa-
rates from the body tube. What do 1 mean by
separation? Well, in laminar flow, as you can
see from the diagram, the boundary layer
(the first few layers of molecules closest to
the surface) moves over the surface and stays
close to the surface. But, if there is some
abrupt change in the surface (such as a de-

MODEL ROCKETEER



fect in the finish in the surface or a sudden
break in the direction the air travels over the
rocket due to a transition piece or fin at-
tachment), the boundary layer does not have
enough energy (o hold it close to the surface
and it breaks away. This separation of the
boundary layer causes a great deal of drag,
and should be avoided whenever possible.

There is one other interesting aspect of
surface area drag which | will mention. It has
been exploited by the boost/glider people to
a certain extent but to date | haven't seen
much use in straightforward rockets. This
involves the ule of a turbulator. An interest-
ing phenomenon was observed first by the
great German aerodynamicist Ludwig
Prandd, following up on some work done by
Alexandre Gustave Eiffel (after whom the
Eiffel Tower in Paris is named). Eiffel had
noticed a rather severe drag reduction in his
experiments on the drag reduction on a
sphere. Prandtl took the work further by
placing a sphere in a wind tunnel, and put-
ting a fine wire ring around the sphere a short
distance from the separation point of the
boundary layer in laminar flow just in front
of the separation point to become turbulent
{thatis, it did not flow in a smooth, uniform
pattern, but tumbled over itself). Now usu-
ally anything traveling through a turbulent
flow will have a higher drag than an object
traveling through a laminar fiow simply be-
cause air that is flowing along evenly is
easier to move through than air which is
turbulent. Butin this case. the wansinon from
the laminar flow to the turbulent flow just
before laminar separation takes advantage of
a particular aspect of turbulent flow to an
advantage. Turbulentilow, even though itis
more difficult to move through, by its very
nature has a larger amount of kinetic energy
and when passing over the suriace of the
rocket, if it comes to a sudden change in the
suiface, itis better able to remain attached to
the surface of the model, whereas the boun-
dary layer of laminar flow separates. This,
paradoxically, causes less drag, even though
the flow is turbulent. Theretore, a wire or
thread of this kind, placed just before the
laminar separation point for the boundary
layer causes the transition to turbulent flow,
and the boundary layer stays attached to the
surface. The wire is known as a turbulator.

We have discussed the factors which in-
fluence drag and to a certain extent discus-
sed how to regulate each. Now, let's look at
three different types of drag.

PRESSURE DRAG: Pressure drag is caused
by an unbalance of air pressure around the
model. A model rocket sitting on the ground
has an equal amount of air pressure on all
sides of it. But when the model is thrust into
the air, an unbalance of pressure occurs on
the leading edges of all sections of the
model. This unbalance of pressure is pres-
sure drag.

FRICTION DRAG: Friction drag is the re-
sult of small particles of air traveling over the
surface of the model. This is the drag which
results when the boundary laver. separates
from the surface when the surface is impro-
perly finished, as we discussed above.

INDUCED DRAG: Induced drag is drag
which occurs from the attitude with which
the model attacks the air, or by the presence
of objects on the surface of the model which
directly cause the production of draz. For
example, one factor which can produce in-
duced drag is the angle of attack of the
model. The model’s angle of attack refers to
the angle between the long axis of the model
and the direction of travel. (See Figure 2).
If the model is not meeting the on-rushing air
head-on butinstead is flying ata slightangle,
it presents more surface area to th» air and
since, by our formula, drag increases directly
with the surface area, drag increases. Angle
of attack can become a severe problem in
rockets whose stability is poor. It can be
remedied by simply improving the stability
of the rocket. In less severe cases, it is gener-
ally the fin alignment which is responsible
for producing large angle of attack.

LAUNCH LUG DRAG: Launch lugs can
contribute as much as 30% of the drag on a
model rocket. In our effort to reduce drag on
contest rockets it becomes necessary to re-
move the launch lug. But, some sorl of gui-
dance method must be used during the first
few feet of flight.

One method is the pop-launch lug which
was developed by Howard Kuhn. The idea is
to use a launch lug which comes off of the
rocket after it has traveled the length of the
launch rod. This generally consistsof a5 10 6
inch length of launch lug with a wire bar on
the front that slips into a small slitin the body
tuhe and o wire hocks on the aft end
which fit arcund the fins. A piece of ape is
piaced on the top of the launch rod to stop
the launch lug and detach it from the model
as the rocket goes on its way, free of the
launch lug and the extra drag.
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Another method which eliminates the
launch lug is to use either a tower launcher
or a piston launcher. I'm not going to take
space here to describe these, but you can
find information on them in back issues of
the Model Rocketeer and Model Rocketry
magazine. Perhaps, if there is enough in-
terest, we'll talk about them in a future col-
umn.

Still another method of recducing drag is to
use rounded shaped nose cones, tail cones
and fins. To demonstrate the difference bet-
ween the various shapes of model rocket
parts we have to go back to our drag equa-
tion and talk about the one factor we have
not, as yet, discussed — the drag coefficient.

The drag coefficient can describe to us

what shapes are best for modei rockets. Any
body traveling through- air has a drag coeffi-
cient. And, if any part of the body is consi-
‘dered, it too has a drag coefficient. Thus,
model rockets themselves have drag coetfi-
cients describing the flow of air around
them, and so do nose cones, tail cones and
firs. Let's fock at somg wypical pressure drag
coefficients for various shapes of nose cones,
(Figure 3)
From the figure above you can see that
parabolic and ogive shape nose cones are
best because they have the lowest drag coef-
ficients and thus the lowest drag. You will
find that in model rockets, unlike full scale
rocketry, rounded, ogive, and parabolic
nose cones have less drag. This is because--
model rockets travel at sub-sonic speeds and
at these speeds a nose cone with smooth and
unabrupt changes in direction cuts the air
best.

There is a considerable amount of drag
due to boundary layer separation at the base
of the model. With small rockets there is very
litle that can be done about this drag. in
larger rockets, however, the use of a boat-tail
or tail cone can greatly reduce boundary
layer separation. You can find more informa-
tion on this in an article by George Pantalos
in the January, 1974 Model Rocketeer.

Fins should be shaped to a streamiined
“fish outling’’ (rounded in the front and
drawn to a pointin the back). Also, the use of
fin shapes which are rounded (such as an
elliptical shape) will help to reduce the vor-
tices (turbulent air streams) that occur at the
tips of the fins.

This has been a very brief discussion of
drag. What you should get out of it is a few
basic rules to follow when designing, build-
ing and flying contest model rockets. Keep in
mind that the person whose design has the
least amount of drag will have an advantage

~over the rest of the competition.




February 12, 1961, The USSR fired its first Venus probe from orbiting Sputnik

8., The probe missed Venus.

February 20, 1962, John H. Glenn, Jr., orbited the earth three times in a

llercury spacecraft, Friendship 7.

February L, 1966. The UsSR's Iuna 9 landed softly on the moon and transmitted

the first pictures directly from the surface.

February 26, 1966. The first Apollo spacecraft-the future "moonship!-flew 5,500

miles from Cape Kennedy to the pouth Atlantic.

sener Roes, lilcholas, and Willlam E. Kennedy, Space-Flisnt sncyclopedia . Chicago
and New York: Follett, 196Y,

& NASA NEWS

Vehicle to check out the recovery parachute system for tne space shuttle's
solid rocket boosters (SRBs, nroduced by Thiokol Corp.) began back in mid-June

1977 at the Hational Parachute Test Range, Bl Centro, California . The L0,00C 1b.
(conb. ncAt . )

(L



(HASA NEWS continued from page 6)

Martin larietta (also manufacturer of the External Tank (ET) for the shuttle)
vehicle was to be dropped from a Boeing B-52 bomber to test the recovery system
that will be on each 175,000 1lb, booster. The system consists of one pilot par-
achute and a drogue parachute and three 115-ft.-dia. main parachutes. The drogue
parachute is SLft, in diameter and the pilot parachute is 11,5 ft, in diameter.
The test vehicle is 50 ft, long with a minimum diameter of L ft. and a maxdimmum
diameter of 10 ft.!
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GALAXY 11 diiyomne 7

If you grooved on Star VWars, and feel like you're floating in a black hole
in deep space now, waiting for a.sequel to hit the silver screen, naybe Galaxy II
is for you., It will cost you around $5.CO0 a month if you decide to enter the race
for an empire, but that isn't really too bad these days. It's a lot cheaper than
building your own Death Star!

A gentleman named Brett Tondreau designed Galaxy II. It is a computer game
wiich uses two IBif System 370 model 168's to store and corpute all hanpenings.
You send in your monthly moves and receive a printout each month that tells you
how your stradegy has worked. Your ultimate goal is to build an emmire.

If this pastime sounds interesting to you, you .can read more about it in
the March-ipril 1978 Zlementary Slectronics. For more information then this write
to: Brett Tondreau, GALAXY II, 20121-5 Leadwell St., Canoga Park, California
91306,

Taviation Week & Space Technology, June 13, 1977, pz. 87.



The Parksley Bagle is a modification of Guppy Youngren's IARAMN-16 winning

Ly

Sparrow B/G. It is somewhal more stable than that particular model, thus mal-
ing it easier to trim. While it employs some of the MIT technology, it is still
a good first model for someone wanting to build high performance B/G1s.

The first Parksley FBagle was built for NiRi}M-17 in Orlando. ifter a 117 sec.
test flight the bird turned in a 29 sec, spiral dive at the HARAM. Further
experience with trimming eliminated this problem. Criginally the model was nemed
Icarus 11T, but after building one covered with yellow Jap tissue, my teamnate
suggested the current name. We bobth graduated from Parksley IHigh sSchool whose
mascot was the eazle and school colors were black and gold., after receiving its
;

appropriate nane, the model began to verform impressively, thermalling away at

TS A VT Al g3 ) e -
PHL AT and winndng o avenits

chioose it as wy primary Sparrow ©
Parksley Hagle responded by winning the Sparrow event and landing me
the team.

To build the bird, begin by collecting all the listed materials paying par-
ticular attention to getbting light wood for the wing. Transfer the patterns for
the wing, stab and rudder to cardboard by placing cardstock under the pavtern and
pushing a win throuzh to mark the cardstock. These patterns can be saved for
future Parksley Zagle's. Cut out the balsa parts careiully. Sand an airfoil on

J

the wing after vou'lve drawm a high point line at 255 of the cord. The stab can
take a symmetric airfoil, bub you'll have to be careful when you sand on 1/32n
balsa., The wing should be beveled at the root edge and double glued to bthe di-
hedral shown.

The boom and pylon can bpe made out of either hard balsa or spruce. Spruce 1s

stronger, but heavier. If you do use hard balsa, simcly round off the edges

(except where the wing, stab and pod attach), and tissue cover for extra strength.

=
0

Cut out a "Piece X' for the pod and immediately double glue it to the pylon, it

vou don't do this Suild the ped like a normel rocketb,

with the pylon and launch lug shown, The 301b, test fish line

shouldn't be installad until the pod has been sealed and painted. Hote that iu



Parksley Sagle continued,

is threaded throush the pylon near the "Piece XI¥ and knotted. This helps in tnhat

[l

f the initial shock of ejection docsn't strip the vod off, the streamer will bte
pulling from the rsar and may »ull The pod off the glider.

With all tae parts culb out and the vod assembled, ycu have a declsion to
make. You can either assemble your Parksley Zagle.as is, or you can tissue cover

iy £

it. I HICGHLY recommend Uissue covering, It adds lobs of strength for

I

it smoouhis the airilow, and 1t provides color. If you want to tissue cover it,

9

05 doone and 50% thimmer. Drush on a liberal ceab to all balsa

(o

make up a mix of

surfaces and let dry. Throughly sand with 320 grit and then apply another coat,

Sand lizhtly, just enough to malke the wood smooth.
[P i~y e e K b S - .Y

522 ] 4y i€ 2, ACEMSRE AN AL eGH (22 - the same for the

sue for each wing panel that overhangs all edges aboub %, Do The same for the

top and bovtom of the stab, boltiton of the w halves and ®the rudder, L 1like

use bright colors on the stab, rudder, and tops of the wing, and black cn the

.
s
-

boom end wing bottoms, It helps visibility. Cover only one surface a2t a tine.

zinel. Put the

Begin by apolying some of the 5050 wmix to the root of one wing

- p]

3

tissue on and smooth it out as you apply. Keep brushing cn dope as you work out
to the

U SV U SN S e
snaopaper anid Sand ori Wis

take

s . 4
Ty T frs NIy
1IN LAl agil

L, 3 et PRI AL S, S . g et P P .
stay down witilt dooe. Zepeal thic progcess for all the

: ] - . [ 2y n P - IR RUONE I SEPUOE Sk S O
the glider, 4 werd of warning; gziue doesn't stick wel

a sharp razor blade, remove Utissue from surfaces

~ K - N} Fakd P Y - 3 . o . P R N T “ v e e PN
fou should add a finger rest to the botbom of the righd wing as per standay

glider vractice, ¥Waiv for a calm day and give youwr rariksley Daszle

a toss. If it stalls (as they are iiable to de), add clay e the nose until «
s . ek el s - - KR T P I . S ~r = 31 - 3
smooth glide is obtained., You can induce a turn by adding clay to the leiv wing

tip, but by adding the 1/8% stab wilt into the model
detail you'!ll nave a built in turn. ifter you have 2

try a standard hand-launch zlider toss to grab abouw

If you haven't gol a heaubliivl flat circling glide leep adjusting with cley.

Those of you hot-shots out there can omploy sted warons, washin and wasnoul to

acheive

T usnally spend about an

EN
¥ Q ey Sy e an eaoseisne Bt
Dour or so PeTIelt NhnoImal-soCHLDE Wit
1 lawnch day. Frep an i3-20 mobor and iape in smuggly. I

o




Parksley Tagle continued.

forget to tape the leads to the launch rod so they don't catch any part of your
glider, If there are no serious misalignments, your Parksley Eagle will reward
you with a perfectly straight boost followed by instant transition and a good
glide. Cut of the six Parksley Eagle's I've built, two met untimely deaths by
being crushed in accidents, and the other four have, alas, thermaled away. One
of these was equipped with a dethermalizer.

The Parksley Eagle is a vretty reliable, and at times spectacular perform-
er. It should reward ycu with good performance if you give it the attention

during construction that it deserves. Happy thermal hunting!!!

LIST OF MATSRIAIS:

1/6 x 3 x 12 contest balsa

1/32 x 2 x 6 C-grain balsa

1/8 x 1/2 x 16 hard balsa or spruce
1/8 x 1/2 x lfs hard balsa or spruce
5% BT-5 or :#B 50

BHC=5E or 1iC-50S

Two =3" launch lugs

151 of 30 1b. test Ifish line

12" x 11 streamer

White glue

Modeling knife

220 and 320 grit sandpaper

Clear dope and dope bthinner

Jap tissue

A A . M R Y S A I . YRV R A R N VA VIR VR VR Y R VRV VI VA VA VAR VA
W R W HE R WA WX W R W AR R I RS- I O S D S S R

Mark has submitted a proposal for an FAT B/G Postal Contest to the Board of
Trustees, and it has been given their support. The contest will be run under the
FAI rules and the event will be the swift 3/G event., The contest will be run
through the mail and Mark will monibor all embries. & full group of three flights
must be accomplished or the sniry rmust be done over. 4 entrant may fly as many
rounds as he likes between April 15, 1978 and iay 1k, 1970, He need not fly nis
rounds during a sanctioned contest., The entry fee will be no more than 31,00,

If you are interested let me know and I will get 21l the information for you.

B
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’ EAU CLAIRE HIGH ORBITERS
2013 Cameron St., Eau Claire, WI 54701

December 28, 1977

Docket Section

Office of Hazardous Materials Operations
U.S. Department of Transportation
Washington, D.C. 20590

Dear Sirs:

We are writing to make our beliefs known to you with regard to File No.
78-87N. Our group, a model rocketry club affiliated with the National
Association of Rocketry, is in favor of the proposed exemption of model
rocket motors in quantities of twenty-five pounds or less from conforming
with the D.0.T. labeling requirement. This same exemption was granted to
model rocket motors by the United States Post Office on December 22, 1970.

As we see it, this lsbeling requirement, if enforced for the quantities
stated above, would only do harm to the popularity of our hobby (with its’
obvious educational benefits), create unrealistic concern about the safety
" of model rocket motors (our safety record is unblemished after 20 years
and over a million model rocket launchings), and cost the hobbyist mcre
money while serving no useful purpose.

We therefore request your consideration in the matter of exempting quantities
of model rocket motors weighing less than twenty-five pounds from the DO .T.
labeling requirement. Thank you.

Z
Bruce L., Carey ///
President, EAU CLAIRKE/HIGH ORBITERS

.

cc: Dane Boles
Jeff Flygare

(/,Fiie
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POSTAGE AND FEES PAID

. Official Business DEPARTMENT OF TRANSPORTATION

Penalty for private use, $300

Mr. Bruce L. Carey, President
EAU Claire High Orbiters
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- o

. P
°
. .
I °
-
= w- -
. -
- . P JEU U U —— . - S-S e e e e e i - S U ENSUS J

DEPARTMENT OF TRANSPORTATION
OFFICE OF HAZARDOUS MATERIALS OPERATTIONS

Date January 12, 1978

This is to acknowledge receipt of your comments on Exemption 7887
in Docket No. HM—

; Notice No. ___

Section of Docketé
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By: Bruce Carey

February 3, 1978, Sunshine, minus ten, snow flurries, two hours of bumper
to bumper on the Xennedy and Dan Ryan, the lildway Plaisance, and finally the
Inbernational Fouse! liark Bundick comes down to greet me, We talk on the way
+o O'Hare were we have to pick up Chris Tavares, Carl Warner and Jon Rains.
Back from O'Hare, we sit in on an informal meeting with some of the Trustees,
then bull sessions withATom Hoelle, Jon Rains and Mark. ¥We hit the sack around
3 am,

Mark wakes me ab 7:L5 sabturday morning, We clean up, pick up Jon and Tom
on the third floor and go down for breakfast, At 9:00 am. in room 2D at the
Center for Contimuing Tducabion, across the Plaisance from I~House on the campus
of the University of Chicago, Ron Wright (MiR Secretary) brings the meeting to
order and things are under way. ‘

As all of you NAR members know, there are a lot of problems that the Age

sociation has to cope with, and many of these problems were discugsed and acted

upon at this, the HAR Trustee ieeting,

The following Trustees are present: kark Bundick, Tom Hoelle, Fat ihiler,
Ron Wright, Jonn Worth and Chris Flanagan, Also in attendence are Caxrl Varner,
Chris Tevares, Jon .ains, Jim lurray, Bob Kaplow and myself,

Ron iright goes over the meeting agenda and the first order of business is
the election of a new president to replace Mamming Butterworth, who has gone to
Wales to do research for one of the universities over there, It is noted that
there is a quorwn. Chris Flanagan nominates Pat Miller. Second. lo ovher nom-
inations. Vobte. Fab lMiller is unanimously elected. Pat now takes over the meet-
ing.

The next order of business is the nomination and election of Trustees to
replace vacancies left by Zlaine Sadowski and Don Stone, Carl Jarner and Chris
Pavares are nominated and unanimously elected to the positions.

Manning Butterworth has contacted Ron VWright the night before the meeting
by phone and made several suggestions and recomendations on various topics to
be reviewed by the Board. He suggests the appointment of Carl Warmer as Chair-
man of the By-Laws Revision Commitiee with Tom Hoelle, Terry Lee and Bruce Carey
as Comnitbeemen. This suzgestion is voted on and passed, The committee is char-

ged with the btask of giving a preliminary report to the Board ab NARAL-20, and

Lm” ,,



the Chicago Zight (continued)

the suggestion is macde that a full rather than piece meal revision be made,

Pat Miller is requested to contact Dick Nelson to see if he is interested.
in running the Skill lLevel Frogram,

George Flynn is elected Chairman of the Publications Committee, One of this
groups tasks is to provide NARTS with material to sell. Chris Flanagan indicates
that George has been providing him with materials form time to time for HARTS,

With the discouraging (understated much ?) decision by the CIiM to hold
the Internavs in Bulgaria in 1970 rather than in the U.S., John “orth asked the
question: ‘ho will replace the three members (iHatt Stecle, Steve Benrends, and
Bob Biedron) who vere forced to drop out because of the trip cost.  lark Bundick
suggested that alternates fill as many positions as possible, and that a special
corraittes be formed to choose any additional team members, The old Intermats Con
mittee is desolved, and a new committee is formed. Its' chairmen is Howard Kuon
and the comnititee members are Hark Bundick and Chris Flanagan.

Pat ifiller notes that there is only one proposal for HARAN-20, The BAYHAZR

section of California has made it. Peb tells the Board that he will make a de=-

3 4 T TYA AT e = Iy - - e AT A Fo it r Lews
cision apout the HARAK site within Two weeks of the meeving., Fhe only Wio pro-
T E gy e - oo ey e cp i g e e Pt B O U S oy L R, [T P
plems menciconsd ok vegard o tne Oelifornia loceilon were insurancs and tos

possible lack of manpover to run ths range., The dates Jor HiRAM-2C will be Aug-
ust 7 to 11, 1376,

The question of revised membership fees and multi-year memberships is given
to Chris Flanagan to review and report on at a laver date.

Jon Rains, Famufacturer Iiaison to the MNAR, reports on his study of the
Advertising Exposure Program as it involves tae manufacturers. Ho definate ac-
tion is taken by %ie Board on this subject. I made the suggestion thal someone
contact the Public Broadcasting Sysiem to find out ﬁhether or not they might be
able to give the WNAR some publicity. Pat IMiller says he will look into this.

A group of Fodel Rocketeer policy changes, sugzested by lanning Butterwo=-

=2

rth, are read to the Board by Ron Wright. Ron suggests that these be evaluated
and that a mail ballot be taken at a later cate,
The Board desolves the old =Zxecutive Council and establishes a new {ive man

ght, Chris Flanagan, Prat

o

group to serve this function, It's members are Ron Wri
Miller, liark Bundick, and Tom Hoelle. This council can nigke cecisions without a
quorum in emergencies, but for these rulings to become vermenant the eniire Board
mist ok them,

Dr, Gerald Gregorek has been put in charge of a group that is evaluating

(1%)



the Chicago Eight (continued)

airfoil designs for MASA. This work has taken up most of his time, and the
Standards and Testing Committees duties have been too mach for the Dr. to keep
up with. Chris Flanagan suggested that the MIT people may be willing to take on
the taskes of Standards and Testing for an interim period of a year until such
time as a permanent person or group can be found. It was also suggested that
Trip Barber be assigned as head of this group. Chris said he would contact the-
se people to see if they are interested in the Job.

Terry lee's report was read to the Board; and it indicated that the Contesv
and Records Commitiee has been operating at a profit, It also indicated that
MARAM~19 lost $500,00. Terry recommended that the Board make Helicopter Duration
an official event, and that Flexwing Duration be dropped. The Board vobted in
compliance with Terry's recommendations.

‘ Mark Bundick then pronosed a Postal Contest that he would administer. The
swift B/G event would be used and it would be flown under FAT rules. The Board
gave its support to Mark's proposal.

Next, Chris Tavares was called on to give a report on the progress of the
pink Book Revision Committee, Chris sald that the group was through the general
rules and aboub to start on the comostition events. He said that they were coi-
sidering members suggested changes as they wenb, and that they were also try-
ing to close all loop holes. He also mentioned that he had done some research
into the printing costs involved, and that $800,00 was one figure he had. Jor.
Rains mentioned the fact that Estes Industries has its own print shop, and
might consider printing the Pink Book in return for advertising consideration,
Jon said he would check into this possibility. '

Chris Flanagan gave the Treasurer's Report at this point. He said bhat thne
association operated atv a profit for 1977, and that there would be around $800
left after all outstanding obligations were satisfied. Chris also mentioned that
NARTS was doing very well, and that the membership of the NAR was 1695 at the
end of 1977.

John Worth, Hiil Trustee and Txecutive Director of the AMA then gave a re-
port on the statis of the WAR's search Tfor insurance coverage. There is present-
1y a proposal in its #inal sbtages of nagotiation which would cost an individual
HAR member £3.00 per year, and from 55,00 to $15,00 per year for a scction. John

said this vroposal would crobably be finalized within two weeks, and that the

+ -~ i
coveraze could be avaliable to HAR members and dections as early as Harch 1, 19708,

e will have insurance again very soon!ll

The Board, after quizzing John on the structure of the coverage, decided to

(14)



the Chicago Bight (continued)
require nembers and sections to carry this coverage when avaliable in order to fly
in sanctioned contests, lembers who'!s states do not reguire insurance to fly

sport models or who do not fly in sanctioned meets would not be required to carry
the coverage., John said he would contact Pat Miller when the coverage is actu-
ally secured,

At this point the Board recessed for lunch, and I had to start my trip back
to Eau Claire, however most of the more pressing matters had been discussed and
acted upon. lark Bundick is sending me details of the rest of the meeting when he
has time, so I will f£ill you in on the rest of what nappened vhen I have it. I
also have copies of all of the reports given at the meeting if anyone wants to
read all the details.

I personally feel that if this Board of Trustees continues to perform in the
manmer they did at the Chicago meeting the HAR can go nowhere but up, Ietis all

give them plenty of feedback and SUPPORT !!!

SLSLALAL N

By: Pete Pathos AR # 27916

In order to finish off the rest of the contest year I knew I'd need a scale
model. Since this would be my first attempt at building one, I decided to try
a D-Reglon Tomahawk kit that is avaliable from Competitvion Hodel Rockets for
8L,95. There 1s also a Scale Pack avaliable from CMR that includes a demention-
ed drawing and two color photos for $7.00. The kit contains detailed instruc-
tions, a scale plastic nose cone, built-up fins, a »rotovype shroud, and a screw
embossing tool.

The instructions are easy to follow. They don't go step by step, but they
tell how to build each.part separately. The fins are easy to build and look good
when finished. To make them, you first cut the cores from balsa and taper the
leading edges. Then you cub oubl the "skins'" and gluec them to the balsa, This makes
them the correct size and thickness, and there is no balsa finishing necessary.

The prototype sihroud is made from a ?olded viece of card stock. When you hawe

folded the piece you glue it to a piece of body tube which fits over the main

E
6]

body tubz, The screw head details are made with a smzll piece of tubing that is

1.

filed sharpe and has a rod inside it thalt is {iled to a hexagonal shape, By tap-

(2



vy dirst scale Hodel (conbinued)

ping this tool on the body tube where screws are located you can form the screw
details which look like the real thing, This operation is difficult to do be-
cause the tube doesnit make much of an impression in the body tube, but if you
do it right it makes a super detailed screw nead.

The hardest part of the whole model is making the Iin reinforcements.

They are made out of a strip of balsa that is triangular in shape. They go on
either side of each fin.

The payload section is easy to build, Itis a piece of pody tube that is cut
into sections, stamped with the screw detail tool, vainted, and then glued back
together., 4

Painting the model isn't real hard because ecach part is painted separately
before it's assembled. There aren't any hard to get colors either,

The D-Region Tomzhewi makes an excellent first scale model for the begin-

ning or the expert modeler.
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Thig montlhis nicture
shows my son sSean demon-
strating the IT method of
determining the Drag Co-
efficient of a model roc-
ket. Sean developed the
Lip and Tongue method as
a means for younger model
rocketeers to determine
how ruch drag thelr roc-

kets had without the use

of Uistes!'! Tit-11, which

calls for a litile more of

a math background than
little btikes his age usually have had time to acouire. He told me that the Ren-
egade he is shown testing here has a drag coecfiicient somewhere between .5 and
ol

-y

Ainyone who is interested in a more detailed explanation of Sean's LT Hethod:

for determining oJrag Coefficients should direct thelr inquries to ECHO Hi,

()
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