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Model rocketeers everywhere are
increasing their fun and knowledge
by building and flying this amazing
MACH-10 Rocket Plane by Centuri.

Only $2.50. The MACH-10 is
available at your local
hobby dealer today, or write
direct to Centuri Engineering
Company, Dept. 1988, M1,
3053 W. Fairmont, Phoenix,
Az. 85001
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THEMACH-10

EXCITING TO BUILD

The Centuri MACH-10 kit comes
complete with all parts, illustrated
instructions and three-color decals.

FUN TO FLY

The MACH-10 screams skyward at
speeds better than 100 M.P.H. Peeling
off at peak altitude, the MACH-10
ejects a target marker (with streamer),
then after a couple of loops, settles
into a circular glide path earthward.
Making a “wheels up” landing, the
MACH-10 skids gently to a stop

on its belly tank.

GREAT FOR COMPETITION
Here are three great ideas for
neighborhood or club contests.

1. See who can drop the target marker

closest to a prescribed
ground target.

SEN

marked out on the ground.

Compete for glide endurance times.
Try for spot landings on a ‘“‘runway”
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Cover Photo

This month’s cover shows Jon Robbins
orepping his Ground Hog 16 Sparrow Rocket/
Glider. The Ground Hog series of swing-
wing R/G's have set new records in Hornet,
Sparrow, and Condor R/G this year. A com-
plete set of Ground Hog plans begins on
page 23, (Photo by Bob Mullane).

From the Editor

Two months ago in this space | commented
that the generation of pile after pile of com-
puter output does nothing to advance the
state-of-the-art of model rocketry unless the
resufts of that output are compared with
experimentsl data. To write a program which
predicts the altitude of a model rocket is
useless, unless the output of the computer
is compared with the actual altitude attained
by the deseribed model., There's nothing
wrong wiath using a computer as a tool to
to further our understanding of the behavior
of model rockets However neither the pro-
gram nor the cutput dsta should be con-
sidered the gosl. Aftsr suceessfully rumning
the program, much experimental work re-
mains to be done in order to confirm its

validity.
A few computer enthusiasts reacted guick-
ly to the editorial, ins=rpreting it as an

attempt to downgrade the use of computers
in the hobby. Actually the intent was to
suggest to those rocksw=ers who are making
use of computers that they direct their efforts
into areas where the computer can be useful
and effective. A program_ for example, which
computes the Center of Gravity of a simple
model rocket probably t=kes longer to write
than any rocketeer will spend computing
Centers of Gravity by hand during his entire
rocketry career,

Recently, much effort has been devoted
to refining the basic altitude prediction pro-
grams. As yet, however, I've seen nothing
from any programmer which indicates that
he has done anything to his computer-gen-
erated altitude predictions with experimen-
tally measured altitudes.

One specific case stands out in the battle
to develop a good altitude prediction. pro-
gram. In 1969 Charlie Andres wrote such a
program, and used the results to predict the
altitude of his Excalibur design (published
in the August 1969 MRm). Charlie flew this
{continued on page 31)
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Shoot for more fun in '71 with
"“Valkyrie," the model rocket that's
ready to go — complete with launcher
and fuel. It's all there, nothing else to
buy! Fun and easy to assemble, flights
up to 1,000 feet, with parachute recov-
ery. Safe, cool rocket fuel. Shipped
postpaid $15.95, or send 25¢ for cata-
log, (included free with order).

VALKYRIE
- Q29

Dept. 161, Box 309,
Vashon, Washington 98070

VASHON INDUSTRIES mc\ g

P.O. BOX 424
WILLOUGHBY, OHIO 44094

DEPT. MR

SPACE &4 ROCKET MODEL KITS

Wa corry MPC, SPACE AOCE IND., REVELL,
AURORA, LINDBERO, HAWK, VASHON IND.,
AMT, LM COX 35¢ ler Caialeg &
FREE Celor Print of THE APOLLO 11 Lik-OH

— Complete Mail Order Service =

MOON LANDING PICTURES . . .
35 mm Apollo slides, Astronout emblem patches,
moon maps, books on spoce, rocket models, other
gifts and souvenirs from Cope Kennedy. Write for
FREE BROCHURE today!

ASTROLAND — BOX 234-R
MERRITT ISLAND, FLORIDA 32952

German V-1 Scale Data

I'm trying to build a scale model of
the WW |l German V-1 ''Buzz Bomb,'’
but it is awfully hard to find even pic-
tures on the thing. Do you know where
| can get information on the V-1?

Douglas Van Winkle
10018 Mike Rd
Oxon Hill, Maryland

A set of plans for the German V-1
(FGZ-76) is available from Action
Books, Dept. V, Box 5611, Buena Park,

CA 90620. The plans are priced at 75¢.

Photos of the V-1 are not easy to
find, but a number of books oen German
rocketry include one or two photographs.,
An in-flight photo appears on page 58
of The Birth of the Missile (£. O Dutton,
publishers). A color photo of a camou-
flaged V-1 appears on page 1612 of
Above and Beyond (New Horizen Pub-
lishers).

An 8-page history of the V-1 program
is included in the book German Guided
Missiles (Arce Publishing Company!.
These books should be available at a
farge library or can be purchased through
your local bookstore,

GJF

Engine Computer Calculations

The following is a FORTRAN program
using S.W. Bowen's equations from Sim-
ple Analytic Approximations to Model
Rocket Engine Thrust-Time Curves (MRm
July 1971):

READ(5,11) BURN, TMEAN, TMAX,

TIMAX
11 FORMAT(4F6.3)

S = TIMAX/BURN

R = TMAX/TMEAN

X =8/((2.*S—1.)4SQRT((1.—2.*8)**2
—2.%5*(S—1./R)))

TPLAT = TMEAN/{(X—=2.+(1./(2.*X)))
*(5+1.))

PTIME = (2.-1./X) *TIMAX

The four identifiers in the READ list
are the burn time, the average thrust,
the peak thrust, and the time at which
peak thrust is reached, respectively.
Input format may be changed to suit the
programmer’s convenience. The paramet-
ers S and R are the same as those in
Bowen's formulae. X is the quantity M
in the article renamed to conform to the
rules of mode in the FORTRAN language.

After execution of this program seg-
ment, the values for the plateau thrust
(TPLAT) and the time at which plateau

US, USSR
ROCKET PHOTOS

Slides, Prints

Write for our complete list of color
and black and white rocket photos. These
slides and prints are carefully sslected
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.)

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

IMAIL ORDER HE ADQUARTERS

DON'T BE LEFT OUT OF AMERICA'S
NEWEST, MOST EXCITING HOBBY!

MODEL ROCKETRY SUPPLIES ARE AS CLOSE AS YOUR
MAIL BOX ----

ESTES, CENTURI, MINI-MAX, FLIGHT-
SYSTEMS, MPC, COX, AMROC, SAl, CMR,
SEMROC, MITS, ENERJET, VASHON,
COUNTDOWN“-- SEND 50° AND WELL MAIL

YOU OUR LATEST CATALOG

orange blossom hobbies...

1975 NW 36"MSTREET dept. MR
MIAMI, FLORIDA 33142

g
i

master charge

THE INFEABANA CARD
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thrust is reached (PTIME) are available
for output and subsequent computations.

enjoy seeing Bowen's work as well
2= other computer-oriented articles.
Pe=se continue to publish them, and |
mope we can look forward to another one
SO

Rich Noble
Wheaton, Illinois

Black Brant 11l Data

In the March "71 edition of Model
Rocketry | noticed a photograph of Al
Lindgren’s Black Brant |Il and launcher.
Wy friend and | were painstakingly ex-
amining it and it finally dawned on me
to write you. Could you try to get a hold
of a set of plans and publish them.

John Kuthe
St. Louis, Missouri

Complete scale plans for the Black
Brant Il sounding rocket were published
in the September ‘69 issue of Model Roc-
ketry. A /imited number of copies of this
issue are available at 75¢ each from
Back Isswes. MRm, Box 214, Astor Sta.,
Boston, Mass. 027123.

Thus far we have seen ne good biue-
prints or detailed drawings of the Black
Brant /1l launcher. Those entered in con-
tests have generally been scaled from
photographs of the launcher. MRm at-
tempts fo obtain authentic scale data
from official sources before publication
of such an article.

GJF

Boost Glider Categories

| have often read in your magazine
the different boost/glider classifica-
tions such as Hormet, Sparrow, Swift,
etc. Please explain the specifications
for each of these categories,

Bill Rhoney
Hickory, North Carolina

Boost/Glider categories are based
on the total impulse of the engines used

for propulsion. The commonly accepted
designations are as follows:

Category Total Impulse
Gnat %A (0.0 to 0.625 nt-sec)
Harnet %A (0.626 to 1.25 nt-sec)
Sparrow A (1.26 to 2.50 nt-secl
Swift B (2.51 to 5.00 nt-sec!
Hawk C (5.07 to 10.00 nt-sec)
Eagle D-E (10.07 to 40.00 nt-sec)
Condor F (40.07 to 80,00 nt-sec!

The same categories apply to the
Rocket/Glider competition events.

Rocketeers

We've learned a lot about mode! roc-
ketry since my 8 year old son Donald
got us both started in it in March of this
year. The friendliness and cooperative
spirit of rocketeers has been most im-
pressive, as evidenced by the photo
attached. You'll recognize Jon Robbins
{the creative, busy Grandfather of the
“"Ground-Hog'") taking time out from the
Phillipsburg Annual Convention and Re-
cord Trials to chat with son Donald a-
bout mutual rocket interests and exper-

iences,

William Heatley
Wayne, New Jerssy

Night Aerial Photography
| am working on an idea for rocket

photography that | thought might interest
other shutterbugs, night photography via

. . . THE FIRST IN A SERIES OF TECHNICAL
REPORTS FOR ADVANCED ROCKETEERS . ..

FUNDAMENTALS

fly

COMPETITION
MODEL ROCKETS
BOX 7022
ALEXANDRIA, VA,
22307

%
3]
r
m

LCercari Engi neering

P.0. BOX 90894
WORLD WAY CENTER
LOS ANGELES, CALIF. 920009

REMOTE CONTROL LAUNCHER
¢ COMPLETE LAUNCH CONTROL
FROM PANEL
* TWO MOTOR DRIVEN LAUNCH
ANGLES
® ACCURATE LAUNCH ANGLE
METER ON PANEL
ELEVATION LAUNCH ANGLE:
+459 70 309
AZIMUTH LAUNCH ANGLE:
+80° TO 80°
* 25 FOOT COMMUNICATION
CABLE

Send 25¢ for Brochure

CHEMISTRY, BIOLOGY, Astrology. Catalog
35 ¢. Boulevard Laboratories, Inc., 3114 East
83rd Street, Chicago, |llinois 60617,

OF DYNAMIC STABILITY
BY GORDON K. MANDELL

32 PAGES, ILLUSTRATED
ORDER FROM: TECH REPORT, MRm, BOX 214, ASTOR ST., BOSTON, MA 02123

SEPTEMEBER 1971

ONLY $2.50 PPD.



a flash bulb outfit. While this might add
extra weight to the bird, it might also
procuce interesting results not achieved
before. Another interesting field of ex-
perimentation could involve the use of
infra-red film for aerial photography.
Perhaps a new event could come into
being where you combine rocket design
with photograph clarity -- points award-
ed for each, and the winner being the
rocketeer with the highest point total.
David L. Koehne
Manchester, lowa

You'll need a pretty large flashbulb
and quite a good camera on the model
in order to obtain aerial photographs
from any significant altitude during night
flight. Using normal flashbulbs. simple
cameras, and standard film, photographs
are only possible out to distances of 20
or 25 feet. If you substitute a higher
speed film, such as Kodak Tri-X. a more
powerful flashbulb, and a camera with
a very '‘fast’’ lens, it's possible that
good quality photos from altitudes of up
to 100 or 200 feet could be taken. It
certainly seems to be worth a try, but
don’t be discouraged if the first few

idea. However, | have, found that its
concept is far from new. The winning
entry in the 1963 Estes ''ldea Box'’ con-
test, as described in the February 1964
issue of Mode/ Rocket News, was a gen-
eral interior arrangement for a streamer
recovery model utilizing the empty in-
terior of a small impulse 18 x 70 mm
engine. Although Mr. Clay’s model uses
a parachute instead of the original
streamer, the proposed rockets are other-
wise practically identical.

Greg Smith
Champaign, ILL.

Modroc Safety

Not too long ago | shot off a model
rocket engine buried in a pile of dirt.
It was pointed at me. | did not think it
was going to break through. But it did,
and missed me by about a half a foot.
| think | should tell other rocketeers
about this so if they want to try a stunt
like this, do not do it. | have been
launching rockets for years and it took
me this long to find out not to fool a-

shots don’t work out as planned. round with rocket engines.

Robert Rogacki

““Micro-Hi’" Comment Harrison, New Jersey

Peter Clay's ‘'Micro-Hi"" rocket (pg 3,
July ‘71 MRm) looks like a very good

Model rocket engines are not toys,
and to “‘fool around” with them can

SOLID PROPELLANT MODEL ROCKETRY SAFETY CODE

1. CONSTRUCTION — My model rockets will be made of lightweight materials such as paper
wood, plastic, and rubber without any metal as structural parts.

2. ENGINES — | will use only pre-loaded factory made model rocket engines in the manner
recommended by the manufacturer. | will not change in any way nor attempt to reload these
engines,

3. RECOVERY — | will always use a recovery system in my model rockets that will return
them safely to the ground so that they may be flown again.

4. WEIGHT LIMITS — My model rocket will weigh no more than 453 grams (16 oz.) at liftoff
and the engines will contain no more than 113 grams (4 0z,) of propellant.

5. STABILITY — | will check the stability of my model rockets before their first flight, except
when launching models of already proven stability.

6. LAUNCHING SYSTEM — The system | use to launch my model rockets must be remotely
controlled and electrically operated, and will contain a switch that will return to “off" when
released. | will remain at least 10 feet from any rocket that is being launched.

7. LAUNCH SAFETY — | will not let anyone approach a model rocket on a launcher until |
have made sure that either the safety interlock key has been removed or the battery has been
disconnected from my launcher,

8. FLYING CONDITIONS — | will not launch my model rocket in high winds, near buildings,
power lines, tall trees, low flying aircraft or under any conditions which might be dangerous to
people or property.

9. LAUNCH AREA — My model rockets will always be launched from a cleared area, free of
any easy to burn materials, and | will only use non-flammable recovery wadding in my rockets.
10. JET DEFLECTOR — My launcher will have a jet deflector device to prevent the engine
exhaust from hitting the ground directly.

11. LAUNCH ROD — To prevent accidental eye injury | will always place the launcher so the
end of the rod is above eye level or cap the end of the rod with my hand when approaching it.
| will never place my head or body over the launching rod. When my launcher is not in use |
will always store it so that the launch rod is not in an upright position.

12. POWER LINES — | will never attempt to recover my rocket from a power line or other
dangerous places.

13. LAUNCH TARGETS & ANGLE — | will not launch rockets so their flight path will carry
them against targets on the ground, and will never use an explosive warhead nor a payload that
is intended to be flammable. My launching device will always be pointed within 30 degrees of
vertical.

14. PRE-LAUNCH TEST — When conducting research activities with unproven designs or
methods, | will, when possible, determine their reliability through pre-launch tests. | will
conduct launchings of unproven designs in complete isolation from persons not participating
in the actual launching.

a4

prove dangerous. When used properly,
in accordance with the Hobby Industry
Association of America “‘Safety Code,””
rocketeers can experience years of en-
joyment from the hobby without fear of
injury. However, if the engines or roc-
kets are used improperly, in a manner
not permitted by the Safety Code, a haz-
ard does exist. Other rocketeers should
take note of this incident, and re-read
the Safety Code which is printed on this
page. Adherence to these reasonable
guidelines, and the exercise of common
sense, will allow you to continue flying.

Underwater Launching

On the subject of underwater
launchings, | would like to add two
successful flights to your list. The

first model | flew was a converted Estes
Stinger, powered by an AB-3. The first
attempt was unsuccessful, but the sec-
ond was highly successful. The Stinger
retuned and was recovered in good
condition. However, the design of the
Stinger made it hard to prep for under-
water flights.

Because of this, | decided to design
my own underwatsr rocket, and thus the
“"Calypso 1" was born. This model was
fired successfully before a group of a-
bout 250 Boy Scouts at a demonstration
sponsored by the Coughlin High School
Model Rocket Society. The Calypso
used a B4-2 engine, and its flight was
recorded on film.

At the time of this letter, the ''Cal-
ypso 2B"' has been completed and its
test firing is nearing. For a change of
pace and something really spectacular
try an underwater launch.

David Rajchel
Wilkes-Barre, PA

Saturn Launcher

On page 38 of your July issue there
is a picture of a semi-scale launcher for
the Saturn rocket. My question is can
this launcher be purchased, from whom,
and the cost?

Emerson Tornatta Jr.
Evansville, Indiana

Unfortunstely, no Saturn launchers
are available from any model rocket man-
ufacturer. Several companies have con-
sidered the possibility of marketing a
Saturn lasuncher, however the high cost
and limited sales potential of such a
launcher have causedthem to drop these
projects.

Presently Model Rocketry has a semi-
scale construction article on the Saturn
tower in the works. An actual scale mod-
el, in the 1/100 size used for the big-
gest Saturn V kits, is impossible be-
cause of the great complexity of the
launcher. However, the MRm article will
include enough infarmation to allow con-
struction of a realistic fauncher, elim-
inating only the smaller beams and wires
which would not showup in1/100 scale.

MODEL ROCKETRY




The new X-acto power drill
ks wh

If you’re a hobbyist or craftsman or
simply enjoy tinkering, you never know when
or where you'll get an irrepressible urge to do
a little work. So you want a tool that’s ready to go
wherever you go. On a bozat. In a car. At home.
Or out in the field. The “Mini Drill” is small
' enough to slip into a pocket. Yet
-:uﬂic:ently faét and pow erful to drill, polish or bumnish, wood,
| plastic, aluminum, copper, brass, gold, sﬂver—and even mild steel.
Perfectly miniaturized for model planes, boats, railreads, rockets,
cars, ceramic work, jewelry making, glass etching. Easy
to handle and lightweight. Low voltage
makes it safe where water is used.
For $10.95 the “Mini Drill” comes with
three chucks (operates accessories from S
0135” to 3/32”), a drill bit, a starting =
punch, and a dual connector for operating off a 12V transformer or
. carlighter cord attachment. 12V transformer is available at $4.75;
carlighter cord—$2.00. A larger unit, the “Power Plus” Drill,
with up to 9,000 rpm and
greater torque, comes Wlth
four chucks, (operates accessories from .0135” to 1/8
drill bit, starting punch and dual connector for $18 Q:».
12V transformer for this unit—$5.95.
Or you can get the whole works, in a gift box, for $17.50
for “Mini Drill”...and $26.75 for “Power Plus” Drill.
Available at leading hobby, art, hardware
and department stores,

T

X-acto 4841 Van Dam Street, Long Island City, New York 11101

_—--




PLASTRUCT

~greatmodeling shapes!

Angles, ‘H’ columns, beams; tees, chan-
s, tubing in square, round, or rec-
tangular, strip and sheet stock PLUS
hundreds of pa r..detail realism!
: Plastruct ls ghiality
: : ¢
:atat‘:g —
'at your dealer
E or send

'\.-'n O¢

6
Los Angeles, Calif, 90063

BUILD THE FOXMITTER-3
FOR HALF PRICE!

complete kit, with printed circuit board

Only $14.95*

Plug-in Sensors for the Foxmitter-3
Biological & Spin Rate $3.15
Temperature $3.00
Accelerometer $3.25
Microphone $2.50

Send $.25 for a catalogue of model
rocket transmitters & accessories to:
ASTRO COMMUNICATIONS

1 COLERIDCE PLACE ~ FITTSBLEGH. PA T5201

* less than half the cost of the individual
components when purchased through
electronic retailers

WHAT'S YOUR
FAVORITE ARTICLE
THIS MONTH?

Vote here for your favorite arti-
cles. Let us know what type of
material you want to read, List them
in order — the most liked first, etc.

PONADEGEN»

Clip this section out or use a fac-
similie, Paste it on a postcard or put
in an envelope and mail to:

Reader Survey
Model Rocketry Magazine
Box 214
Boston, Mass. 02123

FROM THE

LAUNCHING PAD

Scale modelers interested in con-
structing models of the recent Apollo
16/Saturn V should take note of a num-
ber of modifications which have been
made to the basic launch vehicle: In
order to accommodate the increased pay-
load requirements of the Apollo 15 mis-
sion, the following significant changes
to the AS-510 vehicle were necessary:

1) The number of retro-rockets on the
SI-C (first stage) was reduced from 8 to
4,

2) The Sll (second stage) ullage roc-
kets were deleted,

In an upcoming issue of Model Roc-
ketry we will present a series of Apollo
15 photographs documenting the paint
pattern. These photos were specially
taken to allow rocketeers to construct
more accurate scale models of this ve-
hicle.

This month we are quite pleased to
present detailed construction plans for
one of Jon Robbins’ Ground Hog gliders.
In recent issues of Model Rocketry the
Ground Hogs have been mentioned gquite
frequently because of their superb per-
formances and all of the contests in
which they have been flown. Right now
the NAR Contest Board is processing
only three Rocket/Glider record appli-
cations. If you check this month’'s Mode/
Rocketeer, you'll note that they are all
for flights of Jon's Ground Hogs. The
subject of this month’s article is the
Sparrow R/G — Ground Hog 16 — which
set a U.S. Record at the Buckeye || area
meet last April. Later this year we hope
to bring you plans for the larger Condor
R/G which turned in a spectacular rec-
ord setting flight at NART-II.

Jon's work on the Ground Hog should
serve as aguide to other rocketeers who
are interested in developing a contest
winning design. First he sat down and
did some thinking to select a possible
winning concept — in this case the
"'swing-wing’’. Then Jon went out and
built, and tested,... and built, and test-
ed,... and built, and tested,... until he
got a good performing and reliable bird.
To date Jon has built almost 50 Ground
Hogs, and flown them in everything from
Hornet to Condor in both R/G and B/G.

R

The early ones were unreliable in their
deployment. but a few little modifica-
tions here and there have given Jon a
superbly performing competition glider.
This is precisely the type of develop-
ment and testing program which is al-
most guarantsed to result in a contest
winner. Happy Ground Hog flying!

Several months ago we reported on
Jim Bunce's semi-scale Polaris launched
from underw=ster in accordance with the
plans given in the October ‘70 issue of
Model Rocketry. Now Jim has carried
this underwater launching system one
step further. At a recent launching of
the Boward County (Florida} Model Rock-
et Association, he displayed a scale
model of the U.S. Navy Posiedon sub-
marine launched missile.

This rocket. also designed for under-
water |aunching, was flown from a 50
gallon oil drum. A large hole had been
cut in the side of the drum and replaced
with a plexiglass window so that the
underwater ignition could be observed.
According to the description given in

Jim Bunce’'s semi-scale Polaris A-3
viewed through the side of its 50 gallon
oil drum launcher.

MODEL ROCKETRY




»m, newsletter of the BCMRA, ""as
. —ameras whirred and tape record-
ers hwmmed. the modroc blew up out of
e wan=r and climbed close to 1000
Sounds like underwater launches
crowd pleasers, but we've heard
mile on this subject from rocketeers
mmside the Florida area. |'m sure there
= mo shortage of 50 gallon oil drums
m the rest of the country!

Montreal’s Atmospheric Rocket Re-
s=arch Association plans on doing some
moneering work into small field events
st their Montreal Eggloft Contest on
September 18th. On the schedule will be
= B-powered egaloft event, which they
mave named Humming Bird Eggloft.”
C“ompetitors shouldn’t have too much
difficulty launching an egg with a B14-5,
and the trackers certainly should be
able to close. We'll have a complete
report on this new event later in the
year.

A new NASA plan for development
of the ““Space Shuttle’” may result in
some strange looking scale models to-
wards the end of this decade. Originally
NASA planned to develop the Shuttle
“Orbiter”” and "'Booster’’ wvehicles si-
multaneously, with the first Orbiter test
flights being launched by the Booster.
Howewver a new plan, currently under
study. suggests a " phased approach’’
to the development of the shuttle system.
Under this plan the orbiter wvehicle
would be developed first, and initially
test launched by an interim expendable
booster.

For the interim booster NASA and
its industrial contractors are studying
the use of 2 modified Saturn IC (first
stage of the Satwn V), a booster based
on the Titan Ill. and a booster using
solid rockst engines. In the "~‘phased
approach.” full scale hardware devel-
opment of a reusabie booster would be
started later, but some design and pre-
liminary development work for it would
proceed concurrently with development
and test of the orbiter

Grumman Aircraft model shows how

the Space Shuttle Orbiter would be
mounted atop the §1-C stage of the Sat-
wn-V for initial orbital test flights.

In describing progress on Space Shut-
tle development to date, NASA Admin-
istrator James Fletcher said: ~ The pre-
ferred configuration which is emerging
is a two-stage delta-wing reusabie sys-
tem in which the orbiter has external
propellant tanks that can be jettisoned.
Although our studies to date hawe most-
ly been based on a 'concurremt ap-
proach’ in which development and test-
ing of both the orbiter and booster stag-
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- ADDING A GLASS LENS TO THE ESTES CAMROC

= COLOR PHOTOGRAPHY WITH THE CAMROC

6 PAGES, WITH PHOTOGRAPHS AND DRAWINGS ONLY $ 0.60 PPD. ‘
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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 mome

nt 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.

e EREN

Full-color copies of the photo-
graph, which is reproduced in

black and white above,
be obtained by sending
or $1.00 for 3, to:

Saturn Photo

Model Rocketry
Box 214

Boston, Mass. 02123

may

50¢,




es would proceed at the same time, we
have been studying. in parallel, the idea
of sequencing the development, test,
and verification of critical new techno-
logy features of the system. We now
believe that a 'phased approach’ is
feasible and may offer significant ad-
vantages. We believe that the additional
studies we are now undertaking, to-
gether with those previously undertaken
and now being completed, will put us in
a position to make a decision this fall
on the technical and programmatic ap-
proachto be followed in the Space Shut-
tle program.’’

Now, let's see, we take a Space
Shuttle kit, mount it on a Saturn-V, and

everything works out
NASA's plan.

according to

Several months back, in MRm's cov-
erage of the East Coast B/G Champion-
ships, we reported that Condor B/G had
been flown only three times on the East
Coast and Dave Crafton had placed first
allthree times with parasiteB/G’s. Now
the secret to Dave's success has been
disclosed. In the latest issue of Star-
burst, newsletter of Pittsburgh's Steel
City Section, Dave presents plans for
the G.C. Crusader — his Eagle-Condor
Parasite B/G. In his introduction, Dave
explains how success was achieved:

Once upona time there was a design for
a Condor B/G, which no one thought
would work. But then the handsome
prince kissed the ugly frog, and the G.
C. Crusader was created. Parts required
for construction are one two-stage Estes
Omega, one CMR Manta, one handsome
prince, and one ugly frog. We wish our
readers success in locating the prince
and the frog in time for NART-3 next

Spring! é
A

SOLICITATION
OF MATERIAL

In order to broaden and diversify
its coverage of the hobby, MODEL
ROCKETRY is soliciting written ma-
terial from the qualified modeling
public. Articles of a technical nature,
research reports, articles on con-
structing and flying sport and com-
petition models, scale projects, and
material relating to full-scale space-
flight will be considered for pub-
lication under the following terms:

1. Authors will be paid for material
accepted for publication at the rate of
two dollars ($2.00) per column inch,
based on a column of eight-point type
thirteen picas wide, for text, six dol-
lars fifty cents ($6.50) for drawings,
and two dollars ($2.00) for photo-
graphs accompanying text. Payment
will be made at the time of pub-
lication.

2. Material submitted must be type-
written, doublespaced, on 8% by 11
inch paper with reasonable margins.
Drawings must be done in India ink
and must be neat and legible. We
cannot assume responsibility for mater-
ial lost or damaged in processing; how-
ever our staff will exercise care in the
handling of all submitted material. An
may have his manuscript
returned after use by including a
stamped, self-addressed envelope with
his material.

3. Our staff reserves the right to
edit material in order to improve
grammar and composition. Payment
for material will be based on the
edited copy as it appears in print.
Authors will be given full credit for
published material. MODEL
ROCKETRY will hold copyright on all
material accepted for publication.

Those wishing to submit material
should send it to:

Model Rocketry Magazine,
Box 214,

author

Boston, Mass. 02123

1971 Boeing Management Model
Aeronautics Scholarship Contest

The 1971 Boeing Management Association
Model Aeronautics Scholarship Contest was
held June 19 and 20, 1971, at the Boeing
Company's Space Center in Kent, Washington
(near Seattle). At the contest, 71 boys and
girls competed in model airplane and model
rocket events, with a $1,500 college scholar-
ship being awarded to the winner.

Events flown included Class 0 Altitude
and Swift Boost/Glide, flown under NAR
rules, and 15 model airplane categories, flown
under AMA rules. Contestants were permitted
to enter any number of events, and the
entrant's best scores from four events were
combined to determine the winner,

As at last year's contest, interest centered
on the model airplane events, but there were
more rocket competitors this year than last.
Both rocket events were dominated by the
local South Seattle Rocket Society, with
SSRS members placing 1st, 2nd, and 3rd in
Class 0 Altitude, and 1st and 2nd in Swift
B/G. Tony Medina took first place in both
modroc events, while the lone non-SSRS
member to place was Bruce Kimball (of North
Bend, Washington) who took third in Swift
B/G.

Five U.S. model airplane records were also
set during the two day contest which attracted
an estimated 7,000 spectators. Contestants
came from California, British Columbia, Ida-
ho, Oregon, Ohio, and Washington for the
annual contest,

Sixteen year old Marty Thompson of
Livermore, California was named Contest
Grand Champion and winner of the 1971
Scholarship. He won all four of the events

which he entered — Indoor Glider, Easy “'B,”
Design Craftsmanship, and Unlimited Rubber
Free Flight. Phil Hainer (16) of Seattle was
the second place winner with 85 points,
while Rich Seomen (16), also of Seattle,
placed third wath BD points.

After the close of contest flying the South
Seattle Rocket Society, which had maintained
a static rockewry display, provided a flight
demonstration for the spectators, The half
hour show included the firing of a salvo of
four Goblins, each powered by a D-13.

Plans are wunderway for a third BMA
Scholarship Contest for June 1972,

Marty Thompson receives the first plact;
award for his performance at the 1971 BMA
Scholarship Contest.
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Coming Next Month:

COMPLETE NARAM-13
CONTEST COVERAGE
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Be nice toyour
scratch-built rocket.

You've invested a lot of time and energy in your
beautiful bird, not to mention some pretty tedious
work. If you want it
to perform to match
your craftsmanship,
you won't try to fly it
with second-rate en-
gines and accessories.
You'll use the best:
the Cox family of
model rocketry com-
ponents. See them
and our line of fine, beautifully detailed, ready-to-
launch model rockets at your favorite store,

Cox Solid Fuel Engine
and Cox Safety Igniter.

Premium Fuel: It may be rated in newton-seconds
instead of octanes, but it's stll the best. Why? Be-
cause Cox Solid Fuel Engines provide a better power-
to-weight ratio in the standard .69” x 2.75” casing
than any other manufacturer’'s. Which
means that you get more usable power out of
a lighter package. And this year, Cox is intro-
ducing the most potent member of the line: the
D8. The D8 produces 50% more power than was
previously available in standard .69" x 2.75” cas-
ing. All Cox engines feature dense, highly visible §
tracking smoke.

Positive Ignition: Cox Safety Igniters* provide
fail-safe arming because the igniter is plugged into
the electrical circuit prior to insertion into the
engine. No " “'micro clips” or groping around
the base of an armed rocket required.

Cox Model Rocket
Launch System.

For a Winning Start: The precision engi-
neered Cox Model Rocket Launch System has
adjustable legs, remote launch controller
with safety key, “systems go”
check light, and a safe
20 feet of

Cox
Altitude Finder.

wiring. Plus additional fea-
tures like a 36” launch
rod, segmented for easy
take-down and storage,
steel blast deflector plate, and
the launch base holds 8 "D” cells (not included) for
dependable single engine ignition time after time.
High Performance Requires
Fast Tracking: Cox’s ready-

to-use Altitude Finder is a
- quick, easy way to pinpoint
' the angle and height of your
rocket’s apogee. As the rocket
reaches maximum height, the
| Altitude Finder's trigger is re-
leased, locking the direct readout
gauge in position. The rocket’s
alurude is read directly in feet with no immediate
calculations or trigonometry tables required.
Power Brakes: Cox Parachutes come pre-cut with
shroud lines and snap-swivels attached.
An elastic shock cord is included to
guarantee that your favorite bird
won’t do a pancake

landing from 800

meters. In 12”7, 16"
' and 20” diameters.

L. M. COX MFG. CO., INC,, a subsidiary of LEISURE DYNAMICS, INC.

pit. pend. 1505 East Warner Ave., Dept. MR-9 Santa Ana, California 92705



An Improved, Light-weight,
Telemetry Transmitter,
Using an Integrated Circuit . . .

FOXMITTER=-3

by Richard (. Fox

The field of model rocket telemetry has
developed considerably since Model Rocketry
magazine published the plans for the Fox-
mitter-1 in May of 1969, Several manufac-
turers have introduced transmitters for use
with model rockets, and some significant
model rocket research projects have been
based on data telemetered from rockets to
the ground,

The Foxmitter has been the most widely
used model rocket transmitter because of its
modular design, its simplicity, and its low
cost. The design has proven itself as a reli-
able 100 milliwatt transmitter suitsble for
a number of telemetry applications. In the
year since the Foxmitter-2 was published,
users have indicated three areas for improve-
ment — size, weight, and ease of construction,
The Foxmitter-3 solves these problems by
using an integrated circuit, a8 printed circuit
board, and a smaller battery,

For those not familiar with the articles
previously published on the Foxmitter, it is
a 100 milliwatt transmitter which operates
on the 27 megacycle Citizen’s Band. The
transmitter is the foundation of a2 modular
telemetry system which may be carried a-
board model rockets. When a temperature
sensor module is pluggéd into the transmitter,
the temperature of the air outside of the
rocket may be transmitted back down to the
ground. Other sensor modules allow the Fox-
mitter to transmit information about spin rate
of the rocket, the breathing rate of a live
payload; the acceleration of the rocket, the
exact time of ejection and landing, or even
the sounds heard on board the rocket.

The information is transmitted to the
ground as an audio tone signal on the Cit-
izen's Band. A rise in the pitch of the audio
tone indicates a rise in the measured quan-
tity. A fall in the pitch means a drop in the
quantity. The tones transmitted during the
flight can be recorded on a portable tape
recorder, If proper calibration procedures are
followed, the transmitted data can be con-
verted by hand to quantitative graphs of the
measured variable as a function of time.

Only three pieces of equipment are re-
quired for this simple but quite workable
telemetry system: The Foxmitter and a sensor
module, a walkie-talkie or other Citizen's
Band receiver, and a portable tape recorder,
The results obtained from the system can
be quite spectacular, Some first rate science
fair projects have been carried out using only
the above equipment,

Design Improvements

The circuit of the Foxmitter-3 is func-
tionally identical to the circuit of the Fox-
mitter-2, but three of the transistors have
been replaced by one pseudo-integrated cir-
cuit. In addition, a smaller battery may be
used with the Foxmitter-3. The range of the
transmitter in the air is still over one mile,
and the transmitter is still compatable with

all of the sensor modules developed for the .

Foxmitter-2,

The Foxmitter-3- uses a printed circuit
board for ease of construction. Previous artic-
les on the Foxmitter have advocated the use

antenna

Figure 1: FOXMITTER-3 SCHEMATIC DIAGRAM. The Foxmitter-3 is a 27 MHz C.B.
transmitter putting out approximately 100 mw. Circled letters refer to the pins of the 6-pin

connector.
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of perforated wector board for construction,
because of its low cost and ease of repair
after a crash. The disadvantage of the vector
board was that the wiring had to be done
by hand. Feedback from users indicated that
an alarmingly high percentage of the modelers
made wiring errors while building their trans-
mitters, and that some of the modelers even
abandoned comstruction of the transmitter
because of thess errors,

Astro Commumications is now offering a
strong fiberglsssepoxy circuit board for use
with the Fowmitser-3. The strength of this
circuit board was demonstrated in repeated
test flights in which 2 payload capsule con-
taining a Foxmitter-3 was intentionally eject-
ed onto a grass field from 1000 feet, without
2 parachute. The metal battery holder and
the battery were repeatedly bent out of shape,
but the whole unit was always ready for
another flight in 5 minutes, The printed
circuit board remained undamaged.

Construction

The use of a printed circuit board makes
construction wery easy. The assembly proce-
dure involves mounting the parts in the pre-
drilled holes of the circuit board, and solder-
ing them into place. The tools required are
a low wattage soldering iron or gun, a pointed
nose pliers, and a pair of wire cutters. Figure
1 shows the schematic diagram of the Fox-
mitter-3. Figure 2 shows a full scale repro-
duction of the printed circuit board pattern
(for those who wish to make their own),
and Figure 3 shows the parts lay-out on the
top of the circuit board.

Start construction by cleaning the copper
surface of the printed circuit board with
household cleanser to make it shiny and
remove oil and dirt, Mount the transistors
and the crystal on the board first, since they
are the most difficult to position, The tran-
sistor leads must be placed in their proper

Figure 2: PRINTED CIRCUIT BOARD LAY-
OUT. Shaded areas are copper clad areas, dots
are mounting holes drilled in the board.

MODEL ROCKETRY



holes. Q1 is a unijunction transistor with a
peculiar shape. Insert its leads into the holes
2s shown in Figure 3.

Press the transistor leads through the holes
as far as possible without stressing them.
Turn the board over, and cut off all but
% inch of the leads so that each one contacts
the copper pattern surrounding its hole, Sold-
er the leads to the copper, but be careful
not to overheat the joint, as heat may dam-
age the transistor.

Figure 3 shows the proper orientation for
mounting Q2, and the only other device
which must be mounted with a specific ori-
entation is capacitor C3. Figure 3 also shows
ts orientation. The remaining components
should be mountsd as shown. Keep all leads
straight, neat, and as short as possible.

Use good soldering technigues. If you
have not had much experience with soldering,
wry building 2 simple project first, such as
2 light flasher (MRm, September 1969) or
2 minimitter (MRm, October 1970). Also,

write to Astro Communications for their free
pamphlet on soldering techniques, Poor sold-
ering technigue is the biggest cause of prob-
lems encountered with the Foxmitter.

The antenna should be made from approx-
imately 4g inches of thin stranded hook-up
wire. The length is not critical, but short
antennas radiate a weaker signal than longer
antennas, and antennas over 4 feet in length
have an undesirable effect on transmitter
stability. Antennas over 5 feet long are illegal,
The exact length of the antenna will depend
on how carefully the transmitter was con-
structed. Some transmitters will work better
with short antennas than othérs. The antenna
length can be optimized once the transmitter
is operational,

The male half of the 6 pin connector
is soldered directly to the printed circuit
board. The colored side of the connector
should face the top side of the printed circuit
board. Use enough solder to hold the con-
nector firmly in place, but be careful not

Foxmitter - 3 Parts List

MISCELLANEQUS

Antenna

XTAL

By

Battery Holder

Ultra-miniature
Connector

Printed
Circuit Board

100,000 ohms
220 ohms

4.7 megaohms
27,000 chms

01 mfds

02 mfds

2 mfds, electrolytic, 25 vdc
3 mmfds

47 mmids

10 mmfds

27 microhenry RF choke, Miller 3230-54

10 microhenry RF choke, Milllsr 223044

2N2646 or GE-X10

RCA 40080

48 inches of thin stranded hook-up wire

27 m.. Citizen's Band Walkie Talkie Crystal
(Astro Communications XTAL-1 or similar)

22,5 volt battery, Burgess Y 15 for long life

or 15 volt battery, Burgess Y10 for small size, but shorter life

Keystone No. 139A for 22.5 volt battery
or Keystone No. 225 for 15 volt battery

R/C Craft connector model No. 19K61, 6 pin, 49¢ from Ace R/C

Higginsville, Mo. add $.50 for handling

An etched and drilled printed circuit board is available from
Astro Communication, 3 Coleridge Place, Pittsburgh, Pa. 15201 for $1.75

A complete kit of all of the above parts, plus solder and wire is available from Astro
Communications, 3 Coleridge Place, Pittsburgh, Pa. 15201, for $14.95. The kit includes the
22.5 volt battery, and its holder, but not the 15 volt battery.
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Figure 3: FOXMITTER-3 PARTS LAYOUT.
Top view of the printed circuit board shows
location of all components. All resistors and
inductors are mounted standing on their ends.

to short out adjacent pins of the connector.

Once construction is complete, check that
all connections are soldered properly, that
there are no shorts between adjacent connec-
tions, and that the transistors are mounted
with each lead in its proper hole,

Beacon Tone Module

The Foxmitter is operational only when
it is plugged into a '“Sensor Module."” These
modules are described in the July 1970
through January 1971 issue of this magazine,
and are available from Astro Communications
(see the parts list), The simplest sensor mod-
ule is the Beacon Tone Module, which trans-
mits a steady audio tone from the transmitter
to the receiver., This module is useful for
testing the transmitter, and for flying as
a recovery aid. When the rocket lands, the
user homes in on the rocket by searching for
the location where the transmitted audio tone
is coming from,
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The beacon tone module consists of a
battery holder, a battery, a resistor, and.a
6 pin miniature connector, for plugging into
the Foxmitter circuit board, The parts for
the beacon tone module are included in the
parts list of the basic transmitter. Figure 7
shows a schematic of the module, and Figure
8 shows a pictorial of the assembly of the
maodule,

Testing the Transmitter

To ‘test-the transmitter, you will nesd a
receiver which is capable of receiving the
Citizen's Band channel which you have chosen
for your transmitier, Extremely cheap walkie-
talkies will receive the transmitter signal, but
only at very close ranges. Better guality walk-
ie-talkies will extend the detection range of
your Foxmitter,

Turn the reciever on, and place the trans-
mitter on a nearby wooden table. Plug the
battery into the battery holder, and plug the
module into the transmitter, Stretch the an-
tenna out along the table, and step back
from the table, A loud audio tone should
be heard from the receiver immediately, If
you do receive the tone, separate the trans-
mitter and reciever, and verify that the sig-
nal is strong enough to be picked up over
a distance, If your transmitter passes this
check, you are ready for flying.

If the transmitter does not operate the
first time that it is turned on, make a quick
check that the receiver is operating properly,
and then remove the transmitter battery from
its holder. The battery or a component of
the transmitter could be ruined if the battery
is left in a faulty circuit for an extended
period of time. Feel the transistors. If they
are too hot to hold, check that each of
their leads is in its proper hole. Also check
for short circuits caused by poor solder joints
or splashes of solder. Check that the battery
was plugged in properly, and that the Beacon
Tone Module was not plugged in upside down.
Verify that the receiver works by transmitting
to it from a walkie-talkie on the same channel
as the Foxmitter, Have a friend check the
wiring for opens, shorts, or errors that you
may have missed,

A few simple tests can help to isolate
the problem. If plugging the battery into the

A

(]

Figure 4: BEACON TONE MODULE SCHE-
MATIC DIAGRAM. The Beacon Tone Module
consists of a battery and a resistor. It gener-
ates a continuous tone, which can be used as
a locator beacon to find downed rockets.
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transmitter causes a hiss on the receiver, but
no tone, then the trouble is in the area of
transistor Q1 or Q2, In either case, check
that the unijunction transistor, Q1, is oscil-
lating, This is done by placing the leads of
a cheap crystal earphone (from a transistor
radio) between Base 1 and Base 2 of transistor
Q1, with the battery plugged in. If no audio
tone is heard, the trouble is in the sensor
module, or RO, C2, R1, C3, or Q1. If the
tone is heard, place the earphone between
the collector and emitter of Q2. A louder
tone should be heard. If the louder tone is
heard, then the trouble is associated with
the RF section and transistor Q3. If no tone
was heard, check R2, C3, and Q2.

If the trouble has been isolated to the
RF section, double check the contact between
the crystal pins and the rest of the circuit,
Check the connections of R3, C4,C5,C6, L1,
L2, Q3, and the antenna. Check the crystal
for damage by plugging it into a walkie-
talkie and broadcasting to the receiver. A
damaged crystal will not work at all. Try
touching the antenna of the transmitter di-
rectly to the antenna of the receiver. If this
produces an audio signal, the problem is a
weak battery or an antenna that is much too
long or much too short.

If a woltmeter is available, check the
voltages from the *-" side of the battery
to the points listed in table 1. The battery
should put out at least 12 volts when it is
plugged into the transmitter.

Most problems are caused by poor solder
joints, errors in the parts placement, dead
batteries, and unintentional open circuits and
short circuits, If all else fails, reheat all of
the connections,

Flight Preparation

The transmitter fits into a 7 inch length
of 0.8 inch diameter body tube. It should
be oriented with the battery towards the nose
of the payload and the antenna trailing out
from the rear of the payload section, as
shown in Figure 6. This arrangement allows
the antenna to hang straight during the up-
ward flight, and minimizes damage to the
transmitter if the rocket should crash. Place
a small amount of cotton at the front and
rear of the payload tube to act as a cushion,
and place a wad of cotton between the
battery holder and the transmitter board to
keep them from being pushed together by
the lift-off acceleration.

The booster vehicle should be powered
by a large engine with a short delay. A C6-3,
a D13-3, or a pair of staged D engines are

Foxmitter-3 Test Voltages

Point 22.5 voit 15 volt

battery battery
Pin A 22 16
Q1 Base 2 19 14
Q1 Emitter 4 2
Q1 Base 1 0 0
Q2 Collector 22 15
Q2 Base 2 1
Q2 Emitter 7 5
Q3 Collector 7 5
Q3 Base -1 Ve
Q3 Emitter 0 0

Figure 5: BEACON TONE MODULE WIRING
DIAGRAM. The battery and resistor are con-
nected directly to the six pin connector.

all satisfactory. Do not use the low thrust,

long duration type E or F engines. The
payload is too heawy for them.

Use separate parachutes for the payload
and the boosting vehicle. Attach the shock
cord of the parachute for the payload section
to the nose cone of the payload section, and
attach a small weight to the end of the
antenna, (Se= Figure 6) This arrangement
minimizes the chances of tangling the antenna
in the parachute lines, and it optimizes the
signal strength of the Foxmitter,

Flight Operation

The only extra pieces of field equipment

necessary for the operation of the transmitter

are a portable Citizen’s Band receiver, such

as a good walkie-talkie, and a portable tape

recorder, When preparing the rocket for flight
in the field, leave the preparation of the

transmitter wntil the end, The battery has

enough power to last many flights, but it will
be drained if it is left in the transmitter for
long periods of time.

When the boosting vehicle is ready, place
the battery in the transmitter, and check the
receiver for a signal. Place the transmitter
in the payload compartment of the rocket,
and securely tape the nose cone into the
payload compartment, This step is important
because the inertia of the transmitter at
ejection of the parachute is enough to push
the nose cone off, and let the transmitter
fall free to the ground.

The next step is to place the rocket on
the launch pad and position the antenna so

MODEL ROCKETRY
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SCALE PLANS ——— . _
Complete asrframe plans to allow
the construction of accurate fly-
ing models of current and histor-
ical missiles and rockets are pub-
lished. Accurate, up-to-date infor-
mation on the prototypes for
these models is also provided.

STAGE COUPLER
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Figure 6: FOXMITTER-3 PAYLOAD SEC-
TION. To provide maximum protection for
the transmitter and keep the antenna from
tangling in the chute, the parachute should
be attached to the nose cone, and the bat-
tery should be m d ahead of the trans-
mitter circuit board.’
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that it wall not tangle in the launch equip-

ment. Turn the receiver on, and check for a
signal, Twrn the tape recorder on, and place
its microphone next to the speaker of the
receiver. Launch the rocket, recover it, and
remove the battery from the transmitter as
quickly as possible. The tape recorder now
contains a permanent record of the informa-
tion transmitted during the flight,

The strength of the signal received during
the flight is a function of the quality of the
receiver, the swrength of the transmitter bat-
tery, the relative onentation of the transmit-
ter and receiver ant=mn=s, and the distance
separating the wansmwtter from the receiver,
For best results, siand about 50 feet from
the launch site, and hold the walkie-talkie
receiver in your bese hand. The receiver is
much more sensitive when it is grounded by
a human body thas when it i5 sitting by
itself, The reason for the separation of 50
feet is that the signal from the transmitter
antenna is radiated sidewsays, not strasght back
towards the ground. The worst place to re-
ceive the signal is dwectly next to the launch

ISSUE

Rockets such as the Astrobee D,
Nike-Smoke, and Little Joe || have
been featured.

TECHNICAL REPORTS ————
Complers, wp-to-date reports on OF WING LIFT
vanous aspects of aerodynamics,

COMPETITION DESIGNS ————
Complete plans for high perform-
ance, contest winning designs are
published each month. Boost/gli-
ders, altitude models, payload car-
rying models, duration models,
etc. are featured, Along with these
US designs, the best of European
competition 'designs are also pub-
lished,

HORIZONTAL COMPONENT

stabmlity, ghder performance, etc.
relevant to model rocketry. Res-
earch reports by high-school and
college students, aerospace pro-

GLIDER DISTURBED
‘1-72 BY TURBULENCE

fessionals, and others are published
each month.

pad as the rocket climbs.
The beacon tome module which is de-
scribed in this article will not produce any

P ket ool N 0 T SEEEERS S, T and much, much more. i n
scientific data, but it will allow you to test Artiglos axvinaciet foulin

out the transmitter and the flight precedure instrumentation — telemetry transmitters, various sensors,
In addition it can be used in conjunction with stc. — and suggested experiments which can be done using
the direction sensitive antenna described in model rockets.

the October 1970 issue of this magazine to
locate the rocket once it has landed,

The Foxmitter-3 is completely compatable
with the previously published Foxmitter-2
Sensor Modules. In addition, it may be used
with several additional sensors now under
development, and with a multiplexer, which
allows the transmitter to send back up to 3

WRITE TODAY FOR SAMPLE COPY
OR SUBSCRIBE AT SPECIAL RATES!
Mail To: MRm, Box 214,  Astor Station, Boston, MA 02123

() 25 cents for sample
() $7.00 per year (12 issues)
() $13.00 for 2 years (24 issues)

DON'T MISS AN

— e e R S S s A e e o e e e S e e A el e e o el e e A e A i e e e e e e e o s e e S

signals at once, These newest developments NAME:
will be published in this magazine as soon as ADDRESS:
they are completed.
CITY: STATE: ZIP:

A SR e O SR e S - ——
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STANDING UNDER 6" TALL, .

EASY TO BUILD,
FUN. TR » .-

The present trend in scale modeling seems
to be towards large models requiring two or
three engines for power. But there’s more
to scale than just how big the model is. It
doesn‘t have to be three feer 1=l to get
attention from your rocketeer friends. The
Micro Joe (1/200 seale Little Joe 11) is an
example of this. Becasue it's so small, it's
sure to get attention,

The “Micro Joe 11" attracts quite a bit of attention at any flying session — mostly due to

¢

It uses Series Il (short) engines because
a regular engine is too long to fit in it. Due
to its small size and stability characteristics,
it is overpowered even with a %A! This
limits the engine selection to a %A3-1 or 2,
but even with a %A it will reach an altitude
of about seventy-five feet. | have launched
mine eight times to date, and it has placed
in both Spot Landing and Super Scale — in-

its size. A standard engine (at right) is too large to fit in its airframe. By using the AMT plastic
kit for the CSM structure a highly detailed micro-scale model is possible.
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Semi-Scale

MICRO
-JOE Il

by Marc McReynolds

cluding @ third place in Super Scale at this
year's Pacific Area Regional. The Micro Joe 1|
is fun to fly, exhibiting a noticable whistle
during the ascent.

Construction is simplified by using the
parts from z plestic kit in building the Ser-
vice Module, Command Module, and Escape
Tower (Launch Escape System). This AMT
kit costs 50¢ and is called “Apollo Space-
craft—Including Snoopy (Lunar Module) and
Charlie Brown {(Command Module).” You
might want to buy two so you'll have some
spare parts. A 1/200 scale Saturn could
also be built around this kit. The base of
the LM housing lincluded in the kit) is the
same diameter as an Estes BT-55.

Construction

The Micro Joe uses tumble recovery, This
is the only feasable method | have found
because once the engine is in place, there
is hardly any room for the shock cord, let
alone the parachute, But it is so light that
tumble recovery causes no problems.

When assembling the plastic kit, remember
that only the Command Module (CM), Service
Module (SM), and Launch Escape System
(LES) will be used. Assemble these three
units as shown in the kit instructions with
the following exceptions:
® Glue the CM heat shield to the SM.
® Don't give the large SPS nozzle to the SM.
® Don't glue the CM to the heat shield. That
way, if the LES is the first part to hit the
ground upon landing, the force of impact
will be lessened since the CM will “'pop apart”
from the rest of the rocket.

The lower end of the SM must be removed
to allow the shock cord to be stored inside
of it. This can be accomplished by melting
away most of the plastic witha small soldering
iron and then filing down any rough edges.
A Dremel Moto-Tool or a similar device
could also be used. When finished, the SM
should be open at the back with no flange
protruding from around the edges.

Cut a BT-20 to a length of 3/4”. Slide
it up inside of the SM until it touches the
heat shield, If it fits loosely, wrap masking
tape around it until it is fairly tight. Smear
a small amount of epoxy glue around the
inside of the SM. Insert the BT-20 tube
all the way into the SM until it can go no

MODEL ROCKETRY
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CSM Structure from
AMT kit S955-50

Service
- Module
{PRM Stripe 0.78" diam
11y ———
Note: Shaded areas
on booster are
built up with one
= thickness of PRM,
—11/16" -4 (See text)
1 114g”
Full Size Chrome Micro Joe I (Full Size)
Covering Pattern
116" 1:200 Scale
"3;3'-“ - -
Designed by: Marc McReynolds
Drawn by: G. Flynn
farther. It should be flush with the back from the rear of the tube. The last bend
end of the SM. s also wrapped horizontally around the rear

Now cut a 1 length of BT-20. Cut a
3/32" wade shit lengthwise down the 1"
tube. Apply 3 thin film of glue to the
outer surface, and insert the tube inside the
3/4" long tube asiready mounted in the SM.
It should be firmly pressed against the inner
surface of the 3/4™ long tube and protrude
%" from the bottom of the SM,

Make = small psper shock cord mount
and glue an B™ lomg shock cord to it.
Apply glue to the back of the mount and
place it up inside of the BT-20 as far as it
will go. Make a Resr-Ejection Clip like the
one featured in the Aol 1970 issue of MRm.
Slide the other end of the shock cord through
the “eye” of the REC clip and tie 2 knot
init.

Booster Assembly

Cut a BT-20 te = length of 1-11/16".
Also cut a sheet of Est=s Paper Reinforcing
Material (PRM) or other adhesive backed
material to a width of 1-11/16”. Slide the
CSM into place at one end of the tube. Wrap
the PRM strip around the body tube five or
six times until the body tube is built up to
the outside diameter of the SM. Cut out
three 2%" long bands from the leftover PRM,
Make the first two 1/16” wide and the last
one %' wide. Wrap one of the 1/16'’ bands
horizontally around the top of the booster
body tube so that its upper edge is flush with
the upper edge of the body tube, Wrap the
second 1/16" band horizontally around the
body tube so that the bottom edge is 5/8"
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of the tube, its bottom edge flush wath the
bottom edge of the tube,

Cut out a piece of chrome pisted mylar
measuring 1-1/16" x 2%"”. Wrsp it sround
the body, making sure that there are no g2ps
between the chrome and the tube. Press
down on the mylar until the PRM bands
become visible. Then, using a butterknife or
other blunt object, apply pressure 2ll sround
the edges of the three bands so that they
will stand out better, Be careful not to tear
or slit the chrome — all you mant to do
is make a sharp crease.

Make marks at the bottom end of the tube
dividing it into four equally speced sections.
Since glue will not adhere to the chrome
surface, it will be necessary to remowve the
chrome where the root edaoss of the fins
will be glued. This should be done with a
sharp razor blade or modeling knife so that
the chrome won’t rip or tear. The section
that should be cut out for each fin shouid
measure approximately 1/16" x 11/16™.
Remember that only the chrome should be
removed, not the layers of PRM under it.

The four fins are cut from a sheet of
1/16" balsa measuring no less than %" x
5". They are small enough that you may
have a piece of scrap balsa that can be used.
Transfer the pattern in the drawing to the
balsa and cut out the fins. Make sure that
the grain runs parallel to the leading edge
of the fins. Bewvel the leading edge of each
fin as shown in the drawing.

Cut out the fin coverings from a sheet
of chrome-plated mylar using the pattern in

3% g =

NASA's Little Joe Il on the White Sands
Missile Range launcher in 1964. Note that
the paint pattern on this version is quite
different from the decals supplied with the
AMT capsule kit.
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Root edge
flap removed

Cut flaps

T — -H B
Trim chrome
to size

&
Excess trimmed off of one side of fin
C D

Fold flaps

FIN COVERING PROCEDURE. {Step A) A oversize piece of adhesive backed chrome-mylar
is bent, the backing is removed, and the fin leading edge is placed along the crease. (Step B)
The chrome is trimmed 1/8” oversize on all edges. (Step C) “Flaps” are cut at the fin corners,
The root edge flap is removed. (Step D) The flaps are folded over the fin edges so that the entire
fin (except for the root edge) is covered with chrome material.

the drawing. Since the size of each fin may
vary slightly, the fin coverings are mace larger
than will be needed, and any excess is trimmed
off after the covering has been glued in place.
Fold and crease one of them along the dotted
centerline., Open it back up and remove the
mylar backing. Place the fin cowering over
one of the balsa fins so that the crease runs
along the beveled leading edge. Using a
sharp modeling knife or razor blade, trim off
all of the chrome on one side of the fin that
‘hangs over the edges. Refer to drawing 1
for the locations of the chrome that will
have to be trimmed off of the other side of
the fin. Once this chrome has been trimmed,

Tl

3‘]':

LAUNCH LUG MOUNT. Slit a %™ length
of BT-20 so that it can be slipped over the
rocket body. Glue a launch lug to this ring.
This split mount is removable, so that the
model can be displayed without the lug in
placs.

16

fold the exposed “flaps” over the two parts
of the trailing edge and the fin tip. Trim
away the remaining chrome excess which
is left. When you are finished, the fin
should be completely covered with chrome
except for the root edge, which should be
bare. Repeat this procedure with the other
three fins,

Preglue the four fins and the places where
they will be attached. After the glue has
dried, again apply a line of glue to the root
edges of the fins and position them on the
body at the four locations where the chrome
was removed, Set the booster aside to dry.

The primary purpose of the clear plastic
fin unit, mentioned earlier, is to protect the
semiscale fins you have just built from pos-
sible damage upon landing. It also serves
as an added means of stability.

Cut out a rectangular section of 020"
thick clear plastic fin stock measuring 27" x
3/8". Wrap it as tightly as possible around
an engine casing. The ends should overlap
about %'. Glue the strip together with
clear butyrate dope and apply a piece of
masking tape over the overlapping area until
the butyrate dope has dried. Lay the clear
plastic fin stock over the plastic fin pattern
in the drawing. Make a dot on the plastic
at each of the five corners of each of the
four fins. Use a ruler to connect the dots.
Cut out the fins using a pair of scissors or a
modeling knife. Equally space them around
the plastic band and glue them to it with
clear dope. Cut a launch lug to a length of
3/8". Glue it to one of the corners formed
by the plastic band and the fin root. Allow
all of the dope on the fin unit to dry thor-
oughly. Then apply a fillet of butyrate dope
to the fin-band joints and the launch lug.

A launch lug clip is needed to insure that
the rocket slides smoothly along the rod

i B

during liftoff. It is simply a short length of
BT-20 with a vertical slit all the way down
one side, and a launch lug on the other side
(see drawing 2). The launch lug clip is
removed during display and clipped on when
the rocket is ready to be launched. It is
constructed as follows: first, cut a piece
of BT-20 to a length of %’’. Using a modeling
knife, slit it vertically all the way down one
side. Cut a launch lug to a length of %" and
glue it to the body tube opposite the slit.
After the glue has dried, cover all of the
surface of the clip that will show when it
is in place with chrome-plated mylar.

Finishing

Drawings of the CSM and LESroll patterns
can be found in the September ‘69 issue of
MRm. (which is available as a back issue if
you don't already have it.) The roll patterns
can be made from decals or black electrical
tape.

Apply black paint to the following areas:

RCS nozzie tips

LES nozzie throats

LES “skirt™

LES jettison motor nozzles

The orange stripe running horizontally
around the joint between the CM and the SM
can be paintsd on or a 2%" length of thin
orange decorating t2pe can be used.

Give the entire CSM and LES at least
two or three costs of clear gloss enamel.

| have not found any commercially man-
ufactured “Unmited States” decal which is
small enough to be used on the booster of
the Micro Jo=. You might want to try print-
ing the words wertically on a 1/8” x 1%"
strip of PRM and then transfering the PRM to
the booster, locating it as shown in the Sep-
tember '69 drawing.’

Flight Preparation

Slide the shoulder of the CSM “'nose cone™
into place to join the CSM and booster. Pull
the Rear-Ejection Clip down through the
booster and out the back end. Squeeze the
clip and install it in the ejection end of the
casing as far back inside as possible. Give it
a couple of “wiagles’ back and forth to "set”
the teeth in the engine casing.

Wrap tape around the engine for a tight
fit in the body tube. Insert the igniter into
the nozzle and tamp in wadding. Press a
square piece of masking tape over the engine’s
nozzle to make sure that the weight of the
clips does not pull the igniter out of place
on the launch pad. Slide the engine into
place in the body tube so that it sticks out
of the bottom 3/8”. Slide the plastic fin
unit over the bottom of the engine, If
necessary, wrap masking tape around the
protruding part of the engine until the fin unit
fits tightly. If the engine and fin unit fit
tightly as instructed, there should be no need
for an engine block since you will only be
using %A engines,

Clip on the launch lug clip just above the
fins and line up its launch lug with the one
on the plastic fin unit, The Micro Joe is now
ready to fly.

You might want to try building a launch
complex like the one shown in the photos,
Mine is for display only but it could easily
be modified to launch the rocket.

MODEL ROCKETRY




UPDATE CANADA —

World's First

In the recent past, model rocketry has
certainly seen its share of “‘firsts.”” From the
early single and double stage spectaculars,
thru to the present day Foxmitters and Cin-
erocs. But, the most recent “first’”’ came last
July at the Second Canadian Model Rocket
Convention.

Ferenc Roka of the Monroe Astronautical
Aocket Society (Rochester, N.Y.) brought
zlong something really different, It was a
bulky B/G equipped with lights for night
flight. The fact that he had the B/G with
himself was kept secret until moments before
the flight.

With competition having been held in the
afternoon, most rocketeers were a little ho-
hum about watching more flights, But, when
Ferenc brought out his B/G, everyone sud-
denly changed their attitude. The first a-
ttempt, with an underpowered engine, caused
the B/G to barely get off the rod and flop
on the ground. An unsuccessful attempt.

Then sfter installation of a stronger engine
and hooking up the B/G once more on the
pad, he was ready for a second try. By this
time, that is after watching a fizzled first
try, most rocketeers were under the impres-
sion that Ferenc was going to keep us there
all night till he finally got his B/G to work.
Then at 10:13 p.m., July 3, 1971 the B/G
took birth, cleared the rod, and slowly climbed
to about thirty feet. It then looped over
and began a 45 degree decent, The B/G used
about 20 feet or ground as a runway to
make a three point landing. This whole spec-
tacular flight lasted only asbout seven seconds,
but long enough to mske Ferenc Roka the
first rocketeer 1o ewer launch and track a
B/G in the derk of the night.

It is hoped ther this event will inspire
other rocketeers to conduct all sorts of flight
characteristic studies with B/G’s, because now
for the first time will = rocketeer be able jo
capture the entire fiight for analysis in 2
single frame of film.

The Greatest!

At a recent Camadian Rocket Society
launch in Toronto, = CMR egg capsule was
launched on what twrned out to be = spec-
tacular flight,

Paul Shindman saw his single stsge, D
engine, egglofter climb to over a thousand
feet into the blue sky. As it arched over
the parachute didn't eect, the engine did,
and the rocket began a desth dive,

The rocket crashed into the grass and
soft sod. And, to the amazement of the
rocketeers present, the egg was recovered
undamaged. The egg capsule was also recov-
ered undamaged.

That just goes to prove again that those
CMR eggcapsules are indestructable. A good
design for one is the Beaver IC in the Decem-
ber MRm.
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Montreal Activity

The City of Montreal and the Atmos-
pheric Rocket Research Association would
like to announce the formation of RAM, the
Rocketry Association of Montreal.

The project was undertaken by the City
and ARRA to try to unify all clubs in the
Montreal area, and give individual rocketeers
a chance to become a part of some rocketry
body. Member clubs will remain independent
of each other, but this "union” will be used
to discuss and try to solve problems of all
clubs in the area.

A centralized meeting place will be main-
tained, library supplied on model rocketry,
launch sites provided, and many other activ-
ities undertaken not usually in the financial
capacity of an individual or individual club.

Interested persons or parties may direct
their mail through Updste Canada, but be
sure to mark ‘c/o RAM™ on the envelope.

Year End Review

We will be printing a year end wrap up
of Canadian activity in the January issue of
Update Canada. 1f you would possibly like
the outstanding event your club did men-
tioned, please let us have any pictures and
stories by the 30th of September — and
not a day later, Write to:

Update Canada

c/o ARRA

7800 Des Erables Ave,
Meontreal 329, Quebec

NIGHT MODROC

PHOTOGRAPHY

by Lester Lightstone

One aspect of model rocketry which has
been gaining considerable interest has been
the advent of miniature blinker strobes and
the more simple to construct non-blinking
ones,

Of course there is nothing at all wrong
with spending a small fortune to buy =and
build a small strobe and watching it g0 up
and come down, but what purpose would it
serve without some sort of visual record?

The obvious answer to the guestion is
to photograph your launch. Howswer, few
people know how to accomplish this and
obtain satisfactory results,

The first step towards the production of
s good quality picture is to obt=in = good
quality camera either of 35 mm. or 2%" x
2% format. At any rate, whichewes type of
machine you choose, be sure that it kas an
adjustable diaphragm and an adiust=bie shut-
ter speed, | prefer to work with e larger

Rl TOUCH DOWN

Night launched A8-3 Estes Shrike.

format camera as it provides a larger field
of view with its square viewfinder,

Step two in the production of your photo
is the choice of the proper film; the most
suitable for the job being Kodak Tri-X Pan.
It is of relatively high speed (400 A.S.A.)
and the graininess is moderate under enlarge-
ment., The use of a good quality tripod is
essential, It must be rock steady in order to
avoid camera jiggle and the consequent ruin-
ing of your photograph. Another important
piece of equipment is the cable release, which
will be used to trip the camera’s shutter with-
out causing unwanted vibration, If the camera
is of reputable make there should be a cable
release socket built into the camera’s housing.

A light meter reading is usually unneces-
sary as the sky and background are com-
pletely dark anyway. That is why it is a good
idea to carry out night launches in a totally
dark aréa free of interfering lights. An even
more important reason for having a complete-
ly black background is that your model's
strobe will leave a more distinet trail without
having any competition!

When you are preparing for your exposure,
stop down your lens to about /8 or f/11
for maximum depth of field, and turn your
shutter speed down to B.

If your shot is at close, and you expect
your rocket to leave your field of view. ..
you hope . . .you should open your shutter
approximately 1 sec. before launch, and close
it as soon as it leaves the field of view.

If you wish to photograph your entire
flight as | have done, you will have to calcu-
late the approximate altitude, and then move
your camera back far enough to encompass
its complete trajectory, In a case such as this
you should open your shutter 1%-2 seconds
before lift-off, and keep the shutter open
until the rocket touches down, This may take
as long as 10-12 seconds depending upon
which engine you select,
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RECORD - SETTING MIDWESTERN MEET.
WITH 311 METER ROBIN EGGLOFT FLIGHT

MMRR-71

June 25-27,1971 Columbus, Ohio

Over the past two years the Midwest
Model Rocket Regional has become estab-
lished as a meet at which the “old standby"
low to medium power events are flown — and
generally flown well, This meet, sponsored
by the Columbus Society for the Advance-
ment of Rocketry, is traditionally more a
test of designing and construction skill than
other contests where the better flights go
untracked or untimed, MMRR-71 was no
exception. It marked the introduction to
NAR competition of the revolutionary new
MPC Minijet engines, and saw a new US.
record set with a Minijet powered bird.
Writing in the Steel City Section newsletter,
one of the MMRR contestants said of this

meet: “The competition was the most so-

phisticated, and the toughest ever seen at
a regional."”

Midwestern rocketeers from Ohio, lllinois,
lowa, and Pennsylvania gathered in Colum-
bus over the June 25-27 weekend for MMRR-
71. The site was a large, open field on the
grounds of Lockbourne Air Force Base, just
outside of Columbus. Contest Director Jerry
Gregorek wasn’t too optimistic the night
before the meet, as a four inch rain flooded
Columbus, but by morning only a low cloud
.eéeiling remained to remind contestants of
the downpour,

The first event on Saturday’s schedule
was Predicted Altitude. In this event, open
to any engine power, each rocketeer predicts
his altitude before the flight, and the con-
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by George Flynn

testant with the lowest percentage error be-
tween predicted and tracked altitude is the
winner, A 0% error is, of course, the best
possible score, and that's just what Bob
Starks managed in the D Division. Flying
an Estes Big Bertha he predicted 123.5 met-
ers, the altitude he had tracked the model
to on a previous occasion, and got it exactly.
Until that time, George Pantalos seemed to
have a sure first place with his 0.5% error,
In all divisions, the prediction had to be accu-
rate to within 8% to assure even a third
place in the contest,

Robin Eggloft, the smallest of the egg-
lofting events, was next on the schedule.
When this event was flown at MARS-V last
fall the winning altitude was 193 meters, At
MMRR almost a dozen flights exceeded this
altitude, Most of the models were
staged, C-powered birds which reached heights
of 200 to 250 meters. But the spectacular
flight of the meet was a two-stage model
with a B in each stage. This bird, built by
Jon Randolph, reached an amazing height
of 311 meters, beating out its next nearest
competitor by 62 meters.

The Fox Team did a little experimenting
with their egglofter. On its first flight the
model was tracked to 174 meters flying
from a rod and using a regular launch lug.
For its second flight the lug was removed,
and the model was flown from a tower. The
tracked altitude was 184 meters, a 10 meter
increase over the previous performance. Not

single-.

quite a scientific experiment, since they didn't
take enough data to be conclusive, but the
ten meter altitude gain indicates that towers
may be an advantage in high-performance
altitude competition,

There were few good thermals — the
type that result in ten or twenty minute
flights — for the Class 0 PD event, but with
just 2 little help from the rising air J. Mechtly
managed a 211 second duration, In the C
Division the four top-ranked competitors all
turned in flights of over two minutes. Howard
Kuhn had an amazing Break-Away PD flight,
He used a large chute, and the model fell
quickly out of the sky, After 30 seconds it
had floated to within 20 feet of the ground,
but then it caught one of the best thermals
of the day. It went “up, up, and away,” with
Howard giving up the chase after 6% minutes.
He was DQ'sd, of course, for failing to re-
turn the modei.

Hornet Boost Glide was the final event
on the Saturday schedule. It looked like
the racks were full of Bumble Bees, with
this being the most popular glider flown, but
there were enough other designs to provide
some variety. Howard 'Kuhn flew a Manta,
of course, but this one was different. It was
a small, styrofoam Manta parasite, which
was boosted attached to the side of a standard

-

...but the winning Egglofter was Jon Ran-
dolph’s two-stage model, powered with a
B in each stage, which reached 311 meters.
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SO, _ Once again big scale models dominated,
Richard Brandon’s swing-wing, a copy of with Chuck Krallman's hugh Astrobee 1500
Jon Robbins’ Ground-Hog, had a 2% foot Craig Streett’s Hornet B/G took second taking second place in the B Division com-
span and 13" chord. Its duration was 23.2 sec. place in Division C with a flight of 116.6 sec.  petition.

Brian Dolezal's Sparrow R/G, a moving
canard, flop wing, mowing engine model, ; .
m.et with limited success when one wing Chas Russell's 14" span cut-out wimg B/G took first
fanadm. : in Swift B/G with a 139.0 second duration. By removing
: : : sections of the wing and tissue cowering, Chas reduced
the weight of his B/G giving it a better glide.

The Fleischer-Pearson Team's
scale Vostok, standing over two
feet tall, was plenty large enough
to allow considerable detailing.

The scratchbuilt scale Jupiter-C by S% e 3 ; A
Kerry Mechtly looked so good that many An on-the-field “Resuits Board” allowed MMRR con- In this scale it was possible for
contestants thought it was the plastic testants to check their standings in each event while the them to include much detailing
Hawk model. contest is still in progress. on the upper stage.
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Div. A

Div. C

Div. D

Div. A
Div. B
Div. C

Div. D

Div. A
Div.B
Div.C

Div. D

Div.C

Div.D

Div. A
Diw. B

Div.C

Div.B

st

Div.A

Div.B

MMRR-71 Results

Predicted Altitude -
1st.  G.Fornes 4.7%
2nd W. Page 5.3%
- 3rd J. Starks 7.8%
i L M. Scipione 3.2%
2nd D. Ducharme 7.0%
3rd U. Nuniviller 7.2%
st T. Secrist 5.5%
~ 2nd P. Kauffman 5.7%
3rd M. Micci 6.6%
1st B. Starks 0.0%
2nd G. Pantalos 0.5%
3rd Fox Team 1.6%
: Robin Egg Loft
1st J. Gordon 249 m
2nd K. Mechtly 189 m.
3rd ~ J. Starks 170 m.
1st K. Mengel 217 m
2nd M. McMasters 192 m.
3rd M. Copcut 189 m.
D. Evans 248 m.
2nd B. Dolezal 226 m.
3rd A, Van Jones 218 m.
st J. Randoiph 31 m,
2nd C. Russeii - 232m
3rd F. Long : 224 m
~ Class 0 Parachute Duration o
1st K. Mechtly : 150.5 sec
2nd  G. Fornes 31.2 sec.
3rd  A.Peters ;
1st M. Scipione
2nd M. Wells
3rd  K.Mengel
1st ‘B. Smith
2nd M. Micci T
3rd Fliesher-Pearson Taam :
1st J. Mechtly :
2nd J. Randolph
J. Robbins

Honet Boost Glide

K. Mechtly
M. Wiadecki
W. Page =
Gloger-Goddard Tum .
J. Nunivitle
C. Krallman
A. Van Jones
C. Strestt

R. Gerard

D. Ball

J. Gregorek
“J. Adnet

~ SwiftBoostGlide

117.0 sac.

Div. C

. Div.D

Div. A
Div. B

Div.C.

Div. D
Div.A
. Dw.B

. Dw.C

Div. D

Div. A

Div. B

Div.C

Div.D

Div.A
Div.B
Di"_c
Div.D

2%555 .

Class 2 Streamer Duration

1st A, Peters
2nd J. Beyne
3rd J. Diamond
ist W. Dillon
2nd M. Nowak
3rd J. Starks

1st M. Micci
2nd A. Van Jones
3rd R. Gerard
1st G. Lutz
2nd J. Randolph
3rd J. Adnet

Sparrow Rocket Glider

1st V. Page
{no other qualified flights)
st C. Krallman
(no other qualified flights)
1st B. Cline
2nd F. Schubert
3rd Fieischen-Pearson Team
1st J. Robbins
2nd H. Kuhn
3rd F.Long
; Scale
1st J. Gordon
2nd K. Mechtly
3rd W. Page
1st M. McMasters
2nd C. Krallman
3rd M. Nowak
1st ~ Fleischer-Pearson Team

2nd  C.Streett
3rd 8. Dolezal

1t~ H.Kuhn

2nd  J. Randolph

3rd  D.Ducharms
Plastic Model

1t W.Page

2nd  J. Starks

iIst  Gloger-Goddard Team

2nd  J. Starks
3rd ' M, McMasters

55.6 sec.
50.4 sec.
49.0 sec.

. 845 sec.
54,0 sec.
51,6 sec.
64.3 sec.
57.1 sec.
55.4 sec.
'I 12.0 sec.

. 859 sec.
70.5 sec.

: ?;n_ sec.

39,4 sec.
31.3 sec.
25.5 sec.
41,9 sec.
17.9 sec.

it Kasper-Lundberg Team
2nd  B.Dolezal .
3rd  Fleischer-Pearson Team
st - G. Pantalos o
 20d  J.Randolph
- 3rd ' D. Ducharme
it WalterPage
1st ~ Chuck Kraliman
1st  Fleischer-Pearson rm
st Jon Randolph
Section sundmgs
cnlumbuss.:c. for Mvanommofm 650 pts.
North Royalton Rocket Socla‘y . 984 pts.
‘Upper Arlington Racket Club 567 pts.
Socio-Darby Rocket Club 426 pts.
Hawkeye Section 240 pts.
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model. It turned in @ 77 second flight to
t= for 4th place. The most spectacular of
e Hornet flights, coming towards the end
of the day's flying, was a 339 second per-
farmance by A. Van Jones, Unfortunately,
== didn't recover the glider and had no
ore-flight photo of it, so he was unabie to
f%2 what should be an almost unbeatable
ornet record,

On Saturday evening many contestants
wthered at the motel to view films of
MARAM-12, previous Ohio meets, and other
rocket activities,

Sunday really marked the introduction
of MPC Minijets into competition, Though
= few were flown on Saturday, most con-
=stants didn’t have models or engines for
that day's flying. However MPC's range store
was selling kits and engines on Saturday,
and by Sunday morning at least 30% of
the contestants had been ambitious enough
to build new, and smaller models for the
Streamer Duration event,

In the Class Il (B-engine) Streamer Dura-
tion event the two top flights of the meet
were both powered by Minijets. Gilbert Lutz
ook first place with 112 seconds (a new
U.S. record), using a T-15 size rocket and
quite a large streamer, Just behind him was
Jon Randolph, also flying a T-15 tube model,
with a duration of 85 seconds.

Ther were no spectacular flights in the
Swift B/G event, however the durations were
consistently good with nine contestants turn-
ing in 90 second plus flights,

The best flight of the day, and the only
time at MMRR where an A or B Division
contestant beat out the C or D winner, was
a 141.0 second duration by Chuck Krallmann.
This barely edged out the 139 second flight
by Chas Russell in D Division, Chas, flying
a cut out wing B/G with only a 14" span
got enough of a circle on his glider to keep
it in sight throughout its entire flight.

Next on the schedule was the new Spar-
row Rocket Glider event. Flown only once
before at a major regionzal contest, the best
Sparrow R/G time previously reported was
40,0 seconds turmed in by Doug Plummer
at MARS-V. Jon Robbins exceeded this, fly-
ing a Ground Hog nmatwrally, with a duration
of 419 seconds. Thes swing-wing Ground
Hog had & span of 38 inches and a chord of
1% inches. With a2 24:1 aspect ratio it looked
more like a sailplane than an R/G, but it
worked! (Complete pl=ns for Jon's Sparrow
R/G begin on page mm of this issue of MRm.)
an “imitation Ground Hog,” by Richard
Brandon, didn’t do as well as the rea! thing.
Brandon’s 2% foot spem, 1%" chord swing-
wing turned in a duwration of only 23.2
seconds when a comstruction misalignment
put it into a tight gliding turn,

Perhaps the most imaginative R/G of the
meet was Brian Dolezal’s model on which
almost everything mowved. He flew a canard,
flop-wing, on which the engine was supposed
to move back after boost to set the glide
trim. On its first flight the model arced over
and impacted. The second flight was a little
better, when one wing opened fully and the
other only partially deployed, giving the R/G
a high sink rate and an 18 second duration,

The Plastic Model event showed more
variety than has ever been seen in this event.
The most unusual of the entries was a flight
converted Robot, from the TV series ""Lost
in Space,” entered by the Gloger-Goddard

MODEL ROCKETRY

The new MPC “Delta-Katt” B/G, flown
by Gil Lutz, is a fast gliding bird which
turned in a 33 second duration powered by
a %A Minijet.

team, They used clear plastic fins attached
to the Robot’s base to capture B Diwision
first place,

In D Division most of the modeis lookad
more "rocket-like” with first place going
to George Pantalos’ conversion of the Rewell
1/48th scale Apollo Command Module. No
fins were used, and the model was quite
stable using just the Command Module's
conical shape to shift the CP rearward and
a little nose weight to move the CG forwerd.
The flight was quite stable, netting George
842 points in the event. Second place in D
Division went to a hybrid plastic model
built by Jon Randolph. Jon combined the
Hawk Jupiter-C (a Redstone booster) with
the 1/48th scale Revell Mercury capsule 1o
give him a Mercury-Redstone plastic model.

Other plastic conversions includs seversl
beautifully done Revell Solaris spacsshin kits.
These models flew well without the addition
of any clear plastic fins, making it an sasy
beginner’s conversion (but not a high point-
getter). Two contestants atempted flights
of the Revell Vostok capsule, but the lack
of plastic spin-fins (as described in Bob Parks’
conversion of this model, MBm September
'70) caused them to go unstsble. Richard
Brandon’s plastic USAF Phantom met the
same fate, and landed within inches of the
range trash can. A flying Red Firs Truck,
using big plastic fins, proved that “you can
make anything fly with enowgh noseweight
and plastic fins, when it twrned in 2 good
straight up flight,

D Division scale was the expected con-
test between Jon Randolph and Howard
Kuhn — both challanging for the scale title
at the National Championships. Competing
against each other for the first time since
NARAM-12 (where Jon's Asp edged out
Howard’s Nike-Tomahawk)., Howard flew his
Nike-Tomahawk to a 15 point victory over
Jon's 2} foot tall D-Region Tomahawk.

One of the nicest scale birds built by a
younger modeler in recent years was a 1/48th
scale Jupiter C entered by Kerry Mechtly.
This model was so well done that other
contestants thought it was a Hawk Jupiter-C

Larry Brown of Centuri Engineering preps
the Centuri “Lifting Body,” & unique gliding
recovery model which made its first appear-
ance at MMRR. This model generates lift
for the gliding recovery by airflow over the
body.

for plastic model, though it was really scratch-
built from paper tube and balsa,

The flying concluded with a manufac-
turers’ demonstration launching by Larry
Brown of Centuri and Gil Lutz of MPC.
Centuri's new Mercury Redstone, now avail-
able after a production delay involving the
plastic Mercury capsule, is beautifully done,
with a highly detailed capsule section. lts
flight performance was also good with a
boost to over 100 feet when powered by a
C6-3. Centuri has also introduced a slip-on
plastic fin section for the Saturn-V kit,
allowing the model to be flown with scale
balsa fins and the slip-gn, unit. This item
is now standard in the Centuri Saturn-V kit,
Still in the experimental stage is the Centuri
“Lifting Body" — a unique cardboard model
which Larry designed. The Lifting Body,
using a construction technique similar to the
Point, is a gliding sport model which boosts
straight up, ejects it sengine, and goes into
a glide similar to that of a NASA lifting body.
The lift is generated from airflow over the
fuselage, making wings unnecessary.

From MPC it was Minijets that were hap-
pening, as Gil Lutz took the opportunity to
introduce the new engines and the Miniroc
line of kits which accompany them. The
Delta-Katt, an unusual canard wing B/G, had
already proven itself in the Hornet compe-
tition, with a 33 second flight on a %A.
The difference in Altitude between a stan-
dard 19 or 20 mm diameter rocket and the
15 mm models made possible by the Minijets
was clearly evident. Included in the MPC
display was a scale model of the Astrobee-D,
standing 15.6" tall, and available in kit form
from MPC,

MMRR-71 concluded, as has become tra-
dition, with an awards banguet and the pre-
sentation of medals to the winners, With his
first place overall, Jon Randolph added an-
other 210 points to his total in his effort
to emerge National Champion for the 70-71
Contest Year. Other owverall winners were
Walter Page in A Division, Chuck Krallmann
in B Division, and the Fleischer-Pearson team
in C Division,
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U.S. RECORD SETTING
SWING-WING ROCKET / GLIDER...

5

The Groundhog 16 is a variable-geometry (swing-wing) glider,
specifically designed for the new Rocket Glider event, In designing
the bird for this event, various other configurations were examined
and subsequently discarded. Basically there were two methods which
were considered. The first was a shift of the center of gravity position,
This was discarded as the CG shift did not present any advantage over
current B/G technology — there was no reduction in drag during the
boost phase, hence lower altitude and duration would result. The
second method is a shift in the center of pressure (moveable wings).
Here you have two basic possibilities, the first being the flop-wing
(see MRm, August and September 1970). This method provides an
improvement in boost phase drag, but still wasn’t what | wes after,
Besides, someone else thought of it first!

The method utilized with the Ground Hog 16 is the *swing-wing”
concept, where the wings pivot parzsilel to the fuselage during boost
and swing out upon reaching apogee. Previously only in the larger
classes of gliders was any thought given to the swing-wing design
due to the misgiven idea that swing-wings had to be heavy. The
Ground Hog 16 weighs in at a little over 30 grams in glide config-
uration. This includes 10 grams for an expended engine. The 20
gram net weight for a glider of this wing area (54 square inches)
should dispell this overweight theory.

The reduction in frontal area during boost {wing cross-section less
than % square inch) allows maximum altitude to be realized, and
hence gives a longer glide duration.

As of this writing, the Ground Hog Rocket/Glider concept has
been entered in one Are= meet (Buckeye |1), two Regionals (PRANG-
Il and MMRR-T1), and two Record Trials (NART-Il and PACT-I).
Events have ranged from Hornet to Condor, and the Ground Hog
design has yet to be best=n by the competition.

If the Ground Hog is to be your first glider, don’t build it!!! In-
stead, build, trim, and iy a dozen or more of the gliders sold in kit
form or those published in Model Rocketry. The Ground Hog is a
winning Rocket/Glider, but should only be attempted by the ex-
perienced rocketeer dus 1o its complexity,

Construction

Before you start polluting the asir with balsa dust, let's make
sure’ you have the right orade of materials to work with. The wings
are made from medium-weight (8 to 10 pound stock) balsa. Select
as straignt and warp-free = piece of 3/32" thick balsa as you can find,
One sheet, 3" wide by 36" long should give you enough for two sets
of wings unless you are as much of a balsa butcher as | am. The
stabilizer is cut from 1/16" light-weight (4 to 6 pound) stock, and
the rudder from 1/32" medium-weight balsa. The fuselage is cut
from 1/8" by 3/4" spruce. Do not make any substitutions, especially
the spruce fuselage — balsa just will not take the stress.

The pod is constructed from a Centuri No, 7 body tube with a
CMR NC-74 lightweight plastic nose cone up front. The piston, used
to actuate the wing opening, is an Estes JT-20C paper tube coupler,
The difference between the ID of the Centuri No. 7 body tube and
the OD of the Estes JT-20C paper tube coupler ensures effortless
movement of the piston. The wing pivots are Estes EB-20B engine
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SPARROW ROCKET/GLIDER

By Jon Robbins

blocks. The elastic cord, used to actuate the wings, can be purchased
in the millinery department of any five and dime store (at 35¢ for
8 yards). It also makes great shock cord for your other birds. A piece
of 1/16" diameter music wire is used to hold the wings back during
boost.

Now that you have the correct materials, start making balsa dust.
Cut the 3" by 36™ sheet of 3/32" balsa lengthwise down its center.
This will give you two 3/32" by 1%" sheets, each 36" long, Set one
aside for your next Ground Hog 16. On the remaining sheet draw
in the elliptical wing tips at each end. Locate the exact center of the
sheet and draw a line across its width, Two more lines should be
drawn one on each side of the center line at a distance of 1% inches.
This will give you two boxes, side by side, each being 1% square.
Draw diagonals in each box to locate its center,

mg i

Jon Robbins preps his record setting Ground Hog 16 rocket
glider. During boost the wings swing back to lower the frontal area
drag. At apex the wings open to a 36" span, giving the Ground Hog
16 a 50 square inch wing area. Note the “’U-shaped” wire bracket just
forward of the wings. It serves to hold the wings closed during boost.
At ejection the wire moves forward, allowing the wings to open.
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The Ground Hog 16 is one of a series of rocket gliders and boost
gliders which were developed by Jon Robbins. U.S. records are
currently pending for Ground Hog flights in Condor R/G, Hornet R/G,
and Sparrow B/G, as well as Sparrow R/G.

Center one of the Estes engine blocks on the intersection of each
set of diagonals and trace around the engine block. Draw the pivot
line (the curved portion of the wings) as shown in the plans. Mark
the airfoil high-point line %" back from the leading edge. Now the
cutting begins.

Cut the sheet in half along the center line, Cut the elliptical wing
tips, the pivot hole, and pivot line. Rough sand the airfoil using 220
grit sandpaper on a sanding block. Be careful not to sand either of
1%" square pivot areas. Finish sanding the airfoil with 400 grit paper.
The pivot areas should be given two coats of clear dope and covered
with Jap tissue to strengthen them. (See the October, 1970 issue of
MRm for tissue covering details). Give each finished wing two coats
of thinned clear dope lits lighter than colored dope), sanding each
coat with fine sandpaper. This will weatherproof your wings and give
them a smoother finish,

Epoxy each end of a 5 length of elastic cord to the wing pivot
ends as shown in the drawing. The wing pivot plate assembly is next.
Cut four 1%"” by 2" rectangles from 1/32" medium weight balsa
stock. Locate the center of each plate using the diagonal method.
Double glue one engine block to the exact center of each of two
pivot plates.
.oo.oo..looo...o......o............o...:

FULL SIZE PLANS AVAILABLE

In response to numerous requests from readers, Model
Rocketry is making available full size plans of several
Boost/Gliders published in issues of Model Rocketry which
are now sold out. In future months we expect to announce
the availability of scale plans from past issues, as well as
reprints of the most popular articles.

Awvailable for Immediate Shippment

Bumble Bee B/G — An elliptical wing Hornet B/G which
has turned in contest performances of over two minutes,
Full size plans 50 cents.

Wasp B/G — A lightweight Hornet or Sparrow B/G using
a balsa boom. Popular contest performer,
Full size plans 50 cents.

Dove 11l Flop-Wing B/G — Complete plans and instructions
for the Dove |1l flop-wing. Designed as a Sparrow, this
maodel can be scaled up to higher power events,
Full size plans and complete instructions $1.00

Order From: Model Rocketry, Box 214, Boston, MA. 02123

0000000000000 CRRORR00R00 000000000 O0P00RR0O00OTS
000000000000000000000000000000000000000000ORR0S
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The engine blocks are 1/8" high, and the wings 3/32" thick, so
you must carefully sand the engine blocks until their height matches
the wing thickness. Place one wing on the pivot plate — pivot sub-
assembly — and double glue the top pivot plate onto the top of the
engine block. Repeat procedure for the second wing. Be careful not
to get any glue on the wings or you will have a non-swinging swing-
wing glider.

Carefully sand one end of the pivot-wing assemblies to provide
a dibedral angle, A dihedral of 6" under the right wing and 4'* under
the left wing should give you about 75 foot circles during glide.

The fuselage can now be cut out as shown in the plans. Round
all sharp corners except where the rudder, stab, wings, and pod are
to be attached. An oval cross-section fuselage is used to provide
maximum strength with minimum weight,

The rudder is sanded symmetrical and the stab airfoiled with a
high-point line 1/3 back from the leading edge. Decalage is built in
by gluing a small piece of balsa (see plan) between the stab and fus-
elage, and fillet all joints for strength.

Now that the glider portion is completed, construction of the
pod can begin, Cut the Centuri No. 7 body tube to a length of 4"
as shown in the plans. A CMR body tube cutter comes in handy
here, Four lines should be drawn along the length of the tube. Three
lines should be spaced 120° apart, and the last line should be midway
between two of the previously drawn lines. This fourth line is the
line on which the launch lug should be attached. The line on the
opposite side of the body tube is to be slit along two inches of its
length (starting at one end). This siit shoulid be enlarged to a 1/8"
width starting %" from the end where the slit begins and running
1%" down the length of the tube. The remaining two lines are to
be used as centering lines for the two 3/8" square exhaust portholes
which are cut as shown in the plans,

Glue a shorty engine retaining wire o the pod as shown, Remem-
ber, in Rocket/Glider everything that goes up must come down —
gliding! Ejected engines do not glide well, so use that engine hook,

The piston is made as follows. Cut 2 1/8” slot lengthwise in the
wall of the JT-20C paper tube coupler. Glue a 1" length of 1/8"
by 3/4" spruce in the slot in the coupler. Glue a disk of 1/16" thick
balsa into one end of the coupler. Apply a coating of epoxy to the
disk to prevent the ejection charge from burning the piston, Drill a
1/16” diameter hole in the spruce piston tongue as shown in the
plans, Coat the inside of the body tube with Estes flameproof paint.
When the inside of the tube is dry, insert the piston in the tube.
{Be sure the epoxied end of the piston is facing the engine.) Glue
the slit closed, and epoxy a CMR 74 nose cone in place,

Cut the pylon from 1/8" by 3/4™ spruce and glue to the body
tube, Double glue the pylon to the fuselage at the location shown in
the plans. Form a piece of 1/16" diameter music wire to the shape
in the plans and epoxy into the hole drilled in the piston tongue.
Glue a2 small piece of spruce to each wing end (as shown in the draw-
ing) and sand until the correct 90° wing position is obtained, This
spruce section serves as a wing stop when the wings are opened,

Cut a small slot in each of these spruce pieces. It is in these slots
that the ends of the music wire are s=ated to hold the wings against
the fuselage during boost. If this ware doesn’t quite hold the wings
back, bend the wire until the correct wing position is achieved.

With the wings in the open pesition, move the elastic cord back
on the fuselage until it stretches, Mark this position on the fuselage,
Shape a scrap piece of spruce to serve as a hook for the elastic
as shown in the drawing and glue it to this position, Set the bird
aside to dry overnight to make sure all glue joints are thoroughly
dry. A Ground Hog shredding on the way up is not a pleasant sight
1o see,

Trimming the Ground Hog

As CG locations vary from bird to bird, you might find your
Ground Hog needs trimming, The easiest way is to apply clay as
required. This, however, adds weight, The correct trimming procedure
is to cut off the pod and reglue it at another position. This might
be time and energy consuming, but remember that on a contest bird
you want every extra second you can get,

A properly constructed Ground Hog 16 should turn in consis-
tent times in the 90 second range in the Sparrow competition when
flown with an A5-2S engine.

Anyone building or experimenting with the Ground Hog concept
is invited to write me in care of MRm. A stamped, self-addressed
envelope will assure your questions being answered, Good Flying!
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A NEW, MONTHLY FEATURE OF

MODEL

ROCKETRY MAGAZINE

Current
omments
by Len Fehskens

The use of computers in model rocketry
has not yet come of age, and it is about time
it did. | began using computers for trajectory
calculations fand coincidentally for dimen-
sional scaling of scale models) in the Spring
of 1965. The programs | wrote then, and
the uses 1o which | put them are not signi-
ficantly different from most of the model
rocketry programming going on nowadays,

At the MIT Technical Model Rocket Con-
vention, where | judged R&D and chaired the
discussion group on Computers and Model
Rocketry, the computer programs presented
fell into two groups — one dimensional dis-
crete trajectory simulation, and design by
computers. | will discuss each in turn.

Discrete Ttajectory
and Flight Simulation

A flying model rocket is of course a
three dimensional body moving through three-
space. It is thus characterized by its position
and orientation. Its position is characterized
by three transiationa! coordinates, generally a
Cartesian system whose origin is the point of
launch, One of these three axes, z, is the
altitude; the other two, x and y, are range
coordinates.

A trajectory simulation will compute these
coordinates as a function of time, ie., x(t),
yft), and z{t); the mode! rocket is treated as
a point in spece, its orentation is ignored and
only its path is consigdersd. A flight simulation
will also computs the model’s orientation,
which is characterized by three rotational
fangular) coordinstes. There are two such
coordinate systems gemerally used — one is
relative to the transistional coordinate system
selected, the other ref=tive to a similar set of
coordinate axes fixed i the model itsetf, with
its origin at the CG. The latter system defines
the more familiar perameters of roll, pitch,
and yaw. The tweo sysw=ms can be computed
from one another, by the magical process
known as transformation of coordinate sys-
tems. In either case, three angles will be
computed as a functien of time; afe), Blt),
and Yft). These six paramesters comprise what
are called the six degrees of freedom of a
three-dimensional object.

Such a simulation can be analog (contin-
uous), like the one demonstrated by Tom
Milkie at the MIT convention, or digital (dis-
crete) like those most often used. Being a
digital machine programmer, | will talk only
about discrete simulations.

To date, the trajectory simulations | know
of have all been one degree of freedom,
altitude only, The extension to the two di-
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mensional case is relatively trivial, involving
the resolution of the thrust and drag vectors
(they really are vectors) into x frange) and
z l(altitude) components, and the addition of
some trigonometric functions to the equa-
tions. | did some such simulations back in the
good old days, and the resuits can be wseful,

The extension to all six degrees of freedom
is within the capabilities of any resourceful
high level language programmer/rocketeer
with a little mathematical savwy. There are
ho hairy equations to solve — you just have
to find them and code them, and then start
making assumptions about some functional
relationships. Gordon Mandell’s Dynamic Sta-
bility series contains a weaith of immediately
applicable material. Anyone seriously inter-
ested in tackling this project should also
consult a text on discrete simulation and
modeling, This is a big field in current com-
puter applications, so the literature is there
in guantity,

(1 will be using the term modef throughout
0 mean a scientific model. A computer sim-
ulation is such a model of a physical process )

The one dimensional case has by now been
beaten to death, to my mind. It is & clessic
case of the situation discussed in George
Flynn’s July 1971 editorial — the uowerified
refinement of unverified models ltheomes if
you will, but a model is just another repre-
sentation of a theory). When sormecne does
finally attain {or speak up if he shesdy has)
the six degree of freedom satori, we will still
have just another exceedingly slegant wotess
ed hypothesis.

The fact could serve as the besis of an
extended vituperative diversion =t this point,
but this article is about computers, not R&D
in general, so I'm going to make the not-
really-that-brazen assumption that these mod-
els are pretty good represemtstions of sim-
plifications of what really goes on, and that
trends indicated by the models can be ex-
trapolated to trends in the real world. And
| would like to use that assumption 1o justify
the assertion that what we really have now,
which nobody has as yet taken advantage of
is a way to fly model rockets without even
building them. A way to conduct controlied
experiments in seconds rather than hours.
A way to conduct experiments that would
be difficult if not virtually impossible to per-
form in the real world. And a way to increase
immensely our understanding of the flight
of model rockets.

(It is possible 1o conduct many of these
experiments with the Bernoulli/Fehskens/Mal-
ewicki equations, within the limitations im-
posed by those equations’ assumptions.)

I'll describe a few experiments 1I'd like
to see done; I'm sure there are many more
possible,

For a given total impulse, is there an op-
timum thrust-time profile? What effects does
the profile shape have on performance? Or is
there some optimum acceleration profile?
How would the shape of such a profile depend
upon things like the drag and weight charac-
teristics of a model rocket?

On a multistaged flight, is there an op-
timum staging delay? Should staging occur
right after burnout, or after some coast?

How sensitive are altitude and range to
launch angle? What does the flight profile
look like?

Is it possible to get some idea of disper-
sion as a function of stability parameters and
various types of wind loading? How about
dispersion due to staging?

There is also the as yet untapped area of
boost-glider (and parachute and streamer) per-
formance simulation. Can anybody out there
devise a good model of gliding in gusting
winds? Or a reasonable approximation of
what happens during the boost/glide transi-
tion?

Of course, given a good enough under-
standing of the basic factors involved, one
can simulate just about any process. Model
rocketry’s problem is that it hasn’t looked
at simulation as an experimental tool, and
that in a lot of cases, we don’t have the em-
pirical data necessary to provide a firm
foundation for simulation experiments,

I think it would be more profitable all
around if model rocketeer/programmers
were to address themselves to the problems
of simulated experimentation, rather than
elaborating on ever more minute details of
already quite adequate computations. There’s
no question that even the simplest programs
are capable of indicating trends and providing
the means to perform experiments like those
described above. An interesting experiment
in itself would be to find out just how sig-
nificant are details like simulating the change
in air density as a function of altitude, or
propellant consumption as a function of thrust,
What sort of percentage difference in calcu-
lated performance do they make?

In any case, it is possible for modelers
indifferent to getting their hands dirty daing
extensive experiments out on a real world
launch site to do the same experiments in
the comfort of an air-conditioned computer
room. And it's about time somebody did so.

Model Rocket Design
with and by Computers

Design with computers involves using the
machine to provide additional data for making
design decisions; design by computers means
letting the machine make the decision itself,

The simplest case of design with com-
puters is to compute the altitude attained
by various enginefairframe combinations, and
base your design accordingly. Similarly, one
can "design in" stability by computing CP/CG
relationships for various configurations,

Bernard Biales and | have also used com-
puters to get some idea of boost glider
loading during thrusting, and thus what sort
of construction would be necessary to keep,
for example, a large Condor class glider to-
gether under boost,

At the MIT Convention, two papers were

(Continued on page 31.)
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An Introduction To

Cold-Propellant Rocketry

Cold propellant model rockets were first
introduced by Vashon Industries in 1969. The
intention was to make a safe, flying model
rocket that was not subject to the fireworks
iaws which restricted model rocketry in many
areas. The Valkyrie, which uses a2 completely
non-flammable propellant, is not subject to
such laws, nor could it be logically associated
with fireworks, However, the fact that the
Valkyrie engine was substantially made of
metal led to a public controversy that raged
for a year and a half, The Valkyrie and
Vashon became well known if not altogether
popular,

The controversy centered around whether
the well-established rules prohibiting metal
parts in ‘‘model rockets’” applied to the
wvashon rockets. Eventually it became clear
that there were fundamental differences be-
mweeen the Vashon cold propellant rockets and
“model rockets’’ — conventional solid pro-
pellant rockets for which these rules were
written, Whereas it is and always has been
hazardous to use metal bodies with solid pro-
pellants, it became obvious the same hazards
amply did not exist with the Valkyrie, and
that it was indeed safe, sound engineering to
5= metal for major parts of a cold propellant
rocket. At the 1970 Hobby Show the dispute
was finally resolved when a separate category

The Vashon “‘cold-propellant” rockets are
mwte different from the more familiar “solid-
sropellant” model rockets. This demonstra-
wom ksunch, on the mall in Washington, D.C.,
shows that the cold-propellant rockets can
se ssfely lsunched with the rocketeer in close
groxamity to the model. An entirely new
Safety Code had to be written to govern
e operation of these models.
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for “cold propellant’” rockets was establishéd
and Vashon rockets were officially sanctioned.

The differences between solid propellant
and cold propellant rockets are significant.
Both types use the same rocket thrust prin-
ciple, fly to good altitudes, and deploy para-
chutes; but here the similarity ends. Solid
propellants are of course solid; Vashon uses
a liquid propellant. Solid propellant burns to

produce thrust; cold propellant does not burn,
A solid propellant model rocket uses a small
amount of high energy propellant; a cold pro-
pellant rocket uses a large amount of low
energy propellant, While a solid propellant
rocket derives its energy from a chemical re-
action, Vashon rockets are basically mechan-
ical, with no chemical changes involved,

The propeljant makes the fundamental dif-

How
Vashon
Rockets
Work:

PARACHUTE
Uitra - fight mytar canopy 8
packs small, opens easily. R
Shroud lines, tape discs for
attachment arg included.

GRIPPING
r FORCE
- -
i_\, e
SEPARATOR
PRESSURE Pressure from propeliant in
I loaded engine causes ssparator
. t0 grip insde of sdapter tube,

hold it in place during woward

Hight.
GRIPPING
SPRING
PRESSURE P
i APER TIMER DISCS

Two Or three discs delsy ei
cape of pressers from separa-
10/, permet rockst o reach
top of flight before separstor
releases parachute tube.

SAFETY VENT VALVE

Spring loaded valve permits es \\4 .

cape of excemive presure,

may be manually opened with S
pin 10 vent air from engine
during loading. :

LOADING VALVE
Valve  allows prepel-
lant to flow from can
o engine.

RP-100

PROPELLANT
Man flammashle agrosol
biguid  under  vapos
pressure  labout 70
pounds) vaporizes al
most nstantly  while
Howing from nozzie,
provides thiust,

SAFETY PIN

LAUNCHER |Not shown|
Vartical 367 long ned guides Pin haolds nozzie
rocket wntil it s moving fast plug i place when

enough for fins to provide
straight, stable flight,  Launch
from the middle of a large,
clear field

enging is losded.
Withdraw pin to
launch rocket manu-
alty.

R
X.J out

MNOSE CONE

Pre - formad styrofoam cona
adds slenk appesrance, safaty
o rocket,

PARACHUTE TUBE
Aeplaceatle - fiber tube con-
tains parachute during flight,

TAPE
Tape connects adapter to para-
chute tube,

ADAPTER

Alsminum adapter tube per-
mits proper grip and releass of
parachute tube by separator,

SNAP SWIVEL

Snap provides easy connection
of parachute and nose cong to
main rocket body,

COUPLING

Threaded collar connects sep-
arator to engine.  Timer discs
fit ingicle.

SHOCK CORD

Elastic cord absorbs shock of
suddan deceleration when par-
chute opens.

ENGINE

Engine is loaded with liguid
fuel undar presure, which ax-
hausts from noczle pioviding
thrust to accelerate rocket.

LAUNCH GUIDE

Plastie tube is bonded to rock-
et, slides on 1/87 diameter
launch rod to guide rocket
during initial portion of flight.

FIN RAIL

Plastic siot is bonded to en
gine, Fins shde into stot in
rail, may be removed or re-
placed.

FiN

Fing peswste straight, stable
Hight sees rocket is moving
Tast themegh air.

FILL WALVE

Salf - smafing rubber valve ac-
cepts fuefing hose while load-
ing engme, seals when hose is
Wit e

FIRING ASSEMBLY

Plug seals nozzie while engine
i loaded, and s aliowed to
blow out when rocket is laun-
ched. Tether wire prevents
% loss.  Optronal remote wunit is When
) interchangeabla.

REMOTE ELECTRIC
FIRING UNIT

installed, a short
piece of wgnetor wire holds
the nozzie pleg n place.
Batiery voltage appled to
the cable mels the wire,
allowing the plug to biow

Figure 1: Operational Details of the Cold-Propellant Model Rocket. This internal diagram of
the Vashon Valkyrie-11 rocket shows the function of each part of the highly-engineered model
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Propellant Temperature, °F

Figure 2: Thrust vs. Temperature Curve. The thrust of a Valkyrie
I or Il motor is a function of the temperature of the motor. At

higher temperatures the thrust is greater.

ference. Vashon's RP-100 is a liguified gas
refrigerant technically known as “difluorodi-
chloromethane™ or “Freon 12" (DuPont trade-
mark). It = wrtuslly as inert as water: it
cannot burn or explode, and has no odor.
Normally 2 gas at room temperature, it is
packed in =zerosol cans under pressure, in
liquid form. The liquid produces a vapor pres-
sure of about 70 pounds per square inch
(gage) st room temperzture, which provides
the motive force for expeiling the liquid from
the can or the rocket engine, When it is
released, being a refrigerant, it almost instantly
vaporizes and refrigerates itself to sbout mi-
nus 20 degrees farenhest. The rush of com-
bined liguid and ges escaping from the nozzle
of the rocket engine prowides thrust.

In preparation for fight, a Vashon rocket
is assembled, then loaded with propellant
through 2 hose from the azerosol can. While
loading, some air s asllowed 1o escape from
the engine to allow room for the ligquid to
flow in. When full, some liquid escapes from
the air vent valve in = wisible white spray,
giving indication that the engine is loaded.
To launch the rockst = plug which seals the
nozzle is allowed to blow out and the rocket
litts off. Thrust of the kerger Valkyrie engine
lasts for about 1% seconds, followed by an
upward coast, and perachute release a1 the
top of its flight. (Figure 1 illustrates the func-
tions of all the parts of the cold propellant
rocket).

The specific impulse of RP-100 is norm-
ally about 9 seconds, much less than flam-
mable propellants can achieve. Specific im-
pulse and thrust are also strongly influenced
by temperature. At 70° F a Valkyrie pro-
duces about 2 pounds of thrust, but at 40° F
the thrust is only about half of that, or 1
pound. (See figure 2) At -20° F the engine
would produce no thrust at all — and no
thrust means no flight for the brave but frigid
rocketeer. However remember that the pro-
pellant itself is a refrigerant, and if allowed
to boil or vaporize it will cool itself to right
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1 2
Time, Seconds

Figure 3: Thrust vs. Time for Valkyrie-2 Motor. The Valkyrie-2

80 motor produces an almost constant thrust during its entire thrusting

shown in Figure 2).

down to -20° F, even on a warm day_ The
resuit would be very disappointing rocket per-
formance, so boiling or vaporizing the pro-
pellant should be avoided. In short, the rock-
et must be full of warm, liquid (not gessous)
propellant to get full performance from it
There is always a temptation to rush di
rectly to the launch pad as soon as = rocket
is built, However, it is much wiser to follow
the professional approach and test the rocks:
first. Unlike solid propellant rockets, = cold
propellant rocket can be completely tested
for every flight function before committing

time. The shight deviation from a constant thrust is a result of the
cooling of the Freon propellant as the motor fires. Expansion of the
gas to fill the motor causes a slight cooling, and this slight decay in the
propellant temperature results in a slight decay in the thrust (as

it to the air. It can be loaded, “fired,” sep-
arated, and deployed all with the actual
flight hardware. Such preflight testing often
uncovers minor problems which could cause
a bad flight or a parachute failure resulting
in a “prang,’” First, a test will show whether
the loading technique is right and whether
there are any leaks that might unduly chill
the propellant. Then a test will show whether
the separator is functioning properly and
whether the ‘chute is rolled in such a way as
to open fully and freely by itself. Also the
time delay can be tested; for first flights it

in an upright position.

be pointed within 30 degrees of vertical.

COLD PROPELLANT MODEL
ROCKET SAFETY CODE

1. ENGINES — | will uss only factory made model rocket engines in the manner
recommended by the manufacturer | will re-load cold propellant rocket engines only
with the propellant recommended by the manufacturer.,

2. RECOVERY — | will alweys use a recovery system in my model rockets that will
safety return them so that they mey be used again. | will conduct pre-flight tests
10 assure the recovery system functions properly before launching the rocket,

3. WEIGHT LIMITS — My madel rocket will weigh no more than 16 oz. at lift-oft.
4. STABILITY — | will check the stbility of my model rockets before their first
flight, except when launching models of proven design.

5. FLYING CONDITIONS — | will not lsunch my model rocket in high winds, near
buildings, power lines, 1=l trees, low flying aircraft or under any conditions which
might be dangerous to people or property. | will never attempt to recover a model
rocket from a power line or other dangerous place,

6. LAUNCH ROD — To prevent accidentz| eye injury | will always place the launcher
so the end of the rod is sbove eye level or cap the end of the rod with my hand
when approaching it. | will never place my head or body over the launching rod.
When my launcher is not in use, | will always store it so that the launch rod is not

7. LAUNCH TARGET & ANGLE — | will not launch rockets so their flight path
will carry them against targets on the ground and will never use an explosive war-
head or payload that is intended to be flammable. My launching device will always

8. LOADED ROCKETS — | will never store or leave a loaded rocket untended. |
will always keep a loaded rocket on a launcher or firmly restrained. | will never
point a loaded rocket or its rocket nozzle at anyone, nor allow anyone to be in the
flight path of a rocket during launch preparations,

9. CONSTRUCTION — | will never use metal nose cones or metal fins.
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Unlike solid propellant rockets, the cold-
propellant models can be safely “’static tested”
while being held in your hand. Here the entire
flight can be simulated, and all parts can be
checked for proper operation without risking
damage to the model,

is best to use a relatively short (2 or 3 second)
time delay to avoid a crash.

Parachute release on the Vashon rockets
is accomplished by an unusual device called
a separator which is screwed to the top of
the engine, When the engine is loaded with
propellant, pressure from the propellant pass-
es into the separator, and causes a bent piece
of clock-spring material to expand slightly
inside the very aft edge of the tube in which
the parachute is stored, gripping it in place.
This spring holds the parachute tube in place
throughout powered flight, and also during
the upward coast that follows. Then it relaxes
allowing the tube to fall off and the parachute
to deploy.

The time delay from “burn-out” (when
the engine runs out of propellant) to peak
altitude is achieved by restricting the escape

of pressure from the separator with porous .

paper in the form of small paper discs, Pres-
sure in the separator consequently takes 3 to
5 seconds longer to escape through the discs
before the spring can relax and release the
parachute, The time delay is adjustableby the
number of discs which are placed between
the engine and the separator,

Even the most carefully constructed mech-
anisms can malfunction sometimes (witness
any NASA program) — it's Murphy's Law.

The most susceptible component in a Val-
kyrie is the separator, which must grip the
parachute tube through some rather rough
conditions of acceleration and wind buffet-
ing, then release freely under the gentlest
conditions at the top of the flight. Some-
times they fail to release; when they do there
is always a reason, If a separator consistently
hangs up and won't release, it can generally
be corrected. First, the aluminum tube inside
which the spring orips may be rough, causing
the spring to snag on it. It must be smooth,
without burrs (and it must be aluminum of
‘the correct dimensions — not a paper tube.)
The timer discs should also be checked. Too
many discs may be the problem,

If all else fails, the “factory repair’’ is to
remove the gripping spring and re-adjust its
shape by bending. This nearly always solves
the problem. To remove the spring, push
hard on one end of it with a narrow, square-
ended tool such as a 6-inch steel rule or a vent
pin. It should pop out far enough to grasp.
Take it out and bend it gently in a slightly
more U-shape* (Careful, it is brittle) and
replace it in the separator, toes up. Both
ends should show under the top of the separ-
ator when it is correctly installed. Test again;
this procedure usually corrects a separator
that tends to hang up.

As mentioned above, the performance of
a Vashon rocket is highly dependent on pro-
pellant temperature, Figure 2 shows the in-
stantaneous thrust, if the propellant were at
the indicated temperature. Actual thrust dur-
ing operation is relatively constant; it can
normally be assumed to be constant through-
out a single flight, Thrust varies little from
lift-off to “burn-out.” The important thing
to remember is that thrust can vary a great
deal from flight to flight, depending on how
carefully the rocket is loaded and consequent-
Iy what the propellant temperature is.

Many rocketeers are still interested in
thrust-time curves for the Valkyrie, Although
we generally say it is constant, it does change
slightly during operation, due to a change in
propellant temperature, The operation should
not be compared to a water rocket; it is not
a “blow-down’ system, Instead of simply
expanding, the gas in the engine is continu-
ously replenished from the propellant itself

*For those who have the measuring tools,
the over-all length of the spring when relaxed
should be between .910 and 925 inches.

Figure 4
Table of Weights
Vashon Rocket Components

I Weight

{Pounds)
V-2 Engine with fins, dry .085
V-2 Propeiiant load .250
V-1 Emgine with Fins, Dry 063
W-1 Fropeiliant Load 125
Separator with Coupling 020
Szaping Plug (1st stage) 002
Ssagimg adaotor tube (2nd stage) .008
Mios= Come, Balsa 014
Niose Cone, Styrofoam 010
Farachut= Tube, Aluminum 018
FParachute Tube, Paper, with adaptor 012
Perachute, Complete .004
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as the gas volume expands. As the propell:
vaporizes to fill the expanding volume it takes
a small amount of heat from the liquid p
pellant. The result is a slight decay in pro
pellant temperature and consequently a cor
responding decay in thrust. Figure 3 shows
the extent of this change during operation

Solid propellants have relatively high spe
cific impulse (performance per pound of pro
pellant), consequently not much propella
is required to provide a good flight, There-
fore the proportion of total vehicle weight
that is solid propellant is quite small, and
over-all vehicle weight doesn’t change much
as propellant is consumed,

Vashon rockets on the other hand use
a low impulse propellant, To make up for
this deficiency a relatively large weight of
propellant is used. The Valkyrie-2 is nearly
two-thirds propellant by weight at lift-off.
That is, the mass ratio (lift-off weight divided
by burn-out weight) is quite high — almos
3. The fundamental effect of high mass ratio
is high performance — i.e., higher altitude.
A secondary effect is a very noticable in-
crease in acceleration from lift-off to burn-
out. Since thrust is essentially constant, and
the weight decreases drastically, the acceler-
ation increases proportionately, For example,
the Valkyrie-2 lifts off at about 4 g's, but
just before burn-out is accelerating at about
12 g's. You will see this effect as a somewhat
slow lift-off, followed by what seems like an
increasing “kick in the pants” just before the
rocket runs out of propellant.

Thus far we’ve discussed specific impulse
and mass ratio. The third performance factor
for model rockets is thrust-to-weight ratio.
This factor is important only because mode!
rockets normally are launched vertically a-
gainst the pull of gravity, The thrust there—
fore must be considerably greater than the
weight, or the rocket simply would not mowe
upwards. For example, if the thrust-to-weight
ratio is 2, one-half of the thrust is consumed
counteracting gravity and the other one-half
accelerates the rocket upwards. If instead the
ratio were 10, only one-tenth of the thrust
is needed to counteract gravity and the re-
maining 90% is available to accelerate the
rocket,

Because of the mass change during pow-
ered flight the thrust-to-weight ratio changes.
Vashon rocksts exhibit a large change in
thrust-to-weight ratio, At lift-off this ratio is
usually smaller than for solid propellant rock-
ets because of the large mass of the propellant
in a Vashon rocket. Later in powered flight
when the propellant is nearly gone the ratio
may be as large or larger than for solid pro-
peliants, not because thrust has changed but
because weight has drastically decreased.
Therefore it is clear that if thrust-to-weight
ratio is adequate at lift-off, it will be better
later in the flight.

The real question to be answered is:
“Will the rocket be moving fast enough to
be stable in flight by the time it leaves the
guidance of the launch rod?” Whether its
velocity is high enough for fin stabilization
depends upon its acceleration at launch, and
the accelerating force depends upon the thrust
to-weight ratio. As a rule of thumb a mode!
rocketeer should endeavor to have thrust at
lift-off at least four times the weight of the
fully loaded rocket (thrust-to-weight ratio of
4 at lift-off). This will assure that a normally
designed rocket with fins will be stable.

MODEL ROCKETRY



-

Fapure & gives wesghts of warious Vashon
kst components, for wse in calculating
megint 2nd thrust-to-weight ratio, For example
1 celiceiste the thrust to weight ratio at lift-
off for 2 Valkyrie-2 at 60°F, the weights
mouid be:

W-2 Engine 085
Propellant .250
Separator 020
Balsa Cone 014

Aluminum Tube 018

Parachute

004
Total .391

The thrust at 60°F is 1.63 pounds. There-
fore the thrust-to-weight ratio is 417 to 1.

Here again the effect of propellant tem-
perature is very important to Vashon rocket
performance, If the propellant is cold, the
thrust will be low, and the thrust-to-weight
ratio will be low as well. The resultant accel-
eration may not be enough to attain a stable

flight wvelocity before the rocket leaves the
pad, Warm propellant in the rocket will make
all the difference.

Like any complicated modern device, a
Vashon rocket requires some care, skill, and
attention to detail to gain the best results,
and offers considerable challenge to the rock-
eteer, But if reasonable care is taken in the
assembly, testing and loading of a Vashon
rocket, the resulting flights are very gratifying
and a lot of fun,
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(Current Comments, cont.)
presented that dealt with design by com-
puters, Quite frankly, | consider such a-
tt=mpts at this time a blind alley or bottom-
kess pit, depending on how you look at it, The
t=chniques described were essentially brute
force exhaustive searches, and gobble up in-
credible amounts of computer time. As a
systems programmer, | find anything that
sobbles up incredible amounts of computer
ume intrinsically offensive, nevermind expen-
sve. But efficiency considerations aside, do
we really nesd to design’ model rockets by
computer? Professional rocketeers go only as
far as design with computers, as do profession-
! designers in any field. Design by computers
still lies within the realm of artificial intelli-
gence research, and anyone who thinks he'd
like to take the wvenerable whack at it ought
1o first consult the extensive literature,
Designing a successful model rocket is just
not that difficult, and unless one wishes to
compile an encyclopedia of possible (and fly-
able perhaps?) configurations, the computer
can best serve as design aid rather than de-
signer,

{From the Editor, cont.)

model in the Pradicted Altitude event at
NARAM-11. His “predicted altitude,” based
entirely on the competer results, was off
by only 74% — good enough for a third
place at the National Me=t. However, Charles
Zetteck also flew an E=xcslibur in Predicted
Altitude at NARAM-11. He used no com-
puter altitude predictions. His method was
to track the Excaliber mines times before the
NARAM, and he wsed thes tracking data to
project the altitude. His prediction was off
by only 0.6%, for 2 firss place in the contest.
The experimental dat= was certainly 2 better
way to project the simtude than was an
unverified computer pradiction,

Refinements to owr understanding of mod-
el rocket performancs wall not come from
purely theoretical investigations, The theory
must be compared weth experimental data
before any rocketeer can claim to have made
a significant contribution = the hobby.

ROCKETS!!

2000 feet plus with single and multi-
stage kits, Tubes, nosa cones, engines,
parachutes. - The new SAI Hen
Grenade kit available for $2.50 plus

+ 35¢ postage. Amazing accelerometer
kit, only $2.00. Scale models, sport
models, compstition models! Same
day service. Catalog $.25. ROCKET
SUPPLY CO., Dept. MR, River Edge,
New Jersey 07661.
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New Product Notes

The new Estes Series “T" engines, the
mini-engines mentioned last month, measure
1.75 inches long (a full inch shorter than
Series | or |l engines) and have a 0.505 inch
diameter (small enough to slip inside the
casing of a C engine), Designed especially for
high-altitude performance, tests conducted by
the Estes Research and Development staff
have shown that Series T powered models
can have 46% less drag than the best “stan-
dard size” models, These engines are also
ideal for record breaking boost/gliders. The

. The new Estes mini-emgines
are 1.75" long — one full
i inch shorter than the Series
© | and |1 engines. [Actuail
Size)

new Series T engines are sold fouwr o 2 pack
and retail for $.99 (%A's), $1.02 (%A’s), and
and $1.19 (A’s). Each engine package will
include five igniters, Complets information
sheet available from Estes Industries, Dept.
M-31, Box 227, Penrose, Coilo. 81240.

Devcon Corporation has announced the
availability of their super fast setting epoxy
adhesive, popular for on the field repairs,
in a new larger tube. Devcon “5-Minute
Epoxy’’ provides all the superior physical
strength of epoxy adhesives plus the advan-
tage of quick hardening — even in thin films
and at low temperatures, Developed by Dev-
con Corporation, Danvers, Mass., “5-Minute”
is easy to use: equal parts of resin and
hardener are simply mixed together and ap-

plied. Non-shrinking, it cures at room tem-
perature to a clear, semi-flexible mass with
high impact, tensile, and chemical resistance,

Initial strength will develop in 3 to 7 minutes;
full strength, in one hour. No'heat, pressure,
or special equipment required. This unique
adhesive is available in collapsible metal tubes
for small jobs, in a 1 pound pack, and in
gallon containers. Each unit contains epoxy
resin, the exact amount of hardener, mixing
sticks, and complete instructions, Prices start
at $1.25 for 1% oz. tube size, $2.25 for 2%
oz, tube, $4.50 for 1 pound pack, and $28.00
per gallon. All units are sold only through
authorized Devcon Distributors, The name
of the Devcon dealer in your area is available
from Devcon Corp., Dept. M, Danvers, Mass.
01923,

Rub ‘n Buff Division, American Art Clay
Co., has introduced new Stain ‘n Buff, a
one-step wood finish that combines stain and
wax for easy finishing. Stain 'n Buff works
wonders with any porous wood surface such
as balsa or spruce. It applies in one easy
motion, stains to shade desired and buffs
gently to a rich, wax sheen, Available in six
wood tones — maple, dark walnut, mahogany,
walnut, golden oak, fruitwood, it can be
blended into any combination to match any
tone. The attractively packaged, airtight tubes
are color coded to each wood tone, Ingredi-
ents can't dry out, stay fresh from start to
finish. A 6-page full color instruction booklet
is tucked into the back pocket of every
package. Priced at $1.29, each % oz. tube
covers 20 square feet, Stain 'n Buff can be
purchased wherever arts and crafts supplies
are sold, and in paint and hardware stores.
Rub ’n Buff Division, American Art Clay Co,
P.O. Box 68163 R, Indianapolis, IN 46268.
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by Jon Randolph

SMALL ENGINES
AND LARGE BOOKS...

Small engines and large books might
well describe this month’'s column, as
Flight Test reviews the MPC Minijets,
the Cox D8, and Above and Beyond, the
Encyclopedia of Awviation and Space
Sciences.

The minijets are a new series of en-
gines produced by the Mode! Products
Corporation in their new computer-
controlled engine plant in Mineral Point,
Wisconsin. Designed by Mike Bergenske
formerly of Model Rocket Industries, the
engines produce the same power as con-
ventional 1.25 to 5.0 newton-second
engines but are smaller and lighter,
aliowing remarkable altitudes with rel-
atively low-powered birds.

All Minijet engines are 13 mm. in
diameter, 57 mm. long and fit into MPC
T-15, Centuri ST-5, CMR RB50, and Estes
BT-5 tubing. Using any of these tubing
sizes for the airframe of your next bird
will result in at least a 45% reduction

n cross-sectional frontal area over con-
ventional designs. If this doesn’t sound
too important, let's rephrase it /ower
drag — higher altitude! And that's not
all. Expended casing weight is hal/f that
of a “"short’’ (18 mm x 44 mm). previ-
ously the lightest of all available en-
gme casings. Accordingly, not only is

Esagns
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The new MPC “Minijet,” only 13 mm in diameter, has 45% less
fromtal area than the next smallest available engine. Comparison of
e Minijet, a standard 18 mm engine, and the 21 mm FSI engine,
should give the competition oriented rocketeer some ideas for new

there reduced drag but alse reduced
weight.

Minijets are currently available in
three types: 4A3-3m, A3-4m, and B3-5m.
Other delay times are to be announced
at a later date. Their weights are 6.75,
8.25 and 10.5 grams respectively. The
substantial weight reduction over stan-
dard engines is attributable to their 4
gram casing.

Flight Test of the Minijets consisted
of static tests and actual flights in
Streamer Duration, Parachute Duration,
Boost Glide, and Rocket Glide models.
Their performance in all areas was ex-
cellent with the minor exception of Rock-
et Glide and to a lesser extent Boost
Glide. In these models (with A and B
engines), unless one is flying light,
low drag birds, a s/ight/y shorter delay
might be in order (A3-3m, B3-4m) for
optimal performance. The Minijets should
also be highly competitive in such e-
vents as Scale Altitude. Design Effi-
ciency, and Plastic Model, because of
their small diameter and light weight.

On the basis of their performance in
testing, Flight Test recommends the
MPC Minijets to all rocketeers involved
in NAR competition and/or interested
in small, high performance, model rock-

ets. Types A, A, and B Minijets retail
at $1.25 for four engines, five igniters,
and special recovery wadding. These
engines should be available from your
local hobby dealer; if not, you may or-
der direct from:

Model Products Corp.
Customer Service

126 Groesbeck Highway
Mt. Clemens, Mich. 48043

New from the L.M. Cox Company is
the Cox D8. This is the first commer-
cially available D engine in a standard
18 mm. x 70 mm. casing. Although only
(only?) 15 newton-seconds — 20 newton-
seconds is the maximum total impulse
for D engines — these engines are ex-
cellent performers. Having 50% more
power than previously available in a
standard engine casing, they offer many
possibilities in Boost Glide, Rocket
Glide, Plastic Model, Scale, and Egg
Loft events to say nothing of high per-
formance sport flying. Weighing in at
255 grams. the new D is available as
types D8-3 and D8-0. Why aren’t there
any longer delays? Simple — they won’t
fit into the casing!

The initial Flight Test of the D8-3
was disasterous — not because the D8-3
was bad; rather, that it was so good!
A Swift B/G.thewing joints and leading
edges covered with epoxy, was fitted
with a DB-3. To quote an observer, "' At
an approximate altitude of 10 meters
there was 2 large cloud of balsa dust
and epoxy! " Fl/ight Test's entry in Eagle
B/G at NARAM-13 will be D8-3 powered;
however, | guarantee the glider will be
much stronger. The next series of tests
used a Hawk Jupiter-C plastic model
converted for flight. In a dozen flights
engine performed flawlessly, carrying
the model to impressive altitudes and
deploying the chute right at apogee. Mr.
Stine (YMCA Space Pioneers) reported
to Flight Test that these engines also
turnin impressive flights in the Centuri
Saturn 1B

Flight Test recommends the new Cox
D8 to rocketeers looking for high power
in a small casing. Don't be misled by

The Cox D engine, more power in a standard 18 mm diametar
engine, also allows a substantial reduction in frontal area. With only
15 nt-sec total impulse it's not a “full range D'’ as are the other twa

D’s shown, but the performance increase is still impressive.

MODEL ROCKETRY



its smail size: this engine is a real
stormer. So build your models accord-
wmgly. Both the D8-0 and the D8-3 retail
ar 5135 for three engines and four
special igniters. If you have problems
with these igniters (as we did) you can
substitute the conventional nichrome
wire type. The D8 should be available
from your local hobby dealer; if not, you
may order direct from:

L:M. Cox Manufact. Co.
Customer Service

1505 East Warner Ave
Santa Ana.California 92705

The third item reviewed for this
month's Flight Test is Above and Be-
yond, the Encyclopedia of Aviation and
Space Sciences. Thisis a large (14 vol)
comprehensive 12500 entries), and well-
illustrated (#4000 illustrations) reference
work of aeronautics and astronautics.
Astronautics are very well represented,
comprising aporoximately 50% of the
sat, including such entries as Apollo,
Atlas Rockests., Cosmonauts, Jupiter
Rockets, Launch Vehicles, Lifting Body,
Mercury Program. Model Rockets, Rus-
sian Rocketry . Satun Rockets, U-2, etc.
Also included are biographies of over
400 leaders in space and aviation.

As ons would expect, Above and
Beyond contains an amazing amount of
information on 2!l aspects of aviation
and space exploration. But Flight Test
feels that it= primary value to mode/
rocketeers is its lavish use of color
photographs. Modeleng the Titan 111-C?
Above and Beyond gives you photos on
the pad and in flight. What about the
Soviet Vostok?Here you'll find not only
the Paris Air Show mock-up but close-
up color photos of actsal fiight versions
on the pad. Arcas Asias, Little Joe,
Mercury-RBedstone. Minutzman, TAD —
you name t, they r= 2l here, and most
of them in full color.

Above and Beyomd s available only
on a subscription basis from the pub-
lisher, The first woleme is free; there-
after, succeading wolwm=s arrive on
approval. Each volume is 812" x 11,
contains about 200 pages, and has a
purchase price of $3.55 plus shipping
char%o . At a total cost of approximate-

the encyclopedia may seem
“"above and beyong  the financial re-
sources of the yownger rocketeers. If
you fall into this camegory, and can't
interest an education-minded relative
in its potential as a birthday or Christ-
mas gift, contact your school librarian.
A special library edition is available
and your school may be interested in
adding one to their shelves, if they
haven't already done so. For your first
volume or further information, write:

Above and Beyond

Book Services Offices
P.O. Box 18324 B
Louisville, Kentucky 40218

Next month, Flight Test brings you

an in-depth review of the new Estes
Transroc., Until then -5, 4, 3, ...
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AARM—2 — August 21-22, 1971, The
Second Annual Alberta Regional Meet
is open to all rocketeers from Alberta,
British Columbia, and Saskachewan.
Events: Class 1 Altitude, Class 1 PD,
Pee Wee Payload, Pigion/Ostrich Eggloft,
Swift B/G, Hawk B/G, Scale, Parachute
Spot Landing. Site: Edmonton, Alberta.
Contact: AARM-2, 10635 - 48th St.,
Edmonton 80, Alberta, Canada.

FLAM — August 28-29, 1971. Area
meet sponsored by the Upper Arlington
Rocket Club in Hilliard, Ohio, Events:
Hornet B/G, Sparrow B/G, Sparrow R/G,
Class | PD, Class Il Streamer Duration,
Design Efficiency, Robin Eggloft, Pee-
Wee Payload, Open Spot Landing. Con-
tact: Fred Long, 456 Bigelow Dr., Hilli-

NYRS—1 — September 4-5, 1971. Spon-
sored by the New York Rocket Society.
Features: Contest, Discussion Groups,
R&D Presentations, Banquet. Open to
all rocketeers. Contact: James Enny, 88
Tehema St, Brooklyn,New York 11218.

Gettysburg Regional Meet — Sept, 10-12,
1971, Regional contest sponsored by
the NARCAS Section of Harrisburg,
Pennsylvania, Events: Class 00 Altitude,
Gnat B/G, Hawk R/G, Plastic Model,
Roc Eggloft, and Class 2 Streamer Dur-
ation (Limited to 2" x 2’ sweamer).
Contact: Doug Plummer, 930 Ledig Dr.,
Chambersburg, PA 17201,

Wisconsin Area Meet — September 18,
1971. Contest, sponsored by the Mar-
iner Rocket Society, open to 2l NAR
members from the state of Wisconsin,
Events: Class 0 PD, PeeWee Payload,
Robin Eggloft, Hornet B/G, and a2 non-
sanctioned Payload Boost/Glide event
Contact: Russ Schmunk, 118 Highland
Street, Whitewater, Wisconsin 53190.

Montreal Eggloft 71 — September 18,
1971, Regional Egglofting competition
in Montreal, Canada. Site: Maisonneuve
Park complex, Montreal. For rules and
information write: ARRA, 7800 des Era-
bles Ave, Montreal 329, Quebec, Canada.

ETR-1 Regional — Sept, 25, 1971, Reg-
ional Meet open to NAR members from
Illinois, Ohio, lowa, Minnesota, Indiana,
and Wisconsin. Events: Swift R/G, Hor-
net B/G, Design Efficiency, Class 0 PD,
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ard, Ohio 43026. Phone: (614) 876-7628.

and Pigeon Eggloft. Fee: $1.50 per con-
testant. Sponsors: EMRA Section and
TIROS Section. Deadline Sept. 1, 1971,
Contact: Bob Finch, 415 Lambert Tree,
Highland Park, lllinois 60035 or phone
(312) 432-8986.

WESNAM-3 — September 26, 1971 at
Bridgewater, Mass. Area meet for rock-
eteers in Mass., RI, NH, Me, and Conn.
Events: Condor R/G, Class 4 altitude,
Hornet B/G, Robin Eggloft, and Plastic
Model. Contact: Trip Barber, c/o MIT-
MRS, MIT Branch P.O. Box 110, Cam-
bridge, Mass, 02139.

Pascack Valley Regional — Oct. 9-10,
1971. Regional sponsored by New Jer-
sey's Pascack Valley Section, Events:
Space Systems, Swift B/G, Hawk R/G,
Open Spot Landing, Pigeon Eggloft, Class
2 Drag Efficiency, Class 2 Streamer Dur.,
Ciass 2 Para. Dur, Contact: Victor Dricks,
1547 East 21st St, Brooklyn, NY 11210.

NETS—-2 — November 6, 1971, North
East Technical Symposium sponsored
by the Pascack Valley NAR Section.
Site: Bloomfield, New Jersey Public Li-
brary. Tentative topics: Scale, B/G, Mak-
ing Your Own Decals, Contact: Brian
Skelding, 9 Appleton Rd., Glen Ridge,
New Jersey 07028.

FLOP-1 — Nov. 6, 1971, Sponsored by
the Pueblo (Colorado) Model Rocket
Club, and open to all rocketeers. Events:
Sparrow B/G, Class 0 Alt,,‘Class 2 SD,
and Robin Eggloft. Site: Pueblo, Colo.
Advance registration before Nov. 1 re-
quired. Overnight lodging available with
club members, Contact: Larry Clark,
39 Normandy Cr., Pueblo, Colo. 81001.

NERFAM-Il — Noveémber 7, 1971, Area
meet sponsored by the New England
Rocketry Federation, Events: Condor
B/G, Class 0 PD, Sparrow B/G, and
Class 3 Streamer Duration, Contact:
Patrick Griffith, Legion St., Milford,
Mass. 01757.

Oklahoma Area Meet — November 14,
1971. Contest sponsored by the Okla-
homa Model Rocket Society, open to
all modelers from the state of Oklahoma.
Ewvents: Class 1 PD, Sparrow B/G, and
Class 1 Streamer Duration, For informa-
tion contact Mike Clay, 4609 N.W, 35th
St., Oklahoma City, Oklahoma 73122,

ATTENTION CONTEST DIRECTORS
Mail notices of your contests at least
90 days in advance for listing in Model
Rocketry’s ““Modroc Calendar” to:

Modroc Calendar
Model Rocketry Magazine
Box 214
Astor Station
Boston, MA 02123

---------------------
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A New Condor B/G Record of 219.0 Seconds,
and Three Other U.S. Records at...

PACT-1

CONVENTION AND RECORD TRIALS

A new idea in convention activities was
given a try by the Phillipsburg Area Rocket
Club at their first convention in late June.
Instead of the usual “‘sport launching,” the
New Jersey group flew a sanctioned Record
Trials during one day of the 2% day conven-
tion. With the flying emphasis on serious com-
petition models, discussion at many of the
convention sessions was directed towards par-
ticular models and innovations which had
been seen on the flying field,

The convention got underway on the
evening of June 18th with an explanation of
the basic ground rules by Chairman David
Klouser. To keep the flying reasonable, a
safety check was required for all models en-
tered in the Condor, Eagle, and Hawk B/G or
R/G events.

In his opening address, Bob Mullane dis-
cussed the purposes of conventions and the
way “Discussion Groups” should work. To
promote the exchange of information, the

The Flanagan-Skelding flight conversion
of the MPC “Lunar Lectric Launch Pad” stole
the show for “oddball” models at Phillips-
burg. The pad, with launch rod removed, was
flown from a “zero length” launcher. Stream-
ers attached to each of the legs provided
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discussion group should not simply be a lec-
ture — with the group leader presenting all
the facts and opinions and the other rock-
eteers merely listening. ldeally, the discussion
group should be small enough so that an
effective “'seminar-type” of exchange can take
place. The participants should feel free to add
ideas from their own experience, so that
everyone including the group leader will come
out of the session with more information
than he went in with,

On Friday evening Dick Fox and George
Flynn presented a discussion on “Model Rock-
et Aerial Photography.” This group consid-
ered the modifications which can be made
to the Estes Camroc to improve the quality of
its aerial photos and the use of color film
in the Camroc. The basic Camroc modifica-
tion consists of substituting a high-resolution
glass lens for the plastic lens supplied with
the Camroc, The lens Dick used in his con-
version was a 67 mm focal length compound
lens available from Edmund Scientific. By
mounting this highly corrected lens (in accor-
dance with the specifications given in Ad-
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-Once again “Ground Hog” swing-wings
dominated the glider events. Here Jon Rob-
bins preps his Sparrow R/G which took first
with a 50 second duration. Jon's “Ground
Hogs™ also placed first in Hornet R/G, Spar-
row B/G, and Hawk R/G, demonstrating
the vgrsatility of the design.

George Flynn

vanced Model Rocket Aerial Photography,
available for 60 cents from Model Rocketry
magazine) in the Camroc a significant increase
in resolution can be obtained,

Bob Mullane led a group which consider-
ed how to get started in R&D. He suggested
areas for potential experimentation and the
technical detsils of writing a good report.

On Saturday morning the Record Trials
got underway. The field was over a mile in
length and = half-mile wide, but much of it
was planted with corn and was "off limits™
to anyone but the designated recovery crew.
The sky was clear, but the gusty wind caused
quite a bit of downrange drift on the high
power B/G and PD models.

An early demonsiration model was a three-
stager using the new Cox D’s. With a D80 in
each of the first two stages, and a D8-3 in the
upper stage the only thing that was certain
was that ejection would take place long before
apex. Boost on the first two stages was ex-
cellent, and the dense white Cox tracking
smoke allowed everyone to see the model
through third stage ignition, but by then it

At PACT-1, for the first time, copies of
the “Ground Hog"” began showing up. Here
Convention Chairman David Klouser shows
the Klouser Team's “Ground Hog" which
placed second in Sparrow R/G with 313
seconds — second only to Jon's origimsl
“Ground Hog" at left.

MODEL ROCKETRY



the “Flying Launch Pad” did not fit on the
launch rack. Amazingly, it worked, proving
that just about anything can be made to fly
if you try hard enough and exercise some
care in the design.

A total of eleven events, all duration
events, were on the schedule for the Record
Trials, Most rocksteers chose to concentrate
their efforts on only three or four of the
categories, so there was little competition in
e=ch age group but a surprising number of
good flights.

Four US. records were established bv
performancss =1 the Record Trials, In the
relatively mew Streamer Duration event, for
which no prewicws records had been estab-
fished, two records were filed, Dave Hendricks
flew a small, high-performance model using
= T-20 tube, pisstic cone, and modified “Stine
Low Drag™ fins m Tts: place in Class 0 SD.

the A powered event, In the C-pow-
ered Class 3 Sweamer Duration event Robert
Cather st = 63 scond record also flying a
standard rockst wath 2 relatively small stream-
er, Those madels wath much larger streamers
fared worss then the record setters, since
they didn"t boost high enough to turn in
good durztions.
Doug Plummer"s ET-50 model packed with
a 28" cleamer beg chwts had the longest dur-
ation of the day = Cl=ss 3 PD. The rocket
itself, using 1/32™ plywood elliptical fins on
a 12” long model, boosted straight and de-
ployed mear =pex. The chute caught rising
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PACT mon' Groups mh&ina
local school. Here Jim Sparks leads a
cussion of basic B/G design parameters.

thermals over the planted cornfields, and
Doug had to walk % miles through the field
to recover the model, The 299 second dura-
tion was a new U.S, record.

Doug Plummer also managed the only
record setting flight in the B/G categories.
His Condor entry was a full size Manta para-
site. mounted on a standard booster rocket.
Unlike most of the other F7 powered para-
site birds, Doug’s model was stable during
boost. Stability was assured by inserting seven
nickels in the nose cone to mowe the CG
forward, Deployment took place about two
seconds after arc over, so high up that the
full-size Manta was barely visible. The glider
was beautifully trimmed, and began drifting
downwind in the light breeze. It went out of
sight after 219 seconds, and though Doug
attempted to find the glider, he was unsuc-
cessful,

Doug Plummer's record setting Condor
Boost Glider, a full size parasite Manta, was
boosted with an F7. After a chase across
the New Jersey cornfields, Doug gave up and
returned to find out that his 219 second
duration was a new U.S. record.

There were a number of other interesting,
but non-record setting, flights at the trials,
Jon Robbins, who had introduced the swing-
wing Ground Hog B/G to the east at the
East Coast B/G Championships, was back with
a “fleet” of Ground Hogs. This time he had
B/G's and R/G's — at least one for each
glider event. But Robbins’ Ground Hogs
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weren’t the only ones at the meet, Dave and
Steve Kiouser, who had earlier s2zen the Rob-
bins’ Ground Hog, had one of their own.

The Klouser Team flew their small Ground
Hog in two events — Hornet R/G and Spar-
row R/G, and captured second place in each
of those events with a 31.3 second flight
in Sparrow and a 3.0 second flight in Hornet,
First place in both events went to Jon Rob-
bins, flying *““original” Ground Hogs with a
50.0 second duration in Sparrow and 30.0
seconds in Hornet,

Jon also flew Ground Hogs in the higher
powered events and managed a first place
in Hawk R/G with 96 seconds, and a second
(to Doug Plummer’s record-setting flight) in
Condor B/G with 32,5 seconds.

Mike Angelo, who flew the “Feather” in
Condor at NART-Il was back agsin with a
feather for boost/glide, This time his Condor
entry was a 14" long pheasant feather, again
trimmed to glide by adding a pin to the nose.
On three F100 powered flights deployment
was a little erratic, and the feather never
entered a stable glide.

In an attempt to settle the long-standing
debate as to where in the model rocket tra-
jectory a "“mercury switch” would trigger,
Dick Fox flew a mercury switch attached
to his Foxmitter, As expected, triggering took
place during the deceleration immediately
following engine burnout. Thus, the mercury
switch can be used as an upper stage ignition

At the close of the Convention, Carl
Guernsey presents a model signed by all
PACT-1 participants to Convention Chairman
David Klouser.
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Sunday morning’s discussion groups were rather informal gather-
ings held outdoors. Guppy, center, explained the operation of RC
Boost Gliders using an RC plane to illustrate the control functions.
Here he explains the operation of the elevator as Jon Robbins assists.

i e

switch, but not to operate a light flasher or
other tracking device at apex,

On Saturday evening additional discussion
groups on the topics of Basic Rules of B/G
Design by Jim Sparks and Scale Topics by
Al Lindgren were on the schedule. In the
scale group Al Lindgren discussed methods
of obtaining scale data, He pointed out that
data on military vehicles is much harder to
obtain than that on civilian sounding rockets
since most military work is classified, Jim
Sparks discussed the generally accepted re-
lationships for size and location of the stabi-
lizer and fin in relation to the wing size on
standard configuration boost gliders.

Later that evening, Jay Apt delivered the
keynote address on the “Non-Flying Aspects
of Model Rocketry.” He suggested that a club
can retain members who might otherwise lose
interest in rocketry by assigning them respon-
sibilities in the area of newsletter preparation
and distribution, public relations and publi-
city, or "lobbying” for favorable model rock-
et legislation. Other rocketeers may find sum-
mer employment in the hobby by teaching
rocketry at a summer camp or through a
youth group program,

Sunday morning’s discussion groups in-
corporated another convention “first’” — they
were held outdoors, in the parking lot behind
the school which served as a site. This allowed
the group leaders to give practical demon-
strations of the concepts under discussion.

Guppy led the group on Radio Control
Techniques, using an actual RC airplane to
demonstrate the control functions. Jim Sparks
suggested that for light weight superregenera-
tive receivers (such as the Ace unit) be used,
but he cautioned that other CB equipment
{such as Transroc, walkie-talkie, etc.) could
“shoot it out of the sky.” Guppy insisted
that “there’s no way to learn to fly RC by
reading and studying. The only way to do
it is by wrecking planes,” He then gave a
graphic demonstration of RC flying tech-
niques by putting the plane he had been

Dick Fox's group on Advanced Cineroc Photography was climaxed
with the launching of a Cineroc from the school parking lot. The
outdoor discussion session allowed Dick to fully prep and fly a
Cineroc — probably a first for a Convention.

g

using to demonstrate control functions into
the air.

Meanwhile, Dick Fox was discussing Cine-
roc Photography at the other side of the
parking lot. Using an Estes film changing bag
(sold as a Camvoc accessory), Dick explained
how to load the Cineroc film cassette with
bulk purchased film. For a demonstration
flight he selecs=d a Cineroc cassette of Tri-X
black and white film. (It seems strange that
for two years Dick tried to make the Camroc
take color pictures, and now he's experi-
menting with a black and white Cineroc.)
For research projects requiring many Cineroc
flights, Dick pointed out that the use of home
loaded and home processed black & white
film can substantially reduce the project’s
cost, He also suggested that, especially in cold
weather, the use of'Evemad\} E90 Alkaline
batteries in the Cineroc will result in a better
and longer motor run,

Since no one had planned on launching
rockets on Sunday morning, Dick had a prob-
lem finding 2 booster for his Cineroc. Finally
Doug Plummer volunteered an old cluster
model, After a search for engines, Dick made
the decision to fly with two B's and a C
“because we didn't have all the same engines.”
Only one ignited, the rocket climbed to about
25 feet and impacted in the firing area,
crushing the front section of the Cineroc.
However, the film was salvaged and should
be something to view,

The Conwvention concluded with the pre-
sentation of awards to the winners, Overall
it was a wictory for the Ground-Hogs, with
Jon Robbins receiving so many trophies and
ribbons that his two young sons had trouble
carrying them all away. In fact, Jon took
first in Hornet R/G, Sparrow R/G, Sparrow
B/G, and Hawk R/G. His Ground Hogs only
managed second place in Condor B/G and
Hornet B/G, and in the only other glider
event, Eagle R/G, he failed to qualify. No
doubt, Ground Hogs will be cropping up alt
over as the word of their success spreads.

Next Month in Model Rocketry:

COMPLETE COVERAGE
CANADIAN NATIONAL MODEL ROCKETRY CONVENTION
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Reader Design Page

This month’'s Reader Design by Claude
Lebrun of Dallas, Texas, is a sport model
based on the “single stage to orbit concept
of satellite launching.”” Construction of this
model is complex for a model of its size,

5 requiring a hand-turned nose cone and two
: l paper shrouds, Plastic fins are used to provide
- stability, and two nose, cone weights should
4 I be added to the nose cone to provide a
4 2 . & ~
E static margin of approximately % caliber.
. (Tun:c’igoﬁ:’z&m‘ Power is provided by a single D13-5 engine,
. and a 12" or larger chute should be in-
: stalled to insure soft recovery.
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The Results of the
1971 NAR Renewal Survey

by Wanda Boggs

The 1971 NAR questionnaires which were mailed out in the last renewal
packets have revealed a great deal about the thoughts and mood of the NAR
member in the United States today. Over fourteen hundred questionnaires were
returned. Returnees ranged in age from six to seventy-one years, with the largest
percentage being between fourteen and sixteen. The home states of the rocketeers
included almost every state in the Union and three pther countries — Canada,
Puerto Rico, and Belgium.

Most respondees have been in model rocketry for two years and in the NAR
for one. They showed a high degree of sophistication in their interests relating
to model rocketry, with boost/gliders, research and development, competition,
scale, rocket design, aerial photography, telemetry, rocket construction, sport
flying, and electronics being the ten most popular. In relation to competition,
175 people out of the 1,410 that responded said that they had competed in a
national meet. The number of meets competed in this year ranged from none
to twenty-five, with most responses being in the no meets to one range. The
changes most wanted in the NAR contest system included: 1) a change in the
amount of time required to sanction a meet and receive sanction materials; 2}
allowing Division Managers to take over the sanctioning of contests for their
divisions; 3) establishment of a West Coast and an East Coast chairman for those
respective areas; 4) establishment of a fixed sanction fee for each type of meet,
such as section, area, regional, There were also a great number of comments
about NARAM’s. It was suggested that NARAM’s be held in two places each
year, one in the North and one in the South, or one in the East and one in the
West. Some people suggested that the NARAM site be chosen by a popular vote
of the membership. On the matter of contestant selection, some people felt that
there should be no point qualifications for NARAM’s, and others voiced the idea
that contestants should be selected on a regional run-off basis.

Some opposition to the present flight card system was expressed. Among the
suggestions for changes were dropping the requirement that flight cards be returned
to the NAR Contest Board and sending the point totals from any one contest
to each contestant who participated in that meet. Also related to the contest
system were the comments on the pink book. A large majority of the respondees
found the Pink Book quite satisfactory, particularly with the White Book revisions.
A major suggestion concerning the Pink Book was to incorporate the two books
into one, thus simplifying the use of the booklet. [Editor’s note: This is being done;
please see the article in this issue entitled New Pink Book.]

Communications also play an important part in the model rocketeer’s life. There

MODEL ROCKETRY
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were sixteen major ways of keeping up with rocketry news
indicated in the responses, including: Model Rocketry mag-
azine, section newsletters, manufacturers” catalogs and pam-
phlets, contact with other rocketeers (correspondence, con-
ventions, etc.), sections, meets, NARTS, other magazines,
hobby dealers, trustees, non-NAR clubs, teachers, NASA,
State Department Heads, and LAC.

Concerning NAR Headquarters service, 407 people had
dealt with" Headquarters aside from membership renewal,
with a majority replying that the response was quick and
adequate. NARTS was also rated well by those who had
dealt with it. Most members rated the information good to
excellent, although it was generally felt that the response
was somewhat slow.

When asked whether or not they were familiar with the
organization and the committees of the NAR, over half of
the respondess said that they were. Only 410 were familiar
with the LAC, however, leaving 1000 who were not.

NAR publications on the whole were felt to be good,
but several smggestions were given for improvement. These
included the following: 1) more technical information geared
to the youmger members and beginners, as well as more
advanced work for the older rocketeers; 2) more R&D pub-
lications by the members and more scale data; 3) more
readers’ designs in Model Rocketry; 4) more coverage of
convention discussions; 5) more coverage of West Coast
activities; &) decrease in the time lag in publishing Model
Rocketry. It was also suggested that NAR Headquarters
publish more descriptive literature on the NAR, including
technical ==d administrative services, the NAR constitution,
and NARTS. It was suggested that all NAR and FAI records
also be published. [Editor’s note: Please remember that
Model Rocketry = mot an NAR publication. The Model

THE MODEL ROCKETEER

Rocketeer is the NAR’s newsletter. Events on the West
Coast will be mentioned in The Model Rocketeer if people
on the West Coast will send in articles about them. One
more thing, NAR and FAI records will be published in this
newsletter in an upcoming issue. |

A majority of NAR members do not belong to sections,
although more than half of these stated that they were willing
to join or form sections. Of those who belonged to sections,
several indicated the desire to help form other new sections.
It was suggested that membership lists be sent to members
in the same general area to aid in the formation of new
sections,

Most respondees felt that the general goal of the NAR
should be that of legalization of model rocketry and mod-
ification of state fireworks laws in those states where they
are too strict to permit model rocketry. It was felt also that
membership fees should be reduced. Most of the respondees
joined the NAR for the insurance, contests, information, the
chance to communicate with fellow hobbyists, Model Rock-
etry, unification as a recognized group, and for the oppor-
tunity to further career goals through educational experience
with rocketry.

The varied and interesting responses given on the ques-
tionnaires show that the NAR member is generally quite
aware and interested in the livelyhood of his hobby and his
organization. Also, judging from the types of responses and
suggestions, it can be concluded that the NAR member is
working for the goals of safety, communication, and uni-
fication. The changes are indicative of the desires of members
and the direction in which they wish to go. It is this common
voice which proves that the NAR is responsible and (we hope)
responsive to its members.

USITE '72

(From the mumutes of the National Sport Aviation
Couneil of the NAA4) “The National Sport Aviation Council
(NSAC) of the Nationzl Aeronautic Association met on
May 14, 1971 at 10 AM in the Conference Room of the
Federal Awiation Admimistration building . . . USITE '72
Executive Director Spurgeon designated the NSAC as Co-
ordinator of all spert aviation activities and demonstrations
in connection with the exposition which will be held at
Dallas International Arport on May 27 — June 4, 1972.”

OK, we know something about when and where but what
is USITE 72 and how does the NAR fit into the NSAC?

USITE °72 is the mame given to an international aero-
nautical exposition amthorized by presidential executive or-
der in June 1970. John Volpe, Secretary of Transportation,
says, “This novel exposition will cover the entire spectrum
of advanced transportation ideas and equipment from sub-
ways to satellites, from cargo containers to tracked air
cushion vehicles.”

And to liven up the hardware displays a bit the Dept. of
Transportation (DOT) has asked the NSAC to provide some
of its activities to the affair. The NAR being a member of the
NAA sat in with the NSAC and its representatives (from
balloonists to race pilots, from parachutists to experimental
aircraft enthusiasts et al) and made its bid for providing
launch activities.

At the meeting John Worth (AMA Executive Director,
NAR Treasurer) volunteered to be NSAC’s overall coordin-
ator for USITE '72, and afterwards Joe Cimmino of the
Wheaton Rocket Association was appointed as NAR’s co-
ordinator for our part of the demonstrations. This is a big
event — watch for news in the coming months.
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MARS P.R. Pack

The Metropolitan Area Rocket Society Séction (No. 130)
in Hyattsville, Maryland goes to great lengths to insure that
interested spectators at their activities are informed about
the section.

The MARS Section has prepared a packet with all the
following items enclosed within one of the NAR’s 2-page
flyers:

First is a membership application for the section then a
poster, suitable for putting on a wall or bulletin board,
telling of many section activities.

Following this is a copy of the NAR single page flyer
and a short letter from the section advisor about the club.

Next is an up-to-date calendar of all meetings for the
entire year, a map to the meeting place and a schedule of
section launches planned for the coming year.

Finally a copy of the section by-laws is enclosed with a
list of the section officers.

The section also puts its name and address on each item
(via rubber stamp) in the packet. Good idea for sections, eh?

S0P NOOROOPONPDOOPO0OROROOOROORORROORS

New Pink Book

The NAR Contest Board has announced that the new
U.S. Model Rocket Sporting Code will be delayed. The
White Book supplement to the 1967 sporting code will
continue to be in effect for the coming year through June
30, 1972. The revision committee’s schedule now calls for
the new code to be mailed out with the 1972 membership
licenses giving NAR members about a six month famili-
arization opportunity before the 72 code goes into effect,
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NAR SECTION ROSTER

(July 1, 1971)

Californ

ARVE LDS ROC KET ASSOC.
Reinhard Stolz

9463 El Valle Ave
Fountain Valley, CA 92708

BIRCH LANE ROCKET SECTION
Thomas Hill

2429 Tem le Drive

Davis, CA 95616

CLOUDBUSTERS

William Colling

11251 Kelly Lane

Los Alamitos, CA 90720

COSMOS ORBITS SECTION
David Valkema

13737 Somerset Rd
Poway, CA 92064

DELTA V ROCKET ASSOC .
David Cohan ;

1425 Edgewood Drive
Palo Alto, CA 94301

DESERT ROCKET RATS
W.E. Smith

100 Coral Sea Circle
China Lake, CA 93555

IMPERIAL VALLEY MOD. ROC.
James Lovett
645 Smoketree

MICKEY MOUSE SECTION
Barrett Bailey

619 Pepper St.

Anaheim, CA 92802

MONTEREY PK. MOD. ROC.
SOCIETY

Scott Maiden

1795 Verde Vista Dr.
Monterey Park, CA 91754

NORWALK JR. NASA ROC. CLUB
Edward Brown

13703 Caulfield Ave

Norwalk, CA 90650

POLARIS

Terry White

240 West Aliso
Pomona, CA 91768

SAN GABRIEL VALLEY ',
MOD. ROC. SOCIETY :
Robert Anderson

20085 Cedar St.

Alhanbra, CA 91801

SIGMA THREE SECTION
John Providanza

24 Campbell ave
Menlo Park, CA 940285

SOCIETY OF ARCADIA
ROCKETEERS

Ron Gibson

230 West Camino Real
Arcadia, CA 91006

SOUYHERN CALIF, ROC. SOC.
John Yanos

2709 West Adrin Way

Santa Ana, CA 92704

SOUTHLAND ASSOC. OF ROC.
Michael Poss

TES5 Naylor Ave

Lo=s Angelos, CA 90045

STACEY ROCKETRY CLUB
Wrs. Susanne Wolff

£311 Larchwood Drive
#untington Beach, CA 92647

V.F.W. POST 4103
LEROSPACE CLUB
S=oge DeMello

7 Wanzanita Ave.
Dsly City, CA 94015

MEST COVINA MOD. ROC: SOC.
W. Covina Parks Dept.

7444 West Garvey
mes: Covina, CA 91791

Calorado .
418 FORCE ACADEMY SEC.
sd B MNewill

E 196
_‘E-.-\FB Coio B0840

£33

NORTHGLENN MOD. ROC .
Daniel Eastman

10909 East 109th Place
Northglenn, Colo. B0233

Connecticut
BLOOMFIELD JR. H. S.
MODEL ROCKET CLUB
Carl Nebelsky

50 Harold St
Hartford, Conn. 06112

FAIRC HESTER

John Lane

14 Lyons Plain Rd
Westport, Conn. 06880

NEW CANAAN YMC A
SPACE PIONEERS

G. Harry Stine

127 Bickford Lane

New Canaan, Conn. 06840

Delaware

EXPLORER ROC. ASSOC.
Martin Smith

2418 Marilyn Drive
Wilmington, Dela. 19803

GEMIN| MODEL ROC. SOC.
Scott Brown

700 Delaware St.

New Castle Dela.

SMARS ;

Mark L. Davis ||
208 South Walnut St
Milford, Dela. 19963

Florida

BROWARD COUNTY

MOD. ROC. ASSOC.
Richard Barnard

1107 Waverly Rd

Fort Lauderdale, FL 33312

GOLD COAST MOD. ROC.
ASSO0C.

L;nn Fletcher
975 N.W. 36th St
Miami, FL 33142

GREATER JACKSONVILLE
ROCKET CLUB

Ernest Rowland, Jr.

346 East Forsvth
Jacksonville, FL 32202

nglﬂ
METRO ATLANTA SOC. FOR
EDUCATIONAL ROC.
Willard Arbour, Jr.

2320 Shasta Way. N.E.
Atlanta, GA 30345

Hawaii

KAUA| MOD. ROC. CLUB
Donald Yan Ausdeln

Box 386

Kekaha, Kauai, Hawaii 96752

llinois

BLACK HAWK SECTION
Larry Heimann

1111 26th St

Rock Island, 111, 61201

ENGINEBRING AND DEV.
OF MOD. ROC. CLUB
Jeff Askins

1308 E. Jefferson
Urbana, 1. 81801

EVANSTOWN MOD.
ROCKETRY ASSOC.
Paul Pasco

504 Lee St
Evanston, ILL 60202

GLEN ELLYN ROC: SOC.
F. Scott Gordon

696 Crescent Court
Glen Ellyn, ILL 60137

T.1.R.0.S.

Dennis Okesson

531 Lake St .

Crystal Lake. ILL 60014

Indiana 7
N.W. INDIANA ROC. ASSOC.
Robert Furr 11

201 South Park

Fowler, Ind. 47944

lowa
HAWKEYE SECTION
ATbert Jones

RR#3
Davenport, lowa 52804

Kansas

GROUP VIl CAP SEC.
Charles Finley

Rt 1, Box 58
Edgerton, Kansas

ANl 1s assoc.

OF ROCKETRY

Hank Greco

PO Box 217A
Davidsonville, MD 21035

BELAIR ASSOC. OF MOD. ROC.

Robert Seufert
12400 Starlight Lane
Bowie, MD 20715

HARFORD AREA SPACE
MODELERS

Bertram Grollman
RD 1, Box S5A
Darlington. MD 21034

LAUREL AREA ROC. SOC.
Raymond Werre

313 Old Line Aveé
Laurel, MD 20810

MA.J GENERAL HOLGERN
TOFTOY MEMORIAL SEC.
Guy Norlin

1623 Old Joppa Road
Joppa, MD 21085

METR{}éAHEA ROC. SOC.
Y olpes

ﬁo?g 80th St

Hyattsville, MD 20781

NARHAMS

James Barrowman
6809 97th Place
Seabrook, MD 20801

RANDALLSTOWN ROC. SOC.
Walter Moon

3702 Waodspring Court
Randallstown. MD 21133

GODDARD MODEL ROC.
RESEARCH SOC.
Douglas Dorsun

6408 97th Place
Seabrook, MD 20801

SCORPIUS ROC. CLUB
Ronaid Hillard

2311 Richie Rd
Forestville, MD 20028

STAR SPANGLED BANNER
Howard Galloway

428 Ben Qaks Drive West
Severna Park, MD 21146

WHEATON ROCKET ASSOC.
Kevin Harris

12402 Stretton Lane
Bowie, MD 20715

Massachusetts
CENTRAL NEW ENGLAND
ROCKETRY ASSOC.

El G. Vozeolas

86 Pentucket Ave
Lowell, Mass. 01852

MIT MODEL ROC . S0C.
Trip Barber

MIT P.O. Box 110
Cambridge, Mass 02139

MNEW ENGLAND
ROCKETRY FEDERATION
Patrrma M Griffith

?ford Mass 01767

WESTOWER CAP SQ. SECTION
Douglas Squires

Jabish St

Belchertown, Mass 01007

Michi

APOG FLIGHT cCLUB

Philip Weihe

433 Whippers-in-Ct.
Bloomfiald Hills, Mich 48013

CHERRY HILL SQ. CAP
ROCKETRY CLUB

Don Heilman

11346 Russell
Plymouth, Mich. 48170

WOLVERINE ROCKETEERS
OF DETROIT

Woodrow Woo

24001 Moritz

Oak Park, Mich. 48237

Minnesota

MODEL ROCKETEERS OF
MESABI

Tom Dombeck

518 North 13th St
Virginia, Minn 55792

ZENITH SECTION
Ellsworth Beetch
211 Clover Lane
Mankato. Minn. 56001

Missou

NAR GATEWAY ARCH
SECTION

Randy Picolet

3236 January

St. Louis, MO 63139

Nevada

THE ORBITS

Tom Daniels

c’o Mrs. Leslie Derkovitz
1562 Katie Ave

Las Vegas. Nevada 89109

New Jerse

APOLLO 13 DCKETRY CLUB
of the E. UNION CTY ¥,
Peter Roseblum c/o Y.M.H
Green Lane

Union, N.J. 07083

CAP GP 225 ROC. CLUB
Anna Daly

P.O. Box 321

Millviltle, N.J. 08332

CENTRAL MOD. ROC. CLUB
James Bonner

17 Grean Acres Ave

East Brunswick, N.J, 08816

FANWOOD ROCKET CLUB
Gary Lindgren

15 Hunter Ave

Fanwood, N.J. 07023

LUNAR EXPLORERS
David Herder

Floral Rd, RD 1
Filemington, N.J. 08822

FASCACK VALLEY
Sr1an Skelding

2 Appleton Rd

Glen Ridge, N.J. 07028

PHILLIPSBURG AREA ROC. CLUB
Lawrance Palmer

Hillerest Blvd

Phillipsburg, N.J. 08885

VIKING ROCKET CLUB
Floyd Beebe

1 Dak St

Wharten, N.J, 07885

New York

ELLWOOD ASSOC. OF ROC.
William Davis

76 Seusing Blvd
Hauppauge, N.Y. 11787

HONEOYE FALLS STARBLAZERS
Dan Garret

76%; East St §
Honeoye Falls, N.Y. 14472

KENMORE-TONAWANDA ROCKET
SOCIETY 3
Michael Reardon

3049 Delaware Ave

Kenmore, N.Y. 14217

LEADING EDGE ROC. CLUB
Daniel Ehrlich

708 Palmer Court
Mamaroneck, N.Y. 10543

MONROE ASTRONAUTICAL
Robert Staehle

Huntington Hills
Rochester, N.Y. 14622

MODEL ROCKETRY




DFTH SHORE SECTION
€/ Weiss

Wizssapequa, N.Y. 11758

EAVERIAN H.S. MOD. ROC .S0OC.
Julwus Malecki

320 Marine Ave

grooklyn, N.Y. 11209 -

North Carolina

HORNETS NEST MOD. ROC.
Richard Toner

5012 Valley Stream Rd
Charlotte, N.C. 28209

Ohio

COLUMBUS SOC. FOR THE
ADVANCEMENT OF R0C
Gerald Gregorek

4451 Danforth 8d
Columbus, Ohio 43229

DAYTON ROCKET RES
Scott Layne

2213 Belloak Drowe
Dayton, Ohio 25830

HALL OF FANE SEC

Jeff Bland

2107 Denniscn Place. N.W
Canton, Ohio 85709

NORTH ROYALTOW
ROCKET SOCIETY

Jon Randoiph

10301 Lake Zw=

Cleve land. Ofio 4102

ORION ROCEET SOC
Robert Flisik

276 Pedrett: Sz
Cincinnati, Omio 85328

SCI0OTO DARBY ROCKETRY CLUB
Fred Long

456 Bigelow Drive

Hilliard, Ohio 43026

UPPER ARLINGTON
ROCKET CLUB

Fred Long

456 Bigelow Drive
Hilliard, Ohio 43026

Ore

TRI-CITY COSMOTARIANS
William s

730 East Dartmouth St
Gladstone. Oregon 97027

Pennsylvania

AEROSPACE RESEARCH ASSOC.
N.W. PENNSYLVAN|A

Glenn Neely

P.O. Box 50

Meadville, PA 16335

BETHLEHEM SECTION
Douglass List

38 West University Ave
Bethlehem, PA 18015

GREATER YORK AREA ASSOC.
Larry Myears

567 West King St

York, PA 17404

KEYSTONE MOD. ROC. 50C.
Ronald Claar

RD 1, Box 366F
Duncansville, PA 16635

MISSILE MINDERS
Carl Warner

665 Woodland Ave
Pottstown, PA 19464

NARCAS SECTION
Frances Guernsey
2915 Maple Rd
Camp Hill, PA 17011

STEEL CITY:SECTION
Alan Stolzenberg
5002 Somerville St.
Pittsburgh, PA 185201

THREE RIVERS SECTION
Tom Wuellette Jr.

353 Hawthorne Rd
Pittsburgh, PA 15209

TURK'S HEAD ORGAN.
OF ROCKETRY

Andrew Bennett
P.O.Box 1358

Exton, PA 19341

YORK SKYRAIDERS
Walter Platts

338 North Court St
York, PA 17403

South Carolina

MOD. ROCKET ASSOC. OF
AUGUSTA, GEORGIA

c/o Hobby House

603 Georgia Ave

North Augusta, S.C. 29841

Tennessee

MEMPHIS UNIVER. SCH.
MODEL ROC. SOC.
Morris Jones

4288 Charleswood Rd
Memphis, Tenn 38117

Texas

FORT WORTH AVENGERS
Everett Lawson

6873 Chickering. Apt 135
Fort Worth, Texas 76116

THE MODEL ROCKETEER

SATURN MODEL ROC. SEC.
Rudy Griswold

978 Gloria

El Paso, Texas 79807
Virginia

NORTHERN VIRGINIA
ASSOC. OF ROCKETRY
Paul Shelton

3968 Oak St

Fairfax, VA 22030

VIKINGS ROC. SOC.
Roland Gabeler
6106 West Franklin
Richmond, VA 23226

Washington
KENT KONDORS
R.H. Osness
23305 108th S.E.
Kent, Wash. 98031

SOUTH SEATTLE ROC. 50C.
Jess Medina

15824 43rd Ave South
Seattle, Wash. 98188

Wisconsin

RICHLAND ROCKETEERS

Ed Roberts

564 Cedar St

Richland Center, Wisc. B3581

Washmgtm D.C.
ROCK CREEK SECTION
Mar jorie Townsend

3629 Tilden St N.W,
Washington, D.C. 20008

NOTE:If youcan'tfind a parri%ua’ar
section in the proper state, check
bordering states. Sections have
beenclassifiedby mailing address
and those in borderline areas may
include people from more than one
state.

STANDARDS & TESTING COMMITTEE REPORTS

by Chas Russell

From out of the thick, swirling smoke comes the excited
exclamation, “Fantastic, do you have another one ready?”
The NAR Standards and Testing Committee is at work.

What s S & T and what does it do?

Okay. The chairman of § & T is Dr. Gerald Gregorek.
To aid him, Dr. Gregorek appointed Doug Ball, George Pan-
talos, and Charfes Russell to the committee. All three are
Acronautical Engincering students at Ohio State University
(where Dr. Gregorek teaches), and Leader members of the
NAR.

Photo by Chas Russell

Mike Bergenske, a representative of MPC (left), Dr. Gre-

gorek, S & T chairman, and S & T member Doug Ball (right)

watch the plotting of a minijet. Doug is manning the plotters

through the computer and is in constant communication
with the firing crew.
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The Standards and Testing Committee was set up under
the NAR By-Laws for the purpose of testing and certifying
components used in model rocketry. S & T sets, defines,
evaluates, and enforces standards and specifications for
model rockets and model rocket engines. Most notably, S & T
handles engine certification, awarding safety and contest
qualifications. The committee also has the authority to
withdraw or suspend certification on any engine which
proves to be consistently faulty or out of specs.

S & T handles engine testing at two separate facilities.
One is a test cell at the OSU Propulsion Lab. The cell,
known affectionately as the “Boom Room,” allows S & T
all-weather testing capabilities. Amplifiers and plotters are
available at the lab to produce thrust-time curves. The other

}'

Photo by Chas Russell

A minijet 4 in static test. The engine is mounted on a
metal bar, and the thrust may be determined by measuring
the deflection of the bar.
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facility has a central computer complex that allows the
plotting of thrust-time curves and the integration of total
impulse.

The committee uses two test stands designed and built
under the direction of Dr, Gregorek. The smaller of the two
is for %A through D engines, while the larger is for E and
F class engines. Each stand uses a strain gauge bridge to con-
vert the deflection of a metal bar due to the engine’s thrust
into an electrical signal. The voltage output is thus propor-
tional to the thrust of the engine. The voltage is then am-
plified and used to control a calibrated plotter. The result
is a record of the engine’s thrust characteristics: a thrust-
time curve.

If an engine shows consistent reliability, it is awarded a
safety certificate. Total impulse must be within plus or
minus 20 percent of the engine’s stated impulse for the
safety certification. For an engine to be contest certified,
it must not vary more than plus or minus 10 percent of its
stated impulse.

(Note: more info on S & T can be found in the Model
Rocketeer, October, 1970.)

Record Attempts

The following people have filed for U.S. records. No
altitudes or times are being listed because these are not
records. A list of existing records will appear in a future
issue of the Model Rocketeer.

Condor Boost Glide

Division C

Doug Plummer, NAR 12120, 19 June 1971, Stewartsville,
N.J.

Hornet Rocket Glide
Division D
Bob Parks, NAR 7871, 29 May 1971, Cambridge, Mass.

Sparrow Rocket Glide

Division C

Mike Burzynski/Tim Fornshill, NAR 17871/18286 (T067),
23 May 1971, Manassa, Va.

Class 1 Parachute Duration

Division D

James Worthen, NAR 7095, 5 June 1971, SAMEE I (Also
FAI)

Class 111 Parachute Duration

Division C

Doug Plummer, NAR 12120, 19 June 1971, Stewartsville,
New Jersey.

Class 0 Streamer Duration

Division D

Dave Hendricks, NAR 17743, 16 June 1971, Stewartsville,
New Jersey.

Class 1 Streamer Duration

Davision C

Gary Lindgren, NAR 10678, 6 June 1971, Conackamack
Jr. High School, Piscataway, N.]J.

Class 11 Sireamer Duration

Diwision D

Gilbert E. Lutz, NAR 19756, 4 June 1971, MMRR-71,
Lockbourn AFB, Ohio.

Class III Streamer Duration

Division B

Robert Cather, NAR 17034, 19 June 1971, Stewartsville,
New Jersey.

Pee Wee Payload

Division C

Roy Rosenfeld, NAR 13165, 19 June 1971, Southern H.S.,
Annapolis, Maryland.

Division D

George Meese, Sr.,, NAR 12973, 19 June 1971, Southern
H.S. Annapolis, Maryland.

No. 1 for AFA for 71
by Cadet Peter Schocker — NAR 20129

Up at 7250 ft. the United States Air
Force Academy’s first rocket meet of
1971 got off to a wet start. The rain
kept the meet from starting until 2:00
PM; but when it finally did let up and
the sun peeked through, the USAFA
NAR section and NAR members from
the Colorado Springs and Denver areas
were eager to get started. This first meet
of the year was initiated by the launch- 8
ing of Cadet Bill Arthur’s 10 foot tall
rocket (see photo). Powered by tandem
D’s, this bird really gave the contestants,
judges (including Bill Roe, NAR No.
13), and spectators a real thrill. After
all the opening antics (a duel between
Bill Arthur’s 10 foot tall rocket and
Dave Newill’s F-powered scale Saturn
1B), the heat of competition got under-
way. The top event winners were as
follows:

Hawk B/G Steve Evans  2:52 min.
Robin Eggloft William Bailey 207 m.
Class II streamer

Duration Robert Finch 1:02 min.

Cadet Bill Arth-
ur’s 10 ft tall rock-
et takes off at U.

Prizes were given for the top three

places and the top four overall winners S. AFA meet.
got plaques. Estes also provided some (Photo by Pete
demonstration flights. Schocker)

NAR By-Laws Revision Committee Named

Manning Butterworth, Chairman of the NAR By-Laws
Revision Committee, has announced the names of the oth
committee members. Comments and suggestions for the
revision of the By-Laws will be welcomed by the committee.
Just contact Manning or the commitiee member nearest you.
Here is a chance for all NAR members to express their opi
ions. (If you haven’t got 2z copy of the NAR By-La
they’re available from NARTS.) The committee members
their addresses are: :

Manning Butterworth, Chairman
Room 315

5540 Hyde Park Blvd

Chicago, Illinois 60637

William D. Boggs
750 East Dartmouth St.
Gladstone, Oregon 97027
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A W. Guill
32 Gerdes Road
New Canaan, Connecticut 06840

William Hall
483 Whiteplains Court
Severna Park, Maryland 21146

Ben Russell
14155 Labrador, Lot No. 96
Houston, Texas 77047

)

SECT\QN
NEws

An NAR Section is being formeéd in the Shreveport-Bos-
sier City, Lousiana area. Interested rocketeers around there
should contact Mark Knox Jr., 1117 James St., Bossier City,
Louisiana 71010, for more information.

EsREkEREEE

On May 15 the Hawkeye Section (No. 178) in Daven-
port, fowa, held its first annual Hawkeye Invitational Model
Rocket Demonstration and Sport Launch, The launch was
flown te &y and bring in new members and help gain
support and acceptance for the section. The launch was open,
to all rocketeers in the area. The section gained 7 new mem-
bers from ewer 125 spectators,

TRE MUUEL ROCKETEER

The NARCAS Section (Camp Hill, Pa.) has started work-
ing on its own section film similar to the one made by the
Steel City Section. The film will include scenes from club
launches, ECRM-5, NART-2, and “anything else they can
find.”

ok ok ok ok ok ok

Congratulations to the Elwood Association of Rocketry
Section (East Northport, New York) on the publication of
Vol. 1, Number 1 of their section newsletter, Burnout.

ok ook ok ok ok

“Mickey Mouse Sanctioned Section, Sanctioned Section
Meet, Meet - 1” was held May 29 in Anaheim, California.
Besides the long name the meet is also notable because every
contestant (there were fifteen) walked away with at least
one 4th place from one of the 3 events flown!

ExkEFRRRE

The Annapolis (Maryland) Association of Rocketry sec-
tion newsletter, Voyager, contained the following short,
“‘Overheard at a Recent Meeting:”’

“I think the old method of tracking stinks. Why 'don’t
we ask the fire department to lend us a very tall ladder...”

“Yeah, then we could have someone on the ladder about
every ten feet and...”

“When the rocket reaches its apogee the person who is
at that point on the ladder calls out and we know exactly
how high it went.”

(Now why didn’t we think of that?)

Remember, you can send your section mews to:

Charles M. Gordon

NAR Section News

142 Harford Hall

University of Maryland
College Park, Maryland 20742

MRRA-CAP Demonstration

The Midwest Rockst Research Association
(MRRA) and the Gromp VII CAP Section of the
Civil Air Patrol’s Kansas Wing held a model rocket
demonstration on Jume third at Richards Gebaur
Air Force Base’s Harrisonville Annex. This was the
first such activity to be held at the base. Among
the rockets flown were 2 Cineroc, a Camroc, and
a transmitter rockei. The demonstration was re-
quested by the base safety office, fire department,
and special services to assure that the area was
large enough for recovery purposes and to deter-
mine whether or not nmormal aircraft operations
would be interfered with. It was found that the
launching posed no problem, and more launches
and contests are planned for the future.

The left-hand photo shows an ARCAS built by
MRRA member Harold Mayes. This model had a
good flight, as did the seven others launched. In
the other photo, Dean Troxel (on the left), a
Junior member from MRRA is given some help
hooking up his rocket by CAP Cadet Pat Moss,
also an NAR Junior member. Pat is from the
Group VII CAP Section, (Photos by Capt L. Loos)
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Index to Model Rocketry Magazine

Volume 1I: October 1969 — September 1970
Compiled by Douglass W. List

This index is intended as an
aid for locating known orf un-
known articles in Model Roc-
ketry magazine from October 1263
to September 1970. Any comments
you may have on how to make
the index more useful should be
sent to Doug List, care of Model
Rocketry magazine. Each index
is described below.

Article Index

This index contains all major
articles appearing in Model Roc-
ketry magazine, Vol. 1l. Much
multiple listing is used. If you
cannot find what you are locking
for under a given topic, try a
related topic. An article may
have been accidentally omitted
from a topic pertaining to it If
you can not find the item any-
where, check the News Notes
Index.

News Notes Index

This index contains all mat-
erial printed in News Noites or
elsewhere in the magazine of a
news nature. Materials are listed
by title only. If no page number
follows the issue, the material
is found on the News Notes page
for that issue. {See Regular Fea-
tures Index.)

Regular Features Index

A listing of page numbers for
all regular features.

Index to Kits Reviewed in
New Products Notes

A listing by manufacturer of
kits reviewed during the year.
If a page number does not appear,
the kit is covered in the New
Products Notes section for that
issue. (See Regular Features In-
dex.)

Article Index
Sl

Accelerometer
Fox, Richard Q. Sept 70 p 20-2 dw
Achilles-X Fin Test Vehicle
Mabon, M. Oct 69.p 18 dw
Asrospace Modeling Activities,
First Annual
Nov 69 p 41
Altitude Prsdichon Charts
D-13 Altitude Charts
Malewicki, D. Pt 1 -
? 34.8 dw Pt 2
4-7 dw
Apollo Capsula
Milk_ie . Now 592;1 34-5 dw
Milkie, Apr 70p29i
AnoHo-NA&A Launchas m Astro-

Mar

70
- Apr 70 p

Dome
Mar 70 p 24-6 il
Arcturus
James, W. Nov 639 p 14-6 dw

Ball-Hagedorn Payloade

i
Hagedorn, R. No 69 p24-5 il dw
Bio-

Stolzenberg, A. Pt 1 - Aug 70

p 27-8 il dw Pt 2 - Sep 70
p 32-4 dw
Body Tubes
How to Make Yoour Own Body
Tubes
Kratzer, C. Feb 70 p 123 il

Boeing Wind Tunnel
Mandell, G, Aug 70 p 29-31 dw
Book Reviews
German Secre'
Prelude to Mars
Reviewed by G. H. Stine Mar
70 p 33

p
Shape and Flow
Feb 70 p 36
Boost Gliders
Boost Glider Performance

Weapons: A
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Malewicki, D. Pt 1 - Dec 69
p 34-40 il dw Pt 2 - Jan 70
p 42-5 Pt3-Feb70 p 19-22
Bumble Bee ;
Singer, B, Dec 69 p 23-7 il dw
Dove 11
Parks, B. Sep70 p 23-7 il dw
Flop-Wing Boost Gliders
Parks, B. Aug70 p 9-13 il dw
Jiskra
Safrek-snne Jun 70 p 14-5

il dw
JUG-2
Jun 70 p 4-5 dw
New Glider Developrnant
Nov 69 p 44 i
Oberon XBG-118
Mandell, G. Jun 70 p 35-7 il dw
Radio-Controlled B/G Pt 3
Ma!fs:mkr, D. Oct 69 p 33-5
i

RC Equipment for Your B/G
Elliott, A, Feb 70 p 32

Super-Swift :
Boyd, M. Feb 70 p 11 il dw

Thunder-Bird
Belkwitch, J. May 70 p 23.7
il dw
Unicorn-25
Stine, G. Mar 70 p 44-5 il dw
Breathing Sensor

Fox, R. Jul 70 p 20-2 il dw
Bumble Bee :

Singer, B, Dec 69 p 23-7 il dw
Bylaws of the NAR

Barrowman, J. Jan 70 p 40

=,

Challenger

Worthen, J. Mar 70 p 28-9 dw
Civil Air Patrol Report

Dec 69 p 45

Closed Breech Launchers:
Ruling
Sep 70 p 42
Club Actlwtles
Starting a Club Newsletter
List D. May 70 p 44
Construction of Model Rockets
Epoxy Finishing of Balsa :
Parks, B. Sep 70 p 18-9 il
How to Build Parallel Fins
O'Classen, K. Mar 70 p 18-

7 dw
How to Make Your Own Body

Tubes
C. Feb 70 p 12-3 il

NAR

Kratzer,
In Defense of Balsa
Blackistone, B. Sep 70 p 43
Paint Campﬂtablilt
Stine, C. Man?o p 28-9 il dw
Plastic Parts: Manufacture
Stine, G. Jul 70 p 379 il
Contest Forms
Jul 70 p 42 dw
Sep 70 p 42
Contest Rules
Closlqd Breech Launchers: NAR
rulin
Sep 70 p 42
Pink Book Revision
Barrowman, J. Apr 70 p 44
Pink Book Revision Synopsis
Sep 70 p 40-1
Contests-American
ECRM-4
Jul 70 p 9-11 il

ARS-4

Jan 70 p 13-6 il
MMRR :

Nov 63 p 10-3 il

NARAM-11
Oct 89 p 20-7 il

Commentary
tine, G. Oct 69 p 37-8
---Results
OctB89 p 41-2 Corractions:
Mar 70 p 40

NART-1
Aug 70 p 22-6 il
PAR-1

SaD?OpTiﬁil
PVA

R
Dec 69 p 28-31 il
Tri-Sec 1
Jan 70 p 36-7 il
Washington Championships
Nov 69 p 26-8 il
Contests-Foreign
Czech Competition
Divis, J. Jul 70 p 188 0
Dubnicky Maj

Divis, J. Sep 70 p 2B-30 il
2nd USSR Mode| Rocket Champ,
APN Jan 70 p 30-1 il
VRSAC
Stine, G. Dec 69 p 4-B il
Contests-Intemational
U.g.h Team Sﬁ!lacted for World
ampionships
Mav"%
Conventions
MIT Meodel ﬂocket Convention
Jul 70 p 34.5 |
Pittsbur h
Ceeh Cor
Zec ompetition
Divis, J, Jul 70 p 18-9 il

D-13 Altitude Charts
Malewicki, D. Pt 1 - Mar 70
p 348 dw, Pt 2 - Apr 70,
“p 14-7 dw
tration La hes

grlng Convention

Aerospace Modeling Activi-
ties, First Annual
Nov €3 p 41

Apollo-NASA Launches in
Astrodome

Mar 70 p 24-6 il
Design Efficiency
NARwhal
Sternbach, R. Apr 70 p 33 dw
Designs-Contest
BOOST GLIDE
Bumble Bee
Singer, B.
il dw
Dove 111
Pagiks, B. Sep 70 p 23-7
L

dw

Dec 69 p 23-7

Jiskra ;
Saffek-Stine Jun 70 p 14-5

il dw
JUG-2
Jun 70 p 4-5 dw
Oberon XBG-118
Mandell, G, Jun 70 p 35-
7 il dw
Thunder-Bird
Belkewitch, J. May 70 p

23-7 il dw
Unieorn-25
Stme G. Mar 70 p 44.5

DESIGN EF{FlCIENCY
Sternbach R. Apr 70 p 33
dw

EGGLOFTING
Challenger
Worthen J. Mar 70 p 28-8

OUADRATHON
Omega | & Il .
Anddres. C. May 70 p 8-11

w
PARACHUTE DURATION
Yugosfavian Parachute Model
Stme G. Feb 70 p 35-6

PAYLDAD
Ball-Hagedorn Pavloader
Ha_?edorn Nov 69 p
4-25 il dw

Designs-Oddball
Arcturus
~James, W. Nov 69 p 14-6 dw
Finless Rockets
Milkia T. Apr 70 p 28-9 dw

Buvd M. Dec 69 p 10-2 il dw
Sham-roe

Milkie, T. Oct89 p 28-9 il dw
5.5, Orion

Resnik,B. Jun70 p 23-6 il dw
Triad

Parks, B. Jul 70 p 16-7 il dw
UFOIag

Mandell, G. Apr70 p 20-2 dw

Daslqns-l’lasnc Conversions

Jupiter-C [Hawk])

Stine. G, Nov 69 p 31-3 il

m lHevalT]

Milk Mar 70 p 31-3 il dw
Saturn-V (Countdown) :

Parks, 8. Jun 70 p 9-12 il dw
Vostok Capsule (Revell)

Parks, B, Seg 70 p 35-7 il dw

Designs-Researc

Achilles-X: Fin Testing

Mabon, Michael Oct 69 p 18
Bio-1: Foxmitter Mouse Rocket

Stolzenberg, A.Pt 1- Aug 70
p 27-8 il dw Pt 2 - Sep 70

p 32-4 dw
ch”a Multiple Camroc Carrier
Milkie, T. Dec69 p14-5 il dw

Super Swift: Multiple B/G car-
rier
Boyd, M. Feb 70 p 11 il dw
Super-Titan: Delayed Staging
Miller, L. Mar 70 p 6-8 il dw
Trojan: Fin Testing
Cramer, R. May 70 p 7 dw
Designs-Scale
Falcon
Liniiuafen. A, Sep 70 p B-12
1

w
HAD
Flynn, G, Apr70 p 23-6 il dw
Nike-Apache :
Pollock, J. Nov 69 p5-9 il dw

Nike-Smoke
Stine, G. Oct 69 p 9-11 il dw
Pershmg
Pescovitz, M. Jan 70 p 5-7
il dw
Vogwk = e P
ovosti Press Agency May
70 p 12-3 dw
Stine, G. Pt 1 - Jul 70 p 23-

7 il dw Pt 2 p 34-7 il dw
Designs-Semi-Scale
Apollo Capsule

Milkie, T. Nov 69 p 34-5 dw
Milkie, T. Apr 70 p 29 il
Titan 1i-M
Parks,B. Aug 70 p 18-20 il dw
Designs-Sport
EFA Payloader
Black, R. Aup 70 p 17 il dw

Moduroc
- Bovd M. Apr 70 p -9 il dw
Stephens G. Jun 70 p 18 dw
Dove |
Fark B. Sep 70 p 23-7 il dw
Drag Coefﬂcienta
Velocity Dependence of
Caporaso, G. Jan 70 p 1B-
w

9

What is a Drag Coefficient?
Gregorek, Dr.G. Dec 689 p 13

Drag Coefficients, Measuring
Drag Coefficient Measurements
Maslﬁwlckl D. Apr 70 p 34-

il

Drag Coefficient Measurement
Milkie, T. Feb 70 p 15-8 il dw

Dragbrakes :
Oct 89 p 156-7 il dw

Mandell, G.
Dubnicky Ma
Divis, J. Sep 70 p 28-30 il

Early Rockets
The First Model Rockets
Stine, G, May 70 p 15-7 il dw
CRM-4

Jul 70 p 9-11 il
Education, Modrocs in
Pearson, E. Jan 70 p 8-9
see also Conventions
EFA Payloader
Black, R. Aug 70 p 17 il dw
Egglnfting
hallenger
Worthen, J. Mar 70 p 28-9 dw
Engines
NAR Cerified
Mar 70 p 43
Jun ?0 p 41

Epoxy Emlshmg of Balsa
Parks, B. Se 18-9 il
Experimental ute Duration
Ii}aaﬂckl. 70 p 30-3
w

arac
D. Jul

-F-

FAl and US Records
Mar 70 p
see also Records
Falcon
Lindgren, A.Sep70p 8-12 il dw
Fins
How to Build Paralle!l Fins

o' Classen K. Mar 70 p 16-
Troj an Fln Testlng
C!ramer. x ?0 ? dw
Flr:rjanl::lal Renort. NAR, 1
un

Finishing glodol Rockets
Epoxy Finishing of Balsa i
Parks, B. Sep 70 p 18-9 il
Paint Compatability
. Stine,C. May 70 p 28-9 il dw
Finless Rockets
Arcturus
James, W. Nov 69 p 14-6 dw
Finless Rockets
Milkie, T. Apr 70 p 28-9 dw
Sham-roc’
Milkie, T. Oct€69 p28-9 il dw
see also-Oddball Rockets
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%m Appliegd o Mod-
Ty
Seg 70 p 34
First Model Rockets
Some, G. May 70 p 15-7 il dw
Flax-wing Devices
Fzr2wing Recovery
ﬂg_r’sgn. L. & 0. Janw 70 p

w
Flop-Wing Boost Gliders :
Parks, B. Aug 70 p 9-13 il dw
Fioe
Boyd, M. Dec 69 p 10-2 il dw
Foxmittar
Final Motes on the Foxmitter-1
Fox, R. Nov 89 p 17.8
Foxmitter-2
Fox, R. Jun 70 p 6-8 dw
Fundamental Photo Interpretation
Mims, F. Dec 63 p 323 dw

82

German Secret Wespons: A Pre-
lude to Mars 2
Rawggred by G. Stine Mar 70

]
Green Mountain
Return to Green Mountain
Stine, Jan 70 p 33-5 il
Guidance
Psionic Control of Modrocs
Stine, G. Apr 70 p 379 dw
Bam-Air as a Msthod of Rocket
Control
Mims, F. Pt 1 - Feb 70 p 28-
32 il dw Pt 2 - Mar TO;
11-3 il dw

-H-

HAD

Flynn, G. Apr 70 p 23-6 il dw
~am Radio for the Rocketeer?

Johns, 0. Mar 70 p 9-10
-fsartbeat Sensor

Fox, R. Jul 70 p 20-2 il dw

Helico tar

‘in;n . Feb 7 39310 il dw

HIAA Trade Show
Anpr 70 p W03 il
AR and HIAA Adopt New
Saf Code

May p 45
Hmtorv of MI Rockets

Rockets
%tine.{i May 70 p 15-7 il dw
o
See: Construction of Mod. Roc.
£
Ignition of Model Rockets
Relay Ignition
Mandell, G. Dec 69 p 20-
2 il dw
Insurance, NAR

Sep p 43
lntematlﬁ.l MI Ilneluw
Czech Competit

Divis, J. Jul 70 p189 0
Dubnicky Maj
Divis, J éep 70 p 28-30 il

Mod. Roc.
APN Jan 70 p 30-1 il
VRSAC
Stine, G. Dec 69 p 48 il

-J-

Ja ese Hndel Ha:lmag Activity
ﬁ%néa ct 68 p

Jiskr
ngfak&tlm June 70 p 14-5i1 dw

Jun 70 p 4-5 dw -
Jupiter-C Plastic Conwversion
Stine, G. Nov 69 p 313 il

-K-

Krushnik Effect
Mandell, G. Nov 63 p 37-40 dw

=
c
LAC Minutes
Jan 70 p 40
Jul 70 p 44-5
Launche

Pi ot Ad}ustshle kaun% ‘l’omr
2

Ti I'-A-Towet
Brown,S. Jan70 p 20-1 il dw
m Plastic Conversion
Milkie, T. Mar 70 931-3 il dw
M-

Malewicki Altitude Charts
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see: Altrtude Frediction Lhrts
MARS-4
Jan 70 p 136 il
Microphone Module
Fox, R. Oct 62 p 19 dw
MIT Model Rockst Convention
Jul 70 p 34-5 i
MMRR

Nov 69 p 10-3 il
Mod. Roc. Transmitters & Sensors

Caporaso, G. Oct 69 p 13-4 dw
Mode Rockmn; m V‘etnam

Mims, F. ﬁ 235§
Model Rnclmts on t a Monn

Staken, P. Dec 69
Modellnc With Plast:cs

Stine, G. Mar 70 p 19-22 il
Modrocs in Education

Pearson, E. Jan 70 p B-9
Moduroc

Boyd, M. Apr 70 p 6-9 il dw
Moon Rockets

Model Rockets on the Moon

Stakem, P. Dec €9 p 9

Multi-Staging

Super-Titan

Milter, L. Mar 70 p 6-8 il dw

Murphy’'s Law

Ftnnag!a ‘s Law Applied to Mod-

Sep 70 p
e

NARAM-11
Oct 69 p 20-7 il
Commentary
Stine, G. Oct 69 p 33-5 il
Point Changes
Mar 70 p 40

Its
Oct 69 p 41-2
NART-1

Aug 70 p 22-6 il
Narwga."

Sternbach, R. Arr 70 R 33 dw
National Association of Rocketry

NMAR and HIAA Adopt New
Safety Code
May p 45
NAR ByLaws Explained
Barrowman, J. Jan 70 p 40
NAR Certifiad Engines
Mar 70 p 43
Jun 70 p 41
Sep 70 p 42
MNAR Financial Report
Jun 70 p 41

MNAR Insurance
p 70 p 4
NAR-LAC Minutes
Jan 70 p 40
Jul 70 E 44-5
NAR Membership Analysis
Jul 70 p 40
NAR Section Roster

Starting a Club Newsletter
List, D. May 70 p 44
Nighthswk: Lift, Drag, and Pitch-
N%Muman s
alew;ckl, D. May 70 p 18-

Nrke-Apach
Pollock, J. Nov 63 p 5-9 il dw
j ke -Smok

ike- €
Stine, G. Oct 69 p 9-11 il dw
<D-

Oberon XBG-118
Mandell, G. Jun70 p 35-7 il dw
Oddbail Rockets
8.5, i:.}raI
R::nik. B.Jun70 p23-6 il dw

i
Parks B. Jul 70 p 16-7 il dw
UFQClog
Handell G. Apr70 p 20-2 dw
Omegs | & (I
Andtes Ci N\av 70 DB 11
Opﬁlcnr Tal:'|a -4 R
ims, p 358
;oc Code

Oregon Mode| ket
Jun 70 p 41
P-
Paint C

bili
Stine, May ;B p 28-8 il dw
PAR-1 Regio
Sep 70 p 14-6 il
Parachute Duration Modsl, \'ufos
Stine, G. Feb 70 p 35-6
Parachute Duratnon Record Estab.
Nov. 69&45
Parawing covery
Thorson,L. & G.Jan70 p 27 dw
Pascack Valley: Profile of a Dis-
tricted Section

Achilles-X Fin Test Vehicle
Mabon, M. Oct 69 p 18 il dw

Boeing Wind Tunnel
Mandell, G. Aug 70 p 29-31 dw
Boost/Glider Performance
Malewicki, D. Dec 69 p 34-
40 il dw
D-13 Altitude Charts
Malewicki, D. Pt 1 - Mar 70
?4343 dw Ot 2 Apr 70 p

Drag Coefficient Measurement
Hagmrlé:k; D. Apr 70 p 34-
L)

Milkia, T. Feb 70 p156-8 il dw
Drag Coefficient, What is a
Gregorek, DrG. Dec 895
Expenmental Parachute ur-

ation Results
Ma:’le‘rié:ki D. Jul 70 p 30-
]
FAl and US Records
Mar 70 p 40

New Gl!der Develnomenl
Nowv 69 p 44 il
Nmek Lift, Drag, Pitching

Malewicki, D. Jul 70 p 30-
3 il dw

PD Record Est.
Nov 69 p 45-6 dw il
Performance of Conical Model
Rockets
chwede. G. Oct 69 p 4-8 il

W
Propulsion
Mandall G. 1 -Jan 70 p
28d9 Pt 2 Feb 70 p 43-

5
Sir{lr. Para. Dur, Analysis
alewicki, D. Jun 70 p 16-7
Ve|0clt\¢" Depemience of Drag
Coefficients
Whitman Wind Tunnel
Kratzer, C.Oct69 p43-4il dw
Wind Tunnell for $1
Mims, F. Jul 70 p 13-5 il dw
World Records
Jun 70 p 41
Pearshing T
Pescovitz, M. Jan 70 p5-7 il dw
Photography by Model kets
Fu{l_damental Photo Interpreta-
ion
Mims, F. Dec 69 p 32-3 dw
Project Pleiades
Estf}% Team Feb 70 p 41-2

Scylla: Multi-Camwoc Vehicle
Milkie, T. Dec 89 p 14-5 il dw
Photoqraphv of Model Rocksts
Photngraohmq Model Rockets
E. Mar 70 p 39 il
Pink Book Revision
Barrowman, J.Apr 70 p 44
Plnk Book Revision—Synopsis
E 70 p 40-1
Pms urgh Sgrmq Convention

Pwot ad;ustable Launch Tower
Aug 70 p 40-2

Modeling With Plastics
Stine, G. Mar 70 p 19-20 il
Plastic Parts, Iiam.rfaclu!lnu
Stine, G. Jul 70 p 37-9 il
Plastic Conversions
Jupiter-C (Hawk)
Stine, G. Nov 89 p 31-3 il
M {Reyel#
Milkie, T. Mar 70 p31-3 il dw
Saturn-V (Coumtdown)
s,B. Jun 70 p 8-12 il dw
Vostok éapsula {Revell)
Parks,B. Sep 70 p 35-7 il dw
Propulsion
Krushnik Effect
Mandell, G. Nov 69 p 37-40 dw
Propulsion
Mandell, G. Pt 1 - Jan 70
28-3‘:\# Pt 2-Feb 70 p

45
Psionic Control of Modrocs
Stine, G. Apr 70 p 37-9 dw
PVARM
Dec 89 p 28-31

£

Quadrathon Designs
mega | & I
Andres,C. May 70 p B-11 dw

Radio Control Equipment for Your
Boost/Glider "
Elliott, A, Feb 70 p 32
Radio Controlled Eoust/Gl ider
Malewicki, D. Pt 3 - Oct 69
Ram-Air as a Method of Rocket

Control
Mims, F. Pt 1 - Feb 70 p 28-
32'il 'dw Pt 2 - Mar 70 P
11-3 il dw

Rear Ejection Clip .
Stephens, G, Apr 70 p 26 il dw

Records
FAl and US Recarcls
5 Mar ?E oot
ow © Apply for
May 70 nx
Para. Dur. ﬂacord Estab.
Nov 69 p 45-6 dw
World Heigth Record
Malewicki, D. Nov 69 p 22-3
World Records
Jun 70 p 41
Recovery of Model Rockets
Dragbrakes
Mandeil, G. Oct69 p 15-7 dw
Experimental Parachute Dura-
tion Results
Malewicki, D. Jul 70 p 30-
3 il dw
HB|II‘.‘.0 ter Recove
Fnb ?0 p B-10 il dw
P&rawmq Recov
Thorson, L. & 0 Jan 70 p 27

w

Rear Ejection Clip

Stephens, G. Apr 70 p 26 il
Retro Rockets

Milkie, T. Jan70 p 10-2 il dw
Simplified Parachute Duration

Analysis

Malewicki, D. Jun 70 p 18-7

dw

see also: Boost/Gliders

Fleiavndgmttm
1I,G.Dec69 p 20-2 il dw

Retro Rockets

Milkia, T. Jan 70 p 10-2 il dw
Return to Green Mountaln

Stine, G. Jan 70 p 33-5 il

-§-

Safatn Codes
AR and HIAA Adopt New Saf-
ety Code
ay 70 p 45
Oregon Mode| Rocket Code
Jun 70 p 41
Satire
Finnagle's Law Applied to Mod-

Psionic Control of Modrocs
Stine, G. Apr 70 p 37-9 dw
Saturn-V Plastic Cnnversion

Parks, B Jun p 9-12 il dw
Saucers

S aer O hatl Rockats
Scale Data

Falcon

L!pd%ren. A, Sep 70 p 8-12

il dw
HAD

Flynn,G. Apr70 p 23-8 il dw
Nike-Apache

Pollock, J. Nov.69 p 5-9 il dw
Nike-Smoke

Stine, G. Oct 69 p 9-11 il dw
Psrsh:‘ng 1

Pescovitz, M. Jan 70 p 5-

7 il dw

Vostok
Novosti Press Agency May
70 p 12-3 dw

Stine Pt 1 - Jul 70 p 23-
?lfdet2 Aug 70 p 34-
7 il dw
Seylla ! i
Milkie, T, Dec 68 p 14-5 il dw
Sections
Pascack Walley: Profile of a
Districted Section -
Mullane, B. Jun 70 p 42
Section Hostars
Jan 70 p 39
Addenda Jul 70 p 42
Aug 70 p 46
Steal City $ect|on
Sadowski, E. Dec 69 p 41-2
Sensors
Accal erometer
R. Sep 70 p 20-2 dw
Brestahln Haartbaat-%gm Rate
Fox, Jul 70 <2 il dw
Mod. Roc. Transm. & Sensors
Caporaso, G, OctB89 p 13-4 dw
MlcropthB
R.OctB9 p 19 dw
OptlcaJ Talamstr;
Mims, F. :May 70 p 35-9 dw
Temperature
Fox, R:Aug 70 p 14-56 dw
Sham-roc
Milkie, T, Oct 69 p 289 il dw
Sm&plifled Para. Dur, Analysis
alewicki, D. Jun 70 p 168-7 dw
Smithsonian Institute
First Annual Aero. Mod. Activ,
5 Nov 69 p 41
o

M RS 4
Jan 70 p 18
Penrose Town
Oct 69 p 26
Saturn-B
Jan 70 p 18
Sport
Stephens, G. Jun 70 p 18 dw

45
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Spin Rate Sensor
Fox, R. Jul?Opmnd\w
Sporting C
Closed Braach Launchers, ruling
Sep 70 p 42
Pink Book Rewision
Apr 70 p 44
Synopsis - Sep 70 p 40-1
5.5. Orian
Resnik, W, Jun 70 p 23-6 il dw
Super-Swift
Boyd, M.Feb 70 p 11 il dw
Super-?iran
Miller, L. Mar 70 p 6-8%i) dw
Surveys
LAC Convention Questionnaire
Dec 69 p 42
NAR Membership Analysis
Jul 70 p 40

=

Telemetry
Accelerometer
# Fox, R. Sep 70 p 20-2 dw
io-1

Stulzanhar A. - Aug
0 p 27-8 il chn Pt 2 - Sep
70 p 32-4 dw

Breathing Rate Sensor

Fox, R. Jul 70 p 20-2 il dw
Foxmitter 1: Final Notes

Fox, R. Nov 69 p 17-8
Foxmitter 2

Fox, R. Jun 70 p 6-8 dw
Ham Radio for Rocketeers

Johns, O. Mar 70 p 9-10
Microphone Module

Fox, R. Oct 69 p 19 dw
Model Roc. Transm. & Sensors

Caporaso, G. Oct 68 p 13-4
Optical Telematry
Mims, F. May 70 p 35-9 dw
Spin Rate Sensor g

Fox, R. Jul 70 p 20-2 il dw
Temperature Sensor

Fox, R. Aug 70 p 14-5 dw

Thunder-Bird

Balkagwtch J. May 70 p 23.7

Tilt-A-Tower 4
Brown, S. Jan 70 p 20-1 il dw
Titan (1-M
Parks, B. Aug 70 p 18-20 il dw
Tower Launchars
Pivot Adjus, Launch Tower
Barrowman, J. Aug 70 p 40-
2 il dw
Tilt-A-Tower
Brown, S. Jan 70 p 20-1 il dw
Tracking Systams
New Tracking System
Milkie, T. May 70 p 31-3 11
Tri-Sec 1
Brown, S. Jan 70 p 36-7
Triad
Parks, B. Jul 70 p l&-? il dw
Trojan

Vostok
Novosl‘iazress Agency May 70

Stine, G. Pt 1 - Jul 70 p 23-7
:il dw Pt 2 - Aug 70 p 347 11

Capsule ’
lastic Conwversion
Parks, B, Sep 70 p 35 il dw
VRSAC
Stine, G. Dec 69 p 4-8 il

W

Washingtan Championships
Warthen, J. Nov 69 p 26-8 il
Whitman Wind Tunnel
Kratzer, C. Oct 69 p 43-4 il dw
Wind Tunnels
Boeing Wind Tunnal
Mandell, G. Alg 70 p 29-31 dw
Nighthawk Tests
Malewicki, D. May 70 p 18-
221l dw
Whitman Wind Tunnal
Kratzer, C. 0c169943 4 il dw
Wind Tunnel for $11
Mims, F. Jul 70 p 13-5 i| dw
World Championships
U.S. Team Selectad
May 70 p 40
World Records
see: Records

<Y

Yugoslavian Parachute Model
Stine, G. Feb 70 p 35-68 il dw

Index to News Notes, Etc.
.
Aerospace Education
Fab
Aernspace Workshag in Wash.

Dec 6! E
Altitude ecord Estab.

Nov 69
-B-

BOBScout Jamboree Features Roc.
ec 69

«C=
Canadian Convention in Montreal
Dec 69
Canadian Regional
Jun 7
Centuri Expands to Indus. Market
Apr 70

pr
Cheltenham PA Bans Mod. Roc.
Nowv 69

«E-
Estes Awards Scholarship
Sep 70
Estes Featured on NBC TV
Nov 69
-

Fourth Glen Ellyn Demo Launch
Dec 69

-G
Genty 1o Edit Estes’ MRN
May 70

H-
Ho1uzston Site Selected for NARAM-
Feb 70 p 37
il

! nternatian?l Records Set

ct J
naska Illinois Approves Local
Rock etrg Club
-
LAC Convention Questionnaire
Dec 68 p 42
LAC Election Announcement
Apr 70 p
LAC Elections
Oct 69 p 43
LAC Newslettar Award
Feb 70 p 37 il

Lunar Orl:ute! Pnoto Book Released
Aug 70

Marvlaml Rocketeers View Eclipse
Jun 70 ; 47 il

Mass. CA Squadmn Charters
Aug 70 p

Mass. To Leqallze Model Rockets
Feb 70 il

MMRR-1

p 43
Mosdel ?;llgcket Legislation Passed
ep
Mode | Recketry Goes Underground
Jul 70

Modroc Demo.‘lHetd in Thailand

Apr 70 p 39 i
Moxruc at Oklahoma Hobby Fair

MPC Prad:osas NAR Prof. Compet.
Cormmms Feb 70 p

4
MPC Retains Stine as Consultam
Oct 69

Cramer, R. May 70 p 7 dw CIAM Meets b

: Feb 70 p 37

-u- Ciwih.. Aoir Pabeik Adopts Model NAR Districting Map

4 Recket Program Jul 0 41

Unéffic:]r:—zg e VIR 8 ot | : g NARAM &?Ilcatianrnformatlon
.« G 4 I'.':o_}gr..l %%rlnqs Legalizes Rocketry NARAM ‘g&hedute Bt Evelita
Coéoi;{ggksts Presented to Marine NAJI‘IJAM by gite Changed
Vietnam s Jun 70 Jun 70 p 4
Madel Rocketry in CSAR Tracks Apollo 11 NASA Matenals
Mims, F. Jan 70 p 23-5 il Nov 69 p 43 Nov 69 p 44
Index to Regular Features

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Auto, Computation 30 16 - 24 - 30 - 38 - 38 -
Club News 48 48 48 48 48 48 48 48 48 48 48 48
Dealer Directory 47 47 47 46 47 46 46 46 46 46 46 46
Escape Tower 28 34 14 10 15 - 28 31 - 16 18 a5
Experimenters Notebook - - - - - - 35 - 13 = .
From the Editor: 1 1 1 1 1 1 1 1 1 1 1
From the Launching Pad - - - - 5 4 5 4 5 6 5
Hobby Shops 48 48 48 48 48 48 48 48 - - - -
Letters to the Editor 2 e 2 2 2 2 2 2 = 2 2
Modroc Catendar - - - - - - 4 29 12 E- ) 5 ¢
New Product Notes - 29 33 - 23 14 - 11 - 28 15 27
MNews Notes 12 20 22 22 33 - 18 22 28 29 32 39
Oid Rocketeer 37 31 - 33 35 19 a7z 15 14 37 - -
Photo Gallery 36 30 - 26 27 23 - 14 - - - -
Qe A 38 16 12 - 10 - - - - - - -
Reader Design ADNEE 36" 19 547 crac M T e sl vEg T ga et gy
Technical Notes 13 - 18 - . . - - - - -
Wayward Wind 15 37 20 28 43 - 20 - 19 - 29 -
Egitors Nook - 42 46 38 41 42 41 41 42 41 43 44
1f | Wrote the Pink Book 43 - 37 - - - - - - 43 %
Section News - 42 43 41 38 42 42 43 43 42 43 44

46

New Glider Deve lopment
Nov 69 544 il
New NAR HQ
Jan 70 p 38
0=

Oklahoma Hobby Fair
Aug 70

-P-
PAsLea;:hers Learn Roc. at Goddard

p
Pittsbu_'rgh Spring Conv, Planned
Jan

a
Plastic Mode! Launch Tower
Mar 70 p 10 il
Point Standings-Apr 1, 1970
Jul 70 p 45
Proposed Amendment to the NAR
onstitution
Jul 70 p 44
<R-
Range Meet Symposium
Jun 70 p
Range Safetv Editorial
Nov 69
Rocket Gathering-U.S. & Japan
69 p 44

ov 4]
Rocket Supply Co. Purchased
Feb 70

B
SA| Acquires USAF Falecon
Nov %9 il
Second SW Conference Scheduled
Apr 70
SEMROC Announces New Products
Jun 70
Skinner Receives HIAA Award
un_70 z
Swen Englund Receives MPC R&D
Award 1
Apr 70 il
T
Top Point Standings
Jun 70 p 43
Trustees Meet
Oct 69 p 43
N

Vashon Rockets Certified
May 70 p 41

W=
Wa sh 5nqt on Scene

p
Wash State Competition Rules
Establls;ngd

World Meet
Feb 70 p 37

Index to Model Rocket Ki
Heu iewed in MRm

Centuri -
Little Joe I Qct p
Point gg_t 9 p Zg
Saturn |B ct 69 p 25 il

aturn V Oct 89 p 25
Swift ~‘Dct 69

Competition Mod. Roc.

Marcus Mar 70
Rapier Mar 70

Countdown y
Apollo/8at. V. Mar 70 il
oxX
Honest John Nov 89 il
Little_Joe |1 Nowv 69 il
Nike-Zeus MNov B3 il

Estes
Beta Feb 70
Cherokee-D Mar 70 il

Fshllllars Lander Oct 69 p 27
Micro Oct 89 p 24
Orbit Oct 69 p 24
Seri 0%t 8 p 47
Sprint ct 69

MPC "
Flare Patriot Oct 689 p 25.

Nov 89 il
Lambda Oct 89 p 25
Moon-Go Oct 69 p 25;
Nov 69 il
Nike Clipper Sep 70 il
Pioneer-1 May 70 il
Redstone
Maveric Oct 69 p 25
Theta-Cajun Oct 69 p 25;
ov 69
Yankee 1 Sep 70

SAl
Mini Bat Oct 69 p 25
Tempus Fugit Oct 69 p 25 il
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DEALER DIRECIURY

Hobby shops desiring a listing 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 menth contract for $35.00,
payable in advance.

CALIFORNIA — Glendora
Rocket Club Service Our Specialty
THE HOBBY BENCH
350 W. Foothill Blvd.
MWF 119, TTh 11-6, Sat 96, Sun 115

CALIFORNIA — Monterey Park
Estes, Centuri, SAl, FSI
SCOTTS SPORTS-HOBBIES
145 East Garvey Ave,
Mzil Orders Accepted Phone 280-6090

CALIFORNIA — Mt. View
Maodel Rocket Supplies
SAN ANTONIO HOBBY
413 San Antonio Rd.
Sears Shopping Center
2:30 to 5:30 Daily Thurs. till 9 PM

CALIFORNIA — Whittier
Complete Selection of Model Rockets
Estes—Cox—Centuri—MPC
JACK'S HOBBYCRAFTS
14710 E. Whittier Blvd. 90605
M-Th 106, Fri 109, Sat.9:30-5:30

COLORADO — Glenwood Springs
Save 10 to 50% on Model Rockets
Send 254 for lists and info
BELLTRONICS HOBBIES
PO Box 885
81601 Phone 945-6967
CONNECTICUT — Bridgeport
Complete Rocketry Supplies
Is Qur Specialty
BOB’S HOBBIES
1542 Wood Ave.
Bridgeport

DELAWARE — Wilmington
HOBBI-ART, INC.
4713 Kirkwood Highway
(302) 9940281
9:30 AM to 5:30 PM W, Th, Fr t0 9 PM

GEORGIA — Smyrna
Best Selestion in Georgia
MILTON BRADLEY
2152 S. Cobb Drive
Phone 436-1581
10 AM to 6PM M, Th, Fr 10 9:30 PM

ILLINOIS — Evanston
Estes, Centuri, FSI, Space Age, MPC, Cox
TOM THUMB HOBBY CENTER
1026 Davis St.
10-9 Mon thru Sat Sunday 1t0 5

ILLINOIS — Rantoul
SLOT AND WING HOBBIES
511 S. Century Bivd

Open 10 t0 8 8924764

MODEL ROCKETRY

INUDIANA~-— Nhichigan City
VAILS
Marquette Mall
Rte 421 and 20
10 AM -9 PM Daily Sunday 12-5

MARY LAND — Westminster
BOBBY'S HOBBY LOBBY
65 E. Main St.
Mon to Sat 10 -9 W,Th,Fr10-8

MASSACHUSETTS — Cambridge
CROSBY'S HOBBY CENTER
1704 Massachusetts Ave
{617) KI17-4389
9 AM -5:30 PM Thurs to 8:30 PM

MASSACHUSETTS — Meirose
MIDDLESEX COIN, STAMP
& HOBBY SHOP
473 Main St.
02176 662-8319
MASSACHUSETTS — Walpole
Rocket Supplies by Fast Mail
Estes, Centuri, MPC, Cox
LAWCO SALES
PO Box 244
Walpole, MA 02081
MASSACHUSETTS — Wellesley Hills
Complete Rocket Supplies
MR. WIZARD'S SCIENCE CENTER
239 Washington St.
9 AM -6 PM (Th, Fr to 9 PM) 235-2486

MISSOURI — St. Charles
Centuri—Estes—MPC—Galaxy—Cox
Largest Rocket Shop in St. Charles Cty.
ST. CHARLES AEROSPACE HOBBIES
569 First Capitol
MW.,F 2:30-9, T, Th 2:30-6, Sat 9:30-6

NEVADA — Sparks
SPARKS AEROSPACE CENTER
Ideal Shopping Center
1845 Prater Way
Mail Orders
Complete line of model rocket products

NEW JERSEY — Absecon
AERO-TRAIN HOBBY HOUSE
12 Station Ave,
Mon-Fri 12 Noon -9 PM Sat 12 to 6 PM

NEW JERSEY — Edison
Complete Rocket Supplies
EDISON CYCLE SHOP
238 Plainfield Ave,
SAl, Estes, Centuri, Flight Sv<tems, etc.

NEW JERSEY — Jackson
JACKSON HOBBY SHOP
Complete Rocket Supplies

Centuri, Estes, Flight Systems
New Prospect Rd
Open 7 days/week 364-3334
NEW JERSEY — New Brunswick
Estes, Centuri, MPC
STEVE VARGA'S HOBBY SHOP
57 Easton Ave.
(201) 545-7616
Daily 10 AM-7 PM Closed Sunday

NEW JERSEY — Pine Brook
P:H.C. Inc.
RICH'S HOBBYTOWN
13 Hook Mountain Rd
M-F 10-10, Sat, Sun 106 227-2666

NEW JERSEY — Wayne
Rocketry is only one hobby section -
TOTOWA HOBBY SHOP
131 Boonton Road

Open Sundays 696-5170

NEW YORK — New York City
“World's Leading Hobby Shop"
Complete department store of all hobbies
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,Th,& Sat9-6 Fr99 Sun 10-3
OHI0 — Cleveland
NATIONAL HOBBY, INC!
5238 Ridge Rd
749-4750
Daily to 6 PM Mon & Fr to 9 PM
OHIO — Upper Sandusky
Complete Rocketry Supplies
THE ROCKET SHOP
640 Skyline Drive

6to 9 PM 294-1322

PENNSYLVANIA — Pittsburgh
JOHN A, SACCO, JR., INC.
30-32 Ingram Ave
Pittsburgh, PA 15205
95, Eve. 79, Sat 9-3 921-1553
PENNSYLVANIA — Scranton
THE DEN, INC.
Everything in Rockets, Planes, Crafts
Rt 6, Scranton - Carbondale Hwy
10 AM to 10 PM 7 Days a Week

TEXAS — Houston
Rockets-Emblems-Photos-Toys-Kits
Send 50¢ for catalog
SPACE PHOTOS
Dept MR3, 2608 Sunset Blvd
Houston, TX : 77005

WASHINGTON — Seattle
Rocketry for the Northwest
Mationally Known Brands
CAMPUS HOBBY CENTER
4738 University Way N.E.
Open Thurs, Eves, Phone: LAG-2222

CANADA — Montreal, Quebec
CARL'S R-C HOBBY SHOP
5988 St, Hubert St.
Montreal 326, PQ
M-FO9to6 Th& Fto9 (514) 273-6008

CANADA — Toronto, Ontario
Canada's only exclusive rocket shop
Home of the Canadian Rocket Society
THE SCIENCE SHOP
137 Yonge St. Arcade
H. Diamond Lic. Supervisor No. 13

CANADA — Youngstown, Alberta
Canadian Mail Order
THE BOX CAR
PO Box 219
Estes Centuri SA| CMR
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Club Notes

The Michigan Area Rocketeers Society
held it's third launch and first contest on
Sunday, May 9. Two prizes were given out
for most total points accumulated in drag
racing, parachute duration, boost-glide dur-
ation, and spot landing competition. First
prize was an A-20 Demon kit which went
to Bill Beasinger and the second prize, an
Astron Sprint, went to Steve Boggess. One
of the day's two major highlights came with
the launching of Bob Boggess's six foot tall
five D engine rocket. Only one engine failed
to ignite and the rocket roared aloft in a
beautiful flight only to have the recovery
system not deploy. The other highlight oc-
curred when an A-20 Demon, converted to
fly with an Enerjet ‘E’, was launched. It
was recovered intact about a half-mile away.
The Society now meets in a room recently
acquired from St. Matthews School every
other week. MARS is getting closer to its
goal of becoming an NAR section. Anyone
interested in joining should contact the Ac-
tivities Co-ordinator, Bill Beasinger, at 5753
Audubon, Detroit, Mich. 48224 or fill out
a membership blank at Tel-Star hobby shop.

2

The Portland Area Rocket Association
(PARA)} has been quite busy the last few

‘months. On the drawing board is a wind

tunnel, a study into the effectiveness of boat-
tails, and the development of an onboard
recording system. The plans for this system
have not been released yet, but it seems as
though information from various sensors is
not sent to the ground through radio trans-
mitters, but is stored inside the rocket. In-
terested rocketeers can contact the club
through Ricky Snodgrass, 229 Liano Drive,
Portland, Texas 78347, or call (512)643-3459.

The Viking Rocketry Society of Rich-
mond, Virginia sponsors monthly meets at
the Virginia State Fairgrounds. Trophies are
given to the winners. Interested rocketeers
should contact Ronald Gabeler, 6803 Staples
Mill Rd., Richmond, Va, 23228.

The Greater Jacksonville Model Rocket
Club is a year old now, has almost one
hundred members, and invites any model
rocketeer over 8 years old to join. The club
meets on the second and third Saturdays
and has meets on the third Sunday of each
month. For more information call or write:
Chuck Vaughn, 2548 Parental Home Rd.,
Jacksonville, Fla. 32216, 725-2670.

The Granite City Rocketry Society, lo-
cated in Mount Airy, N.C., was started a little

over a year ago. Club facilities include a
multiple launch system, field radio commun-
ications, altitude tracking equipment, and a
good launching site, They are currently in-
vestigating the launching of small, tropical
fish, and are preparing to study underwater
launchings and telemetry communications.
The members would like to correspond with
other clubs. If interested contact: Joe Brown,
124 Orchard St.,, Mount Airy, N.C. 27030.

The latest issue of The Spotter, newsletter
of the Turks Head Organization of Rocketry
{West Chester, PA), reports the results of
THORSM-1 a club-sponsored section meet.
Six events were flown at the May 22nd con-
test, with M. Griffith taking first in Class 1
PD with 193 seconds, P. Cowell taking first
in Swift R/G with 25 sec., and M. Griffith
taking first in Sparrow B/G with 225 seconds.
In the altitude events, which were unofficial
since only the elevation angles were recorded,
M. Griffith placed first in Pee Wee Payload,
P. Covell in Design Efficiency, and M. Griffith
in Robin Eggloft. Rocketeers in the West
Chester, Pennsylvania area can contact the
club through Andrew Bennett, P.O. Box 135,
Exton, PA. 19341,

A new model rocket club is being formed
in the Awurora, Colorado area. Rocketeers
interested in joining the Aurora Rocket Soci-
ety are invitad to contact Steve Sande, 15301
E. 11th Awenue, Aurora, Colo, 80010 or
call 3644585,

The Mode! Rocket Club of Willingboro,
New Jersey celebrated the inauguration of
the new MNational Postal Service with the
launching of 2 two-stage, letter-carrying model
rocket, Mark Jefferson, David Russell, and
William Lusbkemann successfully launched
and recowsrad the rocket carrying a letter
from the president of the Greater Willingboro
Chamber of Commerce to Winton Blount,
Postmaster General of the United States.
After retrival of the letter, it was sent on its
way by more conventional means.

A new club has beéq organized in Tigard,
Oregon. Any interested rocketeers should con-
tact Tracy Hardman, 18728 S.W. Kristi Way,
Lake Oswego, Oregon.

Twenty students from San Clemente, Cal.
participat=d in the Aero@@ Class Rocketry
Project, under the supervision of teacher Don
Schwenn, during a seven week period culmin-
ating in June, The students designed and built
their own model rockets, which were judged
for workmanship by Douglas Malewicki, Man-
ager of the Rocket Science and Education
Division of Cox. Model rockets manufactured J
by L.M. Cox were presented to Steve Heath,
Carol Robinson, Agosto Alarcon, Frank Perio,
Sally Grzb, and John Farr, who were winnern.'—
in the event.

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

The Elwood Association of Rocketeers, a new NAR section in Huntington, New York, now
has 15 members and is growing fast. Since their last sport launch, shown above, the club has ob-
tained a launch rack, a panel, and a pair of Centuri Sky Tracks. Long Island area rocketeers
interested in more information can write Tom Whymark, 17 Eltona Place, East Northport,
New York. 11731,

~ Club News Editor
Model Rocketry Magazine
P.O. Box 214 |
Astor St. Station
Boston, Mass. 02123 }
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DELTA KATT
Boost/Glider

% s Glide wght: 5 grams

ASP-I

Length: 13 in.
Diameter: 0.591 in.

Weght: 17 grams

Far an MPC Miniroc catalogue

send 15c to: MPC/Miniroc Catalogue, Dept. Q
126 Groesbeck Hwy.,

Mount Clemens, Mich. 48043

Wing surface: 17.65 sq. in

of the FUN GROUP at

SUPER STAR

Length: Sin:

; | Diameter: 0.591in. |
! Wght: 10 grams
i

s

General Mills

: i
ASTROBEE D £
Length: 15.6 in. o

Diameter: 0.591 in.
Wght: 16 grams

/

a18 nov o samouisy
i

|
|
|
|
|
E’
[
MODEL PRODUCTS
126 GROESBECK HIGHWAY
MOUNT CLEMENS, MICHIGAN
48043
i
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