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well, hello}

It's back {n the saddle againl 1t's good to be back in print. We've got the
long-awalted LDRS Issue here for your reading pleasure. We got so many
good photos from the staff that we couldn't resist running a bunch of them.
I'd also Ilke to thank everyone wha came out to LDRS, whether to watch or
fly. The quality of craftsmanship and sportsmanship was outstanding. Do
you reatlze that LDRS (s the higgest launch of the year, again? It certainly
was a fun time, and it was good to see you all out there. Sorry 1f | didn't get
to talk to everyone as long as | would've HKked A special thanks te Chrig )
Johnston who was drafted to write the LDRS article, And a great big round
of applause goes to Chris Pearson for pulling off yet another fantastic meet,
Also, Mike and Karen Wagner, ang the whole wWagner fam1ly should be thanked
for ail their help with the f1eld and facilities,

The answer to the July/August Issue's mystery cartoon was: “We don't
have the best craftsmanship or skillL.but we sure have the technology to
beat the crap out of the commiesi™. There were no winning entries, so the
Jackpot wil) double, .

Thanks sheuld also go to George, who honcho'd Jast issue, and did a fine
Job. It sure made It easy to get an issue out. By the way, the SNOAR MAC
femily has grown; In the far east, Bob Geier has acquired one, and way out
west (even farther west than Utah, If you can fmagine that), Aaron
Bernstein has landed one as well. Hopefully, we can all get together on the
software! IT anyone else out there has one, let me know, And if you don't,
well, shame on youl (Especially Chris Johnston, who recently bought
SOMETHING ELSED.

That brings us to this ISsue’s funny story, See, NAR Headquarters 1s
buyIng a computer, and they settled on an IBM. So George wrote Pat Miller a
letter, and at the end, wondered If the NAR had settied on the 1BM 56 as to be
“SNGAR Incompatable”, well, Pat didn't realize this was a Joke, and replied
with a lengthy justification. Oh, well, Pat, Just go ahead and work with
outdated machines, By the way, Bunny IS in charge of the computer pro ject,
You s2y you wouldn't have guessed?

Matt & Mac



SnEar's Bummar

EEr Shaeei

by the real Chris Johnston (with help from Deb Schultz)

For the fourth year In a row the falthful of the First Church of
Compositoiogy met in Medina, Ohle for thetr annual meeting, LDRS-4, Over
125 participants attended (bigger than NARAM againl) from all over the
country, and occaslonally from Canada. The weather on Saturday was hot
and the skies clear, making for perfect sunburn weather. Sunday saw ran in
the mermning, but things clearded up enough to Tly by noon,

As usual, the range was set up with one si1x-wide l1aunch rack near the
range table used for small (AKA model) rockets and a set of Jarger
launchers 100 or so feet away for the bigger models, The range ran
smoothly dug in part to a set of headset walkie-talkies borrowed from
Vince Bonkowskl & Co. in Michigan, and the new SNOAR PA system. The
range was set up paraliei to the long edge of the fleld and left a long
downrange area to drop the race model with problems Into, This year Korth
Coast Rocketry, the event’s sponsor, had special tripod launchers with
every rod stze known to man avallabie, making launching smooth and easler
than in past years,

The gquallty of the models was again quite good as we have come to
expect from high power people. You just don't see the number of garbage
rockets that you get used to in model rocketry. This may be because of the
$1ze or cost of the models or, more 1fkely, because the people that fly high
power have been around quite awhile and don't 1ike to show up at the High
Power Natlonal Meel with sieazy locking rockets.

There were a number of really incredible rockets rlown over the LDRS
weekend, One of the most unique was Korrey Kline's monocopter. It was
based on an od model airplane design, and Korrey substituted modet rocket
power Tor the alrplane motor. The monocopter was a wing about 3 feet long
with a pivot tube mounted at midchord of the root. An engne mount {with
the thrust 1ine iIn the plane of the wing, parallel to the root) was positioned
on the far left side of the pivot. Korrey would use a 610 for rotation, and a
GI13 for 11rt. The model iooked itke It would balance on the pivol sleeve.
Wwhen the engine ignited, it began to spin around the pivot. The wing began
to 1ft and the model l1Tted vertically and flew off. When the englne quit, It
began to slow down, eventually stopping ang counter-rotating before
touch-down. Flown one or two stage, the model Tlew well, ang was a crowd
favorite,

Meteor 7 flew with 1t's typlca! cloud of smoke and shower of D12
casings, 1iving to fly again at LDRS-3. A semi-scale Sidewinder (about 4
long) made & scale rlight, turning S0° at about 100 feet up and screaming
off downrange paraliei to the ground. A Kline Alr-Breather (A “normal”
model bullt with an outside alrframe to aliow the air to Tlow through It)
ended up as a Corn~Breather, one of the few victims of the range cornfield.

The most unlque payload was 2 model with an on-toard computer, This
machine was based around an RCA 1802 CMOS microprocessor. Jt took data
from a scratchbullt accelerometer and programmed an EPROM during fiight.
This is a real advance over the similar computer system shown at KentCon
a few years back because, using the £PROM, only the chip ttself has to
survlve the Might. You can Tose the batterles and even destroy the computer
s long as the EPROM 15 Intact.

The Lots of Crafts folks, Deb and Ron Shultz, brought their usuai foad of
nice modets. One of thelr new cnes, the “Mini- Magg™ {short for Magnum),
fooking like a sawed-off V-2, nea/fy moves en an | enginel It is bullt
around LOC's BT-56 tubing {S.6" diameter). Topping 11 the manufacturers,
Lot of Crafts flew nearly 4,500 newlon-seconds of power at the meet|
Debble alse showed up with “Leggs™, a pink rocket with black 1ace, that got
everyone's attention on the fleld. It certainly was the sextest rocket on the
fletd.

The real high point of the meet was Chuck Mund's and John Halmboe's
Great Big Big Bertha. Imagine a 10” tatl 40 pound yellow Big Bertha, 1f you
canl I'm sure Vern must have had nightntares about something 11ke thist This
menster flew on Saturday merning using a cluster of engines and carrled
two Kodak Disc cameras, two movie cameras, and a radlo-controlleg
eJection system, A minar prepping error caused the e Jection system to lire
while It was on the pad and resulted in the nose section being impaled on
the taunch rod. After patching up the hele and resetting the ejection
system, the rocket made a spectacular 1 light on three Aerotech H and three
I motors. It took three 6' diameter chutes to bring it down. It made a return
on Sunday, ying on one Vulcan "L™ englne (Mr. Maddog, where are you?} and
without the R/C system. It was a successful [ light, tumbering off the pad
(tt certainly wasn't overpoweredtit} and landIng near the rangehead,

Manufacturers were in force at LDRS-4, with Aerotech, Vulcan, Ace,
Lots of Crafts, Reactlon Technology, AAA, and, of course, Morth Coast
Rocketry. Korrey Kline flew some of his experimental “Vistjet” motors that
had & neat red/purple flame, while Aerotech and Vulcan pulied out 211 the
stops with their respective motor iines, One notable {and welcome) absence
was that of Jerry Irvine and his varieus dublous compantes, Dan Meyer
represented the NAR Blue Ribbon Commisslon, and sperit @ ot of time
talking to pecple, and taping the event for other commission members.

Overall, the trend has been to bigger, single motor models, 2s cpposed to
the clusters of G's and such seen at previous meets. With the avatlabllity of
reitable high power motors, most peaple seem content te go this route. It
also appears that the total newton-seconds flown at a LORS Is roughly
constant; there were fewer Iights this year, but they averaged more power
per rocket. The blg thrill of flying a G motor onty three years ago (was It
only that long ago?) has been replaced by the big H and | motor models.
Parts and kits are more avaflable, yet we have seen a great deal of
creatlvity in various designs. And, the birds are getting bigger, too! A lot

of people showed up in vans this tkme around.

Probably the best part of LDRS-4 was the relaxed laid back atmosphere
that made things a iot of fun. LORS 1s not enly a rocket Jaunch, It's a social
affair, and it's got to be some of the most fun a high power freak can ever
have. If you didn‘t make It this year, start planning and saving for LDRS-5.
IU's not that far awayl

This is an admittedly incomplete description of what went or,
atl LORS-4. You would have more delafl I Chris & Matt weren’t
oft wandering around in Commie Land ~ Chris Jolnston,
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TEOR 7 FLIES 4

Chrls Pearson brought out the infamous Meteor 7 to fly it again at
LDR3-4, This s one BIG bird, using three sectlons of NCR BT-39 tubing to
stand over 10 feet tall. Power Is by Di2's, using ten boosters drop staged
to ten more sustalner moters. This was the biggest cluster of black powder
flown at LORS, and [s a crowd favorite,

Below: Chris Pearson and Matt Steele make final preparatlons prior to
launch. Note the stack of Di2's extending from the rear of the Meteor,
Range Safely Officer Jim Backlas can be seen behind the rocket insuring
that everything s OK,

Opposite Page, Bottom: Meteor-7 lifts off with a huge cloud of
smoke.

Opposite Page, Top: Meteor-7 Just prior to the burnout of ten D12-¢'s,
and the inevitable shower of casings.

Cur thanks to the LDRS photographers who helped out w'lth plcs for this
Issue: Chris Pearson, Brad Bowers, Deb Schuitz, Ron Sciwltz, and Matt
Steele.




The Catifornia contingent showed up in force for LDRS. Korrey Kiine
{above) brought a number of unusual rockets, including this variation of
the old “Luna SwiTt". Powered by an FI5, this bird glided rather nicely.
Moose (below) was fiying his super-siick movle camera on anything that
would boost it, seen here hiding behind an Ace Fugue.

BEtl Barber (above), another Callfornia rocketeer, brought a number of
Impressive models. Here he preps one of his smaller birds to “test the
wind”,  Proving that they are the premier high power club In the nation,
SNOAR was out in force (betow), as evidenced by Ren Schultz (kneeling),
Ben McPherson, Chrls Johnston, and Matt Steele getting ready to fly a G
powered screamer,



The King Viper lit is a handful (above), even for LOC owner and designer
Ron Schuitz. Power was by three Aerotech | motors, Below: The business
end of the Great Blg Big Bertha. Jobn Holmboe has It hotsted on his shoulder.

e 4

e Big Bertha lew well on the Vulcan L motor.

Above:
The Betha was safely recovered by three huge parachutes, By

Below:

far, the flights of this monster Estes kit were the highlight of the meet.

&




Above: Chrls Pearson did an outstanding job of organization for LDRS,
and was 3lso seen flying quite a bit, Including this immaculate Allegro
Largo, Below: Korrey Kiine poses with his huge Vistjet powered design.
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Ron Schultz worked with Gary Rosenfletd {left and center, above) to
bulld this speclal [ powered Magnum In an Aerotech palnt scheme. Don
McPherson, right, helps load this beauty onto the pad. Below: Bob Ferrante
heips Matt Steele load an NCR Aerobee Hi-Test onto the pad. This bird Tlew

well on an North Coaster F73, but ended up In one of the few trees on the
fleld 1t was later recov;_recL




ROCKETEERS
WITHOUT
HATS

ROCKETEERS WITHOUT a7
THE MODROC VIDEO SOUNDTRACK

ALL LYRICS, ORIGINAL MUSIC, VOCALS, TWELVE STRING

GUITAR , KEYBOARD AND DRUM TNTHRESIZER S, SOUND
EFFECTS, RECORDING, PRODULTION AND PACKAGING BY
ANTHONY “MADDOG™ WILLIAMS, CoPYRIGHT ® 1985,

DERD SKUNK IN THE MIDDLE OF THE FIELD
MY HEROS WERE ALL CONTEST JUNKIES .
FERNANDO AND J.PAT

HIGH POWER BLUES (a salute to Slim Whitman)

VLADIMIR AND NICK]|

BRICK SPACESHIP (instrumental)

10 ALL THE ROCKE TS | HANE FLOWK BEFORE
WHAT THE ROCKET WouLD SAY

ALPHA IT (instrumental ),

ROCKET'S RouL

CHICO

QUINN THE ESKIMO ( Dot ask me wh e}
OLD MAN HUSHNERICK

HIGH POWER BLUES - REPR{SE,

NOT MUCH ELSE ,,,!

FUTURE ROCKET ENG!
DEUELDPMERTS

by Dan Meyer

Extracted from the High Power Blue Ribbon Commission Report

nE

Before the 80 N-sec englne explicit power limit |s dropped and engine
power is imited only indirectly by propetlant mass, ft is important to
estimate the long-term upper limits of power which this permits. 1t I
power, not propellant mass, which determines rocket performance and
hazard. This paper summarizes a lengthy study of maodel rocket proputsion
trends written by Blue Ribbon Commission member (and professional
propulsion engineer) Dan Meyer. It presents an excellent overview of luture
madel rocket motor developments,

Highpower {E and above) mode! rocket engines almost ali use a modern
propetlant made up of 2bout 16% elastomeric binder (hydroxy)-terminated
pelybutadlene, HTPB) and 84% solid oxidizer (ammonium perchlorate, AP)
With a few trace-quantity additives, This propellant's energy per unit
welght, or specific Impulse (isp) Is about 215 sec, compared to 90 sec for
the black powder used In D and smaller engines (Estes Industries engines)
2nd somne older-technology E and F englnes {i.e, FSI and the old AVI E and F
motors).

Current professional propellant technology has found no non-detonable
binder with higher energy than HTPB. Since detonable propeltants will not
be classifled by DOT as Class C regardless of quantity per engine, they
cannot be used In model rocket engines.  Only one area of bifder
improvement Is avallable; adding nitreplasticizing agents. These are
currently prohibitively expensive for hobby use, but could possibly add 5% to
propellant Isp over the next 20 years If they become cheaper.

The oxidizer of cholce in professional Industry for the last 30 years has
Deen ammonfum perchlorate. Despite significant research efforts, no
non-detonable oxidizer with higher Isp and acceptable storage qualities has
been discovered. None is forseen for the next 20 years.

ADDITIVES

Model rocket engines today do not use metal additives (aluminum or
magnesium) in more than trace quantities. Aluminum Is widely used-in
professional motors, in place of up to 20% of the AP. Such large fractions
require giant engine chambers to ensure their complete combustion prior to
exhaust, but there is promise for even engines as small as model rockets in
propellants with up Lo SX aluminum. Some of the energy addition from the
aluminum s negated by an increase in two-phase [low losses from its
solid-phase reaction products, but there is potential here for a gain of up to
467 in lsp over the next 20 years,

15



Two more avenues are avallable for future Increases in model rocket
propellant performance: increasing the fraction of AP from 84% up to 90%;
and increasing the engine combustion pressure from 500 psi up to 2000 psi.
Both would Increase the already significant difficulty and expense of
manufacturing high-power model rocket engines for consumer use.

Propeflants contalning more than 84% solids become very thick and
paste-tike, and packing them into an engine casing would be much more
difficult than the casting process currently used. An increase of up to 3.5%
in Isp is avallable if 2 Q0% solids loading can be achieved,

An Increase in engine operating pressure s the easlest method to
Improve model rocket engine efficiency. Current lightweight casing
rratertals burst at around 2000 psi. They operate at Jarge safety margin in
today's model rocket engines, where even the highest-thrust engines do not
excead a peak pressure of 750 psh. An Increase in cembustion pressure to
2000 psi would require heavier nozzles to properly expand it. The payoff
would be an Increase of up to 11.5% in the Isp of high-thrust engines,
Operating low-thrust engines at this pressure would require very smatl
nozzle throats which would be difficult to manufacture and easy to clog
during operation. if engine thrust {s limited as proposed elsewhere in this
repert, 2 ful) 11.5% galn in Isp from operating pressure is therefore not
available,

Using the technology demonstrated today In model rocket engines, an
engine of up to 133 N-sec power Is theoretically feasible with 625 grams
of propellant, The most efficlent design on the market actually delivers
130 N-sec. Muitiplying all of the most optimistic estimates of future
performance described here shows that an engine of up te 158 N-sec Is
potentially feasible In the next 20 years, prebably at greatly Increased
expense. A full "G" of 160 N-sec Is the absolute upper Hmit achievable with
DOT Class € model rocket engines which are limited to 625 grams of
propetiant,
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Phil Barnes and Art Rose win gold, medals at the Sixth world
Spacemodeling Champlonships In Bulgarial Phil repeated as World
Champion n E RC RG, maxing in a1l three competition rounds. Desplte the
heavy winds, Phil flew his trademark arrow-straight boosts, and found
engugh 197t to be the only competitor to max all three rounds. Jim wilkerson
Tew well engugh to capture the bronze in the event, and that gave the US a
silver team medatl. Art Rose, T)yihg a D Region Tomahawk and an Aerotech
micro-C motor, set 2 new world record In € Scale Altitude, soaring to 1084
meters! With the Sth place Tinish of Matt Steele, and the 11th place finish
of Dan Winnings, the US won 2 team bronze tn the event. Trip Barber won an
tndivigual bronze in B aititude with a Tlight of 705 meters. Trip used a two
siage "dart” type model powered by two A motors. Trip also Tinished 6h in
A SD. Ken Mizof finished third tn A PD, but didn't win a medal due to a first
place tie. Charlie Sykos wound up fourth In C BG, which went into Tour
Tlyoff rounds to decide the winner. The US won team bronze medals in 8
Altitude and A 5D, which was 2 very good showing, 211 things considered. Al
members of the US team that flew won some sort of medal. The Russians
kicked ass, and surprised everyone, particularly the host Bulgarians, who
were second. The US and Czechoslovakia were tied for third, True to form,
the scale kit bullding team was at it's best, as Jeff Vincent spent many
sleepless nights scraping together a model, and Chris Pecock came nowhere
ctose to completing a model. Complete coverage, including a sample of the
dreaded Bulgarian national frujt (%82 tomatoes), will be in the next 1ssue
of SNOAR NEWS, thanks to your intrepid reporting crew of Chris Pearson,
Terry Lee, and Matt Steele, Watch for it 2t your newstands!

Chas Russell has been named a NAR Trustee to replace Jay Apt,
who had o resign rollowing his appointment as an NASA astronaut. For such
a long time, SNOAR had no voice on the Board, and now we have twol Have we
sold out? Not lkely! Chas will also replace Jay on the new Blue Ribbon
Commission that s interacting with the LDRS committee. Way to go, Chast

NARAM-28 will be held in Champaign-Urbana, iL, and hosted by
NIRA. Qur favorite competitor, Bunny, will be the contest director. Events
tenatively will be: 1/2A PD, 1/2A 5D, F BG (Ooht Too bad it's unofficial and
best single r1ightl), D HD, B BG (no Tlexies, of course), Design Efficiency, C
Eggloft Altitude, D RG, C Eggloft Duration, Scale (Spert Scale for A
dgtvisfon), and R&D. Connie Pursley witl direct NARCON-3, which promises to
be pretty big this time around. The prize program will be (n full swing, too,
with $100 and $50 door prizes expected to be awarded, as weill as an
2ll-expense paid trip to NARAM-29. By the way, the leading candidate Tor
NARAM-29 seems to be the LARS section in Los Angeles. We'll keep you
posted




