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Cover Photo

This month’s cover shows John Pollock’s
entry in the Maryland “Funny Meet.”” The
object of the competition was to fly the
“least rocket-like objects possible.”” Entries
were judged on workmanship and originality.
For more of these unusual rocket designs
turn to page 29,

(Photo by George Meese.)

From the Editor

R&D, as a competition event, is ““flown’’
at very few major contests. In general it is
not flown because it requires a great amount
of work on the part of the contestants to

epare good entries, and consumes a great
.al of judging time and skill. However, at
the few contests where R&D has been flown
recently the methods employed in handling
the contest have been unsatisfactory.

I've only seen R&D flown at four
contests, and criticism could be offered of
the method of presentation and judging at
all of these meets. At the first oral presenta-
tions of the contestants’ projects were
permitted by only the top three entries in
each age division. Furthermore, little or no
opportunity was given for the other
rocketeers to examine the projects. As a
result, the efforts from many good projects
which did not place in the top three were
lost to the hobby since no one other than
the one contestant is aware of the conclu-
sions. In another contest there were no oral
presentations, only a short Q&A session
between the contestants and the judges. In
the third, while there were oral presenta-
tions of the three “’best” reports, the judges
did not at all encourage the non-contestants
to remain for the session, though many of
them did indeed remain. A similar situation
prevailed at the fourth contest.

At no contest I've seen, though there
have perhaps been some, were all of the
entrants allowed to make oral presentations
or was there any effort on the part of the
contest officials to offer printed summaries
of the reports presented. The purpose of
R&D, aside from giving the experimenter

7"t valuable experience of investigating a
oblem scientifically, should be to advance
(Continued on page 26)
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What a Drag!
A simple explaination of “drag” and how it effects model rocket
performance. Designed for the beginner, this easy-to-read article should
even prove a valuable refresher for older rocketeers.

by Richard Trissel

The Southwestern Model Rocketry Conference
On the scene coverage of the second annual convention in the Southwest,
sponsored by the ARC-Polaris club in Portales, New Mexico.

by Melville Boyd

The Beaver 1C Egglofter
Step-by-step plans for a D-powered egglofter using the Competition Model
Rocksts plastic egg capsule.

by Peter Sauer

Modroc Finishing Made Easy
Take an old motor, spin the body tube at 1700 RPM, and you’ll find those
smooth, low-drag finishes are a snap.

by Guppy

Build the ‘Tall Tail-10"
This month’s “Escape Tower” features plans for a ten foot tall demon-
stration rocket, powered by a single D-engine.

by Bob Parks

A Humidity Sensor for Your Foxmitter
Plans for another new sensor compatible with the “Foxmitter 11’ modroc

telementry transmitter.
by Richard Fox

Build the WASP
Complete plans for the WASP, a simple, easy-to-build, competition Hornet
B/G. Give this small boost/glider a try, especially if you fly in the small
fields in cities and towns.

Designed by Marc McRenyolds

First Canadian Regional: AARM-1
On the scene coverage of the first Regional Competition ever held in
Canada.

“Funny Meet” — Maryland Style
A report on the “un-Pink Book” meet flown by Maryland’s AAR and SSB
NAR Sections. Among the unique events on the schedule were boost/glide
non-duration, and an event for most un-rocketlike rocket.

by George Meese
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SPECIAL OFFER!

Beautiful, full-color photo-

graph of the Apollo 7, Saturn
1B liftoff of October,

1968

This magnificent photograph
of a most historic moment in
the history of spaceflight was
obtained by Model Rocketry
editor George Flynn from an
advance position not access-
ible to most Kennedy Space
Center visitors. Showing the
moment of liftoff, this 7 by
8 inch full-color print will
make an inspiring addition to
the album of any space en-
thusiast.

Full-color copies of the photo-
graph, which is reproduced in
black and white above, may
be obtained by sending 50¢,
or $1.00 for 3, to:

Saturn Photo

Model Rocketry
Box 214

Boston, Mass. 02123

Gliding Parachutes

In the July issue of Model Rocketry
Doug Malewicki wrote about parachute
experiments. The gliding chute problem is
not new to the Air Force. As a SAC pilot |
get a word now and then about it. We have a
knife right on the parachute. After deploy-
ment you casually reach up and cut the rear
four lines {gulp) to give you forward speed
and a slower descent rate. Thrust comes
from the resulting billow of the canopy.
Easy to remove a line or two from your
favorite duration chute eh?

Lately we have lanyards to pull which
release the rear four lines, no messy cutting.
By shifting the billow in the canopy you can
pivot. Pull down on the right rear riser and
you pivot to the right. Presto, a six knot
steerable vehicle.

But that is amateurish. Sky divers use
chutes with so many slits and slots you'd
think it opened supersonic and tore to
shreds. They get 20 knots of forward
speed — practically a true glider.

A few slits in our model chutes would no
doubt do plenty of good for duration’s sake,
but it remains for some bright individual to
tell us where to put the slits! Maybe contact
with the manufacturers of sky-diver type
chutes would bring a little know-how into
the field.

Arthur Dean
Kinchioe AFB, Michigan

Sounds like a good R&D project for an
ambitious rocketeer. The experiments could
be done indoors (free from disturbing
forces) as were the series Carl Kratzer did
for Doug Malewicki’s article. A large gym-
nasium would probably be adequate. It will
take a lot of persistence to take data on the
numerous poss:b//mes open to the chute
designer.

Vostok Scale

Last year, before | joined the NAR, |
considered building a scale Saturn V and
operable launch pad. But when | started
receiving your excellent magazine, | began
to see that many other modelers had the

same idea. To me, a project that everyone
eise is working on is not ““different’”” enough.
As a result | am now working on a large,
exact scale Vostok using a cluster of FSI
engines.

Your excellent articles have been very
helpful to scale builders. What | would like
to see in your magazine is a scale article of
the excellent quality of your Vostok article
on the Titanll! (MOL) missile and pad.

Dan Bingaman,
Jennings, MO

Hele-Shaw Testing

There is a section on aerodynamics in
the book THE SCIENTIFIC AMERICAN
Book of Projects for The Amateur Scientist.
One of the projects featured in that section
is on building an apparatus which makes
visible the flow of fluid around an object,
such as an airfoil. H. J. S. HeleShaw
constructed the first such apparatus based
on the abservations of Sir George Stokes.

In the Hele-Shaw apparatus, a thin layer
of water flows on a sheet of glass slowly
past the object being tested. Upstream,
crystals of dye, such as potassium perman-
ganate, are placed at equal intervals so thin
lines of dye flow along the glass evenly
spaced. By measuring the distance between
the lines of dye around the model, one can
calculate the speed and pressure differences
around certain portions of the model. If the
model is a wing airfoil, one can learn how
much lift he can expect at various angles of
attack with different airfoils.

The Hele-Shaw apparatus can probably
be used to determine the best nose cone or
tail cone shape for a given rocket, too. It
might be used to observe the flow around a
model rocket at various angles of attack. |
am sure many individuals would like to
construct Hele-Shaw apparatuses of their
own and start experimenting. What | am
proposing is that the persons experimenting
with Hele-Shaw apparatuses write to me, so
we can work together developing new tech-
niques and reliable results.

Mark Bonin, NAR 13846
7306 55th NE,
Seattle, Wash. 98115
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B/G Construction Skiil

I am a long-time model airplane builder
and competitor who finds model rocketry a
very pleasant and interesting change-of-pace.
| have been an NAR member for almost a
year, and have been competing successfully
in rocket meets here in the Rochester area
during that time.

Despite the high level of technical
competence and competitive skill displayed
by some model rocketeers, | sincerely feel
that the vast bulk of model rocketeers are in
an adolescent stage of development, similar
in some ways to that of model airplane
activity in the 1930's.

No better examples of this state o’
affairs could be found than the boost glider
“demolition derbies” at ECRM-4 and
NART-1 as reported in light-hearted style in
the July and August issues of Model
Rocketry.

| could see very little humor in the lack
of B/G proficiency displayed by the
majority of contestants in these two meets.
Doesn’t anyone ever test fly their B/G's
before a big meet? Concept-wise, many of
the birds described should never have gotten
past the doodleé-on-a-scratch-pad stage!

ECRM-4 and NART-1 certainly deserved
good coverage, for there were many honest
efforts made at both meets. But | feel it was
inappropriate to give such light-hearted
treatment to the many inexcusable prangs. |
can only imagine what impression would
have been taken home from these two meets
by a spectator seeing model rockets in
action for the first time!

Bob Clemens
NAR 12748
Rochester, NY

The comparison of the state of model
rocketry today to model aviation in the
1930’s is very interesting, and rather
accurate. Both hobbies were in existence for
similar lengths of time, the average age of
the participants was comparable, and the
competition rules were similar in many
cases. It would seem that model rocketry
will progress given time. Perhaps this
development will be at a much faster rate

than model aviation did, because we can
avoid many of model aviation’s mistakes.

It would be nice if we could raise the
level of competition in model rocketry,
however, we must do this in such a way as
not to discourage the beginners. There are at
present very few juniors competing in
standard AMA meets who have not
“inherited” their interest in modeling from
an older member of the family. This is
certainly not the case in model rocketry.

It is unfortunate that current B/G
performance is so poor, however, it must be
realized that Hawk was flown only a few
times before ECRM-4, and that very few
Condors were even built before NART-1. At
present, no one has the slightest idea as to
what the optimal design for a large B/G is.
There was much originality and creativity at
NART, which was encouraging, however, it
was very unfortunate that the creativity was
not accompanied by the engineering effort
and skill necessary to make the designs work
properly. Most of the concepts that showed
up could be made to work, and probably
will be seen in the future in improved
condition. At least the state of the art is not
bogged down by preconceived notions
about a certain type of vehicle being the
‘“absolute ultimate”,

It is very true that flight testing is
required, especially for new . designs.
Condors, however, require a very large field
to fly, and -they cannot really be tested
without actually using the engines you are
planning to use in competition. However, it
should be possible to test the transition and
glide using smaller engines, while boost is
checked by using all of the engines, and
bringing the glider down on a parachute.

As for the ECRM and NART coverage, it
was the intent of the writer to portray the
atmosphere as it existed at the meets. Many
of the comments that we have received seem
to indicate that this was indeed the case.

—~BP

Oregon Law
On page 4 of the September 1970 issue

of Model Rocketry you answered a writer's
request concerning state model rocket laws.

LIQUID FUELED

ROCKETS

ROCKETPLANES [ JET PLANES

Check out Vashon’s aerodynamic fleet for 70!
Authentic high performance single, and multi-
stage model rocket kits, rocket plane kits and
ready-to:fly jet planes. All use a unique non-
flammable propellant that requires no special
permit or license. Send 25¢ for illustrated

catalog today!

MAIL ORDER HEADQUARTERS

"MAILBOX ----

YOU OUR_LATEST CATALOG

PON'T BE LEFT OUT OF AMERICA'S
NEWEST, MOST EXCITING HOBBY!
MODEL ROCKETRY SUPPLIES ARE AS CLOSE AS YOUR

ESTES, CENTURI, MINI-MAX, FLIGHT-
SYSTEMS, MPC, COX, AMROC, SAl, CMR,

SEMROC, MITS, ENERJET, VASHON,
COUNTDOWN.... SEND 50° AND WELL MAIL

1975 NW 36'h STREET
MIAMI, FLORIDA 33142

orange blossom hobbies..

dept. MR

’

\

Rocket Equipment Co.
Dept. A, 10 Mulberry Ave.
Garden City, N.Y. 11530

2 7/ 7 7

VASHON INDUSTRIES, INC. g
Box 309 G, Vashon, Wash. 98070 ’

. 7 7 7 7

US, USSR Slides, Prints
ROCKET PHOTOS

Write for our complete list of color
and black and white rocket photos. These
slides and prints are carefully selected
for use as scale substantiation data. Send
$1.00 for your choice fo a Mercury-

| Redstone 7, USSR Vostok, or Saturn V
liftoff color transparency and complete
photo list. (For the list only, send 25¢ ~
and a stamped, self-addressed envelope.) .

Order FSI By Mail

MICRO kit w/2 A4-4 .engines $2.00
STAR GAZER two stage kit $2.25
OSO payload rocket $4.00
NOVA for F-engines $2.25
VOYAGER w/paytoad capsule $3.50
SPRINT for Chute Duration $2.25
Engines — A, B, C, D, E, F — write
for prices and shipping information,
Send 50¢ for a complete catalog.

FSI1 Mail Order

5654 South Windermere
Littleton, Colo,
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Mr. Dealer
Now you can buy FSI rocket
supplies from their newly

appointed distributors. Write for
terms.
Model Car Products
& Rocket Supplies
1087 South Gaylord
Denver, Colo. 80209

LECTRO |
‘Ultra Light Weight Competition
Model, featuring a plastic nose cone,
-sirfoiled fins, and an aluminized
mylar % mil chute. Only $1.50 plus
50¢ shipping and handling.
Catalog on Request

LECTRO - BPACE - DEVELOPMENT
P18 COLUMBUS AVENUE
Sav CITY, MICHIBAN 40708

ALUMINIZED MYLAR

For duration competitions
use the lightest, thinnest chute
material available. This 1/4 mil
mylar is aluminized on one side
for easy visability. You can fita
36 inch chute in an 18 mm
standard tube. One 56 inch by
10 foot sheet is enough for two
56 inch diameter competition
chutes, or three 36 inch chutes.
Order today!

Only $5.00 per sheet
Rocket Equipment Company
Dept. RS
10 Mulberry Ave.
Garden City, New York 11630

In your answer you stated that only the
states of California, Colorado, Connecticut,
Maryland, Massachusetts, Michigan, New
Jersey, and Washington have such laws.

The State of Oregon also does, and has
had for some time. This law was brought
about by NAR members in the Oregon City
area and the local fire marshal working with
the Oregon Deputy State Fire Marshal.

William D. Boggs
Gladstone, Oregon

Ham Radio

| want to thank you for printing the
article on Amateur Radio for the Rocketeer
and the mention of the 6 meter trans-
mitter in a recent From the Launching Pad.
Though | have been exposed to amateur
radio, since both my parents are hams,
the articles spurred my interest in Ham
Radio. | finally sat down and studied
for a few weeks, and got my Novice license.
| am planning a rocket, sometime in the
future, that will carry aloft a transmitter.
The transmitter would act as a beacon for
recovery and as a trackable signal for alti-
tude prediction.
Tim White, NAR 156135
WN1NNC
Unionville, Conn.

Closed Breech Launchers

Regarding the recent question of
whether or not to allow the use of closed-

ROCKET RECOVERY TRANSMITTERS

Model PRS-100 six transistur transmitter introductory.
price only $16.95 complete

Each transmitter receivable on two frequency’s
FM Broadcast band & 150 mc PS band
Power 100 mw or less — No license required

Tolal weight with battery & antenna 1 %
Send 25¢ for latest brochure
PRIME RECOVERY SYSTEMS
P.0. BOX 84, LANSING, MICHIGAN, 48901

ra Film Processin
VE AR ool A
ENL.
.NEG¢T'5\{;ES CH. DEVELOPING

ONLY.
rear 510 NORTH MAIN STREET
l'A':)v'\l/"'l.mzs BARRE, PA 18705

”........................O........'......‘.....”

52.9°

Y
SPACE AGE INDUSTRIES B>
4

Ave., Highland Park, New Jersey.

BLINKI
BEACON

Model Rocket Tracking Light

An electronic flasher of very small size that
‘produces a brilliant white light for help in
tracking or following the flight of rocket
models. Kit includes complete instructions
for assembly and using your Blinkin’ Beacon.
At your local hobby shop, or by mail from Space Age Industries, 714 Raritan

,O

breech faunchers in competition, it has been
suggested that such launchers would give the
model an unfair advantage over a model not
used with such a launcher. In my opinion
there would be no unfair advantage involved
since (according to rule 23 of the US Model
Rocket Sporting Code) modelers are
competing on the basis of skill, knowledge,
and expertise. Competition does not com-
pare the skills in building a model rocket,
but the modeler’s skilis in the entire field of
model rocketry.

Skill and knowledge are required to
build a successful closed breech launcher. If
it is not built carefully it could decrease the
attained altitude rather than increase it. If
closed-breech launchers are kept from
competition, why shouldn’t tower launchers
and front engine boost/gliders also be
banned.

Richard Dierks suggested that ten per-
cent of the altitude be subtracted from
tracked altitudes when a closed-breech
launcher is employed. But how can thjs be
done when there is no real data to indicate
how much more efficient a closed-breech
launcher is? We should not be guided by
so-called ‘‘unfair advantage’’ in determining
the suitability of a model for competition,
but only by safety.

Richard Hyman
Fairport, NY

Due to the increased interest in closed-
breech launchers, expressed in the unusually
large number of letters we‘ve been receiving
on this topic, Model Rocketry will feature a
five part series on the closed-breech
launcher beginning later in the winter. The
series discusses the theory, actual observa-
tions, and plans for a closed-breech
launcher. Watch for it!

Newsletters

The purpose of a club newsletter is to
inform other club members and other clubs
what the club is doing. |1 feel that a news-
letter is one of the greatest projects that a
Section can undertake, since communica-
tions is vital to our hobby.

What distresses me is that although there
appear to be quite a few newsletters
published, our section —the CSAR — has
received less than a dozen different Section
newsletters. For several of these, only one
issue was received with no further mailings.
This is communication?

By compairson, the Quasar, our CSAR
newsletter, has been sent to every Section
present on the NAR roster at the time of
publication. The CSAR has tried to main-
tain a steady flow of outputs, but the inputs
have been few. Newsletter publication is not
the easiest thing in the world. We know,
since we’ve had our own problems.

This letter is written with the hope that
other Sections will note the need for
improved communications between Sec-
tions. Those interested in corresponding
with us should contact the Quasar, 3480
Cemetary Rd., Hilliard, Ohio 43206. Let's
keep those newsletters coming in folks!

Charles Russell
Co-editor, Quasar

MODEL ROCKETRY




FROM THE

LAUNCHING PAD

We have received the first results from
the International Contest held in Yugosiavia
in late September in a note from U.S. Team
member George Pantalos. The U.S. repre-
sentatives were George Pantalos, Dr. Gerald
Gregorek, and Bryant Thompson. However,
Thompson’s arrival was delayed until the
last day of the contest by travel difficulties.

George reports that the U.S. didn't do
too well in PD ... “my practice flight went
pretty well — close to 3 minutes, but my
two flights for competition for some reason
went unstable. Dr. Gregorek got his up, but
didn't get any fantastic time, about 2%
minutes. The winning flight was a Yugo-
slav’s 1066 seconds.

“B/G was a different story. My first
flight boosted well, but was trimmed for too
tight a turn so | only got 37 seconds. Dr. G's
flight was very similar, so we both
retrimmed and got ready to fly. Dr. G. flew
a practice flight first and got 3+ minutes
with an A. My second flight followed my
luck for the meet. The glider just got
moving when the pod stripped away. It
leveled out and hit someone in the nose 25

Mark Bonin's LunaSwift B/G. The
engine is mounted in a forward pod. Wood
7 dowels are used as a fuselage, and rings cut.

from a large diameter body tube are
mounted fore and aft.

DECEMBER 1970

feet away. Dr. G's second flight was real
good with 260+ seconds. Good enough for
6th place. | think a Yugoslavian won with
280+ seconds.

“l finally did finish my Thrust
Augmented Delta the night before we left.
It wasn’t very detailed, but it was an entry
[the only U.S. entry] nonetheless. | was

11th out of 17th after the scale judging, but.

finished tied for last because | didn't get a
qualified flight. | used an engine which
didn’t have enough total impulse. My model
weighed close to half a pound, since | had to
use a hardwood nose cone to make it stabie,
and the D18 just wasn’t enough to keep it
going. It went up nice and straight for the
first 16 feet (without plastic fins no less!)
and then nosed in after the engine finished
thrusting.

“Saffek won scale with his 1/100 scale
Saturn V. It was a very nice model with
much detail.”

We hope to have a complete report on
the International Contest in next month's
Model Rocketry.

Mark Bonin of Seattle has come up with
an extension of the Infinite Loop boost/
glider concept. In a series of experiments
with 15 different B/G's, Mark has developed
the Luna-Swift — a B/G employing one large
ring section at each end of a dowel fuselage
assembly. Of the 15 Luna-Swift prototypes,
ranging in size from a tiny 11 inch long

e 4N.ASTRULT
at modeling shapes!?

fﬂgles ‘H' columns, beams, tees, chan-

g

els, tubing in square round, or rec-
. tangular, strip and sheet stock PLUS
yndreds of parg; for - detail reahsm'

i%ll Plast;
happen!

€, 121N ndiams &
l.osMgeles,cal'f 90063

ALL NEW

FOR 1970
Improved plastic fins
Lightweight body tubes
Plastic nose cones
Kits and accessories
"Pop'" launch lugs

C.M.R. BOX 7022 MR
ALEXANDRIA, VA, 22307

Send $.20 for 1970 catalog

model powered by a %A engine to a four
and one-half foot long monster powered by
a single D, four turned in successful flights.
Currently Mark is experimenting with a
low-powered Luna-Swift for Sparrow B/G.
Unfortunately, he didn't report any dura-
tions in his letter. But it's a simple B/G to
build, so put one together and find out the
duration. Good luck!

The increasing interest in Radio Control
has resulted in a number of letters request-
ing more information on this aspect of the
hobby. How does RC equipment work?
What size control surfaces are used? How do
you fly RC? Two inexpensive reference
books will answer these and many other
questions about RC. The first, R/C Primer
by Howard McEntee describes in simple to
understand language the basics of how the
radio equipment works. No theoretical

Luna-Swift XV

LAUNCH tUG —\

1/16” BALSA SUPPORTS

BT-20 1/8” WOOD DOWEL (3 USED)

BT-70 RINGS
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analysis, just the basics necessary for flying.
Using numerous pictures and illustrations,
McEntee describes how to fly with the
rudder only system used on most RC B/G's.
He also explains the design criteria for
stability of a rudder only RC plane.

In a second book, Propo Primer,
McEntee discusses the ‘‘second generation’

Karl Feldman preps his Swift Rocket/
Glider at PVARM-2. He turned in a 27
second flight in this new event.

RC systems. Though little has been done
with proportional units in model rockets,
mostly because of their weight, recent
advances in proportional system design now
make such control possible. The RC B/G
flown by Estes Industries at NARAM-12
employed such a system. Propo Primer
contains none of the basic concepts of radio
control discussed in R/C Primer. Both books
are valuabie reading for any rocketeer even
considering an RC B/G or an RC rocket.
These books, priced at $2.00 each, are avail-
able by mail from Ace Radio Control, Dept.
MR, Higginsville, MD 64037.

The new Rocket/Glider event was flown
for the first time at a major contest at the
Pascack Valley sponsored PVARM-2 on
October 18th. In the Swift R/G event just
about everything from variable geometries,
to a Mini-Bat, and even a Flying Jenny were
flown. There were many DQ's, and no
spectacular flights. Karl Feldman led the
field with a 27 second flight from a styro-
foam delta-winged R/G. We'll have complete
coverage of the PVARM R/G contest next
month in Model Rocketry.

High-Impact Styrene plastic is just now
coming into use in model rocketry. The
Competition Model

Rockets plastic nose

cones are vacuum formed from styrene. If
you need a special nose shape, or a fairing to
cover the RC equipment or mechanical parts
of your B/G or R/G, styrene is the one
plastic material you can work with using the
tools available in your home.

The September 1970 issue of Flying
Models contains an excellent article on
working with styrene. Dario Brisighella Sr.
describes how styrene can be ‘‘drape-
formed” to many of the shapes used in
model airplanes. The techniques he
describes are just as useful for model
rockets. Right now we have an article in
preparation on how to ‘‘drape-form’’ an
ultra-light nose cone for Design Efficiency
models.

Don’'t forget we announced in last
month’s Model Rocketry a special winter
contest. A 1/100 scale Saturn-V kit will be
awarded to the club or individual who can
document having launched in the Jowest
temperature this winter. Rocketeers in the
far North, get those cards and letters
describing your winter launching experi-
ences in now!

T

Write for our free catalogue of X-acto hobby tools and sets. X-acto,Inc.,48-41Van Dam St.,Long Island City,N.Y.11101. Dept. 4
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Seconds after liftoff your Cox Model Rocket hits
1800 feet. Then, the retro rocket pops the chute
open, down it floats ready for another space
shot. Model Rocketry is the most exciting new
hobby in years. And now you can enjoy it
minutes after leaving the store. Because Cox
Rockets are ready to launch when you buy them.
Great hobby to share with Dad.

Check local ordinances before launching. )

Six authentic models to choose from, starting
at under $4. Apollo Little Joe Il, Honest John,
Nike Zeus, Astra Glider, the 21”

Saturn 1B (shown) and Apollo
Saturn V. See them today. Get in
on the excitement. Send 25¢ for

our “Handbook of Model Rocketry.”

Also see our complete line of gasoline powered planes, cars and boats.

L. M. COX MFG. CO., INC. A subsidiary of LEISURE DYNAMICS, INC., 1505 East Warner Ave., Santa Ana, California 92705
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Just what is aerodynamic drag?

Is it really something to be concerned about when building
model rockets?

If you have ever asked yourself {or someone else) these
questions, read on; here are the answers. Drag, as it affects model
rockets, automobiles, airplanes, boats and most everything else, is
comprised of two forces — viscous drag force and inertiat drag force.

Viscous drag comes from the ““thickness’’ or the ‘‘viscosity’ of
the medium involved. A body moving through the atmosphere
*shears’’ the air very near the body surface. A shear stress is set up
because the air particles on the surface are moving with the body,
but the air a short distance away is not moving. This viscous drag
force is something like the frictional force of sliding an objecton a
table.

The inertial drag exists because of the mass or “‘density’’ of the
medium. As a body moves through the atmosphere, air particles
must get out of the way to make room for the body volume. The
frontal area is the effective element for moving the air, and the par-

“ticles must be accelerated to be moved. Thus, (Hooray for Newton!)
the inertial drag force emerges.

How Large Are the Drag Forces?

To get a feel for the magnitude of these forces, compare the data
for a one-ounce model rocket (without engine), using a B6 type
engine. If the C4A is 0.4, the peak altitude will be about 800 feet. If
the weight is doubled, the peak altitude will be about 500 feet.
Now, if the original one-ounce rocket's diameter is doubled, the
peak altitude will be about 400 feet, or a 100-foot greater loss in
altitude from doubling the diameter than from doubling the weight.

With a ten-inch-fong rocket, one inch in diameter {neglecting the
fin projections for now), the viscous force is 0.13 ounces and the
inertial force is 2.1 ounces. These calculations are made assuming a
laminar-flow condition for the viscous drag. That means the air is

-,
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A fish has natural streamlining to help it move through the water
with ‘as little resistance as possible. We can learn a great deal about
the shape of an “ideal’” model rocket from the fish shape.

R
¢=3.7[ul/pV

DRAG

by Richard Trissel

sliding by the rocket with no appreciable turbulence on the body
surface. This is an ideal condition that doesn’t allow for turbulence
due to surface roughness and projections such as launch lugs, joint
seams, etc. Turbulence will decrease the inertial drag but is the
catalyst toward increasing the viscous drag.

What is Turbulence and Streamline?

Turbulence is a condition in which the air flow over the rocket
body surface, interrupted by surface roughness, is not a nice,
smooth or laminar flow. Instead, the air particles get all mixed up,
which in turn, disturb the pressure forces on the rear of the rocket.
The pressure forces on the rear help counteract the pressure forces
on the front which are the source of inertial drag. On a perfectly
“streamlined’’ object, in a non-viscous medium, there would be no
drag. How about that? Unfortunately, this again is an ideal and not
a real-life situation. But a streamlined body is still the best shape for
minimum drag. .

A streamlined object, as the name implies, is one in which the
contour of the body surface follows the pattern set by the flow of
particles around the surface. Separation upsets the pressures on the
front and rear of the body, which will otherwise just balance each
other along the direction of travel. A sub-sonic streamlined body has
a rounded front that curves back to the maximum thickness region
with a long, tapered, sharp rear edge. Anything not streamlined ends
up with a net force (inertial drag) on the nose, pushing it back.
Actually, the inertial drag is caused by viscous turbulence interfering
with the pressure region on the rear of the body. So, the viscous and
inertial drags are tied together.

Force Equations
The inertial drag force equation is familiar to most:
F; lbs) = 0.5Cyp V2A,

where Cy is the drag coefficient, p is the air density {0.002378
slugs/ft3), V is the velocity {ft/sec), and A is the cross-sectional area
(ft2). However, the viscous drag force equation is not so familiar:

Fullbs) = uVB/t,

where u is the air viscosity (3.73 x 107 slugs/ft-sec), B is the surface
area (ft2}, and t is the laminar flow thickness (ft). The thickness, t,
equals 3.7 \/ul/pV where | is the length (ft).

For the ten-inch-long rocket, one inch in diameter, at 200 fps: t
equals 0.037 inches. As rule of thumb, in order not to have
turbulence, the surface projections should be less than one-tenth the
laminar flow thickness. (Writing paper is about 0.004 inches thick.)
That means a projection greater than 0.0037 inches is going to cause
turbulence in the laminar flow region, so the rocket body and fin
surfaces have to be ‘‘glossy-smooth.” Obviously, faunch fugs,
externally mounted shock cords, and seam joints are going to mess
up the viscous flow. Therefore, these projections must be counted in
the inertial drag as part of the cross-sectional area. The fins have a
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considerable surface area and both sides should be included in the
area, B, in the viscous drag formula Fu. if the fins are not
“streamlined,”’ then the fin-frontal area must be included in the
area, A, in the inertial drag formula Fi.

Coefficient of Drag

In the inertia force equation, the factor C4 @ppears as a
non-dimensional constant. This is a nebulous term at best.
Wind-tunnel tests give a number like 0.04 for a streamlined object,
and 0.4 for a bullet-shaped object. This gets complicated by the fact
that different parts of a model rocket have different effective drag
coefficients. The body is like a bullet while the fins are streamlined.
If the computation for inertial drag is made ignoring the fins, then
the minimum C4 cannot be far from 0.4. This comes about because
the drag from a streamlined body (such as a fin) is a factor of 10 less
than the drag from a “bullet shaped” body (such as a rocket).
Assume the body area equals one and the fin-frontal area is
one-fourth the body area. The total C4A for both body and fins will
be0.4x 1+0.04 x % =0.41. If this C4A isdivided by the body area
only, then the average Cq is 0.41. But, what about the viscous drag?
From the previous calculations, the viscous drag is about five
percent of the inertial drag. Then the overall effective C4 is about
0.43. Here's an interesting side item: a round wire 0.1 inches in
diameter has the same drag force, in air at 200 fps, as a streamlined
plate one inch thick. So streamtining really pays off!

What Shape Is Best?

Nature provides the best examples of what is the best shape fora
body to move at high speed through a dense, viscous medium. But,
to make a comparison between model rockets and nature, another
parameter is required — the Reynold's number. The Reynold’s
number (RN = p 1V /u) is an indicator of the relation between
parameters for non-turbulent flow. Small RN's are non-turbulent;
large RN's are turbulent. Different sets of conditions can be
compared by keeping the RN’s of the different sets equal. For
example, to compare the same size object in air and water, the
velocity must be adjusted to compensate for the differences in
viscosity and density of the two media. Water has a density of 1,935
slugs/ft3 and a viscosity of 2.391 x 10-5 slugs/ft-sec. Therefore, the
velocity in water should be one-fifteenth the velocity in air for
comparable performance. A velocity of 17 fps in water is equivalent
to 200 fps in air for an object the size of a model rocket. Since a
small fish is about the same size as a model rocket and easily
achieves a velocity of around 17 fps, the shape of a fish is probably
an aerodynamically sound shape for a model rocket — if adaptive
evolution can be relied upon. The top view of a fish will show the
proper nose shape. The fin outline is a good fin shape, and the fin
cross-section will show the front-edge roundness and back-edge
tapering required to minimize drag forces.

1970 U.S. AIRCRAFT, MISSILES AND SPACECRAFT

e Authoritative information
aircraft currently in production—transports, light aircraft, helicopters, fighters, bombers, etc.
® Also, missiles, rockets, booster vehicles, earth satellites, lunar and space probes, plus 1969’s

outstanding aerospace events, awards, and world records.
® Illustrated with more than 450 official photographs .

Back issues for 1957 and for 1964 through 1969 also are available. Write for prices.

The wire and the airfoil have the same drag though the airfoil is
ten times as thick as the wire. Streamlining really helps!

Golf Balls

Sometimes streamlining just isnt possible, as on the tail end of a
model rocket. Boat-tailing helps, but the engine nozzle can't be
avoided. Another case is that elusive little sphere, the golf ball. This
has nothing to do with rockets, but if a golf ball and a smooth ball
(of the same size and weight) are both hit with a force that sands
the smooth ball 50 yards, the golf ball will go 200 yards — all
because of the dimples on the go!f ball. These indentations cause a
small turbulence in the region very near the ball’s surface which lets
the air particles stay near the surface farther around the back of the
ball. The resultant turbulent ‘wake” is thereby reduced. Perhaps a
small “bump’’ near the tail of a model rocket will have the same
effect.

Summary

What does all this mean to the model rocketeer? Well, it means
that you should make the body and fin surfaces as smooth as
possible. If projections are unavoidable on the body surface,
streamline them. Pattern the nose cone after a ‘‘fish nose,” round
with no sharp corners. Boat-tail the body whenever possible. Body
diameter transitions should be made smooth without corners.
Pattern the fin shape after “fish fins,” with rounded front edges and
tapered back edges. Sometimes fins are set, deliberately or
accidentally, to cause spin. Regardiess of the method used to
achieve this spin, the inertial drag is increased. However, if spin is
deliberate, the least drag comes from using an “‘air-foil” shaped fin
cross-section with the fin aligned straight with the body. In this
manner, the requirements for streamlining are as closely met as
possible while still providing a spin torque in the direction of the
curved side of the fin.

Just keep these few simple rules in mind when you're designing
and finishing your next bird — or should | say fish. You can increase
its performance tremendously.

(including specifications and performance ratings) about U.S.

o —— — e
Please send copies of 1970 U.S. AIRCRAFT, MISSILES AND SPACECRAFT
@ $3.00 $ enclosed.
NAME STREET
(Please print)
City STATE Zip

224 pp.

812" x 11”7
$3.00

Nationat Aerospace EpucatioN Councit

Suite 310, 806 15th St. NW

MAKE CHECK PAYABLE TO

Washington. D. C. 20005
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RECOVERY

SWMRC-2 convened in Lincoln Hall on
the campus of Eastern New Mexico Uni-
versity on Thursday, July 23 under the
sponsorship of the ARC-Polaris Rocket Club
of Portales, New Mexico. This year’'s con-
ference followed the tradition set by last
year's conference. ARC-Polaris is a small but
very strong club, able to command a good
deal of respect and acquire assistance from
local businesses and educational institutions.

President Don Stone and Conference
Chairman Pat Miller started the ball rolling
by registering the twenty-five active parti-
cipants in the Conference and Competition.
Another dozen registered to be observers.
Participants came from Arizona, Colorado,
Oklahoma, Texas and New Mexico, with an
especially heavy showing from the Albu-
querque Model Rocket Club.

Gary Schwede displays his Condor class -

boost glider with dethermalizer. Standard
model

were employed.

airplane construction techniques ~

S—

Dr. and Mrs. Stone gave a reception in
the ENMU library after lunch. Contestants
got to know one another as they viewed the
Moonsuit equipment loaned by NASA, and
toured the displays of model rocketry
materials presented by Forrest Mims of
Micro Instrumentation Telemetry Systems
(MITS) and Ed Brown of Estes Industries.
Forrest, Markeing Manager for MITS, out-
lined and demonstrated several of the
sophisticated miniaturized telementry
devices his company manufactures. He ex-
plained that experience shows there is not
sufficicent interest on the part of the
average rocketeer to justify a business as
specialized as MITS, while those that are
interested frequently do not have the funds
available to plunge into telemetry experi-
ments. MITS will not be offering their

John Hornkohl from Albuquerque talks
on his final refined version of a model
rocket based on Robert Goddard’s front-
engine test vehicles.
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by Melville Boyd

This disgram shows a very interesting
phenomenom observed during one of For-
rest Mims' night time blinking light
launches. {The camers was not far enough
back to record the entire flight, hence the
drawn diagram). The rockat was launched at
a 45° angle away from the line of sight
{sokid line). While drifting on its parachute
the light appeared to be fower at point A
than at point B. Exactly the opposite was
true, however. At point B the light was
much closer 10 the viewer than at A, 5o even
though it was really closer to the ground, it
seemed to be higher. During the parachute
drift from A to B the light was actually
losing altitude and coming closer to the
camera. Thase night launches are best
obtained by mounting the camera on a
tripod, opening the lens all the way, and
taking a time exposure. Normatly very crisp
black and white will make for a handsome
picture, but the parking lot lights have
washed out some of the contrast here,

modules in kit form to reduce costs. Forrest
expects some of his telemetry articles to be
published in electronics magazines, which
could attract new people to model rocketry.

Ed Brown displayed and explained the
Cineroc, Estes Industries’ fantastic model
rocket movie camera, a new D-engine kit
and the competition model Sprint. The
Cineroc, world's only commercially avail-
able movie camera for use in rockets in-
trigued everyone with its light weight, func-
tion, and ease of use. A typical Cineroc
filmstrip was passed around in a handviewer
to give participants a taste of what it could
do. The reception was rife with ideas for
research applications, The most striking
concept involved using a smoke trail along
the body and fins, with a Cineroc to study
actual air flow.

Model registration and inspection imme-
diately followed the displays. Data was
collected from each rocket in order to
determine the theoretical altitude on the
University’s 1BM 360-40K computer. Pat
Miller’'s program was used to calculate the
altitude for each model, assuming optimum
conditions. An efficiency contest is often a
more accurate indication of a modeler’s skill
as it involves careful design and craftsman-
ship rather than brute force and sheer
altitude. For example, a large cleanly de-
signed model can be more efficient than a
small poorly made rocket, though the big
one may not travel as high.

The formal part of the conference began
Thursday night with a talk by Professor
Chris Leavitt of the University of New
Mexico. Prof. Leavitt gave a detailed and
interesting explanation of the school’s Sun
observation experiments conducted on
recent OSO and OGO satellites.

Gary Schwede, a New Mexico Tech
physics major and veteran of SWMRC |,
gave an informal talk on his many inno-
vative model rocketry activities. He dis-
played two handsome variable wing

MODEL ROCKETRY




boost-gliders and a Condor B/G with dether-
malizer, patterned after sophisticated hand
launch gliders so popular with some airplane
modelers. The Condor employed a spruce
fuselage, with mono-filament on the wings’
leading edge to minimize damage. Some of
Gary’s hints are: use balsa with a flaky grain
for maximum strength and minimum warp,
tilt the stab on B/Gs to create turns. ..
rather than adding weight on a wingtip, for
perfect fins use thin birch plywood, as
sanding into the various layers creates a
pattern displaying the accuracy of your
airfoil, don’t use white paint when lightness
is a premium because it is heavier than most
colors, and spray Teflon-Fixit on launch
rods makes for quicker lift-offs.

Forrest Mims of MITS demonstraled
many devices for model rocketry data
transmission via light. He followed his talk
with a night demonstration of the blinking
light in a nearby parking lot. Several
cameras recorded the launch, giving an
accurate visual record of the changing
velocities as determined by the blink
intervals.

Friday, the day of competition, was the
big day for most participants. A bus took

the contestants to the ARC-Polaris launch
complex, named in honor of America’s first
rocketry pioneer, Robert H. Goddard. Low
overcast skies and dampness from night-time
rains cast a dismal gloom over the whole
proceedings, but we all agreed to chance it.
A summer science school instructor had
brought his class to get some first hand
observation of physics in action, and what
rocketeer can refuse an audience? The time
consuming events of Boost/Glide, Parachute
Duration and Spot Landing were flown
from a standard launcher while the rack and
elaborate main firing panel were checked
out. After lunch the skies cleared up, with
only a light breeze affecting parachute drift.

Flight competition ended on a successful
and enthusiastic note, with over 80 birds
having climbed the rails, most of them with
a satisfying flight cycle. After brushing off
the exaust dust, and devouring a quick
dinner, all headed for the evening seminars
held in the ENMU math building.

Pat Miller gave a quick introduction to
fiuid mechanics and the laminar boundry
theory while Professor Stan Gale of ENMU
demonstrated the use of the school’s com-
puter in- scientific research. Later, Forrest

ALTITUDE EFFICIENCY*
(FEET) (POINTS)
BLISS 1244 - ILLIPS 1
SINGLE STAGE MEDIUM THOMPSON 06 ESEEN 899
THO STAGE MEDIUM [ SOFoRTH {783 | schwene 103
THREE *STAGE MEDIUM THOMPSON 1501 THOMPSON 871
VINEYA 3 3
SINGLE STAGE HEAVY | VINEVARD  Z343 | KiDD 832
TWO STAGE HEAVY Mc’'cLoskey 1932 MccLoskey 781
SCHWEDE 107 PATTISON 1
WEIGHT LIFTING PATTISON 863 SCHWEDE 888
THO CLUSTER BOYD 987 BOYD 814
KIDD 1403 BOYD 9
THREE CLUSTER BOYD 1§20' KIDD 8%?
BOYD 1 MInuTE, 18.3 SECONDS
BOOST GLIDE KIDD 2.0 SECONDS
EVANS 3 MINUTES. 6.5 SECONDS
PARACHUTE DURATION SAENZ 2 MINUTES.49.0 sSeconDs
AENZ
SPOT LANDING SheN g9 FEET
R&D SCHWEDE: OPTIMUM WEIGHT DETERMINATION
* NOTE ON EFFICIENCY:
MAXIMUM OF 1 §§ POINTS FOR PERFORMANCE VS..COMPUTER PREDICTION.
MAXIMUM OF POINTS FOR DESIGN, FINISH, CRAFTSMANSHIP.
MAXIMUM OF POINTS FOR OBSERVED STABILITY,
MAXIMUM OF+ 100 POINTS FOR SAFE RECOVERY, INTACT LANDING.
1500 POINTS IS THE MAXIMUM SCORE OBTAINABLE. FEW
MODELERS CAN HOPE TO ACHIEVE THE LOW DRAG
QUALITIES ASSUMED BY THE COMPUTER PROGRAM TO
ASSIGN THE PREDICTED ALTITUDE,
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" Mr. Archie Burkett of the Apollo Test
Facility speaks on the next few years of
NASA'’s space program at the Awards Ban-
quet.

Mims went into detail explaining the Ram-
Air Guidance technique he wrote about in
the February and March issues of Model
Rocketry.

Edwin Brown of the Estes R & D
division present an interesting and under-
standable talk on the mechanics and physics
of model rocket engines. His detailed
explanations demonstrated that the engines
are not as simple as they may appear. ..
considerable refinement and expertise has
gone into making them safe, reliable and of
high performance.

Saturday morning saw another round of
informative seminars, starting with the Estes
film of the Saturn V launch in the Astro-
dome. Forrest Mims then explained the use
of light and heat sensors as practical model
rocket guidance mechanisms. Before ad-
journing for lunch, a panel comprised of
Forrest, Ed. Brown, Gary Schwede and the
author fielded questions from other roc-
keteers.

At last the big moment came . . . awards!
First and second place winners received
certificates, while firsts also were given
model rocket kits. Estes Industries, Model
Products Corporation, MITS, and Vashon
Industries graciously donated many kits to
be awarded as tokens of achievement.
ARC-Polaris club members presented Presi-
dent Don Stone with a plaque commem-
orating his many efforts which contributed
to the conference's success. The Biggest
award of all, the Grand Championship Tro-
phy, was awarded to the participant who in
the opinion.of the judges had demonstrated
the best all-around modeling abilities,
sportsmanship and potential — Gary
Schwede. Gary was hardly able to hold all
the loot associated with his selection .. .a
two-foot trophy, Estes Omega and Cineroc,
MITS light module, several kits and a*
certificate.

Before the conference broke up, plans
were already being made for next year.
Many good things had happened in the three
days-stimulating discussions, interesting
talks and films, exciting launches and dem-
onstrations, and a good time for all. We look
forward to another very professional South
Western Model Rocketry Conference next
year.

11




Tape

BT-50

Full Size

Stand
off

ALY

12

A Canadian Egglofter Design just perfect for the
New Robin EggloftEvent. ...................

Beaver 1C
EGGLOFTER

hy Peter Sauer

The Beaver 1C is a single stage egglofter,
designed to be powered by the Estes D13-5
engine — the only big engine currently avail-
able here in Canada. Designed around the
Competition Model Rockets egg-capsule, the
Beaver 1C is a good contest performer,
though it’s surprisingly simple to build. Even
a beginner with only an Alpha under his belt
should have no trouble putting this model
together, and flying eggloft at the next
contest.

Start with a 12.7 inch length of Estes
BT-50 tube. (It comes cut to this length as
part BT-50L.) Glue an AR-2050 ring 2%"
into the tube. This will serve as an engine
block, and allow the D engine to stick %"
out the rear of the tube.

The prototype Beaver 1C lifts off in an
initial flight test of the design.

Cut three elliptical fins from a sheet of
3/32" thick balsa wood. Be sure the grain
runs across the fins as shown. Also cut the
launch lug standoffs from 3/32 inch balsa.
Sand an airfoil onto the fins and standoffs.
Airfoiling these parts will increase the
model’s streamline, agd lower the drag.

Glue the fins 120" from each other, with
the trailing edge of the pair of fins. When
the glue is dry, fillet the fin/body tube joint
by applying a line of glue to the joint, and
smoothing it with your finger. This increases
the strength of the joint. Remember, that's
a D-engine you're building this model for.

Take the egg capsule, and build up the
rear by wrapping tape around the adapter
until it is a good slip fit for the BT-50 tube.
{The CMR egg capsule is designed to fir an
0.894"” ID tube, while the BT-50 is 0.950"
ID, so a few thicknesses of tape are neces-
sary to assure a good fit.) Don’t wrap it so
thick that the ejection charge will not be
able to blow out the egg capsule.

Prepare an 18 inch parachute, mount the
shock cord, and attach the chute to the
BT-50 and the base of the egg capsule.
Standard attachment methods will work
fine.

Seal all balsa parts with a good coat of
balsa sanding sealer or fillercoat. Sand them,
seal again, and give a final sanding with
#400 or finer sandpaper. Paint the Beaver
1C with a bright, easy to track paint
pattern. A dark red body with black fins
will allow it to show up under most con-
ditions.

Put a fresh, Grade A, large hens egg in
the capsule, and a D135 in the engine
mount, and your Beaver 1C is ready to fly.

Parts List
BT-50L Body Tube
SC-2 Shock Cord
AR-2050 Adapter Ring
PK-18 18" Parchute
ENC92 Egg Capsule

(All Parts except the Egg Capsule are
available from Estes Industries. The Egg
Capsule is available from Competition
Model Rockets.}

MODEL ROCKETRY




Zree... AN 3SIERED LPS or

Y 1 TAPE ... SHOWN HERE =%

WITH ABSOLUTELY NO OBLIGATION TO BUY ANYTHING EVER!

Yes, take your pick of these great hits now! Choose any 3 Stereo LP’
FREE . . . as your welcome gift from RECORD CLUB OF AMERICA
make this amazing offer to introduce you to the only record and tap
—with no obligation or commitment to buy anything ever. As a

s (worth up to $20.94) or any 1 stereo tape (worth up to $6.98)
when you join at the low lifetime membership fee of $5.00. We
e club offering guaranteed discount of 33Y4% to 79% on all labels
member of this one-of-a-kind club you will be able to order any

record or tape commercially available. No automatic shipments, no cards to return. We ship only what you order. Money back

guarantee if not satisfied.

42745 WOODSTOCK— 15113 MAHLER—

Soundtrack (3 records)  Sym. No. 3 (2 records)
Cotil LP Vangu LP

16759 TCHAIKOSKY 42718 BEST OF MIQ
1812 Overture Atlan LP, 8TR, CASS
Mercu LP, 8TR, CASS

33029 BUFFY SAINTE- 63779 MELANIE-Can-

MARIE—Gonna Be A dles in the Rain
Country Girl Budda LP

Vangu LP, 8TR, CASS

33065 JOAN BAEZ—
44389 MYSTIC MOODS  David’s Album
ORCH.—Stormy Weekend Vangu LP, 8TR, CASS
Phili LP, 8TR, CASS

s

33077 JOAN BAEZ—

44378 PAUL MAURIAT

9 ERIC C

: «t :
31799 THREE DOG 33443 IRON BUTTER- 48782 APPLAUSE— 30615 JACKSON FIVE
One Day At A Time NIGHT—It Ain't Easy FLYIn-A-Gadda-Da-Vida Original Cast —ABC

Vangu LP, 8TR, CASS  Dunhi LP, 8TR, CASS Atco LP, 8TR, CASS ABC LP, 8TR, CASS Motow LP, 8TR, CASS

A - J e
LAPTON 65775 VERY BEST OF

66671 RARE EARTH— 4383 30618 DIANA ROSS
Gone Is Love Ecol & YARDBIRDS_Live LOVIN' SPOONFUL Motow LP, 8TR, CASS
Phili 1P, 8TR, CASS

cology
RarEa LP, 8TR, CASS Mercu LP, 8TR, CASS KamSu LP

SAMES BROWN

I

66356 JAMES BROWN

42704 CROSBY, STILLS, 48786 JAMES GANG 66530 BOBBY 34525 HELLO DOLLY-
NASH & YOUNG — Ain’t it Funky —Rides Again SHERMAN Soundtrack
Deja Vu King LP ABC LP, 8TR, CASS Metro LP TweCe LP
Atl‘an LP, 8TR, CASS

49706 B B KING— 33083 COUNTRY JOE & 42665 CROSBY, STILLS 67503 SMITH~
43793 SPANKY & GANG  Completely Well FISH—C J Fish & NASH Minus-Plus
Greatest Hits Blues LP, 8TR, CASS Vangu LP, 8TR, CASS Atlan LP, 8TR, CASS Dunhi LP, 8TR, CASS

Mercu LP, 8TR, CASS

AT LAST A RECORD AND TAPE CLUB WITH NO “OBLIGATIONS" —ONLY BENEFITS!

Ordinary record and tape clubs make you choose
from a few labels—usually their own! They make
you buy up to 12 records or tapes a year—usuatly
at list price—to fulfill your obligation. And if you
forget to return their monthly card—they send
you an.item you don’t want and a bill for $4.98,
$5.98, $6.98, or $7.98! In effect, you may be
charged almost double for your records and tapes.
BUT RECORD CLUB OF AMERICA
DS ALL THAT!
We're the largest all-label record and tape club
in the world. Choose any LP or tape (cartridges
and cassettes&, including new releases. No
exceptions! Take as many, or as few, or no
selections at all if you so decide. Discounts are
GUARANTEED AS HIGH AS 79% OFF! You always
save at least 3313%. You get best seliers for as
low as 99¢.
NO AUTOMATIC SHIPMENTS
With our Club there are no cards which you must
return to prevent shipment of unwanted LP's or
tapes (which you would have to return at your own
expense if you have failed to send written notice
not to ship). We send only what you order.
HOW CAN WE BREAK ALL RECORD
AND TAPE CLUB RULES?
We are the only major record and tape ciub NOT
OWNED . .. NOT CONTROLLED ., . NOT SUBSIDIZED
by any record or tape manufacturer anywhere.
Therefore, we are not obliged by company policy
to push any one label. Nor are we prevented by
distribution commitments. from offering the very
newest LP’s and tapes.
Join RECORD CLUB OF AMERICA now and take
advantage of this special INTRODUCTORY MEM-
BERSHIP OFFER. Choose any 3 LP’s or any 1 tape

shown above (worth up to $20.94) and mail
coupon with check or money order for $5.00
membership fee (a small handling and mailing
fee for your free LP's or tapes will be sent later).
This entitles you toILIFETIME. MEMBERSHIP—and
ou never pay another club fee. Your savings
ave already MORE THAN MADE UP FOR THE
NOMINAL MEMBERSHIP FEE.
LOOK WHAT YOU GET
® FREE Lifetime Membership Card — guarantees
ou brand new LP’s and tapes at discounts up
0 79% . .. Never less than 13 off.
® FREE Giant Master LP and Tape Catalog—lists
1000’s of readily available LP's and tapes
(cartridges and cassettes) of all labels,
® FREE Disc and Tape Guide—The Club’s own
Magazine, and special Club sale announcements
which regularly bring you news of just-issued
new releases and ‘‘extra discount” specials.
® FREE Any 3 Stereo LP’s or any 1 Tape shown
here (worth up to $20.94) with absolutely no
obligation to buy anything ever)!
GUARANTEED INSTANT SERVICE
All LP's and tapes ordered by members are
shipped same day received (orders from the
Master Catalog may take a few dass Ionger). ALL
RECORDS AND TAPES GUARANTEED—factory new
and completely satisfactory or replacements will
be made without question,
MONEY BACK GUARANTEE
If you aren’t absolutel¥ delighted with our dis-
counts (up to 79%)—return items within 10 days
and membership fee will be returned AT ONCE!
Join over one million budget-wise record and
tape collectors now.

© RECORD CLUB OF AMERICA
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RECORD CLUB OF AMERICA I
P.O. Box 5920
Clinton, Iowa 52732 Vo009

Yes—Rush me. a Lifetime Membership Card, Free'
Giant Master LP & Tape Cataloﬁ and Disc & Tape
Guide at this limited Special Introductory Membership
Offer. Also send me the 3 FREE LP's or 1 FREE tape
which | have indicated below (with a bill for a small
mailing and handling charge). | enclose m{ $5.00
membership fee. (Never another club fee for the rest
of my life.) This_entitles me to buy LP’s or tapes at
discounts up to 79%, pius a smali mailing and han-
dling charge. | am not obligated to buy any records
or tapes—no yearly quota. If not completely delighted
I may return items above in 10 days for immediate
refund of membership fee.
3 FREE LP's

I ] I il

or 1 FREE Tape

7 8 track
) [ cassette
$5 ] CASH $5 ] CHECK $5 [ MONEY ORDER
Mr.
Mrs,
Miss
Address

Citym—_ ______State p

[ 1—679—10— |2|o|3|3|9|




For High-Gloss Finishes.‘ Build a

FINISHING

For competition, where drag is a major factor in
performance, there has recently been an emphasis
on smooth finish. Several methods have evolved to
achieve these good finishes — most of these
involving hours of filling and careful sanding to
achieve perfection. Spray painting has reduced to
some extent the amount of time to finish a
competition rocket. The “finishing machine,” as
presented here can greatly reduce the time required
for finishing, and as a bonus provide a more
uniform finish. The tools are simple...just a
motor, some tape, and your normal sandpaper,
paint, etc.

2. Adapters for various body tube sizes can be made by wrapping
the motor shaft with plastic Mystic tape or similar tape until an
engine casing is a tight press fit. A long piece of body tube should be
slipped over the casing to check the centering. Hold the free end of
the tube between thumb and index finger loosely so that the tube
can revolve. Turn on the motor. If the casing is centered, the tube
will spin with no off-center wobble, if it is not centered change the
angle of the casing on the shaft until an even spinning is achieved. If
you cannot get the tube to spin evenly, check and see if there are
any gaps in the tape on the shaft. If there are, rewind the tape on
the shaft and try again. When everything is centered, glue or epoxy
the casing to the tape.

14

MACHINE

by Cuspy

1. The finishing machine is simply an electric motor with an
adapter on the shaft to fit into a body tube. Any sort of electric
motor of 1000 to 3000 RPM and at teast 1/20 HP will work. The
motor must be mounted solidly to a work table or piece of wood.
Motors from compressor units, junked refrigerators, or old washing
machines are good for permanent installations but any electric drill
{mounted in a stand such as the Arco Drill Stand, Cat. No.
14 E 14200, available for $1.29 from Lafayette Radio) with an
adapter chucked into it will work as a temporary unit.

3. The rocket should be completely assembled except for fins and
launch lugs or any other deviations from symmetry. it should be
mounted with a tight press fit on the machine. Coats of filler or
color should be brushed on with the motor off and allowed to dry
completely. | have found that the easiest and best filler for sealing
both balsa and body tubes is Aerogloss Balsa Fillercoat. All gaps,
such as the nose cone/body tube joint in a rear ejection model
should be filled with a paste type filler such as Hobbypoxy stuff.
Fill slightly above the surface level, and the excess will be sanded
down later. Nose cones can be separately finished by fitting them
tightly into a small piece of body tube and putting that on the
machine. After finishing, the nose cone is removed and used on the
rocket.

MODEL ROCKETRY
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4. When the filler or paint is completely dry, you are ready for
sanding. Sandpaper for initial filling should be 220 to 280, for final
filling and color coats either wet or dry 320 to 500 is advised. Bear
in mind that all sanding should be done lightly: you don’t want to
sand through the paint, you just want to smooth it down. The free
end of the rocket should be loosely cradied between thumb and
index finger so that it may rotate but not wobble. The motor is then
turned on and the sanding done. When you have sanded all the
rocket except the area you are holding, shift your “‘cradle” back a
little to the rear (to the section you have done} and sand the
unsanded part. Under no circumstances should the motor be turned
on without supporting the free end of the rocket. Filler coats should
be applied until all surfaces are completely smooth. Since the rocket
will be completely smooth by the filler, fewer color coats need be
used.

5. After the final light sanding of the color and trim coats, clear
dope or paint should be applied if maximum gloss is desired. The
rocket can then be polished using Sig Rubbing Compound. This
rubbing will eliminate the final surface irregularities. The fins, which
should be completely finished beforehand are now ready to go on.
If the rocket was finished in dope, the fins can be glued directly to
the paint with Ambroid cement; otherwise the finish should be
scraped off in a small area where the fins are to go and the fins glued
directly to the body tube. Fillets should be done with cement to
strengthen the joint. The area of the joint is then sanded if necessary
and paint applied to it by hand (just to the joint area, not the whole
rocket). Use of a “finishing machine’* will greatly reduce your time
to achieve a good ‘‘competition finish”’.
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FOR REALLY BIG
DEMONSTRATIONS

A 10 FOOT TALL MODROC

Do you want to make it big in model
rocketry? Are you developing an inferiority
complex because NASA has bigger toys to
play with than you do? Do you believe that
if some’s good, more's gooder, and too
much is just right? Are people bothering
you because you build those /ittle paper
rockets? Well then, the TALL TAIL 10 is
for you!

Large model rockets, although somewhat
impractical, are probably the most impres-
sive to see, both in the air and on the
ground. They are very useful for demonstra-
tion launches. You might also want to try
one for predicted altitude, at least you
wouldn’t have to worry about the trackers
losing sight of it. (There might be a problem
if one tracker was sighting on the tail of the
rocket and the other was sighting on the
nosel)

The original TALL TAIL-10 was launched from the 8-foot C-rail launcher prepared for

The first really long model rocket that |
know of was back at NARAM-11. This was
Gary Lindgren’s 8 foot model powered by 3
clustered C's. Its flight was unsuccessful due
to parachute failure, but the point was
proven that such a model could be built.
The next step up was Guppy’s 17 foot
monster flown at NART-1. It was con-
structed of 6 different sizes of body tube,
using approximately a 3-foot length of each.
Power was by two D13’s. The rocket
ascended perfectly for about 100 feet. Then
it folded in the middle (in the BT-50
section). Due to its size and light weight, the
model fell quite slowly and safely. At
present, there is at least one 20 ft. rocket in
the design stages, incorporating some new
methods of strengthening the tubes to
prevent folding.

The TALL TAIL 10 is approximately 9%

the Flop-Wing Condor (see August 1970 MRm). The easiest way to load the rocket onto the
launcher is to hold the launcher parallel to the ground and slide the rocket onto the C-rail. If
your range comes equipped with a 20 foot stepladder, more normal loading procedures can

be used.

The TALL TAIL-10 stands in its

launcher. Though this version was launched
from an 8 ft. C-rail, almost any heavy duty
system will work. A 5 foot length of 3/16"
diameter launch rod is probably the best
“portable’” system. This bird is just too big
to fly well off a 3 foot rod.

ft. tall. This size is small enough to get by
without any exotic bracing, but large
enough to be impressive. The rocket can be
built using standard components in standard
lengths, If you wish it can be built so that it
comes apart into 3 ft. sections for trans-
portation and storage. The name comes
from the length, with slight exaggeration on
the 10 foot figure, mainly because TALL
TAIL 9.56748 ... just doesn’t sound very
impressive. A single D13 was chosen for
power, mainly to provide a slow liftoff and
to limit the altitude.

Construction follows standard practices,
only more so! Begin by joining the pieces of
body tube using stage couplers. Use extra
care to make certain that the tubes are
aligned properly. The shoulders of the balsa
adapters must be lengthened to provide
extra strength. This is best done by gluing a
stage coupler to the back of the adapter as
shown in the drawing. Be very careful with
the alignment. After the glue has set, apply
a fillet to the joint on the inside of the ring.
A disk of paper or balsa should be glued to
the back of the stage coupler ring to prevent
the parachute from getting stuck inside the
ring at ejection. !t is not necessary to use
the coupler on the TA-5060 if you are
planning to glue your rocket together
permanently. The BT-70 ring should be
sanded until it is a smooth slip fit in the
tube. Be careful to avoid any slop because
the adapter is the base of a 6 ft. nose cone!
The adapters are now glued into the proper
tubes, again being very careful of alignment.

Since no engine mounts are available for
the BT-70 tube, you will have to build your
own. First, install an engine block in a 2%
piece of BT-50. An engine hook can also be
used if desired. Next, cut 4 spacers from
1/8’' balsa. These are glued onto the BT-50

MODEL ROCKETRY




like fins. Sand the spacers until the engine
mount is a slip fit into the BT-70, and is as
close to centered as possible. Cut two disks
from heavy paper or cardboard and glue
them to the ends of the engine mount. The
entire assembly is now glued into the back
of the BT-70. Apply a fillet around the base.

A 24" chute on each section should be
considered the absclute minimum. A 30" or
36 chute would be much better. The
chutes should be made from medium weight
plastic. | decided to use a system on the
forward section to land it horizontally to
distribute the loads more evenly. This is
shown in the drawing. Guppy has proposed
another system, using a trained recovery
crew. The system works as follows: the
forward section is descending vertically
under a chute, one person on the team grabs
the nosecone and moves to one side, the
next person grabs the first adapter section
and moves (hopefully) in the same direction
as the first person. This continues until the
entire section of the rocket is caught.

The rocket should be flown from some
type of heavy duty launcher such as a C-rail
or a 3/16” rod. The longer the launcher, the
better. There should be no problem with
prepping the model, just remember to use
lots of wadding. If you built your model to
separate, it would be a good idea to tape the
two upper sections together, so they don‘t
separate, at least not in flight. If you make a
mistake in prepping, your TALL TAIL 10
will very quickly become the SHORT
SNOUT 6...6 being the overall length in
millimeters, the number of pieces in

millions, and its current market value as
scrap paper in cents,

At the rate we're going now, it won't be
long before the first model rocket reaches
the moon, by virtue of the model being
238,860 miles tall . . . .

E

o 0

Liftoff! The TALL TAIL-10 climbs
above the spectators and contestants at
MARS-V. Ten foot rockets don‘t seem to be
very useful in competition, but you sure can
put on a good show with them. The TALL
TAIL-10 was especially designed for demon-
stration flying. If you want to really send it
high, replace the single D-engine with a
cluster of three, but for reliable deomonstra-
tions a single D is all that is necessary.
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For Foxmitter Experiments

A HUMIDITY SENSOR

Over the past year and a half, a number
of readers have written in with suggestions
for sensors and other improvements. One
such suggestion came from Robert Staehle
of Rochester, N.Y. He pointed out that
Allied Radio sold a humidity sensitive
element which appeared to be compatible
with the Foxmitter. | checked into it, and
bought one of the elements. It consists of a
piece of plastic measuring about one inch by
one inch by one-quarter inch. One face of
the plastic is indented and has a number of
silver lines running parallel to each other.
The unit has two wires running from it, and
apparently the moisture in the air changes
the resistance between the sets of parallel
silver lines on the sensor face. The result is
that the resistance of the sensor element
varies from 200 megohms at 26% relative
humidity to 75 kilohms at 100% relative
humidity.

Ground tests of the unit demonstrated
that it is very sensitive to changes in

by Richard Fox

Humidity Sensor Parts List

Humidity Sensing Element DeVry

tndustries Hygropak Humidity Sensing Element,

model HA {available from Allied 1970 Catalogue page 308,
part number 60A7746)

Female Miniature Connector

R/C Craft Connector, 6 pin, Model #19K61 (available from

Ace R/C, Higginsville, Mo. for $ .49 plus $ .50 handling)

Battery Holder

Resistor R,

humidity. However, the flight tests proved
to be disappointing. The recordings showed
practically no variation in humidity from
ground level to about 800 feet. The record-
ings did show a very slight rise in humidity
at lift-off, which was probably due to the
passing of the deflected exhaust gases past
the sensor, and a slightly lower humidity at
peak altitude than on the ground, but the
changes were so slight that they were not

A D B E G C

FEMALE MINIATURE
CONNECTOR (Top)

470,000 OHM
]

(¥

HUMIDITY SENSOR

LEAD LENGTH
NOT CRITICAL

| BATTERY HOLDER +

One: HUMIDITY SENSOR

Figure
WIRING DIAGRAM. Hookup of the
Hygropak Humidity Sensor is quite simple.
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Figure Two: HUMIDITY SENSOR

SCHEMATIC DIAGRAM. A 470,000 ochm
" resistor is connected in parallel with the
humidity sensing element.

Keystone #50053 (available from Lafayette as #34E50053)

470,000 ohms, 1/4 watt carbon resistor

measurable.

Two other problems lessened my enthu-
siasm over this device: The sensor is not
only sensitive to humidity, it is sensitive to
finger prints, smoke, dirt, and ejection
charge gases. I n fact the sensor must be kept
in a sealed plastic bag when it is not in use.
The other problem is that the price of the
sensing element in the 1970 Allied Cata-
logue was $5.00, which is considerably more
expensive than the price of the average
sensing element described to date.

On the other hand, it would be inter-
esting to fly the humidity sensor into a low
hanging cloud, or to fly it in conjunction
with a temperature sensor. For this reason |
am presenting a wiring diagram, Figure One,
and a schematic, Figure Two, which show
how to connect the DeVry Industries
Hygropak Himidity Sensing Element model
HA to the Foxmitter-2. As usual, the Fox-
mitter transmits to the ground an audio
tone whose frequency is controlled by the
quantity being measured. A high pitch
means high humidity, and a low pitch means
low humidity.

Fly the sensor with the sensing face
exposed to the outside air. If any of you
obtain significant data from the sensor,
please write us and let us know!

See Next Month’s Model Rocketry
For Complete Electronic Plans For

THE SOUND - CINEROC
To Film Sound Movies From Your Modrocs
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If you fly in schoolyards or other small fields
don’t miss out on B/G fun

FLY THE ‘WASP’

Hornet Boost/Glider
Designed by Marc McRenolds

The Wasp was developed to meet the need for a small, high-
performance, boost/glider for flying in the restricted flying areas
around cities and suburbs. Those big Hawk and Eagle B/G’s are
fine . . . if you have the room to fly them. But if you live in or near
a city, and do most of your flying in a school yard, park, or some
other 200 foot by 200 foot flying area, what do you do then? Well,
you can give up flying B/G. Or you can put a B or C engine in your
standard glider, and give it up for lost on its first well trimmed
fiight. But if you want to continue flying boost/glider, and you
.would like at least a chance of seeing the glider again (even though
the new competition rules don’t require that you return the glider
to set a record), the Hornet event is just for you. And the Wasp is
just the thing for Hornet flying!

On its first test flight, powered by a %AB-2S enginé, the Wasp
turned in a time of 64 seconds. Not a bad time, though it was
improved on with some more careful trimming. A couple of more
%A flights proved the bird’s consistency. Then came the real test of
structural strength — its first flight under A engine power. It held
together, and turned in a 118 second duration. So don‘t worry
about a well built Wasp falling apart in the Hornet event. It's strong
anough for an occasional Sparrow flight or two.

The wings are cut from 1/16” thick sheet balsa. Since the aspect
ratio (wing span divided by the wing chord) is quite low, even this
thin wing is quite rigid. The stabilizer and rudder are made from
1/32" balsa — much too thin and light for most B/G's. The secret to
the Wasp’s success with a 1/32" balsa stab and rudder is the
relatively low aspect ratio of these parts. The stab is twice as long as
it is wide, and that shape was chosen to provide rigidity not good
looks. It’s glued to the boom over its entire length, providing the
kind of reenforcement that is necessary to brace the thin balsa
against the forces of a %A or A engine. The boom itself is
constructed from balsa, not spruce, again to save on weight. Though
a balsa boom will generally snap under the acceleration from one of
the larger engines, flying a Hornet B/G is a whole different ballgame.
Balsa is strong enough, and spruce just costs you unnecessary
weight. My Wasp has flown a dozen times without snapping the
boom. These weight saving techniques will make the Wasp one of
the lightest B/G’s seen at any contest. A well finished version should
weigh in at no more than 1/4 of an ounce, without pod or engine,

If you stick to flying it only in Hornet, you can trim the Wasp so
you'll never lose it. But if you really want to maximize the duration
you’ll have to trim it for a fairly tight circle, with a radius of about
fifty feet so it can catch a thermal. If you trim it that way and
succeed in finding that thermal, watch out! . . . you may prove that
it's possible to lose this Hornet B/G.

Construction of the Wasp is relatively simple for a contest glider.
In fact the only tools you really need are a sharp X-Acto knife, or a
razor blade, and a piece of #400 sandpaper. It takes about two
hours to assemble the Wasp, and most of the time it really is fun!

DECEMBER 1970

Boom Construction

As mentioned previously, the boom is cut from a piece of 1/8"
thick balsa stock. Choose a strong, warp free balsa boom, as any
bend will exert an unwanted tail moment during boost. Just trace
the boom pattern from the plans, and use it to mark the boom for
cutting. Be sure to use the one pre-cut edge of your balsa stock as
the top edge of the boom. It is important that the top edge be

The WASP sits prepped on the pad. A stretched spring over the
launch rod is used to keep the pod from sliding down the rod. It's
much easier than tape, and the next rocketeer to use the rod isn’t
left with a mess to clean up. Note that, like most competition B/G’s
the WASP is left unpainted. Fine sanding, with #400 to #600
sandpaper, of all surfaces is all the finishing that is necessary.
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Cut the Piece-X from the boom using a sharp X-Acto knife.
Remove the entire section as a single piece. This will be used later as
the Piece-X attachment to the pod.

straight since it will be used for accurate alignment of the wing and
stab,

Cut the Piece-X from the boom using a sharp X-Acto blade.
Don‘t crush the Piece-X, cut it cleanly using a straight, careful cut.
The Piece-X cut from the boom will be used fater, so put it aside.
Sand the inside of the Piece-X until it is smooth. Be careful not to
remove too much material or the pod will fit too loosely.

Sand the boom to the “half-oval” cross-section shown in the
plans. The top edge should remain flat, but the bottom is ovaled.

The sheet balsa sides of the Piece-X pod should be cut from
1/32" sheet baisa. Apply a light coat of glue to the boom where the
sides will be attached. Be very careful not to get any glue inside the
pod cutout. Glue the sides to the boom, and set the entire assembly
aside to dry.

Wing Assembly

Cut the wings from a sheet of strong 1/16" thick C-grain balsa
sheet. C-grain is much stronger than regular balsa, and will hold up
to the engine stresses better. {If you can’t locate C-grain, and decide
to build the Wasp anyway, dont fly it with an A engine.)

Using #400 sandpaper, shape the wing to the airfoil shown in
the plans. Note that only the high-point line should remain 1/16"
thick. The leading edge is rounded, and the back portion is tapered
to about 1/32” thick at the trailing edge. Place the wing on a flat
work area and use a sanding block (a sheet of sandpaper wrapped
around a 2" x 2" wood block will work fine) to sand the trailing
edge airfoil. Since the wing airfoil is flat-bottomed, the entire wing
can be sanded in this manner.

After both wing sections are airfoiled and sanded to a smooth
finish, they should be glued to the proper dihedral angle. Pre-glue
the chord edge of each wing panel with a thin coat of Ambroid. Let
it dry for five minutes while you're getting the work area set up.

Place a piece of wax paper on the work board, and locate a box
or similar object about 2" high to prop the wing up. When the glue
is dry, lay one wing panel to the first, and support the second panel
at the proper dihedral angle by placing the 2" high box under the
wing tip. Set the entire assembly aside to dry.

Stablilzer and Rudder

The stabilizer and rudder are cut from 1/32"” thick sheet balsa.
Trace the pattern in the plans onto the balsa, and cut them out.
Lightly sand both surfaces of these parts with #400 or finer sand-
paper until they are smooth. Do not attempt to round the leading or
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trailing edges unless you are skilled at sanding, or you will break
these delicate pieces. Don't worry, they will be much stronger when
they are glued to the boom,

Pre-glue the boom, stabilizer, and rudder along the attachment
lines. When dry, glue the forward 7/8ths of the length of the
stabilizer to the boom and allow to dry. Cuta 1/32" x 1/32" x 1/8"
balsa shim from the 1/32" sheet baisa. Gently bend the trailing edge
of the stabilizer from the boom, and slide the shim into place
between the rear of the stabilizer and the boom. This creates a slight
“up elevator’ effect on the stabilizer. 1t's not enough to affect the
glider’s performance during boost, but it will help the Wasp make a
fast pull-out during transition. Glue the shim and rear part of the
stabilizer into place, and hoid it in the bent position for about five
minutes while the glue dries.

Glue the rudder into place, and put the entire boom assembly
aside to dry.

Pod Assembly

The Piece-X pod is constructed in the normal manner. Cuyt the
pylon from 1/8” thick balsa as shown in the plans. Sand it to an
airfoiled shape as shown. Then glue the Piece-X, earlier cut from the
boom, in place on the bottom of the pylon,

Glue a 4" length of BT-20 to the top of the pylon. When dry
apply a glue fillet for added strength,

Hoilow a BNC-20A nose cone to decrease the weight. Add an
EB-20A’ engine block to the pod. Tie the shock cord to the front
edge of the pylon and to a piece of shock cord attached directly to
the nose cone. Use an 8"’ chute for recovery,

When the pod assembly is dry, slip the Piece-X in and out of the
boom. If it is too tight, sand the Piece-X lightly until it just fits
smoothly. The fit is correct when the glider just begins to fall off
the pod when the entire assembly is held upside down by the pod.

Wing Attachment

Pre-glue the bottom of the wing chord and the top of the boom
along the attachment points. Glue the wing to the boom with the
entire wing assembly tilted approximately 10 (see plans). The wing
assembly is tilted to introduce a slight turning force, which causes
the glider to circle during glide without interfering with the boost.
When dry, fillet the wing/boom joint for added strength

The dihedral is glued in the wings by placing one of the wings
flat on a work surface, gluing the joint, and Pproping the other wing
panel up with a 2” block inserted under the wingtip. A standard
35mm film box, 1%” high, is just about the right height to prop up
the wing.
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Glide Trimming

Remove the pod and find a small field for glide trimming — any
reasonable size backyard will do fine. Clay is probably the most
convenient trimming weight. {If your hobby shop does not stock
trimming clay, get some artists clay at an art supply shop. It sells for
about 40¢ a pound — more than enough to trim hundreds of Wasps.)
Trim weight is added to the lower part of the forward boom.

Without any trim weight, if your choice of materials was similar
to mine; your Wasp will stall when hand launched. Add a littie
weight to the lower edge of the boom near to the front. Toss the
glider again, and note that the stall is not as great. Continue with the
addition of slightly more trim weight each time until the Wasp
begins to glide cleanly, just on the verge of a stall. Trimming by this
method will usually result in an almost optimal duration glide.

When you get out on the field, trim it again. The time for final
trimming is just a few minutes before your flight. If the weather is
windy, add a bit more nose weight. This will decrease the angle of
attack, and slightly increase the glide speed of the B/G. It seems to

help in windy weather. °

The wing was mounted at a 10 angle to cause the Wasp to glide
in a gentle turn. If the turning radius is not small enough for your
field, you can tighten the turn by adding a small amount of trim
weight to the wing tip on the side you wish the glider to turn
towards. If you do this, be sure to retrim the glider for optimal
duration after the addition of turning weight.

Flying the Wasp is as simple as any other single engine rocket,
Just prep the engine as normal. Add some chute wadding and an 8"
chute to the pod. Check to see that the pop-pod fits loosely into the
boom. To keep the glider from falling off the pod while on the pad,
a stretched spring can be used to support the pod. (Take a look at
the photograph to see how this is done. Suitable springs are available
from Space Age Industries, but the more expensive spring from a
ball-point pen will also work if you can’t locate the SAI spring at
your hobby shop.)} Slide the launch lug down the rod, hook up the
clip leads, and fire!

Good Flying!

Mr. Wizard's
Opens in Mass.

TV’'s Mr. Wizard (Don Herbert) and
Andy Macalaster of Newton, two experi-
enced gentlemen in the field of science

Gov.

Colorado Governor

Love Tours Estes

education, have combined their talents in a
new venture to aid the youngsters in their
pursuit of scientific knowledge. They have
opened a MR. WIZARD'S SCIENCE CEN-
TER at the intersection of Route 9 and
Route 16, in Wellesley Hills, Massachusetts.

SCIENCE SPOKEN HERE is the slogan
of this unique Center where traditional
science apparatus, science toys and hobbies
and science books will all be carried under
the same roof. The store has two floors, the
first floor exhibits equipment for model
rockets, physics, optics, electronics and

Fires Saturn-V
L}

Colorado Governor John Love
recently toured the Estes Indus-
tries plant in Penrose, Colorado.
Governor Love, accompanied by
Vernon Estes, saw the Estes
manufacturing  facilities, and
launched an Estes 1/100 scale
Saturn V model. The Governor
was in Freemont County, Colo-
rado, to visit with Republican
leaders. He took time out from
his busy schedule to look over the

space, and the second floor carries chemis-
try, life science, and earth science materials.
In addition there is a workshop with raw
materials available for project construction.
Personnel are carefully selected for their
knowledge and experience in science.

The model rocket section of the store
features a complete line of Estes, Centuri,
and MPC parts and engines, as well as FSI,
Cox, Estes, Centuri, and MPC Kits. The
stock includes everything from beginners
kits and starter outfits, to Saturn V's and
CINEROCS for the advanced rocketeer.

Once the first Mr. Wizard Science Center
has been established, Herbert and Macalaster
plan to have such centers throughout the
country.

world’s largest

model rocket
manufacturing facility.

Governor John Love (left) launches Estes Saturn-V
as Vernon Estes looks on.

NEWS

NOTES

ARRA Convention

The Atmospheric Rocket Research Asso-
ciation is presently organizing the second
Canadian Modei Rocket Convention to be
held in Montreal on July 2-4, 1971. The
convention activities will include discussions,
speakers, films, rocket competition, and a
banquet. Improved ‘facilities and a more
suitable launch site are top priorities in the
planning.

The Second Canadian Model Rocket
Convention will feature activities and dis-
cussions for all Rocketeers from beginners to
advanced. Convention information is avail-

L
The first Mr. Wizard's Science Shop, with a complete stock of rockets and supplies, has able from ARRA, 7248 2nd Avenue,

opened in Wellsley Hills, Massachusetts.

DECEMBER 1970

Montreal 453, Quebec, Canada.
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First Canadian

Regional

AARM-1

Held in Alberta

July 11 and 12, 1970 saw the first
Canadian Regional model rocket compe-
tition held in Alberta. The meet was
attended by members of the Model Rocket
Club of Canada (Calgary) (MRCC),
Northern Alberta Rocket Research Corps
(NARRC), several independent rocketeers, a
team from Las Vegas, Nevada, and hosted
by the Edmonton Rocketry Club (ERC).
The contest was flown from a 160 acre grass
pasture land selected especially for the
meet. The rocketeers stayed in tents in a
campsite at the man-made lake outside the
town of Morinville, just a mile and a half
downrange from the launch site.

Fear of the meet being rained out
persisted up to the time that it started. In
fact a cloudburst plagued out-of-town
rocketeers trying to get to the meet the
night before. A short rainfall hounded the

: 5
5

|

contestants on the morning of the eagerly
awaited event, but cleared up in time for the
meet to start on schedule. By the time the
range was set up with launch racks, field
telephones, range tent, trackers, and cleared
of manure, the sun was shining!

Several test flights of boost/gliders were
followed by the start of scheduled events.
Design Efficiency, where the altitude
achieved is divided by the total impulse of
the engine used, was first on the schedule.
An added restriction was placed on models
entered — the rocket had to be of the
owners own design. This was done in an
attempt to get the mostly kit building
modelers to design their own birds. As is
usual for most meets, the tracking was not
quite up to par in the first event. Only Lee
Clark and Mark Harris got tracks in Junior
for first and second respectively. Senjor was

& ~

Photos by Allen Ausford. Processing by Steven Joe.

The Parachute Duration models were standard designs. At far left Fred Rayner hooks up
his PD model while Marc Harris (far right) gives his a final check-out. {Center) Denis Lufkin

safety checks his sister Patti’s model.
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worst. Denis Lufkin thoroughly threw a fit
when the track was lost on his mylar rocket
(under %A power and reaching a peak of
maybe 150 feet)} which melted from the
ejection charge. The Hinemann-Nielsen team
couldn’t complain when they finally got
tracked on their second flight, and came off
with a nice 100 points for the only Senior
track. Shortly after D.E. tracking West
complained that they were being attackéd
by a herd of cows. Obviously some frus-
trated rocketeer had sicked the cows on
them!

Swift B/G followed, and was dominated
by the Hinemann-Nielsen team all the way,
After their Jiskra wiped out in a swamp
during a test flight, they brought out their
Flatcat. The Flatcat turned in an 86.3
second flight for first. Jim Collins managed
a 54 second flight to capture third, while
Denis Lufkin’s glider (?) lost its trim weights
and dove in to still capture third with 15.3
seconds.

By the time Class | Altitude rolled
around, tracking, headed by Richard
Pougnet, had reflexes faster than an “F"
powered Streak. And they needed them
too! Some very exceptional altitudes were
turned in in some cases. Lee Clark whipped
up to 831 meters for a very good first in
Junior. Fred Rayner's WAC Corporal
captured him second with 588 meters, and
Ken Scofield was awarded third with 462
meters.

The performance of the Seniors was, to
say the least, spectacular. Denis Lufkin’s
tower launched ORION Il soared to an
amazing 1188 meters for what was one of
the most beautiful flights of the meet. The
Hinemann-Nielsen team tied Fred Potter's
odd-looking  ABSURD BIRD with 642
meters for second place. The only rocket
lost during the event was Patti Lufkin's
MAU TIGER, which also lost track, as it hid
itself beyond a rise uprange. Saturday’s
events came to a close just in time as rain

S
Len Boscoe’s Mark lifts off on its 140.6
second PD flight. The Mark captured a
third in Senior PD, but Len had to walk a
half-a-mile to recover the bird.
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clouds swept over the area.

That night at the campsite after supper
Denis Lufkin and Fred Potter had a duel of
beans against popcorn at five paces.
Following this ERC members began
throwing Denis into the lake and were glee-
fully joined by the others. “What did | ever
do to you?", he asked. ‘“You organized this
meet,” was the reply.

Saturday was finished off by discussion
sessions on the organization of clubs,
Canada’s regulations on model rocketry,
model rocketry in the U.S., Boost/Gliders,
engine comparisons, scale modeling, model
finishing and how bad tracking was during
Design Efficiency. Cody Hinemann and
Alan Nielsen from Las Vegas were the
center of discussion during the session and
proved to be of much help. They suggested
that Canadian rocketeers get together and
try to reorganize the Canadian Association
of Rocketry in an attempt to improve their
services and regulations. Following a good
discussion session the contestants retired to
their tents after an exhausting day of
competition.

Sunday the range opened at ten o'clock
for what was certainly the most exciting
event of the meet — Parachute Duration.
The Juniors were out in full force and
turning in good times with Ken Scofield
drifting in for a 135.4 second flight to
capture first place. Mark Harris received
94.5 seconds for second and Patti Lufkin
94.4 for an exceptionally close third place.
With only a mild breeze and temperatures in
the nineties, the Seniors were blessed with
near perfect PD weather. Denis Lufkin
turned in a fantastic time of 270 seconds.
The bird was tower launched and fea
tured an octagonal 18, haif-mil chute
which packed neatly into 101% inches of
BT-20. The Hinemann-Neilsen bird went up
with a 36" half-mil chute ready to kill but
fortunately . . . | mean unfortu-
nately . . . broke its shock cord and sent the
huge chute drifting away merrily with a
nose cone. Cody and Alan quickly loaded

The Winners! From left to right are the first Canadina Regional Champions: Ken
Scofield, Denis Lufkin, Cody Hinemann, Alan Nielsen, Fred Rayner, and Lee Clark.

up another rocket with an MPC mylar 18"
chute and still captured second with a very
good time of 191.9 seconds. Len Boscoe
took time from his duties as Range Com-
municator and-Data Recorder long enough
to wrap up third with 140.6 seconds.

The new event, Streamer Duration, was
flown next. Since most contestants were
unfamiliar with streamer flying, quite a few
rockets pranged. Still, amidst broken shock
cords and. charred streamers, a few winners
came through. Fred Rayner topped every-
one with a 53.1 second flight for first place
in Junior, while Roy Brander’s 20.6 second
flight took second. In Senior, Denis Lufkin
came through with 38.6 seconds for first
while the Hinemann-Nielsen team took
second with 30.6 seconds.

The last scheduled event of the day,

Scale, proved rather interesting with some
very well built models entered. The compe-
tition was hot for first place as the static
judging showed a tie between Lyall George's
beautiful Saturn 1B, and the Hinemann-
Nielsen team’s MPC Vostok. The flight
judging made the difference, as the Vostok
lifted beautifully under C9 power for a
perfect flight. Lyall’s Saturn, however, was a
cluster of 4 C6-5s. After spending nearly an
hour hooking up igniters and clips and using
ERC's launchrack with built in cluster relay,
the Saturn lifted under the four engines for
a beautiful flight. Unfortunately, on the
way down the shock cord broke about 100
feet up, tumbling the rest of the way. That
made the difference. Denis Lufkin’s Saturn
IB was not as fortunate on cluster and
power pranged 50 feet from the launcher. it

P

AARM:-I Results

Class | Altitude

Junior

Lee Clark MRCC
Fred Rayner ERC
Ken Scofield MRCC
Senior

Denis Lufkin ERC
Hinemann-Nielsen

Fred Potter MRCC

Junior

Ken Scofield MRCC

Mark Harris ERC

Patti Lufkin ERC

Senior

Denis Lufkin ERC

Hinemann-Nielsen

Len Boscoe NARRC
Streamer Duration

Junior

Fred Rayners ERC

Roy Brander

DECEMBER 1970

MRCC
(remaining entries DQ)

Senior

Denis L.ufkin
Hinemann-Nielsen

ggé me{ers
meters . .
Hinemann-Nielsen
462 meters Jim Collins
Denis Lufkin
1188 meters
642 meters
642 meters
Hinemann-Nielsen
Lyall George
Denis Lufkin
135.4 seconds
94 .5 seconds
94 .4 seconds Junior
Lee Clark
270.0 seconds Mark Harris
191.9 seconds
140.6 seconds Senior

Hinemann-Nielsen

53.1 seconds
20.6 seconds
Denis Lufkin

Hinemann-Nielsen Team

ERC 38 .6 seconds

30.6 seconds

(remaining entries DQ)

Swift B/G
86.3 seconds
MRCC 54 .0 seconds
ERC 15.3 seconds
Scale
Vostok
ERC Saturn 1B
ERC Saturnl1B
Design Efficiency
MRCC 74 points
ERC 29 points
{no other tracks closed)
100 points
{no other tracks closed)
Overall
200 points
ERC 151 points-
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d " i
Brian Hades, president of MRCC, slips his
overnight “odd-ball” creation onto the
launcher. Showing much ingenuity with
materials, the “rocket” was made from two
paper cups, cardboard fins, and was held
together with masking tape.

was awarded third place.

All during the meet the contestants were
humored, assisted, and kept in good spirits
by the only two girls at the meet — Patti
Lufkin and Leslie Rhodes. They came in
handy for running errands, helping on the
range crew, and generally adding a girl's
touch to the meet and were very much
appreciated by the contestants.

An amusing session of sport flying ended
the meet starting with a demo flight of a
“D" powered Little Joe Ii by the
Hinemann-Neilsen team. Fred Potter's
ABSURD BIRD really went absurd under
two stage power as it pranged real bad at the
side of the range tent. Probably the novelty
of the whole meet was an odd-ball rocket
built out of paper cups the previous night
by Brian Hades, president of MRCC. The
rocket had cardboard fins and a launch lug
at least twice the size of the launch rod,
which of course resulted in highly severe
launcher tip-off. It landed right on the range
firing table,

The trophies and ribbons were awarded
following that and the Supreme Instrument
Services Award aggregate trophy was taken
by Cody Hinemann and Alan Nielsen. The
trophy was sponsored by a local instrumen-
tation firm that has shown much interest in
model rocketry lately. Many thanks go to
Supreme.

Many thanks also go to Alan Ausford
who acted as Launch Director for the
launch itself, Mr. Roger Lufkin and Mr.
Hugh Kent for acting as Range Safety
Officers, Dave Bokenfohr for the use of the
land, Len Boscoe (NARRC) for doing an
excellent job as Data Recorder and Range
Communicator, all the contestants who
came from out of town, Brian Hades for his
help in getting down the guys from Calgary,
and especially Cody Hinemann and’ Alan
Nielsen for bringing American experience to
the meet.

So at that the first Annual Alberta
Regional Meet closed as planning for next
year’'s AARM-2 began.

M

New Product Notes

Following a detailed market study,
Micro Instrumentation and Telemetry
Systems (MITS) has decided to convert its
entire line of telemetry products into kits.
According to Henry E. Roberts, the
company’s president, the changeover will
result in significant price reductions. The
TX-2A  telemetry transmitter kit, for
example, will cost only $13.95. Roberts also
reports the company has decided to stream-
line its line of sensor modules by eliminating
the separate voltage controlled oscillator
module and offering both temperature and
roll rate sensing modules with built-in VCO.
This change will result in a temperature
sensor plus VCO for only $4.50 — a sub-
stantial drop from the former cost of
$18.90.

TX-1A Tone Transmitter

The new telemetry kits, MITS KITS
naturally, are supplied complete with all
components, pre-drilled printed circuit
board, assembly instructions, and opera-
tional information. Forrest Mims, the firm's
marketing director, reports that the Kits are
very easy to assemble. His wife Minnie, who
had never before used a soldering iron, has
already assembled two transmitters and a
light flasher. Write MITS, 4809 Palo Duro
NE, Albuquerque, New Mexico 87110, for
more information.
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Two new 35" span foam wings, which
could be used on D-engine B/G's, have been
introduced by Ace Radio Control. These
35" span foam wings are available in two
configurations — constant chord and ta-
pered. The constant chord wing measures
36" span, and is 5% wide, for an area of
192.6 square inches. The tapered section is
35’ span, center chord is 5% tapering to
4" at the tips, for an area of 166.25 square
inches. Both wings are semi-symmetrical,
and come in two pieces of 17%' span so
that they may be epoxied to the correct
dihedral. The constant chord wing weighs 3
ounces, while the tapered wing is just over 2
ounces. Either wing is available for $2.95
from Ace R/C, Box 111MR, Higginsville,
MO 64037. The complete Ace catalog is
available for $1.00 (refundable with first
order).

A new catalog is available from the L. M.
Cox Manufacturing Company. Listing their
current “ready-to-launch” series as well as a
few soon-to-be-released items, the Cox
“Handbook of Model Rocketry”’ is available
for 25¢ from Cox, 1605 East Warner Ave.,
Santa Ana, California.

Contest Products (a new company which
will specialize in supplies for the contest
flyer) has announced the availability of the
first products in its line. CP has ultra thin (%
mil) parachutes available in three sizes: 24"
($.30), 30" ($.40), and 36" ($ .50). An
economy pack {which contains one chute of
each size) is available for $1.00. CP also has
a tracking powder which produces a dense
biack cloud at recovery system ejection for
the trackers to home in on. There’ll be no

more “‘track lost” for you with this in your
birds. A one ounce packet {with a spoon
included for easy loading) costs a mere $.25
and is good for many flights and tracks.
More items are being added to the line and
will be announced soon. The above items
are available for immediate shipment from:
Contest Products, Dept. M, 16 Hunter Ave.,
Fanwood, N.J. 07023. (Include $ .25 with
your order for shipping and handling.) All
Contest Products have been tested and
proven in NAR competition.

(From The Editor, cont.)

the state-of-the-art of a still developing
hobby. It is not an advancement to the
state-of-the-art for one individual rocketeer
to investigate a concept if he is given no
opportunity to make his results known to
other interested rocketeers.

How then, on the level of Area and
Regional contests, can R&D be run in a
valuable manner. Certainly R&D is a
specialized competition, which requires
certain equipment and judging techniques
unique to the event. In Egglofting you need
trackers, in B/G a pair of stopwatches are
necessary. Perhaps what we need in R&D is
a mimeograph or hectograph machine.

Since a good R&D project by its nature
can not be done on the night before the
contest, what's wrong with sending a hecto
or mimeo stencil to each R&D entrant a
week before the contest. He could be
required to submit a one page summary (or
perhaps the whole report) all typed up and
ready for duplicating on the day of the
contest. The reports or summaries could
easily be printed and distributed to all other
contestants at the meet, and the CD could
also make them available to other interested
rocketeers on request. Though it would
require more work than the present system,
permanent records of the research done in
the hobby would then exist, and the
purpose of the R&D event would better be
served.
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Reader Design Page

Each month Model Rocketry will award a

$5.00 prize for the best original rocket

design submitted by a reader during the

preceding month. To be eligible for this

prize, entries should be carefully drawn in

black” ink on a single sheet of 8% by 11 CHUTE
paper. Sufficient information should be SECTION
contained in the drawing so that the rocket i
can be constructed without any additional
information.

Submit entries to:
Rocket Design
FULL SIZE Model Rocketry
Box 214
MAKE 3 , Boston, Mass., 02123

HOLLOW
out
ADAPTERS

This month’s Reader Design, the Raider,
is a sport model submitted by Rich Sims of
Boontown, New Jersey, Both adapters are
hollowed out to allow ejection gasses to pass
freely to the forward section where the
parachute is housed. A large chute can be
housed in the BT-60 chute section. The
Raider flys well with a B4-2 or C6-5 engine.

Parts List

Booster Tube 5.5 BT-60
Parachute Tube 4.0 BT-60
Connector 2.0” BT-20
Adapters (2) TA-2060
Nose Cone BNC-60L
Engine Mount EM-2060
Engine Hook EH-2
Launch Lug LL-2B
Chute PK-18A
Shock Cord, Screw Eye,

Balsa Fin Stock (1/16")

(Al parts availabie from Estes)
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Back Issues!!!

COmpeT, Tion

ApCING

November 1968 $.78 0
Model Rocket Recovery by Extensible Flexwing . ...
High Quality Aerial Photography: Part 1 . . . .
Calculating Drag Coefficients . ... Scale: MT-135 . ...
Project Apollo . ... XR-5C: Three-Stage Cluster. ...
The Versitex: A Payload Rocket

February 1969 $.760
Zeta: Single-Stage Sport Rocket ., . . . The Flight of
Apotio 8 . .. . Non-Vertical Trajectory Analysis . ...
The Old Rocketeer: Spotlight on the Manufacturers .
. . Cosmic Avenger: A Model for Class E Engines. ...

Scale Design: Nike-Deacon . ... Model Rocketry for
the Depraved .
March 1969 $.76 0

The Old Rocketeer: Saffek’s Saturn . . .. High Quality
Aerial Photography: Part 1l . . . . The Biuriticon:
Rocket Design . . . . Constructing a $25 Club Launch
Panel . . . . How to Finish a Model Rocket . . . . Scale
Design: Genie M8-1 . ... The Dynaflora: Single-Stage
Sport and Payload Rocket

ST

April 1969 $.75 0
Scale: Arcas . Report on Apollo 9 . , . .
Demonstration Launches . . . . R. H. Goddard:
Payload Rocket . . . . Muitistage Altitude Calculations
. ... Tower Launching.... Torsion Wire Experiments
«...TheSkyray . ... Chicago Trade Show.............

May 1969 . $.76
Staged vs. Cluster Model Rocket Performance . . . .
The Fra-jyle: Sport Rocket .. .. Astroscale Data: The
ASP Rocketsonde . . . . Transmitter Construction
Plans . . . . The iInfinite Loop: Oddball Design . ...
The WRESAT: Australian Sateilite . . . . Pittsburgh
Convention . . . . The Hawk: Sport Rocket .. ..
Closed Breech Launching e

June 1969 $.76 0
Ignition Technology . . .. Build a Temperature Sensor
for Transmitter Use . . . . Body Tube Guide.... The

MIT Convention . ... The Candalabra: Oddball Design
- ... The Thumba Rocket Range . . .. Scale Design:
IQSY Tomahawk .

July 1969 $.76 O
Soviet Space Program . ... Scale: Astrobee 1500 . ...
ECRM Results . . . . F Engine Saturn . . . . Misfire
Alley System . ... The Goliath . ... The Why(1)gion .

. . . Spin Rate Sensor and Direction Sensor for Rocket
Transmitter

August 1969 $.76 0
Radio-Controlled Boost/Gliders . . . . A History of
Retro-rockets . . . . An Accelerometer for Transmitter

Use . . . . Results from WAMARVA-1 ... . The
Dynarnite . . . . Scale: Rohini RH-75 . ... The Oid
Rocketeer: Fiat Cat B/G

September 1969 $.76 O
Color Aerial Photography . .. : The Flight of Apolto
11 .. .. Astroscale Plans: Black Brant IIt . ... South
west Model Rocketry Conference . . . . Payload
Section for the Transmitter . . . . Czechoslovakian
National Championships . . . . Plastic Scale Modeling
. ... Radio Controlled Boost/Gliders: Part H.....ceeeseersee

October 1969 $760
Conical Model Rockets . . . . Astroscale: Nike-Smoke .,
. .. Fin Test Vehicle. . .. Foxmitter Microphone . ...
NARAM-11 Coverage . . . . R/C B/G: Part 1Il .. ..
Japanese Activity . ... Dragbrakes Revisited....... cornosers

November 1969 $.75 0
Scale: Nike-Apache. ... Midwest Regional Report . ..
. Arcturus: Finless Design . . . . Ball-Hagedorn Open
Payloader . . . . Jupiter-C Conversion . . .. Washington
State Championship . . . . Krushnik Effect........

December 1969 _ $.75 0
Yugostav Championships . . . . Relay lgnition Systems
. ... Coefficients . ... The Bumble Bee: Hornet B/G .
. « . Aerial Photointerpretation . . . . Designing with
Computers . . . . B/G Performance: Part | . . ., .
PVARM Regional Report

e Mop

< EL g
?\Oc‘(~ OCKETS
PAYLOAD ROCKETS

FINLESS ROCKETS

January 1970 $.750
Return to Green Mountain . . . . Tilt-A-Tower . . ..
B/G Performance . ... MARS-1V Regional Resuits . . .

Retro-Rocket Designs Calculating Drag

Coefficients . . . . USSR Championships. . . . Modrocs
in Vietnam . .. . Fly the Micron if . . .. Pershing 1
Scals Data

February 1970 $.75 0
Ram-Air Guidance . . . . Yugoslavian Parachute Dura-

ation Design . ... Computer Ajtitude Calculations. . .
Build the Warwick 11 . ... B/G Performance: Part I}
.« « . Body Tube Construction Techniques . . . .
Helicopter Recovery Techniques . . . . Super-Swift
Tandem B/G's. eeeeneiesransenranss

March 1970 $750
Converting the Revell LEM to Flight . . . . B/G
Performance: Part ill .. .. Plastic Fin Modifications . .
. . Paraltel Fins for Modrocs . . . . Ram-Air Guidance:
Part t1 . ... Fly the Super-Titan . ... D-Engine Flight
Performance Charts

Aprit 1970 $.75 0
Modroc UFO's . .. HAD Scale Australian Rocket . . ..
Trade Show Report . . . . Rear Ejection Clip....
Psionic Control of Modrocs .. .. Cpn Determination ..
. . D-Engine Performance: Part 1 . . . . Fly the
NARWHAL For Design Efficiency ......... arameeeceveetasasnrenn
May 1970 $.75 0
Thunder Bird Eagle B/G Plans . . . . The First Model
Rockets . . . . Vostok USSR Scale Plans . . . . Paint
Compatibility . ... The Omega Quadrathon Design . ..
- The Trojan Fint Test Vehicle . . . . Optical

Tememetry . . . . Lift, Drag, and Pitching Moment
Coefficients for the Nighthawk B/G

June 1970 $.75 0
The S S Orion Flying Saucer Rocket . . . . Plastic
Conversion: The Countdown Saturn V . . . . Saffek's
Hiskra B/G . . . . Simplified Parachute Duration
Analysis . ... Oberon XBG-111 Styrofoam Wing B/G .

.. . Build the Sport . . . . Pittsburgh Convention
Report . . .. The Foxmitter Il Modroc Transmitter......

July 1970 $.75 O
ECRM-4 Report . . . . Korolev RD-107 Vostok
Astroscale Plans . ... The “Triad” Odd-bait Design . ..
- MIT Convention Coverage . . . . Custom Plastic Parts}
« . . . Czech Competition Coverage . . . . Foxmitter
Breathing Rate Sensor . . . . Strap-On Wind Tunnel
Plans . . . . Experimental Parachute Duration Results .
+ « . Plans for the Tipsy

August 1970 $.75 0
Flop Wing B/G's . . . . Titan I1I-M with Operational
Strap-Ons . . . . Boeing Wind Tunnetl Plans . . ..
NART-1 Contest Coverage . . . . “Bio-l1" Payload
Rocket Plans .. . . Foxmitter i1 Temperature Sensor , .

. . Pivot Launch Tower Plans . . . . RD-107 Vostok
Scale Data: Part 11 .. .. EFA Pauloader Sport Design...
September 1970 $.75 0

Plastic Conversion: Revéll “Vostok” . . . . Quick and
Easy Balsa Finishing . . . . The Dove 11} Flop Wing
Sparrow B/G . . .. Falcon (AIM-4E) Scale Plans . . ..
PAR-1 Regional Meet Coverage . . . . Accelerometer
Plans for the Foxmitter 1l , . . . “Bio-1" Payload
Rocket: Partii.... The Flying Bowling Pin
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Box 214
Boston, Mass. 02123

Name

CLUB NEWS

Address.
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FOR SOME NEW AND DIFFERENT EVENTS

‘FUNNY MEET’

by George Meese

The first Ann-Star Funny Meet was held
at the rocket launch grounds at the
Southern High School, at Harwood, Mary-
land on Saturday, July 25, 1970. Competi-
tion between the Annapolis Association of
Rocketry and the Star Spangled Banner
section was really in keeping with the title
of the meet, FUNNY.

Basically the ‘“FUNNY’" Meet com-
pletely reversed the Pink Book rules. This
really challenged contestants, and also
demanded a great number of funny
decisions to be made by the judges. The
overall contest winner was Pam Smith of
Star Spangled Banner with the glorious total
of 2200 points.

The Open Un-Spot Landing event called
for distance judgment on the part of the
rocketeer; he had to get his rocket to land
on the circumference of a 25 radius circle
which was marked as the usual spot. This
fun event was won by Jeff Spear of Star
Spangled Banner with his rocket tail landing
only 7%’ from the target circle.

The Class 1 Non-Parachute Duration
rules called for a minimum time. Thiswasa
delightfully funny event won by Marc
Yalom of Star Spangled Banner when his
chute opened fully just one foot above the
grass for a total time of 2.9 seconds.

Craig Scott of Annapolis Association of
Rocketry won the Swift B/G Non-Duration
event with the superb minimum time of 4.9
seconds, maintaining a gliding flight angie of
over 45°,

The big funny event of the day was the
non-scale flights of least rocket-tike objects.
Two racks of objects were entered and care-
fully prepared by their conceivers. Judges

The first place flying ‘“‘non-rocket’ was
George Meese’s ““Flying Phonograph Re-
cord.” Using four ‘‘drag streamers” for
stability, the model made an excellent

flight.
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examined all objects {not rockets) for work-
manship and imagination points. Three were
eliminated from the event for being rockets
or near rocket objects, The first off the rail
‘was John King’'s Flying John, the name
given to his toilet which he carved from
balsa. However, due to a parted launch lug,
the very realistic toilet model reached an
altitude of about 5’ in a very unstable flight.

A beautiful flight was achieved by the
flying baby bottle dreamed up by Pam
Smith, who used a plastic bottle with trans-
parent plastic fins.

The flying phonograph record, “Judy
Garland,” made by George Meese, Sr., was
the winner of the event with a very stable
and quite unusual flight. This model
followed the builder’s invention of variable
weight rockets with a low launching weight
and a much heavier coasting weight.

Jimmy Wright flew his tambourine and
had some spin imparted to it, but failed to
achieve sufficient stability for the judges to
give him good flight points.

The skyscraper modeled by Duncan
Yeager was extremely well detailed even to
the penthouse family and pets on the roof.
Yeager scored high for originality and detail
and workmanship, but his skyscraper failed
to achieve good stable flight, so he failed to
amass winning points.

The odd ball was a rocket engine with
nose cone, forward wings, and transparent
stabilizing fins. However the wings failed,
and Dave Pearce lost out in the scoring.

Steve Hinton modeled a can of dog food
with chewing gum package setting on top; a
very interesting device, but stability was not
good.

John King’s “Flying John” was hand
carved from balsa stock. Large plastic fins
were supposed to assure stability, but the
launch lug separated at liftoff and the
rocket only climbed to five feet.

“Curse you Sam Atwood’’ was either a
dream or nightmare by John Pollock of Star
Spangled Banner. An unusual concept, with
an anti-rocket pierced through an un-rocket
rocket, scored high for originality, concept,
and workmanship, but failed to make a
completely stable flight. Later this model on
a demonstration flight finally did achieve a
stable flight, but too late for points to win.

The meet ended with a hot Non-Drag
Race with points counted for last motion,
highest altitude, and first down. George
Meese, Sr. had one of his variable weight
rockets with special ignition concept. How-
ever, when the ignition system required a
longer period of power input than given by
the launching officer, the rocket failed in
launch, and Pam Smith won the final race to
win the event and the meet overall high
points. This ignition problem gave the
judges some head scratching decisions to
make, which made the Funny Meet very
funny, a great challenge to those entering
the backward events, and just enjoyable for
all those watching.

The Star Spangled Banner section
amassed the grand and unbelievable total of
7600 points for the one day event. The
Annapolis Association of Rocketry came
along also with a big total of 6200 points.
Wouldn't you like for your section to be
able to total so many points in a one day
contest?

Looking back and toward the future, it
might be well for all sections to investigate
such events, which run contrary to all usual
regulated contests, to challenge its members
to conceive and build and fly rockets with
unusual characteristics.

Duncan Yeager's flying ‘‘Skyscraper”
was complete in every detail . . . including a
family and pets in the penthouse on the
roof.
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NATIONAL ASSOCIATION OF ROCKETRY, Box 178, McLean, Virginia

22101

MESSAGE FROM THE PRESIDENT

An attempt to amend Article VI, Section 1 of the National Association of Rocketry
By-Laws through a mail vote of the Trustees is open to question in light of Article V,
Sections 1-6 of the By-Laws. Further, the special meeting called to be held at Glenview,
Illinois, did not satisfy the requirements of Article VI, Section 2. Several Trustees have
expressed a lack of confidence in a By-Law change without thorough study and
deliberation. Therefore, as President, with the sanction of the Executive Committee, I
hereby declare that the ballot by mail to be held in November to elect Trustees shall be
conducted in accordance with Section VI, Article 1 of the current NAR By-Laws.

To satisfy the stipulations of Article V, Sections 2-4, it will be necessary to convene a
special meeting of the Association. This meeting will be held on January 17, 1971 at 1:00
P.M. at NASA-Goddard Space Flight Center, Greenbelt, Maryland. The only agenda item is
to certify the mail ballot for the election of Trustees and to allow those members who have
not voted by mail to cast their ballots in the Trustee election.

There will be ample opportunity to amend the current By-Laws after the newly electe

The Model Rocketeer is published monthly in
Model Rocketry magazine by the National Associa-
tion of Rocketry, Box 178, McLean, Virginia
22101. The National Association of Rocketry, a
non-profit educational and charitable organization,
is the nationally recognized association for model
rocketry in the United States. Model Rocketry
magazine is sent to all NAR members as a part of
their membership privileges. NAR officers and
trustees may be written in care of NAR Head-
quarters. All material intended for publication in
The Model Rocketeer may be sent directly to the
editor,

Officers of the Association

Trustees take office. It was decreed at a Trustee meeting at NARAM-12 on August 19, 197

Elisworth Beetch President that a committee of Trustees will be formed immediately after the new Board assumes
Bryant Thompson Vice-President office to review the By-Laws and to prepare changes as are deemed appropriate.

John Belkewitch Secretary Sincerely,

William Rich Treasurer

Robert Atwood

Section Activities

Elisworth B. Beetch

James Barrowman Publications Comm., President
James Kukowski Public Relations

John Worth Membership Comm. o000

G. Harry Stine Liaison Comm, NEW LAC ELECTED

Gerald Gregorek
Leslie Butterworth

Standards & Testing
Trustee

A.W. Guill Trustee The 1970-1971 Leader Administrative Council was elected at NARAM-12 in August.
Albert Kirchner Trustee Due to administrative problems in the LAC, the elections were not held by mail ballot as
William Roe Honorary Trustee had been originally planned. The following Leader members were elected to the council:

NAR Contest Board
Richard Sipes

5012 60th Avenue
Hyattsville, MD 20781

The Model Rocketeer
Carl Kratzer, Editor
320 Thurston Avenue
Ithaca, N.Y. 14850

Northeast Div. Mgr.
Bob Mullane

34 Sixth St.
Harrison, N.J. 07029

Mid-America Div. Mgr.

Manning Butterworth
Room 31§
5540 Hyde Park Blvd.

Technical Services
Slot and Wing Hobbies
511 South Century
Rantoul, I111.61866

Leader Admin. Council
Jay Apt, Secretary

40 Woodland Road
Pittsburgh, Pa. 15232

Southland Div. Mgr.
Richard Slipes

5012 60th Avenue
Hyattsville, MD 20781

Pacific Div. Mgr.
L.ee MacMahon
13629 Ardis St.
Beliflower, CA

Elaine Sadowski, Pittsburgh, Pa.
Mark Barkasy, Wallingford, Conn.
Wanda Boggs, Gladstone, Ore.

The trustee
members.

Richard Malecki, Brooklyn, N.Y.
Robert Mullane, Harrison, N.J.
Arnold Pittler, Pittsburgh, Pa.
Charles Russell, Hilliard, Ohio

-advisor for the group is again Jim Barrowman. Congratulations to the new LAC

BAD NEWS - DUES INCREASE

A major increase in the cost of Model Rocketr

premiums; and new postal rates have forced the B

y Magazine; an increase in our insurance

oard of Trustees to increase NAR member-
ship dues by $1.00. New membership dues rates, as of January 1, 1971 will be:

Chicago, 111, 60637 i‘;’;‘;rs - :ggg
ers -

Mountain Div. Mgr. Southwest Div. Mgr. . .

Met Severe o Forrest McDowell Seniors -  $8.00

8361 Chase Way
Arvada, Colo. 80002
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10058 L.aston Street
Houston, Tex. 77055

Junior members’ dues are still under the cost of a sub

alone. If you ever wondered what inflation really means, this is it!

scription to Model Rocketry Magazine
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~Tri-Annual Meeting Minutes

The meeting was called to order at 8:20 p.m. on August 18,
1970 at the King’s Inn Motor Lodge, Nassau Bay, Texas by Mr.
Bryant Thompson, Vice President. Trustees present were Messrs.
Barrowman, Gregorek, Atwood, Thompson, Guill, Butterworth,
Stine, and Roe. Absent were Messrs. Beetch, Kukowski, Kirschner,
Rich, Belkowitz, and Worth. Attendance by Senior and Leader
members exceeded the minimum number to constitute a quorum.

Mr. Thompson reported that an interim treasurer’s report dated
August 12, 1970 showed a cash balance of $8000. A brief discussion
followed as to when a more detailed report would be available to
the membership. Mr. Thompson stated that only one copy was on
hand but that it was available to anyone who wished to read it and
that a yearend report would be made available to the Model
Rocketeer.

Mr. Thompson then turned to new business by reading three
proposed changes to the NAR By-Laws. It was stated that these
were being read for information purposes only and that they would
be submitted for ballot by mail by all Senior and Leader members as
they renew their membership for 1971.

The three proposed changes dealt with:

1. Increasing the number of Trustees from 13 to 15.

2. Election of Trustees by mail ballot by Senior and Leader
members as they renew membership rather than by members
present at the Tri-Annual meeting.

3. The election of officers for a period of two years rather than
the present three years.

These proposed amendments appeared in full in the November issue.

A lengthy discussion of the proposals followed, with numerous
questions relating to how the proposals could be made operable and
how the membership would be informed before being required to
vote. Mr. Thompson stated that the exact implementation would be
spelled out in The Model Rocketeer in time to inform the
membership prior to balloting. A straw vote on the three proposals
by all members present indicated almost unanimous approval for
acceptance of the three changes.

Mr. Barrowman moved that a fourth proposed revision which
formalizes L.A .C. as an auxiliary unit in the By-Laws be accepted by
the membership and the motion was seconded by Mr. Apt. The
proposal, which has been published in The Model Rocketeer, was
then read by Mr. Thompson. Much discussion pro and con was
received from the floor until finally the question was moved. A vote
by Leader and Senior members present failed to support the request
for shutting off debate so that additional discussion relating to the
proposal continued until 10 p.m. The question was again moved and
seconded and received an affirmative majority. The proposed
By-Law Revision was then voted and carried.

Mr. Thompson then opened the floor for nominations from the
floor for the Trustees slate to be voted upon at the end of the year.
Mr. Estes asked for clarification regarding the status of
manufacturers as candidates. A check of the By-Laws indicated that
any member is qualified to serve as a Trustee. Nominations were
made and completed.

Mr. Stine moved and Mr. Butterworth seconded that the
membership express their support for the appointment of Mr.
William S. Roe for life as an Honorary Trustee by the President and
the Board of Trustees. Mr. Roe was given a standing vote of
appreciation by all members present.

Mr. Bittinger moved that the new board of trustees be requested
to appoint a special committee to examine and prepare a revised set
of By-Laws. The motion was seconded by Mr. Roos. After brief
discussion, an affirmative vote carried the motion.
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Mr. Thompson then opened the meeting for remarks from the
members. Mr. Stine explained the time limitations that could be
imposed by the chair on this portion of the meeting.

Mr. Stalsburg of the Steel City Section stated that Juniors can
communicate and can do projects as evidenced by the Pittsburgh
Convention.

Miss Stine stated that she felt good communication exists
between Juniors, Leaders, and Seniors. Mr. Englund requested
clarification as to whether Juniors can help in timing and judging.
Mr. Sipes responded by stating that the contest rules committee
decided that if Juniors can track, they can time and judge. This
position was supported by Mr. Barrowman.

Mr. Thompson stated that NAR membership as of August 1,
1970 was

Juniors 3,677 15%
Leaders 496 8%
Seniors 829 17%
Total 5,002 100%

Mr. Steve Brown, Senior, stated that lower NAR members have
become available and asked how did it happen? Mr. Tag Powell
stated that contrary to rumor, that he had received a relatively low
NAR number by asking for it through the NAR office in McLean,
Va. and that he had not paid extra for it. A discussion from the
floor evidenced some dissatisfaction with this practice. Mr. M.
Butterworth stated that a practical reason for filling unused
numbers has been given but that there is strong reason not to fill
them. Particularly it will destroy the ability to analyze statistically
NAR membership in the future. Mr. Thompson stated that a policy
would be formulated to cover this problem and the members would
be informed.

Mr. Thompson discussed briefly the subject of service patches
and other types of NAR recognition emblems. He stated that these
have yet to be finalized. Mr. Roe stated that a comprehensive
system already exists if NAR wishes to retrieve it from the files.

Mr. Phil Gust discussed the merits of placing NAR numbers
externally on scale models and the practice of fair play in scale
judging to encourage rocketeers to continue to do good work. Miss
C. Stine stated that the new rule books will endanger the
opportunity to set new FAI records because of the lack of 3 senior
judges and she would be disappointed if she missed one because of
the change.

Miss C. Stine stated that she liked her NAR number whether it is
a high or low number because it is #er number.

An unidentified Junior asked if there couldn’t be an easier way
to communicate than through the L.A.C. Mr. Apt stated that some
Juniors participate quite well with L.A.C.

Mr. Guill advised the Juniors to seek a ready method of
communication already available through their sections and their
section advisors. If they are unaffiliated members they should
attempt to form a section with other rocketeers in their area,

An unidentified member discussed the technology gap relating to
the tracking problem of model rocketry and suggested that a
committee be formed to solve the problem. Mr. Thompson stated
that all members have the opportunity through R&D to attack the
problem.

It was moved and seconded to close the meeting at 11:35 p.m.
and the motion carried to end the 1970 tri-annual meeting of the
NAR.

—A. W. Guill
Acting Secretary
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CMRC - Area

Meet

by John Frankosky

In spite of the cold, raw weather, 66 hardy participants held a
very successful NAR area meet in Piscataway, New Jersey on May
24, 1970. The CMRC Area Meet was opened with the launching of a
9% foot rocket built by Mike Bonner. This giant bird made a good
flight and a beautiful soft landing. The first event, Design Effi-
ciency, had over 60 entries. It ran smoothly, thanks to the mobile
launch system supplied by the Viking Rocket Club of Randolph
Township, N. J.

The second event was Parachute Duration. By the time the
launch pads were being loaded for the second time the results of the
first event were being posted. This fantastic speed was possible with
the Al Lindgren data reduction read-out. The Lindgren System
makKes calculation easier than looking up a number in the Yellow
Pages. Egg Lofting was flown next. Rockets in this event were
limited to a power of 10 nt-sec, or “C” engines. One “C”, two “B’s”
or a cluster of “A’” could be used. By the time all the eggs had
been lifted into the damp grey sky, the event was running 15
minutes behind time.

Swift Boost Gliders were next and many beautiful flights were
observed. At times the multiple launch pads seemed to be full of
Mini Bats. The final event was Pee Wee Payload at 4:45 and the
meet finished 5 minutes ahead of schedule. Between 5 and 6 P.M.
sport flying was permitted and a number of spectacularhights were
made.

Nassau Hobby of Princeton, New Jersey, presented a Large
Centuri Saturn 1B to Gary Lindgren as the junior scoring the largest
total for the meet. The meet was well planned and well executed.
Tag Powell of Space Age Industries served as M.C. This could mean
Master of Ceremonies since he kept up a lively patter, or Master
Control because he launched every rocket. All first place winners in
the contest were awarded Saturn V desk set trophies made by
Countdown, Inc.

JUNIOR LEADER-SENIOR
DESIGN EFFICIENCY

1. Gary Lindgren Bob Thayer, Sr.

2. Vic Dricks Al Lindgren

3. Mike Bonner Shirley Lindgren

4, Bob Thayer, Jr. Bill Grier

PARACHUTE DURATION

1. Gary Lindgren Bill Grier

2. Nartha St. George Garry Bossing

3. Bob Rack Floyd Beebe

4, Bob Thayer, Jr. Tex and Art (team)

EGGLOFTING

1. Robert Biedrom Al Lindgren

2. Mark Wargo Art and Tex (team)
3. Stan Grubin John Frankosky

4, Mike Bonner Henry Trygar

SWIFT B/G

1. Gary Lindgren Tex and Art (team)
2. Mark Wargo Mike Chervenak

3. Richard Sims Karl Feldman

4, Skelding, Glanager (team) Gary Bossong

PEE WEE PAYLOAD

1. George Shammy Jim Falivino

2. Ray Kalpin Henry Trygar

3. James Legere Al Lindgren

4, Mike Remsi Betty Petersen
32

It was a cold and windy day for the first CMRC Area Meet, but the
contestants came and preped their birds, and the trackers braved
the weather to go out in the field to man their scopes. . .

- . . the Egglofters were many and varied . . .

... and the winners were named. Front Row (L to ) Al Lindgren,
Robert Biedron, Gary Lindgren, Bob Thayer, Bill Grier, Tex and
Art (team), George Shanny, and Jim Falivino.
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Trustee
Elections

All NAR Leader or Senior members may vote in the Board of
Trustee elections. Each current Leader and Senior member is being
sent a ballot with the membership renewal packet. All current
Junior members renewing as a Leader are also eligible to vote and
should send a post card to NAR HQ requesting a ballot if they wish
to vote. Each voter may select thirteen candidates on the ballot and
must return it to NAR HQ. The ballot must be received no later
than the election meeting on January 17, 1971 at 1 P.M. Voters are
advised to send in their ballots before January 1 to assure sufficient
time for delivery. Those voting members attending the meeting and
wishing to vote in person must retain their mail ballot and present it
at the meeting. Only those official ballots sent out in the renewal
packets will be counted.

The candidates for the Board of Trustees in alphabetical order
are:

Jay Apt

Robert G. Atwood
Lindsay Audin
James Barrowman
Dr. Ellsworth Beetch
John Belkewitch
William Boggs
Leslie Butterworth
Howard Galloway
Dr. Gerald Gregorek
A.W. Guill
Robert Hagedomn
James Kukowski
Alfred Lindgren
Forrest McDowell
Joseph Persio
George Roos
Richard Sipes

G. Harry Stine
Bryant Thompson
John Worth

CIAM MEETING

G. Harry Stine, Chairman of the Rocketry Subcommittee of the
International Committee for Aeromodelling (CIAM) of the FAI, has
called a meeting of the subcommittee for December 3 and 4, 1970
in Paris, coinciding with the CIAM Plenary Meeting.

In view of the cancellation of the 1970 World Championships, to
have been held in Yugoslavia, the business of the subcommittee will
be to discuss ways and means of involving more national aero clubs
in model rocketry competition. Stine cites the biggest problems as a
lack of suitable model rocket engines in Europe and the reluctance
of some government officials in recognizing the inherent safety of
model rocketry. Stine has asked each of the major U.S. model
rocket manufacturers to attend the meeting and meet unofficially
with the European representatives.

The subcommittee has hopes of conducting a successful World
Championship meet in 1972 by increasing international activity in
model rocketry. The 1970 meet was cancelled due to a lack of
sufficient entries. Minutes of the meeting will be published in The
Model Rocketeer when they become available.
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Editor's
Nook

Before beginning, I would like to express my thanks to Jim
Barrowman for his fine job of editing the past three issues of The
Model Rocketeer while I was on vacation. A few interesting
developments seem to have occurred during my absence. For
example, the three new proposed amendments to the NAR By-Laws
(see NAR Meeting Minutes in this issue). While these amendments
were recinded on technical grounds, they brought some interesting
ideas into the open. Increasing the number of trustees from 13 to 15
would permit a wider geographical distribution of trustees and
perhaps a wider range of viewpoints. Election of trustees by mail
ballot rather than at the NARAM would allow all voting members
an opportunity to be counted and also prevent the election of a
highly localized board by voters from one area of the country.
Election of officers for a two-year term rather than three years
would allow these offices to be more quickly filled by the most
active and willing trustees. Of course, two-year officer terms are
inconsistent with the three year trustee terms so some further
examination of these proposals will be required before they are
reconsidered. In view of these imminent changes the membership
passed a motion directing the next Board of Trustees to establish a
committee to inspect and suggest revisions to the By-Laws. Any
member wishing to recommend By-Laws changes should send them
to NAR HQ or to The Model Rocketeer for possible publication. A
copy of the current By-Laws is available from NAR Technical
Services for 25¢.

LAC power? Another highlight of the NAR meeting was the
ratification of the LAC By-Law amendment which appeared in July
Model Rocketeer. The Leader Administrative Council was formed in
1967 to provide a voice for NAR Leader and Junior members in
association affairs. While the LAC has no vote in NAR matters its
recommendations are reported to the Board of Trustees each year
and direct liaison with the board is maintained through the LAC
Advisor. The LAC of 1967 and 1968 had an enviable record of
performance but such cannot be said of the last council. Members of
the council have talked about the excellent participation of other
Leaders and Juniors through the LAC yet I have heard of only one
such case during the past year. The LAC seems to have been more
concerned with the internal politics of the NAR than the Leader
and Junior members it is supposed to serve. I hope the newly
elected council will consider this problem.

Beginning this month, preparation of The Model Rocketeer is
being assisted by Charles Andres, who is studying here at Cornell
University.

Please continue to send your comments on the magazine. We
also welcome contributions for publication in “Loudly from a
Broken Soapbox,” the new member sound-off column.

The Model Rocketeer staff wishes you the best Season’s
Greetings and a happy New Year. Keep ’em flying!

—Carl Kratzer

JOIN THE NAR:
National Association of Rocketry
Box 178
McLean, VA 22101
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This letter is being written in regard to the wording of the NAR
official contest entry blank. But first a little background:

I am a Model Rocketeer of three years, and a little over one year
ago I founded, with the help of a close friend, the Southern
Maryland Area Rocket Team (SMART). We are now a fully
chartered NAR Section, and as of this date have a membership of
fourteen, a meeting attendance of eight, and a regional and national
contest attendance (and participation) of two. The purpose of this
letter is to try to raise the latter figure.

Specifically, I have been trying for two years to get my parent’s
signature on an entry blank so that I may compete with other
modelers. The hang-up seems to be the presence of six words at the
end of the last sentence on the form: *. .. and to his/her accepting
any and all awards whatsoever that he/she may win, whether it
involves travel or otherwise.” My parents refuse to sign a blank
permission for me to travel.

I have pointed out, to no avail, the fact that the NAR does not
require a contestant to travel and does not even request travel
except when performance at a Nationals qualifies a contestant for
membership on the U.S. Team. If I am wrong on this account,
please inform me.

In view of the preceeding paragraph, I fail to see how the
deletion of these few words in question would appreciably change
form CB-1-70. I cannot definitely say that that action would decide
the battle between me and my parents, but it would destroy their
number one defense. The alternative is to wait six years until that
last section on the form is no longer valid.

—Ralph R. Swick

By Charles M. Gordon

FLAGS DEADLINE EXTENDED - If your section has not
submitted a drawing and/or photo of your section flag yet, be sure
it is sent in as soon as possible.

The deadline, originally given as September 30 has been
extended to January 31, 1971.

Remember, the sooner you get it in, the sooner you will see it
published. If there are any questions on what is needed, just send to
NARSN for more information.

3% kK %k ¥ k

Late Survey Results: The following section membership totals
were received too late for publication in the survey results given last
month. They bring the total to 13 as the number of sections that
responded, out of over 95 sections in the NAR.

OUTA’ SIGHT SECTION Golden Valley, Minnesota 18

HAWKEYE SECTION Davenport, lowa 13

ok dokok

Members of the Wheaton (Maryland) Rocket Association Section
maintained 'a demonstration booth in the Wheaton Plaza shopping
center in September. Many passers-by were introduced to model
rocketry by the 50 models, launching, and tracking equipment on
display.

On the second day of the weekend demonstration a launch was
held in which all types of model rockets were flown, ranging from a
Saturn V to small sports models. Through a free raffle, over 50
rockets, donated by the local hobby dealer, were given away.

Newsmen from WTOP-TV, Channel 9 in Washington, D.C. were
in attendance and filmed several flights including a Saturn I-B, as
well as interviews with section members and their senior advisor.
Using these films a 10 minute report on model rocketry and the
demonstration was shown on both the 6 PM and 11 PM news
programs on WTOP-TV,

% 3k %k ¥ 3k k

Congratulations to the Northwestern Indiana Rocket Association
Section (Fowler, Indiana) for publishing Volume 1, Number 1 of
the NIRA News.

%k Rk

The Xaverian High School Model Rocket Society Section
(Brooklyn, New York) keeps its members informed in many ways
through their *“‘Xaverian Newsletter.”” Such things as news of section
activities, reports on local publicity received, and more may be seen
each month, )

An interesting article appeared recently on making decals from
regu]ax‘photographs for those hard-to-detail scale model markings
where the only data on the markings is on a photograph.

A ek ke k

The Arrevalos Rocket Association (Santa Ana, California) has
been really getting to the heart of model rocketry. Mr. Lopez, Cox
Manufacturing Company representative, has been taking small
groups of ARA members to the Cox factory in Santa Ana to show
them their engine making machine in operation.

A ok sk e ek

Any NAR members at the University of Alabama, or in the
surrounding area, interested in forming an NAR Section should
contact: Mark Barkasy, P.O. Box 2564, University, Alabama 35486.

kkkeky .

The Tri-City Cosmotarians (Gladstone, Oregon) took part with
the Portland (Oregon) Aero-Modeler’s Club exhibition at the
Portland Sheraton Hotel on November 14-15, 1970. This included a
booth display of model rocketry equipment and information for the
public.

% e 2k 3 ok e

All rocket clubs in Lehigh and Northampton Counties,
Pennsylvania and Warren County, New Jersey interested in forming
a combined NAR section are requested to contact:

Douglass W. List

38 W. University Avenue

Bethlehem, Pa. 18015
*dkdokokik

The Black Hawk Section is hosting a region duration
championships in June or July open to NAR members in Ohio,
Wisconsin, Minnesota, Indiana, Illinois, and Iowa. For further
information contact:

Glen Scherer, Jr.
1427 7th Avenue
Rock Island, Illinois 61201

a3k e ek

The Randallstown (Maryland) Rocket Society is a good example
of how a club can become involved in community activities to help
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improve community relations.

R.R.S. received “special thanks” from the Baltimore County
General Hospital Foundation for the contribution to the Expanded
Emergency Room Fund.

% sk ok %k %k

On August 6 and 10, members of the Hawkeye Section
(Davenport, lowa) participated in the Mississippi Valley Fair by
launching over 75 model rockets before hundreds of interested
spectators.

A booth was also maintained in the “Teen Tent” throughout all
10 days of the fair. Pamphlets, placcards, and fliers on model
rocketry were available. Display models and many photos on
sections activities were also on display for interested teens.

3k ek Kk ek

A special REMINDER to all NAR SECTIONS to be sure and
send in your Section Charter Renewal forms as soon as possible.
Temporary loss of insurance coverage and other services may result
if you get it in too late.

NAR members should also try to get their own personal renewal

forms back to NAR Headquarters as soon as possible.
Sksiek ok Rk

THE MODEL ROCKETEER

NAR Section News would also like to thank the following
Sections for submitting news or sending in correspondence for this
issue. We are sorry your news was not used but hope you will bear
with us and keep sending in your monthly news.

SOUTH SEATTLE ROCKET SOCIETY * DELTA-V SEC-
TION * N. A. R. CAPITOL AREA SECTION * BETHLEHEM
ABM.’s * NORTH SHORE SECTION * N.O.V.A.A.R. SEC
TION * COLUMBUS SOCIETY FOR THE ADVANCEMENT OF
ROCKETRY * NARHAMS SECTION.

To all of you we give a very big thanks.

NAR SECTION NEWS appears each month as a regular feature
in THE MODEL ROCKETEER. Those sections wishing to have
news and/or information of their section activities printed in this
column should submit such material to:

NAR SECTION NEWS EDITOR
Charles M. Gordon
192 Charolette Drive, Apt. #2
Laurel, Maryland 20810

NAR ORGANIZATIONAL CHART

This chart was prepared by G. Harry Stine to show the lines of
responsibility and authority in the NAR organizational structure. As
Harry quickly points out, the “chart is the way it is supposed to
work!”’

Authority flows downward while responsibility flows upward.
Committee chairmen may coordinate activities with other
committee chairmen, but never to sub-committees outside their own
committee without going through the committee chairman

responsible. Likewise, subcommittee chairmen and committee
members may coordinate activities with other committee chairmen,
committee members, and subcommittee members outside their own
committee, but always through the Committee chairmen
responsible. For example, the Editor of The Model Rocketeer and
the NARAM Contest Director may work together, but only with the
full knowledge of the Contest Board Chairman and the Public
Relations Chairman who must be kept fully informed since they
bear the responsibility for the actions of their respective committees
to the President of the NAR (Ed. Note — Ha!)

NATIONAL ASSOCIATION OF ROCKETRY

LINES OF RESPONSIBILITY AND AUTHORITY

LBOARD OF TRUSTEES I

SECRETARY |
[ vICE - PRESIDENT  |——r PRESIDENT
‘—-f TREASURER |
CONTEST
oarn [PusLicaTions ] [ secrion | { Ha. ops) [Laison]
RULES TECHNICAL [ memersmip ]
SERVICES
NARAM
c.0
RECORDS PUBLIC SPECIAL
SUBCOMMITTEE RELAT IONS OR
AD HOC
STANDARDS COMMIT TEES
MODEL
TESTING | ROCKETEER I
MANUFACTURERS

CO-ORDINATORS

DECEMBER 1970
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Index to

—A -

Aerospace Modeling Activities, First Annual
Smithsonian Sponsors Aerospace Model-
ing Activities

Aug 69 p25-5 il
Altitude Calculation and Prediction
Model Rocket Aititude Caiculations
Caporaso, George J. Oct 68 p11-2 il
Non-Vertical Trajectory Analysis
Caporaso, George J, Feb 69 p 6 il
Technical Notes
Caporaso, George J. Nov,. 68 p 7
Technical Notes
Caporaso, George J. Apr 69 p24 il

Altitude Optimization )

Altitude Optimization of Single-Stage
Designs-Technical Notes
Caporaso, George J. Sep 69 p 4

Apollo-8

Flight of Apollo 8, The
Flynn, George Feb 69 p7-9 il

Apollo-9

Apollo9: As We Saw It
Mandell, Gordon K. Apr69 p6-8 il

Apolio-11

Visions of Destiny
Mandell, Gordon K. Sep 69 p21-6 il

Apolio-11, Photographs

GPO Offers Apollo 11 Photographs
Sep 69 pl2

Apollo-11 and Model Rocketry
Mfcf)del Rocketeers Witness Apolio 11 Lift-
o

Sep 69 p24-5 il
NAR Modelers Represent U.S. Youth in
Japanese Interview
Sep 69 p22
NASA Nixes Stine’s Scale Moon-Launch
Sep 69 p23
Apollo Space Program
Project Apollo
Flynn, George Nov 68 p 5-6 il
Australia, Model Rocketry in
Model Rocketry Down Under — The Old
Rocketeer
Stine, G. Harry Jun 69 p 20-1

—-B—

Body Tubes
Body Tube Guide
Milkie, ThomasJun 69 p 26-7 il
Books, Reviews
Model Spacecraft Construction
Flynn, George Feb 69 p13
Boost/Gliders, Radio Controlled

Radio Controlled Boost/Glider, The
Malewicki, Douglas
Partl —Aug69 p5-9 il
Part2 —Sep 69 p36-9 il
Continued into Volume 2

—-C-

Centuri Engineering Company
Centuri Little Joe 1l Presented to the
Smithsonian
Sep 69 pl12-3il
Closed-Breech Launchers
%lps:d-Breech Launcher, The — Wayward
in
Mandell, Gordon K. May 69 p 34-7 il
Clustered Rockets
Getting Started in Clustering
Barkes, Kevin Aug69 p22-3 il
Conventions, see
MIT Convention
Pittsburgh Convention
Southwestern Model Rocketry Conference
Conversions
Convert the Saturn Scale to “Big F"
Power
Kritzman, Harold Jul 69 p19-22 i
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Czechoslovakia, Model Rocketry in

Czechoslovakian National Championship
Saffek, Otakar Sep 69 p 32-5 il

-D-—

Data Recording and Processing

Model Rocket Bookkeeping Made Rela-
tively Simple
Barkes, Kevin Jul 69 p 268 il
Decals

How to Apply Decals
Flynn, George Oct 68 p13 il

Demonstration Launches
How to Run a Demonstration Launch
Milkie, Tom Apr69 p9-10 il
Designs, Contest

ALTITUDE
Apex |
Caporaso, George J. Oct 68 p 8-10 il
Cosmic Avenger
Caporaso, George J. Feb 69 p 20-1 il
Excalibur
Andres, Charles Aug 69 p 31 il
BOOST/GLIDE
Flatcat — The Old Rocketeer
Stine, G. Harry Aug69 p 42-5 il
see also: Boost Gliders, Radio Con-
trolled
EGGLOFTING
Egglofter 11
Oct68 p30-1 il
Renegade
Lidderdale, Tancred Sep 69 p 30-1 il
see also: Designs, Payload; Versitex
PAYLOAD
Dynafliora .
Caporaso, George J. Mar 69 p 22-3 il
R. H. Goddard
Lidderdale, Tancred Apr 69 p4-5 il
Designs, Payload
Centaur B
Brown, Lawrence Jun 69 p18-9 il
Versitex
Starling, John Nov 68 p19-21 il
XR-5C :

Luken, Bill Nov68 p2-4 jl
see also: Designs, Contest: EGGLOFTING
and PAYLOAD
Designs, Scale (* indicated Astroscale)

*Arcas — The Old Rocketeer
Stine, G. Harry Apré69 pl19-23 il
*ASP

Stine, G. Harry May 69 p22-6 il

Astrobee 1500

Duelfer, Charles Jul 69 p11-3 il
*Black Brant 111

Stine, G. Harry Aug 69 p5-8 il

Bomarc B

Oct68 p148 il

Genie

Mar 69 pl16-7 it

Little Joe |1

Sep 69 p446 il

MT-135

Flynn, George Nov 68 p 15-7 il
Nike-Deacon
Feb 69 pl16-7 il
Rohini RH-75
Mandell, Gordon K. Aug69 p27-9 it
*Tomahawk, IQSY
Stine, G. Harry Jun 69 p5-8 il
Viking IV
Flynn, George Jan 69 p 15-7 il
Color Scheme — May 69 p 3 il
Designs, Sport
Avenger |1
Caporaso, George J. Jan 69 p12-3 il
Bifurcon
Milkie Tom Mar69 p10-2 il
Dyna-Mite
Aug 69 pl6-7
Flying Candelabra
Uchno, Ed Jun 69 pp28-9 il
Fra-jyle
Starling, John W. May 69 p 32-3 il
Goliath
Bean, Al Jul 69 p28-9 il
Infinite Loop
Uchno, Ed May 69 p8-9 il
Skyray
Pasqualoni, Anthony Apr69 p12-3 il
Stygion
Milkie, Tom Jan 69 p 6-7 il
Why(?)gion
Sttarling, John Jul 69 p32 il

eta
Milkie, Tom Feb 69 p 45 il

Drag Coefficients

Calculating Drag Coefficients
Caporaso, George J. Nov 68 p18 il

—E —

ECRM-3

ECRM-3 NAR Competition
Sipes, Richard Jul 69 p16-8 il

Educational Use of Model Rockets

Model Rocketry Expanding in California
Elementary Schools
Sep 69 pl12-3
Estes Industries

Estes Industries Holds Open House
May 69 p10

Estes Saturn Presented to Smithsonian
Jun 69 pl4 il

see also: HIAA, Manufacturers

Experimentation

Technical Notes
Cfporaso, George J. Jan 69 p5,Jul 69 p
3

Field Kits, see
Range Boxes
Fin Construction

Interlocking Fins — Wayward Wind
Mandeli, Gordon K, Jul 69 p 36-3 il

Finishing Model Rockets

How to Finish Model Rockets
Milkie, Tom Mar 69 p14-5 il

Using Super-MonoKote on Model Rockets
Milkie, Tom Jan 69 p10 il

see also: Decals

Finless Rockets

Dragstab: A rocket without fins
Milkie, Tom Oct 68 p2-4 il

Flexwing Recovery

Model Rocket Recovery by Extensible
Flexwing
Mandell, Gordon K. Nov 68 p 8-14 il
Foxmitter, see

Transmitters, Model Rocket

—-G-—

Gregorek, David M.

NAR Loses Prominent Modeler
Sep 69 p43

—H=—

HIAA (Hobby industry Association of
America)
Chicago Trade Show Caper or Secret
Agent 002 Strikes Again
Apr69 plas
HIAA Issues Statements to Manufacturers
Sep69 pl3
HIAA to Assist with State L.aws
Aug69 p33

Ignition of Model Rockets
tgnition Technoiogy — Wayward Wind
Mandell, Gordon K. Jun69 p 33-7 il
Positive Ignition — The Old Rocketeer
Stine, G. Harry May 69 p16-17 il
Inertia
Inertias by Torsion Wire
Mandell, Gordon K. Apr69 p16-8 il
Instrumentation, see
Payloads

MODEL ROCKETRY




— K-

Krushnik Effect

Krushnik Effect takes 2 nd in Science Fair
Jun69 pl4d il

—L-

Launch Systems
Constructing a $25 Club Launch Panel
Golub, Roger Mar69 p13 i
PDes:gln and Construction of a Club Launch
anel
Caporaso, George J. Jan 69 p8-9 il
Minimum Resistance Launch System, A
Chessin, Stephen A. Jan 69 p21-2 b
Misfire Alley — The Old Rocketeer
Stine, G. Harry Jul 69 p 23-5 il
Launchers, Closed Breech, see
Closed Breech Launchers
Launchers, Tower, see
Tower Launchers
Leader Administrative Council
Leader Administrative Council
Aug 69 p37-8
Legal Aspects of Model Rocketry
Defiance, Ohio, Bans Model Rockets

Aug 69 p 32

HIAA to Assist with State Laws
Aug69

Legal . Illegal ... AAGHH

Kukowskn James Sep 69 p 41
Massachusetts Law Debated
Jun69 pls

Model Rocketry Legalized in Riverside
County, Cahfornia

Jul 69 p
NAR Rules Agamst Valkyrie-1l

May 69 p 1

Ley, Dr. Willey 1906-1969

Ad Astra Per Aspera — Dr. Wulley Ley
Stine, G. Harry Aug 69 p 32 il

Literature, Technical: Abstract

Technical Notes
Caporaso, George J. May 69 p18

Los Angeles Model Rocket Facilities

$5,000 Model Rocket Facility for Los
Angeles
Feb 69 p18

-—M -

Manufacturers, Model Rocket

Manufacturers, The — The Old Rocketeer
Stine, G. Harry Feb 69 p12-3 il

Misfire Alley, see
Launch Systems
MIT Convention — 1969
MIT Convention, The
Flynn, George Jun 69 p 30-2 il
Model Rocket Space Clubs

MRSC Schedules Division Convention
Jun69 pls

Model Rocket Transmitters, see
Transmitters, Model Rocket
Model Rocketeer

Model Rocketeer to be Featured in Model
Rocketry
Jul69 pls

—N—

NAR — Divisions: Midwest and Southwest

NAR Names Division Managers for Mid-
west and Southwest
Jul 69 pl5

NAR — Field Trips
Visit to NASA Lewis Research Center
Jul69 pl4d

NAR — Section Activities
NAR Section Activities Reorganized
May 69 pl10
NARAM, History of
From Colorado to Colorado, The Story of
the NARAM
Aug 69 p 356 il
NARAM-11
NARAM-11 Events Announced
June69 pl4

DECEMBER 1970

National Fire Protection Association

NFPA Adopts Model Rocket Code
Nov 68 p22

New Canaan YMCA Space Pioneers
Stine Presents Saturn to New Canaan
YMCA

May 69 plo
—P =

Payloads

Technical Notes
Caporaso, George J. Feb 69 pl o
see also: Transmitters, Model Rocket

Performance of Model Rockets

Staged vs Cluster Model Rocket Perform-
ance
Wysgalia, Peter May 69 p 27-30 il

Photography by Model Rockets

Color Aerial Photography
Fiynn, George Sep 69 p19-20 il
Hngh Quahty Aerial Photography
ox, Richard Q.
Partl — Nov68 p23-4 il
Part2 —Jan 69 p23-4 il
Part 3 — Mar 69 p 8 il
Model Rocket Carries Movie Camera
Feb69 pl19 il

Pittsburgh Convention

Pittsburgh Sprini Convention, The
May 69 p19-21 il

Plastics in Model Rocketry

P{astic Scale Modeling— The Old Rock-
eteer
Stine, G. Harry Sep 69 p27-9 il

—R-—

Radio Controlled Model Rockets, see
Boost/Gliders, Radio Controlled
Range Boxes

What’s in a Range Box?
Barkes, Kevin Jun 69 p22-3 il

Ravens (Scale Modeling Group), see
Scale Modeling clubs, organizations, etc.
Recovery Devices, see

Flexwing Recovery
Retrofire Recovery

Relativistic Model Rocketry
Caporaso, George Apr 69 p29-30 il
Retrofire Recovery

Retrofire Recovery — Wayward Wind
Mandell, Gordon K. Aug 69 p14-6 il

Rutland, Vermont

Recreation Dept. Organizes Rocket Activi-
ties in Rutland, Vt.
Aug69 p 32

-S—

Saffek’s Saturn
Old Rocketeer, The
Stine, G. Harry Mar 69 p 6-7 it
Satellites

WRESAT, The First Australian Satellite
May 69 p11-4 it

Satire

Model Rocketry for the Depraved
Davis, Joel S. Feb 69 p14-5 il

Scale Modeling Clubs, Organizations, Etc.
NAR Scale Modeling Group Formed
(Ravens)

Jul69 pla

Schools, Use of Model Rockets by, see
Educational Use of Model Rocketry

Smithsonian Institute, see
Aerospace Modeling
Annual
Centuri Engineering Co.
Estes Industries

Songs, Underground of the NAR
Barrowman

Activities, First

Jun 69 pl5
Un-named (Harry Loves Us)
Mar 69 p 31 .
Sounding Rockets, Prototype
Sounding Rockets
Jan 69 p3-4 il

Thumba Rocket Range, The
Mama, Hormuz P. Jun 69 p10-3 il
Wallops 'Station
Ejliot, Jackson S. Oct 68 p 6-7 il
Southwestem Model Rocketry Conference
Southwestern Model Rocketry Conference
Jun69 pl4
Southwestern Model
ence, The
Sep69 pla-6 il
Soviet Space Program
Soviet Space Program, T
Sheldon, Charles S. W ..!ul 69 p4-10 il
SPURT-2
YMCA Space Pioneers Schedule Record
Trials
Juné69 pl5
Stability
Problem in Stability, A
Milkie, Tom Jan 69 p 18-20 il
Stability, Dynamlc

Fundamentais of Dynamic Stability
Mandell, Gordon K.

Rocketry Confer-

Partl1 —Oct68 p219 il

Part2 — Nov68 p 25-31 il
Part 3 —Jan 69 p26-31 il
Part4 — Feb 69 p23-30 il
Parts — Mar69 p25-30 il

Corrections — Apr69 p28
Technical Notes
Caporaso, George J. Jun 69 p 24

-T-

Thumba Rocket Range, India
Thumba Rocket Range, The
Mama, Hormuz P. Jun 69 p10-3-il
Tower Laum:hers
Bring Back Those Towers — Wayward

wind
Mandell, Gordon K. Apr 69 p 256 il
Tracking Lights
Theory and Construction of a Transistor-
ized Tracking Light
Mims, Capt. Forrest M. Sep 69 p9-11 il
Tracking Systems
Technical Notes
Caporaso, George Mar69 p 9
Transmitters, Legal Aspects
I_egal Restrictions on Transmitters
Kratzer, Carl G. Jun 69 p9
Transmitters, Model Rocket, Foxmitter
Building an Inexpensive Model Rocket
Transmutter
Fox, Richard Q.
Part 1. — The Basuc Transmitter May
69 p5-7 il
Part 2 — T7ergplerature Sensor Jun69 p
[
Part 3 — Spin Rate Sensor and Direc-
tion Finder Jyl 69 p 334 il

Part 4 —-Agc%elle(?meter Aug 69 p
- ]
Part 5 — Payload Carrier Design Sep
69 pl78.il

Continues into Volume Two
-V -

Valkyrie-11 Rocket, see
Ledal Aspects of Model Rocketry

—W-

Wallops Island Station, Virginia

Wallops Station
Elliott, Jackson S. Oct 68 p 6-7 il

WAMARVA-1

WAMARVA-1
Aug69 pl10-3 il
Washington State Aero-Modeling Champion-
ship
Washington State Championship
Jul69 pl4a
Wind Tunnels

Smoke Tunnel
Aug 69 p 3849 il

Worid Championships

f—'irls; 7\Glorld Championships in Yugostavia
in
Stine, G. Harry Feb 69 p 3
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DEALER DIRECTORY

CALIFORNIA — Alhambra
THE BOX CAR
Trains — Models — Rockets
CRM-Centugi-Estes-Ftht Systems

1 West Main .
Tues. to Fri. till 9 PM Mail Order

CALIFORNIA — Mt. View
Model Rocket Supplies
SAN ANTONIO HOBBY
417 San Antonio Rd.
Sears Shopping Center

CALIFORNIA — Whittier
Complete Selection
of Model Rockets
Estes-Cox-Centuri-MPC
JACK’S HOBBYCRAFTS
14710 E. Whittier Blvd. 90605
Mon,—Thurs. 10-6, Fri. 109, Sat. 9:30-5:30

CONNECTICUT — Bridgeport
Complete Rocketry Supplies
I's Our Specialty
Estes — Centuri — etc.
BOB'S HOBBIES
1542 Wood Avenue

Bridgeport 06605

DELAWARE — Wilmington
All Major Rocket Lines
SIMPSON'S HOBBIES, INC.
709 Foulk Road
Wilmington, Delaware 13803
Mail Orders Ph: 654-5022

DELAWARE — Wilmington
HOBBI-ART, INC.
4713 Kirkwood Highway
(302)994-0281
9:30 AMto5:30 PM—Wed.,Th.,Fri.to 9 PM

FLORIDA -~ Gibsonton
Save!!! All Brands
Write for Lists and Discounts
PAT'S PLACE
P.O. Box 118

7:30-6 Mon, to Sat. 813-677-6310

GEORGIA — Smyrna

MILTON BRADLEY
2152 So, Cobb Dr.
Ph: 436-1581

MARYLAND - Severna Park
PSYCHO-CERAMIC HOBBIES
428 Ben Oaks Drive West
Complete Model Rocket Supplies
Centuri-Competition-OBInd-SAI
Telephone (301)987-4395

MARYLAND — Westminster
BOBBY'S HOBBY LOBBY

E. Main St. A
Mon. to Sat. 10-9 Wed., Thur., Fri. 10-8

Hobby shops desiring a tisting in
the Model Rocketry Dealer Direc-
tory should direct their inquiries to
Dealer Directory, Model Rocketry
magazine, Box 214, Boston, MA
02123. Space is available only on a
six month contract for $18.00, or a
twelve month contract for $35.00,
payable in advance.

9 AM -5:30 PM

Openl0 AMto 6 PM—Mon.,Th,,Fri.to9:30PM

MARYLAND — Wheaton
HOBBIES UNLIMITED
Wheaton Plaza

Mon./Fri. 109, Sat. 10-6 949-3539

MASSACHUSETTS — Cambridge
CROSBY'S HOBBY CENTER
1704 Massachusetts Ave.
(617) K1 7-4389
Thursdays to 8 :30 PM

MASSACHUSETTS — Melrose

MIDDLESEX COIN, STAMP
& HOBBY SHOP
473 Main St.

02176 662-8319

MASSACHUSETSS — Walpole
Rocket Supplies by Fast Mail
Estes, Centuri, MPC, Cox
LAWCO $ALES
P.O. Box 2414

Walpole, Mass. 02081

NEW JERSEY — Absecon
AERO-TRAIN HOBBY HOUSE

12 Station Aveune
Mon.-Fri: 12 Noon-3 PM Sat.12 to6PM

NEW JERSEY — Burlington
FREEDMAN'S GIFT & HOBBY SHOP
8 High Street
Thurs.-Fri.:9-9 —Mon,,Tues.,Wed.,Sat.: 9-5

NEW JERSEY — Edison
Complete Rocket Supplies
EDISON CYCLE SHOP
238 Plainfield Aveune
Estes, Centuri, MPC, Bo-Mar, SAI, etc.

NEW JERSEY — Jackson
JACKSON HOBBY SHOP
Complete Rocket Supplies
Centuri, Estes, Flight Systems
New Prospect Rd. ,
Open 7 days/week 364-33341

NEW JERSEY — New Brunswick
Estes, Centuri, MPC
STEVE VARGA'S HOBBY SHOP
57 Easton Ave,
{201)545-7616

Daily 10 AM-7PM Closed Sunday

NEW JERSEY — Princeton
Complete Rocket Supplies
MPC-Centuri-Estes-Space Age Ind.
NASSAU HOBBY
142 Nassau St. Princeton, New Jersey

NEW JERSEY — Wayne
TOTOWA HOBBY SHOP
131 _?oontonl Road
isn’t our only Hobby!
Rocketry ;o only one hobby section

Open Sundays 696-5170

{Club Notes, cont.)

Days” festivities in Decatur, !llinois. The
celebration, sponsored by the Chamber of
Commerce and the Decatur Park District,
marked the 60th anniversary of aviation in
Decatur.

A model rocket club has been organized
in Milford, Massachusetts. Under the direc-
tion of president Joseph Chiu, and secretary
Patrick Griffith, the club had been holding
regular launchings until prohibited by the
local fire chief. The club is now seeking an
adult to supervise their launching activities
in accordance with the new Massachusetts
rules. Interested rocketeers may contact
Patrick Griffith at 473-7654.

The Los Cerros Rocketry Club, organ-
ized last year in the San Francisco suburb,
was active last summer. The club was
organized by Mike Harper, an eighth grade
science teacher at Los Cerros School, as a
result of an interest in rocketry by two of
his students. Each club member is required
to keep a log of wind speed and direction,
other weather factors, and rocket flight
data. The objective, according to San
Ramon High School teacher John Morrison,
is for the students to learn to apply the
physical principles associated with rocketry.

Last summer a group of boys in
Emmaus, Pennsylvania organized a model
rocket club. Approved by the Borough
Council, the Emmaus Community Park is
being used as the official launching area.
The club is under the supervision of Joe
Semancik.

On July 4th Tony’s Hobby Lobby in
Wheeling, lllinois, sponsored a holiday
demonstration launching. The hobby shop
offered a free engine to any rocketeer
bringing a rocket for firing during the two
hour display.

A model rocket club is being formed in
Merrick, New York. Interested rocketeers
are invited to contact Thomas H. Lynch,
1962 Aifred Road West, Merrick, New York
11566.

Send your club or section newsiotters,
contest announcements and results, and
other news for this column to:

Club News Editor
Mode! Rocketry Magazine
P.O. Box 214
Astor St. Station
Boston, Mass. 02123

P.O. BOX 424
WILLOUGHBY, OHIO 44094

DEPT. MR

/ We carry MPC, SPACE AGE IND., REVELL,
‘AURORA, LINDBERG, HAWK, VASHON IND.,
AMT. LM COX 25¢ for Cotalog &

FREE Color Print of THE APOLLO 11 Lih-Off

o= Complete _Mail Order Service o

38

MODEL ROCKETRY




Club Spotlight:

GEORGIA’'S FIRST STATEWIDE NAR MEET

by Richard

Wallace

Despite the endless complications of organizing a statewide model rocket compe-
tition, the Metro-Atlanta Society for Educational Rocketry (MASE R) Section of the
NAR was highly successful in sponsoring the first significant NAR contest in the state
of Georgia on Saturday, June 20, 1970. Initial planning of the evéent was restricted to
the Metro-Atlanta area, but after the contest announcement in Model Rocketry
requests for further information began pouring in from all over the state. The number
of expected participants quickly surpassed fifty. The MASER Section had absolutely
no guidelines or references about how to organize a major contest. This was a first for

rocketry in Georgia!l

On the schedule were contests in Spot Landing, all classes of PD, and Hornet,
Sparrow, Swift, and Hawk B/G. Eggloft and Altitude events were not on the schedule
because of tracking equipment difficulties. MASER's Section Director Lawrence
Wilson headed the judging staff, while Wayne Austin, Section Adviser, assumed the

position of Range Safety Officer.

The opening event, streamer spot landing, saw John Langford of the newly
chartered Northside Section, put a %A powered model only 3'7’’ from the launcher.
Bill Green of Athens, Ga. dropped a parachute lander just 6°2’° from the rod using

the popular %A engine.

Boost/Glide duration provided headaches for everyone but John Langford. Very
few entries could make the second official flight because of damage sustained on the
first. Gliders consistently assumed the nose down flight path, shredding wings and
dismounting front engine pods. One successful glider, a pop-pod Manta by John
Langford, showed the thirty or so spectators the proper flight configuration for this
type of rocket. He took first in both Sparrow and Swift with times of almost two

minutes.

The weather for the meet was perfect all day, clear and sunny. The warm, humid
atmosphere proved ideal for the parachute duration event. Tancred Lidderdale of
Dalton highlighted Class 1 competition with a flight of over eight minutes. Dana
Martin of Athens captured Class 2 with 4:12 and Chris Troutman of Stone Mountain

took Class 3 with a time of 2:10.
in an

“open launch” following the contest Lawrence Wilson's F-100 powered

Centuri Saturn V made a beautiful flight. Collectively, the meet was an overwhelming
success., Though no records were set, fifty-seven rockets left the launcher. The
enthusiasm of Georgia rocketeers proved that NAR competition can be actively

supported in Georgia and the Southeast.

Results of the North

Streamer Spot Landing

JUNIOR
1) John Langford
2) Mark Gresham

179
0

3) Dana Martin 411

LEADER

1) Tancred Lidderdale 13°3"
(no other qualified flights)

SENIOR

1) Doris Fritchman 753"

{no other qualnfued flights)

Class 1 Parachute Duration

JUNIOR

1) Bill Green 177
2) Felton Clark 53
3) Dana Martin 34
LEADER

1) Tancred Lidderdale

(no other qualified flights)

Class 3 Parachute Duration

JUNIOR

1) Chris Troutman 1
2) Fred Williams

3) Mark Gresham

LEADE

R
1) Tancred Lidderdale
(no other qualified flights)

Sparrow Boost/Glide

sec.
sec.
sec.

sec.

sec.
sec.
sec,

-l
OO

126 sec.

IOR
John Langford 1
Bruce Roig
Mark Gresham

sec.
sec.

.llu
2}
3) sec.

st s
1T

Georgia Meet

LEADER & SENIOR
{no qualified flights)

Hawk Boost/Glide

LEADER
1) Tancred Lidderdale
(no other qualified flights)
JUNIOR & SENIOR
(no qualified flights)

Parachute Spot Landing

NIOR
Bill Green
Steve Rein
David Frederick
LEADER
1) Tancred Lidderdale

(no other qualified flights)

Class 2 Parachute Duration

JUNIOR
1) Dana Martin
2) Bruce Roig
3) Gary Diffley
LEADER
1) Tancred Lidderdale

(no other qualtified flights)

Swift Boost/Glide

JUNIOR
1) John Langford
2) Bruce Roig
{no other qualified flights)
LEADER & SENIOR
(no qualified flights)

29'2

16 sec.

62"

322

12'10"

sec.
sec.
sec.

sec,

sec,
sec.
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NEW YORK — East Meadow

“*World’s Leading Hobby Store’’
Complete Department Store
of all hobbies
gespeciauy rocketry)

POLK'S HOBBY DEPT. STORE

2072 Front Stree

East Meadow, Long tsland (516) 489-1166

NEW YORK — E. Northport
Complete L.ine of Model Rockets
LARRY'S HOBBY SHOP, INC!
3018 Jericho Tpke.
Mon.-Fri. 12-9PM Sat. 10 AM-9 PM

NEW YORK — N.Y. City
“World's Leading Hobby Shop"
Complete Department Store
of all hobbies
{especially rocketry)
POLK'S HOBBY DEPT. STORE
314 5th Ave.
New York City (212) 2799034

NEW YORK — Uniondale
Biggest and the Best with the Most
Estes & Centuri
CARD & CRAFT
1004 Front St.
Mon., Thurs,, & Sat.9-6 Fri.9-9,Sun.10-3

NORTH CAROLINA — Chapel Hill
BILLY ARTHUR, INC.
North Carolina’s Leading
Rocket and Hobby Center
Eastgate Shopping Center
9 to 9 Monday thru Friday 9 to 6 Sat.

OHIO — Cleveland
NATIONAL HOBBY, INC.
5238 Ridge Rd.
749-4750

Daily to 6 PM Mon. & Fri. to 9PM

OHIO — Mansfield
BOB & PETE'S HOBBY SHOP
707 Park Ave. East
Estes-Centuri-Flight Systems-MPC
Where the Champions Buy
Mon. to Fri, 3 to 9 Sat. 9 to 9

OHIO — Upper Sandusky
Complete Rocketry Supplies
HE ROCKET SHOP
640 Skyline Drive

6 to 3PM 294-1322

PENNSYLVANIA — Monroeville
LORESKI'S HOBBY SHOP
“Miracle Mile’” Shopping Center
10AM -9PM (412) 3725155

PENNSYLVANIA — Scranton

THE DEN, INC.
Everythmg in Rocket Planes, Crafts
ute 6, Scranton Carbondale Hygh
lOAM to10P 7 Days a Week

PENNSYLVANIA — Sunbury

SCHRADER BROS.
470-472 North 4th St.
8 AM to 10PM (717) 2866841

VERMONT — St. Albans
THE HOBBY SHOP

Swanton Road
10AM to 8PM 7 Days a Week

VIRGINIA ~ Culpeper
THE FAMILY HOBBY SHOP
109 S. East St.

10 to 6, Mon, to Sat. Tilt9PM Fri.

WASHINGTON — Seattle

Rocketry for the Northwest
Nationally Known Brands
CAMPUS HOBBY CENTER
4738 University Way N
Open Thurs. Eves. Phone: LA 5-2222

CANADA — Toronto, Ontario

Canada’s only exclusive rocket shop
Home of the Canadian Rocket
Society — Complete facilities and
hobby consultants
THE SCIENCE SHOP
137 Yonge St. Arcade
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The Middle School Rocket Society of
Highland Park, New Jersey kicked off a new
season on October 14, 1970 with a demon-
stration of model rocketry. Approximately
600 students and teachers watched the
event. Everything went smoothly, and each
spectator was provided with a printed
program and specification sheet. The
rockets flown were SAl Judge kits. Engines
in the A, B, and C range were used. John
Frankosky, supervisor of the program,
announced each flight over a portable P.A.
system. Interest was high among the 6th,
7th, and 8th grade spectators, though club
membership is limited to eighth graders.
Following the launch the club extended
their thanks to SAIl president Tag Powell
who provided the kits used to build the
demonstration rockets.

The Fresno Model Rocket Club was
formed in August for rocketeers in the
Fresno, California area. The club meets on
the first and third Tuesdays of each month
in the Fresno Hobby Shop.

Three Kennedy Space Center engineers
recently had their model rocket activities
publicized in the Orlando, Florida Sentinel.
The trio — Herbert Rice, H. Frank Biggs,
and Leon Davis — have organized the Space
Center Amateur Rocket Society (SCARS)
and meet twice a year for public launchings
in Titusville, just across the river from the
NASA launch site.

A new model rocket club is being
organized in Brooklyn, New York. Even-
tually the group plans to charter asan NAR
Section. Interested rocketeers should con-
tact John Cope, 251 75th St., Brooklyn, NY
11209.

Jim Crowdis has just introduced
rocketry activities to the Boys' Club in
Camarillo, California. Crowdis, an arts and
metal shop teacher at Newbury Park High
School, explained the program to a reporter
from the Oxnard Press-Courier. **We hope to
get a lot of boys interested and give themn
the opportunity to design and build their

Nearly 100 rocketeers from Long Island, New York competed in an MPC sponsored

contest at Mitchel Field. B/G, Parachute Duration, and Streamer Duration events were
flown. MPC awarded $50 savings bonds and Vostok kits to the winners. Kevin Clark took

. first place in the Streamer Duration event, Alan Trautwi

Klinck placed first in Swift B/G.
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g took first in PD, and Douglas

own rockets. .. {they) learn something
about math, physics, electronics, meterol-
ogy, astronomy, aerodynamics, and related
subjects.”’

Rocketeers in the Augusta, Georgia area
interested in forming a club are invited to
contact Henry Saul at 733-2846.

On September 23, 1970 the Mt Pilchuck
Elementary School Rocket Club of Lake
Stevens, Washington elected its new officers,
Elected were: Rodger Anderson, president;
Eddie Dietz, vice-president; Kim Hunt,
secretary; and Lonnie Serrano, treasurer.
The club is presently building an 8-position
launch system, and expects to have a wind
tunnel in operation in October. Financial
support for club projects is being provided
by school P.T.A. members. A total of 161
fifth graders participate in the club.

Pittsburgh’s Steel City Section held their
annual election of officers on September
18th, 1970. Elected were: Richard Fox,
president; David Crafton, executive vice-
president, Kevin Barkes, vice-president; Alan
Stolzenberg, secretary-treasurer. The club
plans two launches each month. The next
one is scheduted for December 20th at
Hampton Municipal Field in North Hills.

Results from the WESNAM-2 Area Meet
sponsored by thé MIT Section have just
been reported. The meet, open to New
England area rocketeers, was flown on
Sunday, October 4th. In Class 2 PD Thomas
Belisle topped B Division with 177 seconds,
Walter Raudonis took first in C Division
with 271 seconds, and Martin Krugsman
placed first in D Division with 127 seconds.
In Pigeon Eggloft Walter Raudonis took first
with 1070 feet (only one age Division
flown). William Fortier took first in C Divi-
sion Hawk B/G with 81 seconds, while
David Ailes took first in D Division with a
spectacular flight of 248 seconds. Roger
Powell took first in Plastic Model, flown in
only one age Division because of lack of
entries, with a converted plastic Saturn-V.

The Toms River Aero Space Club was
active in the Toms River, New Jersey area
this past summer. Under the direction of
Richard Long, a technician at Page Aircraft,
the club had weekly launchings from the
Indian Hill Road area. The club’s contest in
August was sponsored by the Jackson
Hobby Shop in Jackson, New Jersey.

The Union County, New Jersey, Park
Commission has designated a site near
Glenside Avenue in the Berkeley Heights
section of Watchung Reservation as a model
rocket launching area. Donald Mayer, direc-
tor of the park commission’s Trailside
Nature and Science Center, will supervise
the launchings. The former modet rocket
launching site in Lenape Park will be used
for model airplane flying.

The Central lllinois Model Rocketry
Association sponsored a demonstration
launching to coincide with the “Airport

(Continued on page 38)
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BREAKTHROUGH!

All new engine mounting construction
provides easy, fasl assembly, Plastic
fngs snap over engine-mounting tube
which in furi snaps info one-piece
plastic fin.
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Mount Clarmena, Mich. 48043




Step into the real world of space

see your hobby dealer
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