Range Safety: Fire
Prevention & Response

We deal in flame in our sport. This
elemental force is central to what makes
rocketry possible, but occasionally opens
some chance of inadvertent field damage.
Under optimal field conditions, like nice
green grass and low winds, there is negli-
gible risk. But seasonal dry weather, flora,
and local climate effects can change the
safety equation. We should never forget
that fire is eager to blossom from servant to
destroyer. Here’s what we want to keep in
mind as we have our fun.

First, a little fire
science

As Zog the Caveman learned long ago,
there are three things needed to create fire.
First, any source of concentrated chemical
energy to serve as fuel (dry wood, grass, fo-
liage, mulch, etc.). Second, oxygen to com-
bine with that fuel. Third, a heat source
sufficient to make fuel and oxygen interact.
These elements are called the “fire triangle”
because without all three participants,
combustion cannot occur. What keeps it
going is the rapid liberation of hot com-
bustible gasses as the fuel swiftly oxidizes.
(This creates the inconvenient fourth side
of the triangle, but let’s overlook that!) And
the reaction speed is key: the only differ-
ence between those rust spots growing on
your car and a burning sparkler is the oxi-
dization rate. I've seen breathtaking NASA
video of stainless steel pipes literally blaz-
ing like fireworks when exposed to high
pressure pure oxygen flow. Break the tri-

angle by cooling the fuel below its ignition
temperature or blocking the oxygen, and
the flame snuffs out. Put a good amount
of water on a fire or cover it over and you
win.

Our possible trouble sources will con-
sist of the following:

Igniters: Their name says it all. They
can cause problems simply from being spit
out during misfires and swinging down to
ground level on long firing leads.

Exhaust products: Motor heat and
sparks can travel. This is obviously true in
spades for any high power “effects” propel-
lants. Watch carefully at your next night
launch and see.

Motor malfunctions: Liberated com-
posite and black powder grains from cas-
ing failures will usually resolve before
landing, but not always.

Ejection charges: Any model landing
before ejection can also cause problems
and must be carefully observed.

And of course, other casual social ac-
tivities such as cooking, smoking, or fire
eating might happen in tent areas.

Prevention steps

Again, normally we are probably the
safest thing happening on a given field.
That’s because we take all prudent precau-
tions. If state or local authorities declare a
“Red Flag” fire danger day in your region,
cancel the launch. There is no excuse to
do otherwise. If conditions are less acute,
you proceed at appropriate levels of cau-
tion. Only the most rigorous preparation
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The NAR range crew responds
quickly to a burning rocket
at NSL 2016.




and inspection procedures should be ap-
plied to each model to be flown. The other
extensions of procedures are:

Launch area prep: Any dried grass,
thatch, leaves, or other fuel should be raked
well away from the launch zone; the result-
ing refuse needs to be moved well upwind
and/or disposed of. I once saw a dry grass
pile ignite more than twenty feet from an
A-impulse contest flight. If you have water
to spare, you may want to spray down the
area under the launchers at intervals. Also, : i
inspect the ground near the launchers as LA ﬁ'ﬂ:l:hﬂ
the day goes on. Foot traffic will probably : Y e
degrade the ground cover there.

Launchers: Try to get them elevated
off ground level and insulated from burn-
able items (with welding blankets, tarps,
wet ground cloths, or pavers). Blast deflec-
tors should be angled or designed to throw
exhaust products back up so they can cool
in mid-air, rather than being channeled
down toward the ground. Exhaust flame
impingement damage on the rocket can

be controlled by supporting the model a An Indian Pump five-gallon water fire extinguisher with flexible backpack

and hand-pump nozzle. This extinguisher was purchased for $135
by the Zia Spacemodelers Section using NAR safety grant money.

e

bit higher up the rail. A very good idea is the addi-
tion of an upward-directing lip at the deflector’s edg-
es, either by bending the deflector or adding some
nonflammable material like plaster of Paris or tile
grout to form a ramp structure. Large clay flowerpot
saucers are relatively cheap and work well, though
they're a bit fragile (the edge lip is built right in the
design). In any case, modelers should carefully cen-
ter the motors above the deflector, which should be
realistically sized for the model at hand.

Suggested fire
response supplies

While some of this should be standard equip-
ment for every launch, prevailing conditions may
warrant extra safety measures. You should always
bring some combination of the following. Fire flap-
pers or shovels. Sand buckets to bury small prob-
lems close-in. Metal (not plastic) bow rakes to re-
move that dry plant material. And a place to put it!
And always have some form of extinguisher backed
up with a large surplus of water.

Fire extinguishers: 1deally, you want something
like the “Indian Pump” backpack system. This is a
classic hand—pumped water spray tool used to fight

A fire flapper and a brush fires. If approached properly, your local fire
refillable pressurized water service may well loan you one or two. Commer-

i?)fle e)li)tlndgulsher. cial “Class A” water units are available that can be
oto by Ed Pearson. refilled, then recharged with any air compressor. I
also used a pair of three gallon pressurized metal
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garden sprayers to good effect for years.
I simply bored out the nozzle tips to al-
low more water flow and pumped them
to high pressures. They had the advantage
of being lighter weight so we could get to
a smoldering spot fast. However, today’s
garden sprayer systems commonly have
plastic wands and nozzles that might melt
near flames. Look for metal alternatives.
My sprayers were dedicated to fire sup-
pression; you don’t want pesticide or other
residues creating unknown hazards.

Remember that many extinguisher
types assume indoor use against specific
fire sources. You are fighting a “Class A”
(wood, paper, organic cloth materials) fire.
Because of wind effects inert vapor extin-
guishers using CO,, Halon, or Carbon-Tet-
rachloride will have little effect on grass or
brush fires. Soda-acid units (which com-
bine vinegar and baking soda to produce
a CO,-liquid mixture) will have no advan-
tage over water outdoors. Dry chemical
systems will work on grass fires, but their
effectiveness in this application is not high.
They smother the flame with a combus-
tion-interfering powder that must land in
the right spot to work. They must also be
serviced or replaced after even the small-
est discharge because the powder-fouled
valves let pressure leak out afterwards. So,
water is your best weapon. But use any-
thing at hand. Even a two-liter soda bottle
shaken and vented at a fire is better than
nothing!

To extinguish a grass fire, get there
fast and water down the area at the base
of the flame; that's where the fire is really
happening. Wet down the entire fire area,
including down wind. Don’t be stingy. You
want that fire dead! After it is killed, look
over the area to see if any spreading has
occurred. Fire is sneaky and wants to fool
you. Finally, examine the incidents origin
and correct the problem.

U. S. ROCKETS

‘:I]]if%

MORE POWER TO YOU?!
www.usrockets.com
orders@usrockets.com

To use the other tools:

Fire flappers are floppy sheets of rub-
ber mounted on poles. They work by beat-
ing down the flame plume and denying the
combustion point fresh air. You might find
it more effective to drag the flapper along
the ground to smother the fire, rather than
slapping away at the flames. A flat shovel-
head can have much the same effect. Care
must be used to prevent burning materials
from being blown forth to cause new hot
spots.

In arid regions, dirt or sand poured,
raked, or shoveled onto a small fire like-
wise denies oxygen and snuffs the fire.
Metal rakes can also be used to break up
flame sources to make water more effec-
tive. The NAR Section Safety Grant pro-
gram can make this equipment easy to pro-
cure, at little or no cost to your club.

If stepping in hot areas, remember that
plastic athletic shoe soles can melt or catch
fire themselves.

Grass fires should be fought only from
the rear (up wind) or sides. An attack from
down wind by untrained persons without
protective gear must never be attempted.

In blowing winds, established grass and
brush fires can surge forward faster than
you can run. Make sure everyone main-
tains situational awareness. Have spe-
cific people assigned fire watch, suppres-
sion, and fire service reporting duties. The
Range Safety Officer will have command.

If flames show the slightest sign of get-
ting away, call your fire service now! They
would much rather roll up on a fire that’s
been killed than fight a large event because
of a reluctance to call for help until it broke
free.

The preceding should not be taken as
saying that we are turning the nation to a
wasteland of carbonized burn scars. In fact
we have a good record of stewardship on
our fields. This is because we always try
to anticipate and control problems. But, in
the rare event that things go wrong, you
want to have a plan and the equipment to
respond fast and right.

(Thanks to Pr. Georges Co. Maryland
Station 39 Chief Pete Mellets and Instruc-
tor Tom Cusack for useful information
tweaks.)

Are You Ready to Make the Jump?

18 chapters, 388 pages, 800 photographs and
almost everything you need to move ahead in
High Power Rocketry, Level 1 through Level 3.

What are you waiting for?

3325

FREE SHIPPING
to all NAR/Tripoli/
CAR Members.

For more information, contact

Modern HPR Press at: www.modernhpr.com
Also available at Amazon.com

Catch a

eFly

The altimeter that doesn't compromise
on quality, accuracy, or reliability...

for less than $257

PerfectFlite
POB 29 Andover, NHD3216

Tel: (603) 735-5994

Net on online discount ot .-
PerfectFliteDirect.com

= Reports peak aititude and speed

® Tiny size, 3.5 grams, fits 18mm tube

& 100,000" maximum altitude

= Each unit individually calibrated

= Dptional field data display provides
additional flight information
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Getting by With a Little
Help From My Friends

by Terrill Willard

Kevin’s choice to help me out might have put himself out of

the CanAm Cup medal race. We were pretty close after the first
two rounds, but he chose to be a good sport and a good friend
and help me out when I needed it. Boosted by the good news, 1

headed back to fly the second round of S6A.
I dug out a used streamer

I went to the 2017 Team se-
lection with a real desire to win
S3A and to at least place in the
top three in S6A. I have had the
honor of flying S3A on the 2012
and 2014 teams. I was a distant
4th or 5th place in streamer in
2013 and it was a total surprise
when I landed in Bulgaria and
found that T would indeed be
flying SOA there in 2014. This
time I wanted to be in the top
three so that my S6A participa-
tion would be “legit” in 2018.
On top of doing well for the
team spot, I really wanted the
challenge of trying to medal
in the CanAm Cup, too. To
do that I would need to fly
my best and focus on doing it
with only two models for each
event. (Of course, this added
pressure, but that is half the
fun of FAI flying.)

I did manage a max in

round one of S3! That was
a good start, but I lost the
model in the process. It flew
far out over the Big Icky. In
round one of SO6A, my new-
ly designed streamer did
not work at all. The perfor-
mance (untested) was far
below what I expected and
the flight was only good
for 56 seconds. The second
round of S3 was later in the
day and [ was ready right at the start. I jumped into the queue as
soon as a big thermal came and, sure enough, it was a boomer. 1
had a second max, but the model was still going up when I last saw
it at around 12 minutes. I was sure that I could pull out my third
model and get in contention for the U.S. S3A team with a good
flight on Sunday, but was really bummed to not be able to do it
with two models and therefore qualify for the CanAm Cup medal
too. I was hanging my head and walking back to the range when
Kevin Johnson drove by. He asked how I was doing and I told him
the good/bad news. It was then that he told me the precise loca-
tion of my first S3A model. He had seen it earlier in the day. It had
cleared the ponds and landed in the brush on the far side. Kevin
knew the model was mine due to the color of the parachute. So 1
jumped in my rental car and headed out. Sure enough, the model
was right where Kevin said it would be. The recovery was not easy,
but it was not impossible either. I now had model number 1 for
Sunday’ final S3 round, a chance to make the team, and to place
in the CanAm Cup!
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made by Jay Marsh. He
had given it to me to fly
in Bulgaria in 2014. T used
it for one or two flights in
the World Championships
there. It wasn’t new, but it
was probably better than
what [ had. [ waited deep
into the round before find-
ing a thermal that I liked.
It paid off. My second S6A
flight was 131 seconds, the
best of the round! The only
downside was that the mod-
el went into the nasty wa-
ter and was pulled out, but
the streamer and airframe
were destroyed. So after two
rounds 1 was tied for first
place in S3A and in S6A.

The final round of S3A on
Sunday was rough. Right as
the range opened a huge area
of warm air broke loose and
any models in it were treated
to good lift. My model was
not even prepped and in the
tower when that happened. 1
had forgotten my igniter back
at the car. After what seemed
like hours (but was more like
15 or 20 minutes) the air start-
ed to warm again. When the
time looked right, I launched
and managed the only max in
the final round. I had my spot
on the team for S3A and also a

Gold medal for the CanAm Cup!

I knew that I had no chance to stay at the top of SOA with one
of my own streamers, so I headed over with my hat in my hand to
ask Jay Marsh for one of his streamers. Jay graciously offered me
my pick of new or used streamers from the ones he had brought
to the contest. Now, at that point, Jay was trailing behind me by
44 seconds. If he had refused, he could have easily beaten me for a
medal and a spot on the team. He knew this, but chose to be gen-
erous. He gave me a new streamer and [ was back in the running!
Jay and I chose to launch in the same thermal. We both had great
flights and both made the SOA team! My second good flight was
enough for me to secure the gold medal in S6A too.

It will be a pleasure to go back to a world championship
knowing the kindness and generosity of my teammates. I hope 1
can repay these two guys when we fly in Poland in 2018. There is
a chance I would have made the team in S3A, but without Kevin
and Jay, I would not have two Cup medals and I would not have
made the team for S6A.
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by Matt Steele

The weekend before NARAM a com-
petitive flyoff was held to determine spots
for the 2018 U.S. World Spacemodeling
team. Sponsored by the Federation Aero-
nautique Internationale (FAID), the 2018
meet will be held in late August in Poland.

This year, the flyoffs were flown with
a twist—the meet was flown as a full FAI
Cup contest. The idea was to create a spirit
of “Practice as you fly, fly as you practice.”
Coming off the heels of a successful 2016
World Championships team in Ukraine,
and with the 2018 meet planned for Po-
land, the CanAm Cup/Flyoffs drew an all-
time high number of 53 contestants. This
was the largest FAI International meet held
in the U.S., besides the two previous World
Championships held in the U.S. (1980 and
1992).

The contest events were S1B (B Alti-
tude), S2P (Precision Eggloft), S3A (A Para-
chute Duration), S4A (A Rocket Glide),

John Langford poses with Chari
Houston and her Arcas, which
placed 1st in Junior Scale Altitude.

S5B (B Scale Altitude for the Juniors), S5C
(C Scale Altitude for the Seniors), S6A (A

;)ational feam
Elyohisi@anAm Cup 2017 )

Streamer Duration), S7 (Scale), SS8E-P (Ra-
dio Control Rocket Glide with Precision
Landing), and S9A (A Helicopter Dura-
tion). Except for the S8E-P, each duration
event consists of three rounds, each with a
maximum time (max) that can be recorded
for the round. The sum of the three flights
is added up to determine the winner.
The major difference between the Can-
Am Cup flights and the flyoffs was that,
for U.S. Team Selection, contestants could
use a third model in the duration events if
their first two were lost. The reason behind
this is that, at a World Championships, the
U.S. provides a recovery team and fliers
do not worry about recovery. The change
made for some interesting challenges

AEROQERS ¢

i

? i
Richard Duczmal readies his S4A Rocket
Glider for a CanAm Cup flight.

—
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Stoil Avramov and Keith Vinyard James Duffy placed 3rd in S7
ready an S4A model. with his Bumper Wac.

-

Betty Dall recovering her S3A.

Allison Van Millign’s S2P Ly /

rocket carries an egg aloft.

A i ; ._ Ao
Emma and Steve Kristal at the pads. \

'
34 JANUARY/FEBRUARY 2018 SPORT ROCKETRY



Marc
g McReynolds
Chris Kidwell’s . placed 2nd
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A
Tom Campbell readies o — S |
his S5 Nike Smoke. R e oF ( Jay Marsh with a

I = s ety b see-through S6A model. 88
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Kevin Kuczek used
streamlined airframes and
a pull-string piston clamp
release mechanism.

eryone flew A10-0T boosters and 1/2A3-4T sustainers (A3-4T upper
stage motors would eject long before apogee and flight altitude would
be a function of delay time accuracy rather than model performance,
and we want to determine model performance).

In S1B, current World Champion Dr. Bob Kreutz took the top
spot for the Seniors (347m). Dr. Bob said that the key to all of his
success was “going straight up,” which is indeed true; off-axis flights
kill altitude. He used both a piston and a tower on all of his flights.
In second place (324m) was Trip Barber, a veteran of many S1 teams.
His two-stage design was identical to the design he used in the last
WSMC, with a single-
piece molded fiberglass
upper stage that used
rear ejection. The lower
stage used an 8-degree
taper on the front end,
with a piston launch. In
third place was Emma
Kristal (303m), a vet-
eran of previous Junior
S1 teams. Emmas col-
orful models edged out
Matt Steele (293m) and
her father, Steve Kristal
(236m). Of note, Mike
Nowak’s model was
flown two days after the
end of the contest, and
his altitude would have
been tops of the meet,

for the check in and data teams, but worked " John Langford helps Chari
smoothly overall. _ f| Houston ready her Arcas.

Mike Nowak acted as the Contest Direc- 1 1 B ] A
tor for both the flyoffs and the CanAm Cup.

He was helped by an able staff of Katie Steele Trevor Harrison

(Model Check-in), Nick Nowak (Launch Control), Jennifer Ash Poole placed 3rd in Junior
(Data), and Chris Kidwell (Data). Range Safety Officers included Rod Scha- S3A Pargchute
fer, Matt Steele, James Duffy, Brian Guzek, Bob Ferrante, and Jim Filler. We Duration.
were fortunate enough to have our good Canadian friends joining us, and
the Spanish were represented by Esther Roura, the new Mrs. Kevin Johnson.

This was the most competitive flyoff yet. The experienced U.S. fliers
just keep getting better and better. As a testament to how tough it was, no
Senior qualified for more than two events. That’s the first time that has ever
happened.

The flat Michigan field was great for the meet, and support from the lo-
cal club was fantastic. For the duration events, Saturday morning’s weather
started off being quite challenging with light wind out of the northeast.
Overcast skies retarded the thermal energy, but those models that did hook
up ended up in or over the nastiest part of the sewage treatment plant (also
known as the “Big Icky”). The afternoon improved with winds becoming
easterly, keeping models out of the sewage ponds. Sunday morning was
beautiful with very low winds and clear skies.

S1B (B Altitude)

S1 is the event designation for the FAI Altitude event. In this event, the
models have to be 500mm long, have 50% of their length be 40mm in di-
ameter, and upper stages can be no smaller that 18mm in diameter. To be
competitive, models need to be flown with two stages, with the motors for
the stages separated by 10" or more. Using electronic altimeters to deter-
mine altitude, the highest altitude on a single flight wins. For the meet, ev-
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Jim Filler’'s model sports
a Maryland Flag motif. !

with 355 meters!

In the Junior division, both Van Mil-
ligan girls had altimeter malfunctions on
their first flights, likely due to prep er-
rors. Allison’s altimeter only read 8m and
Ashley’s read 34m. Allison doesn't like the
event because it has a lot of prep work,
so she just took the score “as is.” Because
there were only three junior entries in the
event, that poor score was enough to qual-
ify for the team. Ashley, being a go-getter,
wanted to fly again, and this time she had
a great flight and the altimeter worked just
fine to win the event with 279m. Trevor
Harrison joined the girls by taking second
place with 108m flight.

ROCKEDS
wWORLLY

S2P Precision
Payload

S2P is the FAI version of the Team
America Rocketry Challenge event. Con-
testants try and fly a model to 300m and
60-second flight times without breaking an
egg. The real fun is there are three flights,
and the egg is not checked until after the
third flight. So, a contestant can have a
great altitude and time, only to be disquali-
fied at the end of the event with a cracked
egg. These models are fun to watch, as they
are powered by E or F engines.

Matt Steele, fresh off of a team gold
medal at the World Championships, took
first place with three near perfect flights,
including a 2 in the second round. Matt
said he designed his model after serving
as Chief Timer at the TARC finals, where
he got to watch over 200 flights (See, it
pays to volunteer!). Wolfram von Kipar-
ski took second place; his strategy was to
use a lightweight egglofter that was rug-
ged enough to survive multiple flights. He
used plenty of padding around the egg,
and just-enough motor to reliably do the
job (an AeroTech Econojet E20-7W). He
used OpenRocket to develop his egglofter
design, and made “lots of practice flights;
practice pays off.” Steve Kristal was third in
a model similar to what his daughter (and
current World Champion) Emma flew;
Emma herself ran into some uneven flights
and did not place. The hard luck story of
the event goes to Trip Barber, who lost his
model (and the expensive altimeter) on his
first flight. Fortunately, four days later his
model was returned!

Allison Van Milligan (80 points, using
an Apogee kit) edged out Stoil Avramov
(176 points) and her sister Ashley (208
points) to take top honors in the Junior di-
vision.

S3A (A Parachute
Duration)

S3A is the event designation for the FAI
A Parachute Duration event. It is flown in
three rounds, with a 300 second max. The
models must be at least 500 mm long, and
a minimum diameter of 40mm for at least
50% of length. They feature huge 36" My-
lar parachutes that try and get a 5-minute
max time, and are spectacular to watch.
It’s really neat to see the sky filled with five
or six of these models, all at different alti-
tudes, usually in a thermal. These models
are flown on A3-4T motors.

Terrill Willard scored a triple max to
win the Senior event (see sidebar). Close
behind for a flyoffs position was Trip Bar-
ber, whose third flight with a third model
was just short of a max, followed by Nick
Rivecchio.

For the CanAm Cup (only using two
models), Senior second place was taken by
Betty Dall, with third place going to Cana-
dian Peter Cook.

The Juniors were dominated by Allison
Van Milligan, who was the only Junior to
record a max. Stoil Avramov took second,
followed by Trevor Harrison. Stoil took the
CanAm Cup gold because the Van Milligan
sisters chose not to fly the FAI event.

S4A
(A Rocket Glide)

S4A is the event designation for the
FAI A Rocket Glide event. It is similar to
the NAR Rocket Glider event, where no
jettisoned parts are permitted—in other
words, everything that goes up must come
back gliding. A max is 180 seconds in this
event. The state of the art in this event are

SCALE ROCKET DATA!

Rockets of the World, Volume 4 is available through NARTS!

Rockets of the World is the definitive work for all scale modelers. It is packed with

over 125 rockets from around the world. Rockets such as Gemini-Titan Il, Terrapin,

PLUS $11.75 SHIPPING
AND HANDLING.

FOR MORE INFORMATION, GO TO: https://blastzone.com/nar/narts/
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Mercury-Redstone, Atlas-Centaur, Block 2 Saturn 1 are included. Each rocket is

complete with history, scale drawings,

and photographs.
Hard bound, 384 pages.
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Kevin Johnson signals that the S4A E
Rocket Glider is ready to fly

e s VLY

"SCHOOL
ROCKET
KIT

«Easy Assembly using
“Through-the-wall-fins”
& Pictorial Instructions.

«|deal first rocket for
Classroom or group
use.(Bulk packs
avai uble.f

«Streamer Recovery for
Small Fields.

«Balsa Nose Cone
& Fins.

«Length: 14",
Diameter: 0.976"

Recommended Engine:
A8-3.

«Expected Altitude:
300 ft.

$5.25 each in bulk pack format.
www.BalsaMachining.com
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slick swing wings that flop the wing tips
out. They look like a Rube Goldberg con-
traption, but when they work, they trans-
form into a sleek, high aspect ratio glider
that goes on and on.

For the S4 event, the Van Milligan sis-
ters used the Apogee Cirrus Breeze glider
kit, which is a slide wing design. The wing
is smaller than what other competitors
were using, but they were pretty confi-
dent that they would at least get a qualified
flight. And they did, getting flights good
enough to place Allison first and Ashley
third for the flyoffs. Zach Stenberg used
a swing/flopwing model to place just be-
hind Allison. Stoil Avramov won the Can-
Am Cup, followed by Trevor Leggette and
Trevor Harrison.

Keith Vinyard won the Senior event,
using a fixed wing, fixed pod Humming-
bird. On Keiths model, the wing flaps
move to transition the model from boost
to glide. Keith’s model was flown off of a
piston, and had a dethermalizer to help re-
cover the model. Peter Cook took second
in the FAI meet with a swing/flop wing,
followed by Kevin Kuczek. For the flyoffs,
Don Carson took second with a swing/flop
wing, followed by Rod Schafer with a slide
wing glider.

S5B/S5C (BIC Scale
Altitude)

S5 is the event designation for the FAI
Scale Altitude event. S5 Scale Altitude is a
challenging event that combines the points
achieved for static craftsmanship on a
scale model with the altitude achieved by
the model in flight. Juniors fly B powered
models, and Seniors fly C power. Recent
rule changes have prompted a wide variety
of prototypes to be entered.

Jay Marsh dominated the event, win-
ning both static (527 points) and altitude
(463 m) portions with his Mistral S1 mis-
sile. Second place went to a very clean
Black Brant III by James Duffy, who flew to
one meter (462m) behind Jay in altitude.
Third place went to current World Cham-
pion Matt Steele with his Black Brant IV
(445m). Just missing a spot was Jim Fill-
er and his Arcas (438m). Former S5 gold
medal winner Dr. Bob Kreutz flew a very
detailed Hydac, but didnt get much alti-
tude out of the model (365m). His tower
got knocked over on his first flight, crimp-
ing the Hydac, but it was repaired with
tape and flown twice.

The Junior division feature some new
faces for FAI competition. Chari Houston



and Bryce Stevens both flew Arcas models
to the top two spots. Third place was taken
by Trevor Harrison’s Falcon 9. It was re-
freshing to see new modelers fly well.

S6A (A Streamer
Duration)

S6A is the event designation for the FAI
A Streamer Duration event. It is flown in
three rounds, with a 180 second max. The
models must be

ship, but they also must be mechanically
complex enough to perform many “special
effects” during flight in order to score high
flight points.

Chris Flanigan, an S7 veteran, flew his
1/48 scale, three staged, clustered Saturn
1B to first place in the Senior division.
Chris’s model takes advantage of the com-
plicated FAI scale rules to get the maxi-
mum amount of difficulty points. It is also
very impressive to see in flight, as the clus-
tered model takes off in a cloud of smoke,
stages and deploys its
second stage foldout

at least 500 mm
long, and a mini-
mum diameter of
40mm for at least
50% of length.
Most of the mod-
elers use Mylar
streamers in this
event.

Despite  the
apparent simplic-
ity of the event,
it is one of the
hardest to get
consistent results
and maxes. The
models for these
events are ultra-
lightweight  and
feature a variety of
streamer materials
and folding meth-
ods, which each
flier having a pre-
ferred event.

Terrill Willard pulled off a unique dou-
ble, winning the gold medal for the Can-
Am Cup in both S3A and S6A. His streamer
score was 346 seconds. Emma Kristal was
close behind with a third round max that
made her score 342 seconds. Jay Marsh’s
ultra-lightweight model took third place
with 311 seconds.

Allison Van Milligan won the S6A event
with solid flights in the first two rounds
and a great third round flight for a total
score of 262 seconds. Just seconds back
were Stoil Avramov (234 sec) and Ashley
Van Milligan (215 sec).

S7 Scale

S7 is the event designation for the
FAI Scale event. S7 is the most challeng-
ing of the spacemodeling events held on
the international level. Not only must the
models be precise replicas with enormous
amounts of detail and flawless workman-

1 Keith Vinyard prepares to fly his
#l Rocket Glider, which transitions to
glide by activating wing flaps.

fins, and then stages
again, before every-
thing returns to the
ground in a plethora
of parachutes.

Mac McReyn-
olds flew a large and
impressive model of
the Japanese M-3C
to take second place.
His colorful silver and
bright orange mod-
el notched a perfect
cluster flight. James
Duffy took third place
with a large Bumper
Wac model, rough-
ly the size of the old
Estes V-2 Kkit. James
staged the Wac for a
spectacular and very
high flight. Mike
Nowak was fourth
with a 1/87(HO Scale) Saturn V that flew
on a five-engine cluster and staged. Trevor
Harrison flew a SpaceX Falcon 9 to take
first in the Junior Division.

S8E/P (E Radio
Control Rocket
Glider)

SB8E/P is the event designation for the
FAI E Radio Controlled Rocket Glider and
Precision Landing event. Seniors fly SS8E/P,
with E motors, precision time (360 sec-
onds) and landing, four rounds, normal-
ized score per round, and an additional
flyoff round for the top five fliers.

Sunday afternoon, when the event
was flown, the wind and thermal activity
strengthened to make for challenging S8
soaring conditions. Both lift and sink were
abundant to bring out the best in the pi-
lots, and make it the hands on, interactive
fun event that it is.
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CANAM CUP

WINNERS

S-3A Open International Event

Juniors:

1 Avramov, Stoil USA
2 Harrison, Trevor  USA
3 Leggette, Trevor ~ USA
Seniors:

1 Willard, Terrill USA
2 Dall, Betty USA
3 Cook, Peter CAN
S-4A World Cup Event
Juniors:

1 Avramov, Stoil USA
2 Leggette, Trevor ~ USA
3  Harrison, Trevor  USA
Seniors:

1 Vinyard, Keith USA
2 Cook, Peter CAN
3 Kuczek, Kevin USA

S-6A World Cup Event

Juniors:

1 Avramov, Stoil USA
2 Harrison, Trevor ~ USA
3 Leggette, Trevor ~ USA
Seniors:

1 Willard, Terrill USA
2 Kristal, Emma USA
3 Marsh, Jay USA
4 Vinyard, Keith USA

S-9A World Cup Event

Juniors:

1 Avramov, Stoil USA
2 Leggette, Trevor ~ USA
3 Harrison, Trevor  USA
Seniors:

1 Vinyard, Keith USA
2 Humphrey, Steve USA
3 OBryan, David USA

S-8EP World Cup Event

1 Woebkenberg, RyanUSA
2 OBryan,David  USA
3 Guzek, Brian USA

Total
531
286
27

900
641
625

Total
62
41
27

417
335
233

Total
234
175
37

346
342
311
311

Total
184
122

24

467
391
376

Total
4933
4569
4074

S-2P Open International Event

Juniors:
1 Avramov, Stoil USA
2 Harrison, Trevor ~ USA
Seniors:
1 Matt Steele USA

2 Wolfram von Kiparski USA
3 Steve Kristal USA

Total
167
364

27
52
84




Ryan Woekenberg won the event, flying the same model he
flew in Serbia in 2010. It is a Bob Parks designed Raven 11 that
he built with three servos (rudder, elevator, flaps). Ryan made it a
point to launch us early as possible in case of a misfire. He was al-
ways ready to go as soon as working time started and was ready to
launch unless there was some obvious bad air or something (there
wasn’t). On two of his flights, he got into a bit of trouble and had
to work the air low (that isn’t a great strategy). In the fourth round,
he had to work air downwind a bit more than he would have liked,
but did an OK job of pushing back to the landing spot. He had
good landings in all five rounds. The final round was the only
round he was short on the time, although everyone in the flyoffs
was short on the time.

Matt Berk dusted off his model from the last WSMC and won
three rounds with perfect 1000 point scores, only to get into trou-
ble in the final round and slip to second place. Dave O’Brien strung
together consistently good flights to place third, and was close-
ly followed by Brian Guzek. Brian had two great rounds, but his
fourth round score cost him dearly.

Veteran S8 flier George Gassaway ran into troubles when he
had an E6 reload cato. The cato broke off the motor pod, forcing a
fast fix with CA. He took off with at about 4.5 minutes left, so he
had to forcibly land at less than 4.5 minutes, also blowing the land-
ing, and putting him out of the running.

S9A (A Helicopter Duration)

S9A is the event designation for the FAI A Gyrocopter (Helicop-
ter) Duration event. It is flown in three rounds, with a 180 second
max. The models must be at least 500 mm long, and a minimum
diameter of 40mm for at least 50% of length. SOA models are fun

Mike Micci reins
in his parachute.
T —— —

to watch. They feature internal rotors that pop out at ejection, then
spin up to create lift. The model dimensions are similar to the other
“tube” duration models, though the boat tails tend to be shorter
to allow for longer blades. They are also flown on A3-4T motors.

For the Juniors, the Van Milligan sisters used the same design
they used in Ukraine, a variation of the Apogee kit. The only dif-
ference was the blades were twisted a little more in order to induce
them to spin up faster. The additional twist seemed to work fine,
and the girls took the top two spots, with Ashley beating her older
sister Allison. Stoil Avramov took third.

Jon Stenberg took the top spot in Senior S9 with a flop-rotor
model, flown with a piston/tower combination. He got two maxes
and a near max to beat the competition.

Keith Vinyard was not far behind Jon, using a model with three
curled blades that was first developed for the 2008 WSMC. Keith
flew off a “naked” (i.e., no tower) piston and managed to max one
flight. Steve Humphrey also managed to score one max to place
third for the flyoffs.

Get rocketry sales moving with

MODEL, MID AND HIGH POWER ROCKETRY

the largest circulating rocketry

To begin advertising in Sport Rocketry, contact:
Todd Schweim / 715.488.2512 / SportRocketry@me.com

publication available!
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ConvrreRENSIVE CAR/INAR/TIRA.

RockET MloToR CERTIFICATION LIST

As a service to NAR members, the NAR Stan- — g —_— .
’ . g . . Designation Mig. Size Total  Propel. Cert. Designation Mfg. Size Total  Propel. Cert.
dards and Testing Committee (S&T) publishes a list Notes Impulse  Mass  Group Notes Impulse  Mass Group

of all rocket motors certified for use at NAR launch- (mm)  (N-sec) (grams) (mm)  (N-sec) (grams)
es. As the NAR, the Tripoli Rocketry Association

. o S 1UBA2(MooMeo! Quest  6x2%6 0135 04 NAR S 06035 et 4x70 1859 2 NAR
(TRA), and the Canadian Association of ROCKEITY g uicyisne estoas o2 s g R D947 Aeotch  24x70 20 101 NAR
(CAR) maintain a reciprocal certification policy, mo- § DI0357 Aeotech  18x70 183 98 NAR
tors certified by all organizations are included inthis s+ 14313 Bles  13x45 062 08 N 5 D10-357 Ajgee  18x70 183 98 NAR
list. Members of all organizations may use motors § Ditp Estes 24x70 18 245 NAR
certified by any Organization as |0ng as the motor S* 1123124 Estes 13x45 125 2 NAR 2* g];jg?g IE\SIES . 24x70 17 21 NAR
L § 112062 Esles Bx0 125 26 NR " Di347, gotch  18x70 20 98 NAR
has been ap[_)rlove.d fqr transportation in your coun R 01546 e 24x70 20 89 AR
try (DOT certification in the USA). S A2 et BxS 17 36 MR 5 02147 fectch  18x70 20 96 MAR
Additions, deletions, and other changes to the g pr4 Bes  13x4%5 25 33 NAR R D247 feech  18x70 185 88 NAR
list of NAR-certified motors will be published in NAR S AG-4 Quest 18x70 25 35  NAR
journals as they become available. They will also be § A64 Quest 8x70 23 35 NM §* E6-468P Apogee  24x70 318 2 NAR
publshed on the NARweb site (tip/fwwwnarorg). - &30 B 0 SRS B LS R e w n w
. h L - luest X . | " E7- erotec! X !
Individuals, such as Contest Directors, requiring § AB35 Estes BX70 25 33 MR S E30 Estes Ux% 85 B8 NAR
the very latest list of NAR certified motors may con- ¢ g Bs  19x45 18 357  NAR S E-468P Bes  24x% 285 B8 NAR
tact Ed Pattison-Gordon via electronic mail at <rd- §* AIOT3P Estes Bx45 25 38 MR R EIN3 Aeolech  %x70 317 %5 NAR
edwa @ comcast.net>. Other questions may also be S E12:0468 Estes %x9% 2724 359 NAR
directed to S&T Co-chair Jack Kane at 23 Bungay §* B4-24 Estes 18x70 5 6 NAR R* E12J-RC Aeotech ~ 24x70 36 303  NAR
Road, Mansfield, MA 02048. Questions regarding g B4 Ouest  18x70 384 104 NA g ng‘;; ﬁem‘ec: gjx;g ig ;gf m:
. ™ . " B6-0 Estes 18x70 49 56 NAR " - erotec X .
Tripoli certified motors should be directed to Paul § B6-04 Qs 18x70 5 65  NAR § E60468  Estes Vx4 BB L0 MR
Holmes, Chairperson, Tripoli Motor Test Committee. g gy wst X0 5 65 R R 1647 feech  2x124 0 19 MR
Questions regarding CAR certified motors should be $* B6-246 Estes Bx70 5 56  NAR R E18-48 Aeotech  24x70 39 207  NAR
directed to André Choquette, Chairperson, CAR Mo- S 864 Quest 1870 485 65  NAR § E2W4710  Aetech  24x65 35 162  NAR
tor Testing. ROEZSS13A  Cesaoni  24x69 242 134 OA
Order the S&T Motor Data Sheets from NARTS Re C34-P Aerotech 18x72 922 52 NAR R* E23-58 Aerotech 29x124 37 174 NAR
if desi dditional information. This report con- S (06-0 Quest 18x70 88 1 NAR S E25R47P Roadrunner 29 x 76 B7 206 TRA
It you aesire additional iniormation. {his report con S 060357  Ees  18x70 9 108 NAR R E2847 feoech  24x70 40 184 NAR
sists of data sheets for each motor currently certi- § 0635 Quest  18x70 85 1 NAR § E30-47 Aeolech  24x70 336 178 NAR
fied by NAR S&T. Each data sheet contains a thrust S 0635 Quest 18x70 876 12 NAR S E30-47 Estes u4x70 36 178 NAR
curve together with values from test firings, includ- §* 107 Estes 4x70 9 12 NAR R* E31WT-15A Cesaroni  24x69 261 112 CAR
ing measured average thrust and tota' impu|Se, p|us §* C11-35 Estes 24x70 9 12 NAR R* E75VM-17A Cesaroni 24 %69 248 104 CAR
32 data points for use in altitude simulation com R D23P Aot 18x72 1721 107 NAR §* FI0-468 Aogee  29x93 743 40 NAR
puter programs. S D546 Qest  20x% 7761 24 NAR R Fi2:25 feech  24x70 45 30 AR
§ 5P Qest  20x8 196 25 NAR R FI3AC Aedech  32x107 63 323 NAR
R DI-RC Aedech  24x70 20 105 NAR & FI50468  Estes 0x14 4961 60 NAR
R FIGRC Aeoech  32x107 80 625 NAR
KEYTONOTES § Fa0-47 Aeoech  29x83 5175 30 NAR
S Denotes single-use motor L S P2WAG8  Meoleh  24x% 55 %0 TRA
Aubreviation  Gompany R F2247 Aeoech  29x12%4 65 463 NAR
Key to Notes Aerotech AeroTech, ISP, or Dr Rocket S F2FRMAT Aeotech  29x73 5% 32 NAR
S Denotes single-use motor Alpha Alpha Hybrid Rocketry, LLC S* F23FJ-47 Aeotech ~ 29x83 412 30 NAR
R Denotes a reloadable motor certified Animal Animal Motor Works WORSSKRC  Aeoteeh  32xT07 70378 NAR
. . R P47 eoech  24x70 50 19 NAR
only with the manufacturer supplied Apogee Apogee Gomponents i S s S o
casing, closures, nozzle, and propellant Cesaroni Cesaroni Technology Inc. S EFIG Ees  20x8 B2 41 N
H  Denotes a hybrid motor Contrail Contrail Rockets LLC S ORERMSY  Aeclh  20xB 622 41 AR
T Denotes a tribrid motor Estes Estes Industries S F7R48 Meech  29x83 496 284 NAR
2 Denotes certified for NAR contest use Gorilla Gorilla Motor ROFOM-2A  Cesaoni 29x98 548 309  COAR
! Denotes a sparky motor Hypertek Hypertek S FARMES  Aeolch x4 312 AR
a  Certified for use in Animal hardware Kosdon/AT  Kosdon by AeroTech A7 ROOWRIBIGAT Gesaoni 2115340 0
5 - ROF3IOL12A  Ceswoni  29x98 55 257 OM
only Loki Loki Research "
; e - i 2x% 528 29 CAR
(HP)  Treat motor as a high power motor PML Public Missiles Ltd. S FM4E8  Memtech  24x9 569 258 NAR
regardless of its total impulse Propulsion  Propulsion Polymers ROFBWSSH Aot 24x%5 571 30 AR
N/A  Information not provided by Quest Quest Aerospace S F356,10 Roadrumner  29x 112 765 401  NAR
certifying group RATTWorks ~ RA.T.T. Works Precision ROF3SS1A  Cesaoni  29x98 412 295  CAR
cc in the Propel. Mass column indicates Rocket Motors il o N 1 M
the volume of nitrous in a hybrid motor Roadrunner  RoadRunner Rocketry 2 2;:2’;0’14 222:2: giigg gg gg; mg
ml i the Propel. Mass column indicates the Sky Ripper  Sky Ripper Systems ROFO4TI0 oot Mxi4 80 & MR
volume of alcohol in a tribid motor WCH West Coast Hybrids S F2M8 pemech 29x8 29 27 MR
S FAW-48 Aeoech  24x70 4146 197 NAR
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Designation Mig. Size Total  Propel. Cert. Designation Mig. Size Total  Propel. Cert. Designation ! Size Total  Propel. Cert.

Notes Impulse  Mass  Group Notes Impulse  Mass  Group Notes Impulse  Mass  Group
(mm)  (N-sec) (grams) (mm)  (N-sec) (grams) (mm)  (N-sec) (grams)
S F45R-58P Roadrunner  29x93 623 30 TRA R (HP)GB4GR-10A Cesaoni  24x228 131 773  CAR R HI5RL-15A  Cesaoni  29x231 2072 1091 CAR
Rl (HP)F50SK-13A  Cesaoni  24x133 507 317  CAR R (HP)G8BSS-11A  Cesaroni  29x142 843 59 CAR R HI528S-15A  Cesaoni  38x185 2759 137  TRA
S* F50T-46 Estes 20x9% 80 379 NAR R (HP) GO4IB-18A  Loki 3¥x120 12111 62 TRA R H153-13A Cesaroni  38x186 258 1439 TRA
§* F50-469 Aerotech 29x 98 80 379  NAR Rl (HP) G100SK-14A  Cesaroni 24x28 1145 633  CAR H H155P SkyRipper ~ 38x533 229  220cc TRA
S F50T-6 PML 29x9 80 379  NAR H (HP) G100-P Contrail 38x407 146 1d0cc  TRA R HI59GR-15A  Cesaoni  29x320 2982 1766 CAR
R* F51CL-12A Cesaroni  24x133 75 33 CAR R (HP)GIO4TSML Aeotech  29x125 815 439  TRA R HI60CL-12A  Cesaoni  29x320 3117 1542 CAR
R* F51BS-13A Cesaroni  24x101 499 22 CAR Rl (HP) GI06SK-14A Cesaoni  29x187 1383 75 CAR Rl H160SK-14A  Cesaoni  29x276 2205 125  CAR
R* F52-68,11 Aeotech  29x124 78 366  NAR R (HP) GIO7WH-12A Cesaroni  24x228 1391 757  CAR R HI6OLB-15A  Loki 3Bx177 2601 120 TRA
R* F59WT-12A Cesaroni  29x9% 57 261  CAR R (HP)GH5-13A  Cesaoni  38x127 1406 618  CAR R HI63WT-14A  Cesaoni  29x187 1663 782  CAR
S F60-47,10 Roadrunner  29x 112 759 381  NAR R (HP)GI7WH-MA Cesaroni  24x228 1423 791  CAR R HIB5R-ML Aeotech ~ 29x19%4 165 90 TRA
R* F62T-SML Aeotech ~ 29x89 51 05 TRA R (HP)G118BS-15A Cesaoni  29x187 1591 767  CAR Rl HI70M-14A Aeotech  38x192 3199 1825 TRA
R* F7OWT-14A Cesaoni  24x101 529 225 CAR H (HP) G123-P Contrail 3Bx407 142 140cc  TRA R HI70BS-14A  Cesaoni  29x231 2171 1023 CAR
R* F795S-13A Cesaroni  24x133 678 401  CAR S (HP)GI25T-14A  Aeotech  29x127 12481 62 TRA R HI758S-14A  Cesaoni  29x231 166 1181 CAR
R (HP)FSSWT-15A Cesaroni  24x133 736 337  CAR R (HP)GI25RL-14A Cesaroni  29x187 1596 819  CAR Rl H78DM-14A  Aeotech  38x19%2 283 177  TRA
R (HP)FI20VM-14A Cesaoni  29x98 56 253  CAR H (HP)GI25-P SkyRipper ~ 38x406 145  120cc TRA Rl H180SK-14A  Cesaoni  29x320 258 150  CAR
R (HP)F240VM-15A Cesaoni  24x133 683 303  CAR R (HP)GI26WT-13A Cesaoni  29x142 116 521  CAR R HISOW-SML  Aeotech  20x238 2177 125  TRA
R (HP)GI27RL-14A Cesaoni  24x228 1373 705  CAR S H182R-14A Aeotech ~ 29x203 21678 115  TRA
R* G12-RC Aeotech  32x107 93 511 NAR H (HP) G130-P Contrail 38x407 100 140cc  TRA R H186RT-20A Gorila 38x249 31212 178 TRA
R* G25W-10A Aerotech  29x124 10948 97 TRA R (HP)G131SS-14A Cesaoni  29x187 1252 886  CAR R HI%RL-14A  Cesaoni  20x276 2603 1364  CAR
R 63357 Aeotech  29x124 100 722 NAR R (HP)G135R-SML Kosdon/AT ~ 29x206 146 90 TRA S HI9NT-10A  Aeotech  29x222 23609 107  TRA
R* GI3MV-0A Cesaroni  29x187 1431 791  CAR R (HP)G138T-14a  Aeotech  29x124 1571 70 NAR R H200BS-14A  Cesaoni  29x276 2608 1279 CAR
S* G38F)-47 Aeotech ~ 29x98 % 55 NAR R (HP)G142-610,14 Aeotech ~ 29x113 843 386  NAR H H200BS-P Contrail 54x762 269 NA  TRA
S 639-6,10P Roadrumner  29x140 103 586  TRA R (HP)G145PK-15A Cesaroni  24x228 1397 667  CAR R H210R-10P Aeotech ~ 29x238 220 1108  NAR
S* G40-47 Estes 0x124 971 51 NAR R (HP)G150BS-13A Cesaoni  24x228 1425 659  CAR H Htt Contrail 38x508 206  185c TRA
S GAOW-4,7 PUL 0x124 120 51 NAR H (HP) GI70PVC-P  Contrail 3Bx406 829  140cc TRA R H220T-61014  Aerotech  29x238 220 1064  NAR
S* G4OW-47,10  Aeotech  29x124 971 551  NAR R (HP)G185-12A  Cesaoni  38x127 128 621  CAR H H2-P Contrail 38x406 161  140cc TRA
S 6456,10P Roadrunner  29x 140 110 586  TRA H (HP) G234-P Contrail 3Bx414 118 90cc  TRA R H225-14A Cesaroni  38x186 2732 1236 CAR
R* G46-11A Cesaroni  38x127 1273 625  CAR R (HP)G250VM-14A Cesaoni  29x142 110 506  CAR Rl H225BL-P Gorila 3Bx249 26 162 TRA
R* G50IM-15A Cesaroni  38x127 150 777  CAR H  (HP) G300-P Contrail 38x406 100  90cc  TRA Rl H226SK-14A  Cesaoni  29x365 305 175  CAR
R* G53FS570  Aeotech  29x124 909 60 NAR R (HP) G339-P Aeotech ~ 38x106 110 48 TRA R H23RL-14A  Cesaoni  29x320 3115 1637 CAR
R* G54RL-12A Cesaroni  29x187 1591 865  CAR R H27SS-13A  Cesaoni  29x276 2062 1476  CAR
R* G54-6,10,14 Aeotech ~ 29x124 85 46 NAR R H42MY-10A Cesaroni  29x231 835 1055 CAR R H238T-6,10,14  Aeotech  29x194 1655 85 TRA
H (HP) G55-P WCH 38x308 1506 142cc  CAR S HA5W-10A Aeotech ~ 29x203 30018 172 TRA R H242T-61014  Aerotech  38x152 2317 115 TRA
R* G57CL-12A Cesaroni  29x142 1078 514  CAR S HA5W-14A Aeotech  38x202 29674 180  TRA H H245PVC-P Contrail 3Bx719 262 275c TRA
R GHBWWH-13A Cesaroni  38x127 1368 763  CAR R H53MY-12A Cesaoni  29x276 2342 1319 CAR H Hod6-P Contrail 38x508 222 185cc TRA
R G60-12A Cesaroni  38x127 1394 784 TRA R HS4WHILB-10A  Cesaroni  29x187 1677 966  CAR R H250G-SML  Aeotech  29x239 2195 120 TRA
R G60-14A Cesaroni  38x127 1342 683 CAR S H55W-6,10,14  Aeotech  29x191 1623 997  TRA R H255BS-14A  Cesaoni  29x320 3154 1534 CAR
R GOTW-SML Aeotech  38x106 1105 615  TRA H H70-P Propulsion ~ 38x464 237 217cc  CAR R H55WT-14A  Cesaoni  29x231 2293 1043 CAR
H (HP) G63-P SkyRipper  29x305 85 75  TRA H H70-P RATTworks  29x457 2043  1358cc TRA R H268R-1014P  Aeotech  29x333 320 166  NAR
R* 664-48,10 Aeotech  29x124 120 625  NAR R H73)-SM Aeotech  38x152 1856 1427 TRA H Hrr-p Contrail 3Bx712 202 370cc TRA
R* GESWHLB-8A  Cesaoni  24x228 1443 80 CAR H Hr-P SkyRipper  29x523 1729 185cc TRA R H295SS-13A  Cesaoni  29x320 2527 1771  CAR
R* G66LR-15A Loki 38x120 13446 72 TRA R H87IM-12A Cesaroni  29x187 1679 927  CAR H H300-P Contrail 38x508 161  185cc TRA
R G67R-SM Aeotech ~ 38x106 110 60 TRA R HIOCL-12A Cesaroni  29x187 1642 771  CAR H H303-P Contrail 38x508 170  185c TRA
R GESIWH-13A Cesaroni  29x142 1078 599  CAR R HOOLR-14A Loki Bx177 2244 120 TRA R H340SS-14A  Cesaoni  29x365 2673 2067 CAR
R* G69-12A Cesaroni  38x127 1288 625 TRA R HI7J-SM Aeotech  29x238 1773 1371 TRA H o H340-P Contrail 38x719 3045 275c TRA
Rl (HP) G69SK-14A Cesaoni  38x127 11715 198  TRA R H100M-15A Cesaoni  38x186 2864 1544 CAR R H399WT-12A  Cesaoni  29x320 2822 1326 CAR
Rl (HP) GISF-17A  Loki 38x127 1061 63 TRA Rl HI00SF-17A  Loki Bx177 2015 120 TRA R H400-13A Cesaroni  38x186 255 1224 TRA
R GOON-P Aeotech ~ 38x106 1367 622  NAR H H100-P WCH 38x403 247 18%c CAR R HHO-14A Cesaroni  29x187 16770 759  CAR
H (HP) G69-P SkyRipper  29x406 128 125c TRA R HHOWH-14A  Cesaoni  38x186 2691 1526  CAR R H500-17A Loki 38x295 317 156  TRA
$ G7OCT-18A Loki 3Bx120 11907 64 TRA R HH12061014  Aeotech  38x191 2611 1912 TRA S H550ST-14A Aeotech ~ 38x206 31206 176 TRA
R G71R47,10 Aeotech  29x124 107 569  NAR SI H5DM-14A  Aeotech  29x203 17652 113 TRA R H550ST-14A Aeotech  38x193 30098 154  TRA
S G74W-46 Aerotech 29x 83 8274 393  NAR R H118CL-12A Cesaroni 29x231 2162 1028 CAR R H565-A Cesaroni 3Bx245 3198 165  CAR
S! (HP)G75M-47,10 Aeotech  29x124 12039 668  TRA R H120-14A Cesaroni  38x186 2607 1366 CAR R He69-P Aeotech  38x152 221 98 TRA
R* G75)-SM Aeotech ~ 29x194 1356 1043 TRA H Hi21-P Contrail 38x508 225  185c TRA R Hoge-P Aeotech  38x203 3199 147 TRA
R* G76G-47,10 Aeotech ~ 29x124 115 60 NAR Rl H123SK-12A  Cesaoni  29x231 1765 100  CAR
S* G77R-47,10 Aeotech  29x146 1029 581  NAR R H123-14A Cesaoni  38x186 2324 123 CAR R MNP Aeotech  38x184 383 1908  NAR
R* GT7R-SM Aeotech ~ 29x150 105 58 TRA R H123W-6,10,14  Aeotech ~ 38x152 2236 119  TRA R I55MY-0A Cesaroni  38x245 2946 2238 CAR
R* G78BS-15A Cesaroni ~ 38x127 1409 67 TRA H H124-P SkyRipper ~ 38x533 225  20cc  TRA R I59WN-P Aeotech  38x232 486 2517  NAR
S* 6786-4,7,10 Aeotech  29x146 1099 597  NAR R H125-12A Cesaoni  38x186 2656 125  CAR S I65W-10A Aeotech  54x2179 63497 377 TRA
R* G795S-13A Cesaoni  38x127 129 100  CAR R H125CT-18A Loki 3Bx390 24043 12 TRA S I65W-10A Aeotech  38x216 63443 420  TRA
S* G79W-470  Aeotech  29x146 108 60.1  NAR R HI2BW-SML  Aeotech  29x19%4 1729 936  TRA S I65W-P Aeotech  54x235 6305 3697  NAR
R* G79W-SML Aeotech ~ 29x150 1086 62 TRA R HI30W-14A Aeotech  38x154 21319 123 TRA H 180-P Propulsion ~ 38x646 460  383cc  CAR
S* GBONT-14A Aeotech  29x128 13217 625  TRA R H130W-P Kosdon/AT ~ 29x291 247 140  TRA H 80P RATTworks  29x730 360  276cc  TRA
Rl (HP)GBOSK-14A  Cesaoni  29x142 929 50 CAR R H133BS-14A  Cesaoni  29x187 1633 767  CAR H 190L-P RATTworks  29x921 4938 361cc TRA
R* GBOLW-17A Loki 3Bx127 125 60 TRA R HI35WH-12A  Cesaoni  29x231 2167 1198  CAR R MOORLLB-17A  Cesaoni  54x236 6136 3501  CAR
S G8OT-47 PML 29x124 120 569  NAR S H135W-14A Aerotech ~ 29x216 22584 82 TRA R IH10LW-ML Loki 38x305 487 289 TRA
S* G80-4,7,10 Aeotech  29x124 120 569  NAR R H140CL-11A Cesaroni  29x276 268 1285 CAR H I10-P WCH 38x606 4997 334cc  CAR
S 6804710 Roadrumner  29x140 1057 547  NAR R HI40VM-14A  Cesaroni  29x187 1677 759  CAR R IH5W-SML Aeotech  54x156 4093 229  TRA
S* G80T-7,10 Estes 20x128 1366 625  NAR H Hi41-P Contrail 38x508 241 18hcc TRA H 7P SkyRipper 38914 502  580cc TRA
S* G80T-7,1013  Aenotech  29x128 1366 625  NAR R H1435S-13A  Cesaoni  38x186 247 187  CAR R OIM7R-SML  Aerotech  54x156 3649 253 TRA
R (HP)GB2W-SML KosdowAT ~29x206 141 84 TRA R HI44WA7A  Loki 3Bx190 2393 126  TRA H I119-P SkyRipper ~ 38x711 407  400cc TRA
R (HP)G83BS-14A Cesaoni  29x142 1074 511  CAR R HI48R-SML  Aeotech  38x152 206 12  TRA R I1120M-15A Cesaroni  54x143 5018 2631 CAR

42 JANUARY/FEBRUARY 2018 SPORT ROCKETRY



Designation Mfg. Size Total  Propel. Cert. Designation . Size Total  Propel. Cert Designation Mfg. Size Total  Propel. Cert.

Notes Impulse  Mass  Group Notes Impulse  Mass  Group Notes Impulse  Mass  Group
(mm)  (N-sec) (grams) (mm)  (N-sec) (grams) (mm)  (N-sec) (grams)

H [130(300CC098)-P Hypertek ~ 54x546 4706 300cc TRA Rl 1316SF-17A Loki Bx292 4322 240 TRA R J270GR-13A Cesaroni ~ 38x367 6503 376  CAR
H 1136(300CC098)2-P Hypertek ~ 54x546 507  300cc TRA R 1324RT-20A Gorilla 38x370 52646 299  TRA S J270W-14A Aerotech ~ 38x35 70339 381  TRA
S 1140W-14A Aerotech ~ 38x203 33553 183  TRA R 1325WW-18 Animal 38x370 504 3168 NAR H J20FX(4OCCI250N)-P Hypertek  54x614 8022 440cc  TRA
Rl 1140SK-14A Cesaroni ~ 54x143 3956 2104 CAR Rl 1327DM-14A Aerotech ~ 38x337 539 34 TRA H J2r2-p Contrail 54x922 10655 910cc TRA
H [145FK(300CC0%UFX)-P Hypertek ~ 54x546 541  300cc TRA H 1333-P Contrail 38x922 55  460cc TRA R J275W-SMLXL ~Aerotech ~ 54x230 774 472 TRA
H [147-p SkyRipper ~ 38x711 519 400cc TRA R 1345-15A Cesaroni ~ 38x245 40858 1854 CAR H J2TTWS-P Contrail 54x914 1031 NA  TRA
R [150BS-11A Cesaroni ~ 54x152 4651 224  TRA S 350R-10 Aerotech  38x35% 634 348  TRA R J280SS-16A Cesaoni ~ 54x236 7165 512 CAR
R 1154)-6,10 Aerotech  38x241 378 2528 TRA R 13505S-16A Cesaoni ~ 38x367 601 413  CAR R J285-15A Cesaoni ~ 38x360 684 327  CAR
H  I155HP-P Contrail 38x719 541 370cc TRA R 1B57-SML Aerotech  38x203 342 170 TRA R J290WH-15A Cesaroni ~ 38x367 6836 3815 CAR
H 1160-P Propulsion  38x646 484  383cc  CAR R 1360-15A Cesaroni 38x367 6265 346 TRA H J292-P Contrail 54x719 734 530cc TRA
R HEIW-SML Aerotech ~ 38x191 3287 1786 TRA R 1364F)-6,10,14  Aerotech  38x337 570 3%  TRA R J293BS-13A Cesaroni  54x236 8378 414  TRA
R 1165CS-17A Cesaroni 54 x 69 5182 2301 CAR R 1366R-ML Aerotech  38x299 539 300 TRA R J295-16A Cesaroni  54x320 11963 504  CAR
R 1170G-10A Aerotech  54x174 41854 227  TRA R I370F-P Kosdon/AT ~ 38x368 6343 3169 TRA H  J2GFX(MOCCTT20RN)-P Hypertek  54x552 655  440cc  TRA
R 1170-14a Cesaroni  38x245 382 1875 CAR R 137566-20 Animal 3Bx370 596 3402 NAR R J300-15A Cesaroni ~ 38x360 694 3454 TRA
R 170SL Kosdon/AT ~ 38x314 374 182  TRA R 1377CT-18A Loki 38x640 52229 250  TRA R J315R-LP Aerotech  54x230 7633 438 TRA
R 1175WH-14A Cesaroni ~ 38x245 4114 2289 CAR R 1389GT-20A Gorilla 38x370 55315 303  TRA H J315-P Hypertek ~ 81x552 9988 440cc TRA
R I180W-14A Aerotech ~ 38x201 32558 186  TRA Rl 1392BL-18A Gorilla 38x370 44612 270 TRA R J316PK-17A Cesaoni ~ 38x367 6543 3379 CAR
R 1180SK-14A Cesaroni  38x245 33843 3%  TRA R 1396LS-17A Loki 38x406 611 372 TRA R J320LR-14A Loki 38x406 721 372 TRA
R 1195-16A Cesaroni  38x245 3962 2049 CAR H 1400-P Contrail 38x922 432 550cc TRA R J325-P Cesaroni ~ 54x326 1099 537  CAR
R M95WW-18 Animal 3Bx249 38 1922 NAR R 1405LW-17A Loki 3Bx305 4932 252 TRA R J330-16A Cesaoni ~ 38x419 765 392  CAR
R 19561014  Aerotech  38x299 4261 272  TRA R 1430LB-15A Loki 3Bx292 5326 240 TRA H J330FK(B3OCCTT20N)-P Hypertek ~ 81x552 1051  835cc  TRA
R 1200W-610,14  Aerotech ~ 29x333 3245 1865 TRA R 1435761014  Aerotech  38x299 5689 273  TRA H J333-P Contrail 38x1220 752  830cc TRA
R 1204IM-13A Cesaroni  29x320 3477 1854 CAR R I450F-L Kosdon/AT ~ 38x368 633 302  TRA R J335-15A Cesaroni  38x367 6492 3415 CAR
R 1205-13A Cesaroni ~ 38x245 3809 2061 TRA R 1455VM-16A Cesaroni  54x143 4749 2127 CAR H J3358G-P Contrail 54x719 679  530cc TRA
S 1205W-14A Aerotech  29x304 33934 207 TRA R 1462WC-18A Gorilla 38x370 55673 292 TRA H J3378-P SkyRipper ~ 54x727 1073 830cc TRA
H 1205(3000C125)-P Hypertek ~ 54x546 469  300cc TRA R 1470-15A Cesaroni ~ 38x303 5401 2472 CAR Rl J340M-14A Aerotech ~ 38x336 6517 365  TRA
R 1210LR-14A Loki 3Bx292 4898 240  TRA S 1500T-14A Aerotech ~ 38x35% 61445 248 TRA H J345-P Contrail 38x1227 891  736cc TRA
H 1210-P Contrail 38x915 497 550cc TRA H 1500-P Contrail 3Bx712 336 275cc TRA H J348B-P SkyRipper ~ 54x607 716 550cc TRA
R I211W-610,14  Aerotech ~ 38x248 4416 238  TRA R I540WT-16A Cesaroni ~ 38x367 635 2694 CAR Rl J350SF-PS Loki 54x327 931 574  TRA
R 1212SS-14A Cesaoni ~ 38x245 364 2715  CAR Ra 1550R-20 Kosdon/AT ~ 38x370 575 295 NAR R J50W(5"co)SML ~ Aerotech ~ 38x337 6701 3611 TRA
R 1215R-SML Aerotech ~ 54x156 397 208  TRA R 1566-16A Cesaroni  38x245 370 1836 CAR R JOS0W(42" o} SML Aerotech ~ 38x337 6974 3811 TRA
R [216CL()-14A  Cesaroni ~ 38x367 6361 3125 CAR R I599N-P Aerotech  54x156 4049 195  TRA R J354WH-16A Cesaroni ~ 38x421 8187 4578 CAR
R I218WT-14A Cesaroni  54x152 4912 230  TRA R I600R-M Aerotech  38x337 5973 330  TRA R J355-16A Cesaoni ~ 54x329 11895 669  CAR
R 1218R-6,14P Aerotech  38x203 330 1727  NAR H [727-P Contrail 3Bx922 611 40cc TRA H J355-P Contrail 54x712 6789 530cc TRA
Rl 12208K-20 Animal 38x249 38 2019 NAR H [747-P Contrail 3Bx719 431 22%5cc TRA R J357BS-17A Cesaroni  38x360 6576 338  TRA
H 1221-P Contrail 3Bx712 310 370cc TRA R 1800-16A Cesaroni ~ 38x303 419 221 CAR R J357WW-P Animal 54x326 1000 5481 NAR
H 12223000C125/2-P Hypertek ~ 54x546 519 300cc TRA R [1299N-P Aerofech ~ 38x250 422 192 TRA H J358-P Contrail 54x922 9139 910cc TRA
Rl 12235K-14A Cesaroni ~ 38x303 43405 494  TRA R J360-15A Cesaoni  38x419 826 4131 TRA
R 1223GT-20A Gorilla 3Bx249 32793 181  TRA R JOOW-SML Aerotech ~ 54x243 7073 426  TRA R J360SM-16A Cesaroni ~ 54x320 10159 606  TRA
R 1224CL-15A Cesaoni ~ 29x365 3815 1825 CAR R JoAMY-P Cesaroni  38x367 644 3729 CAR Rl J365SK-P Animal 54x403 1125 7023 NAR
R 1225F)-6,1014  Aerotech ~ 38x250 368 264  TRA R JON-P Aerotech ~ 54x244 9452 55  TRA Rl J365BL-P Gorilla 54x326 852 498  TRA
H  I25PXQ00CCI250P Hypertek ~ 54x546 5275  300cc  TRA H JN5440C0076)-P Hypertek ~ 54x614 474 440cc  TRA R J370GG-P Animal 54x326 1040 5983 NAR
R 1229T-SML Aerotech ~ 54x156 411 206 TRA H JI0FX(@0CCOTBRNP Hypertek  54x614 758 440cc  TRA R J380SS-16A Cesaoni  54x320 1043 769  CAR
R 1235WC-P Gorila 3/x249 34 33 TRA S JIBW-SML Aerotech  54x368 1069 663  TRA Rl J3815K-15A Cesaoni  38x421 6599 688  TRA
R 1236BS-17A Cesaroni  38x243 413 204 TRA R JI4OWH/LB-P  Cesaroni ~ 54x329 12106 680  CAR R J394GR-13A Cesaoni ~ 38x500 9704 5721 CAR
R 1240-15A Cesaroni  38x303 5558 279  TRA H J140-P Propulsion ~ 38x881 664  5%cc CAR R J395-P Cesaroni  54x326 10793 573  CAR
R 1242WH-15A Cesaroni ~ 38x303 5482 3062 CAR H Ji44-p SkyRipper ~ 38x914 699  580cc TRA R J395RT-P Gorilla NAXNA 1026 524  TRA
R 1243WH-13A Cesaroni ~ 29x365 3817 2121 CAR Rl J1455K-19A Cesaroni  54x236 6991 417  CAR R J400SS-16A Cesaroni ~ 38x419 700 490  CAR
R 12456-SML Aerotech ~ 38x201 33407 187  TRA R JI50MY-P Cesaroni ~ 38x500 9492 5677 CAR R JA0ORR-P Animal 54x326 1100 558  NAR
H 1247Ws-P Contrail 54x7T11 637 NA  TRA H J150-P Contrail 38x92 654  550cc TRA R J400-P Cesaoni ~ 54x326 9769 723  CAR
H 1250-P Alpha 54x711 540 3538 NAR H J160-P RATTworks ~ 38x 1219 667  4%0cc TRA R JAOIFISML  Aerotech ~ 54x314 11154 730  TRA
H  I250HP-P Contrail 3Bx719 430 275cc TRA R JI67WC-P Gorilla 54x326 950 600 TRA R J405S-L Kosdon/AT ~ 38x476 722 367  TRA
R 1255-16A Cesaoni ~ 38x303 5173 2732 CAR H JI70(4400C09))-P Hypertek ~ 54x614 728  440cc  TRA R J410-16A Cesaroni ~ 38x421 7738 4098 CAR
H [260(440CC172)-P Hypertek ~ 54x614 5704 440cc TRA R JI75LW-PS Loki 54x330 1146 630  TRA R JA15W-SML Aerotech  54x314 1232 697  TRA
R 1271BB-20 Animal 3Bx258 390 1887  NAR R J180T-SML Aerotech ~ 54x230 764 4371 TRA H J416-P Contrail 54x922 1130 910cc TRA
S! 1280DM-14A Aerotech  38x355 56144 355  TRA H  JI0FX(440CCOJXP Hypertek ~ 54x614 827 440cc  TRA R J420CL-15A Cesaoni ~ 38x500 10078 4796 CAR
R 1280F-L Kosdon/AT ~ 38x314 382 182  TRA R J210-16A Cesaroni ~ 54x236 836 396  CARNAR R JA20R-SML Aerotech  38x337 658 345  TRA
R 1284W-610,14  Aerotech ~ 38x299 6073 3159 TRA H J2204400C110J-P Hypertek — 54x645 721 440cc TRA S JA25R-14A Aerotech ~ 38x356 67551 359  TRA
R 1285R-10,14P  Aerotech ~ 38x250 420 2302 NAR H J222-p Contrail 3Bx1227 928 830cc TRA S JA25R-14A Aerotech ~ 38x356 68033 631  TRA
R 1285-15A Cesaroni ~ 38x303 5101 2724 TRA Rl J230SK-P Animal 54x326 995 5257 NAR R J425BS-16A Cesaroni ~ 38x419 7839 406  TRA
R 12856G-20 Animal 38x258  3B3 2065 NAR H J234-p Contrail 54%x922 1033  910cc TRA R JA30WT-18A Cesaoni  54x236 8211 384  CAR
R 12878S-15A Cesaroni  38x303 486 363  CAR R J240-16A Cesaroni ~ 54x236 806 446  CAR R J440BB-20 Animal 38x370 653 3131 NAR
H 1290-P Contrail 38x922 430  460cc TRA H J242-p Contrail 38x1220 752  80cc TRA R J440BB-P Animal 54x326 1109 5284 CAR
Rl 1297SK-15A Cesaroni ~ 38x367 5428 591 TRA R J244WH-14A Cesaroni  54x236 8672 4721 CAR R J449BS-15A Cesaroni  54x320 12605 624  TRA
R 130076,10,14  Aerotech ~ 38x250 440 2216 NAR H J245p Contrail 54x719 644  530cc TRA R J450ST-P Animal 54x326 1070 5331 NAR
Ra 1301W-18 Kosdon/AT ~ 38x370 554 310 NAR H J246-P Contrail 38x92 673  550cc TRA Rl J450BL-P Gorilla 54x402 1121 658  TRA
R 1303BS-16A Cesaroni ~ 38x302 5376 270  TRA Rl J250SK-15A Cesaroni  54x236 6828 406  TRA R JA53WH-16A Cesaoni ~ 38x500 10126 5855 CAR
R I305FJ-6,10,14  Aerotech ~ 38x299 452 330  TRA H J250-P Contrail 3Bx71 430 370cc TRA R JA60T-SML Aerotech  54x230 806 386  TRA
H 1307-P Contrail 38x915 573 550cc TRA H J25004400C125)-P Hypertek — 54x614 7445 440cc TRA R J475BB-P Animal 54x403 12334 7045 CAR
H 1310(440CC172)) Hypertek ~ 54x645 5745 440cc TRA R J250F)-SMLXL Aerotech ~ 54x241 7116 511 TRA R J475-P Cesaroni  54x326 10249 723  CAR
R 1310S-SLP Kosdon/AT  38x368 6338 3163 TRA H J261G-P SkyRipper ~ 54x727 1248  830cc TRA R J480BB-P Animal 54x326 1165 55  NAR
Rl 13155K-20 Animal 38x370 572 3337 NAR H J263G-P SkyRipper ~ 54x607 844  550cc TRA R J4BSWC-PS Gorila 54x326 10597 552  TRA
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R J500ST-20A Animal 38x370 660 327 TRA R K470ST-P Animal 75x302 1679 826  TRA R K780R-P Aerotech  75x395 2371 1268 TRA
R J5006-SML Aerotech  38x344 69335 375  TRA R K475WW-P Animal 54x403 1400 7286 NAR R K800BB-P Animal 54x492 1950 914  NAR
R J510WL-L Aerotech ~ 38x584 11624 662  TRA R KA8OW-PS Aerotech ~ 54x570 22733 1318 TRA R K805G-P Aerotech ~ 54x401 1762 8711  TRA
Rl J5208K-16A Cesaoni ~ 38x510 658 498  TRA R KA90GR-16A Cesaroni ~ 54x488 19784 11554 CAR R KBOSWC-PS Gorilla 54x492 1765 920  TRA
R J520F-SML Aerotech ~ 38x368 64593 327 TRA R K500-18A Cesaroni  54x404 15956 8%2  CAR Rl KB15SK-P Cesaroni  54x649 23037 13421 CAR
R J525LW-P-SM  Loki 54x330 11125 625  TRA Rl K500SK-P Animal 75x368 1811 11235 NAR R K820BS-17A Cesaroni ~ 54x572 2383 1164  CAR
R J528LW-17A Loki 38x419 741 374 TRA H  K500SP-P Contrail 54x1524 2237 NA  TRA R K828BT-P Gorilla 54x492 17861 966  TRA
R J530IM-15A Cesaoni ~ 38x500 11155 5765 CAR R K510-P Cesaroni  75x350 2486 1197  CAR R K828F-SMLXL Aerotech ~ 54x579 20521 1450  TRA
R J535BT-P Gorila 54x327 11138 590  TRA R K513F-SMLXL Aerotech  54x410 14963 974  TRA Rl K830SF-PS Loki 54x726 2287 1376 TRA
R J540RSMLP  Aeotech ~ 54x314 1161 679  TRA Rl K5155K-16A Cesaroni  38x500 16539 9615 CAR R KB50DM-16A  Aerotech ~ 54x549 18631 1224 TRA
H J55-P Contrail 3Bx1220 795  736cc TRA R K520WH-17A  Cesaroni ~ 54x404 17105 944  CAR R K855-P Cesaroni  54x491 17262 1205  CAR
R J570W-SML Aerotech ~ 38x479 973 5358 TRA R K520RT-P Gorilla NAXNA 1356 698  TRA H K888BM-P Contrail 76x1016 2400  2050cc TRA
R J575F-SML  Aerotech  38x479 805 519  TRA H K525WS-P Contrail 54x1219 1620 NA  TRA R K40WT-18A Cesaroni ~ 54x404 16327 768  CAR
R J580SS-17A Cesaoni ~ 38x510 8963 550  TRA R K5305S-16A Cesaroni  54x404 1412 1025 CAR R K950ST-P Animal 54x492 1860 8874  NAR
R J595BS-16A Cesaoni ~ 38x510 985 510  TRA R K53066-P Animal 54x403 1410 7967 NAR R KIGOLWB-P-SM  Loki 54x499 1946 960 TRA
R JBOORL-16A Cesaoni  38x510 9986 688  TRA Rl K533BL-P Gorilla 54x491 1420 900  TRA R K975WW-P-SM  Animal 54x728 2450 13573 NAR
R JBOSF-L Kosdon/AT ~ 38x476 737 367  TRA S K535W-14A Aerotech ~ 54x358 14215 1264 TRA S KI9DM-14A  Aerotech ~ 54x610 18671 1224  NAR
R JBOTWC-18A Gorilla 38x 67794 360  TRA S K535W-14A Aerotech ~ 54x358 14148 770 TRA R K1000S-P Kosdon/AT ~ 54x728 25927 1301  TRA
H Jp42-P Contrail 54x922 10926 910cc TRA R K535-P Cesaroni ~ 54x403 14418 764  CAR Rl K1000SK-P-SM  Animal 54x728 2120 1297  NAR
R J712LB-15A Loki 38x406 7519 372 TRA Rl K540M-14A Aerotech ~ 54x401 15963 8767 TRA S K1050W-P Aerotech  54x676 2530 13622 TRA
R J745-P Cesaroni  54x326 11964 549  CAR R KS50W-SMLXL ~Aerotech ~ 54x410 1568 8891 TRA R K1050W-PS Aerotech ~ 54x648 2426 2240 TRA
R J750SP-16A Loki Bx62 92 617 TRA Rl K555SK-P Animal 54x492 1300 862  NAR R K1075GG-P Animal 54x728 2400 13999 NAR
R J760WT-19A Cesaroni  54x329 12657 576  CAR R K555WH-P Cesaroni  75x350 24062 1407  CAR Rl K1075SK-P Cesaroni  54x728 22451 1259  CAR
H J800-P Contrail 38x1227 928  685cc TRA H K5558G-P Contrail 54x1220 1687  14%0cc TRA R K1085WT-P Cesaroni  75x350 1125 2412 CAR
R JBOOT-SMLXL  Aerotech ~ 54x314 1295 6194 TRA R K560RR-P Animal 54x430 1480 750  NAR R KMOOFSMLXL Aerotech ~ 54x398 1472 771 TRA
R JB25R-M Aerotech  38x479 970 497  TRA R K560W-P-SM Aerotech ~ 75x39%6 2511 1425  TRA R K1103X-14A Aerotech ~ 54x401 17895 830  TRA
R J1026CT-14A Loki 38x625 12669 616  TRA R K570-17A Cesaroni  54x488 20629 9%0  CAR R KI27LB-14A  Loki 3Bx625 12846 624  TRA
R J1055-17A Cesaroni ~ 54x236 7466 358  CAR R K570WW-P Animal 54x492 1700 9146  NAR R K1130BB-P Animal 54x728 25507 1334  CAR
R J1299N-P Aerotech  54x230 845 3716 TRA R K5755S-P Cesaroni  75x395 2493 1803  CAR R K1185GT-P Gorilla 54x728 2460 1314 TRA
R J1365-P Cesaoni ~ 54x326 9324 444 CAR R K590-P Cesaroni ~ 54x403 13365 964  CAR R K1200-16A Cesaroni ~ 54x404 1364 960  CAR
R J1423N-P Aerotech  54x230 845 3716 TRA R KBOOWH-17A  Cesaoni  54x488 21298 1180  CAR R K1250WW-P Animal 54x491 19509 915  CAR
R J1520-17A Cesaroni  54x329 10925 1026  CAR T KB00TR-P RATTworks ~ 64x1219 2170 1476¢cc/370ml TRA R Ki275R-P Aerotech ~ 54x568 22249 1170  TRA
R JI799N-PS Aerotech ~ 54x314 10661 540  TRA R K6OOWW-P-SM  Animal 75x368 2500 12233 NAR R K1440-17A Cesaroni  54x572 2437 1129  CAR
R J2135N-P Aerotech  54x314 1261 5574 TRA R K60OF-SMLP  Kosdom/AT ~ 54x403 14285 7243 TRA R K1499N-P Aerotech ~ 75x260 1321 604  TRA
R K605RR-P Animal 75x368 2410 1231 NAR R Ki620-P Cesaroni  98x240 24369 1193  CAR
R K160CL-6 Cesaroni ~ 54x404 15255 772 CAR Rl K610SK-P Animal 54x491 1531 861 CAR R Ki720-P Cesaroni ~ 54x403 11762 5%  CAR
R KIBSW-SML  Aerotech ~ 54x437 14172 8368 TRA R K627LR-57,11,14  Loki 3Bx1200 15187 688  TRA Ra K1750R-P Kosdon/AT ~ 54x728 2423 1253  NAR
R K222WC-P Gorilla 54x402 1315 800 TRA R KB30BS-15A Cesaroni  54x404 16794 912  TRA R K1999N-P Aerotech  98x275 2569 1195 TRA
H K234-P Contrail 54x1220 1657  14%0cc TRA H KB30-P Contrail 75x813 1341 1400cc TRA R K2000VM-P Cesaroni ~ 75x350 23299 1102  CAR
R K235WC-P Gorilla 75x368 2049 1189 TRA R KB30WC-PS Gorilla 54x403 14148 73  TRA R K2045-17A Cesaroni ~ 54x404 14076 716  CAR
H K240@35CC125)-P Hypertek ~ 81x552 1292 835cc TRA R KB35-17A Cesaroni  54x488  19%4 1115 CAR R K2050ST-PS Aerotech ~ 54x381 13847 674  TRA
H K240H-P RATTworks ~ 64x908 18447 1507cc TRA R KB50SS-16A Cesaroni  54x488 17495 1281  CAR
S K250W-P Aerotech  54x673 2484 1543 TRA R KB50PK-21A Cesaroni  54x488 19971 1135  CAR H 1200(1685CC0%L)-P Hypertek ~ 75x1031 2639  1685cc TRA
S K250W (LMS)-P  Aerotech ~ 54x649 2342 1400 TRA R Ke50T-P Aerofech ~ 98x289 24057 1280 TRA H o L25X(1685CC090LAX)P Hypertek ~ 75x 1031 2789 1685cc TRA
R K250LWM-P-SM  Loki 54x499 1607 938  TRA R KB50RR-P Animal 54x492 1840 931 NAR R L265MY-P Cesaroni ~ 54x649 26446 1603  CAR
H K257G-P SkyRipper ~ 54x912 1733 1130cc TRA H K654BS-P Contrail 75x711 2132 1400cc TRA R L339N-P Aerotech %Bx302 2793 17% TRA
R K260CL-P Cesaroni  54x572 22851 11493 CAR R K660-17A Cesaroni  54x572 2437 1177 CAR H  L350(1685CC125L)P Hypertek ~ 75x1031 30429 1685cc TRA
R K26TWHLBP  Cesaoni ~ 54x488 20209 11519 CAR R K661BS-P Cesaroni  75x350 24304 1182  CAR H LIGX(168CCISAP Hypertek  75x 1031 2851  1685cc TRA
H K265SP-P Contrail 54x1219 1684  14%0cc TRA R K665-P Cesaroni ~ 54x403 13799 94  CAR H L369-P Contrail T5x 1347 3829  3200cc TRA
R K27OW-SMLXL Aerotech ~ 54x579 1968 1188  TRA R K67066-P Animal 54x492 1751 1014  NAR R L395MY-P Cesaroni  75x757 49368 3423  CAR
R K300CL-P Cesaroni ~ 54x649 2546 12657 CAR R K670-P Cesaroni  54x491 18061 955  CAR R L40OW-PS Aerotech ~ 98x444 46546 2696  TRA
H K300-P Contrail 75x1016 1909  2050cc TRA R K670WC-PS Gorilla 75x368 23647 1184  TRA R L425WC-PS Loki 76x498 3372 1837 TRA
H K321-P Contrail 54x1220 1570  14%0cc TRA Rl K6755K-18A Cesaroni  54x572 20096 1140  CAR H L475(1685CC172)-P Hypertek ~ 75x1031 2774  1685cc TRA
R K327WC-P Gorilla 54x491 1616 1000 TRA H Ke78-P Contrail 75x1016 1847  2050cc TRA R L480LR-P Loki 76x498 32034 1830 TRA
H K347B-P SkyRipper ~ 54x 912 1529 1130cc TRA R K680R-P Aerotech ~ 98x289 2358 1316  TRA H LSGFX16BCCTTALAXP Hypertek  75x 1031 2994  1685cc TRA
T K350TR-P RATTworks  64x914 1861  1170cc/250ml TRA Rl KB9OSF-PS Loki 54x483 1616 920  TRA H L540(2800CC172L)-P Hypertek ~ 75x 1387 4615  2800cc TRA
R K350LWM-P-SM  Loki 54x736 2374 1400 TRA R K695R-MLP Aerofech ~ 54x410 1514 903  TRA H L550(1685CCRGL)-P Hypertek ~ 75x1031 3095  1685cc TRA
R K36OWH-13A  Cesaroni  54x329 12809 7082 CAR R K695BT-P Gorilla 54x403 1463 681  TRA H LSTOX(2800CITALFNP Hypertek — 75x 1387 4716 2800cc TRA
R K365RR-P Animal 75x244 1675 946  NAR R K700W-P Aerofech ~ 54x568 2261 1303  TRA H LS75Q800CCRGLHP  Hypertek ~ 75x 1387 4831  2800cc TRA
R K375WP-P Aerotech ~ 54x570 22281 1292 TRA R K700BB-P Animal 54x430 1650 745  NAR R L585IM-P Cesaroni  75x350 26534 14498 CAR
R K400GR-14A Cesaroni ~ 54x404 15067 9243 CAR R K700-P Cesaroni  54x491 16596 1205 CAR H  L600-P RATTworks ~ 64x 1066 3152  1858cc TRA
R K400S-SML Kosdon/AT ~ 54x403 13862 7218 TRA R K700RT-P Gorilla 54x492 1691 8%  TRA H  L600-P WCH 75x1016 3161  2363cc CAR
H kd04-P Contrail 75x1016 2441 2050cc TRA H K77-P Contrail 75x813 1386 1400cc TRA R L610-P Cesaroni ~ 98x394 4842 2415 CAR
Rl K411BL-PS Gorilla 75x368 17857 1132 TRA R K710BB-P Animal 54x491 17914 8807 CAR H  LGIOFX1GB5CCRALA)P  Hypertek  75x 1031 3131 1682cc TRA
R K445-17A Cesaroni ~ 54x404 16363 792  CAR R K711WH-18A Cesaroni ~ 54x572 23772 1398  CAR H L69FXQB00CCRALA)P  Hypertek  75x 1387 4951  2800cc TRA
R K450BB-P-SM  Animal T5x244 1845 8816 NAR Rl K7355K-P Cesaroni  75x350 19552 1173  CAR R L640DT-P Cesaroni  54x649 27722 1293  CAR
Rl K4545K-19A Cesaroni ~ 54x404 13637 7692 CAR R K740CS-18A Cesaroni ~ 54x404 18739 8462 CAR R L645GR-P Cesaroni  75x486 34198 2072 CAR
R K455-P Cesaroni  54x403 1483 716 CAR R K750-18A Cesaroni  54x572 23525 1321  CAR Rl L666SK-P Animal 75x870 2700 16467 NAR
H  K456-P Contrail 75x813 1628 1400cc TRA Ra K750W-P Kosdon/AT ~ 54x728 2468 1315  NAR R L700BB-P-SM  Animal 75x368 2500 11939 NAR
R K458W-P Aerotech  98x275 24646 1425 TRA R K763GT-P Gorila 54x491 17403 975  TRA R L730-P Cesaroni ~ 54x649 2765 1351  CAR
H K460-P WCH 75x762 1988  1493cc CAR H Ki77-P Contrail 75x1017 1833  2050cc TRA H - L7A0FX(2800CC200MFX}P Hypertek ~ 75x 1438 5033  2800cc TRA
Rl K4G5DM-14A  Aerotech ~ 54x401 1281 866  TRA R K780BS-15A Cesaroni ~ 54x488 21078 1140  TRA R L777WW-P-SM  Animal 75x497 3140 17623 NAR

44 JANUARY/FEBRUARY 2018 SPORT ROCKETRY



Designation Mfg. Size Total  Propel. Cert. Designation Mfg. Size Total  Propel. Cert Designation . Size Total  Propel. Cert.

Notes Impulse  Mass  Group Notes Impulse  Mass  Group Notes Impulse  Mass  Group
(mm)  (N-sec) (grams) (mm)  (N-sec) (grams) (mm)  (N-sec) (grams)

Rl L780SF-PS Loki 76x498 3006 1772 TRA R MBSW-PS Aerotech 75911 75608 4320  TRA R M2020-P Cesaroni  75x757 84294 4349  CAR
R L789RT-PS Gorilla 75x498 32618 1796  TRA H M700-P WCH 75x 1473 5502 3951cc CAR R M2045BS-P Cesaroni  75x893 7388 3547  CAR
R L800-P Cesaroni  75x486 3759 1795  CAR H M711BS-P Contrail 75x1371 5507 3200cc TRA Rl M2050SK-P Cesaroni  76x1039 67446 3870  CAR
H  L800-P Contrail 75x1372 3759  3200cc TRA H o M740Q800CC00MP  Hypertek  75x 1438 5143 2800cc TRA R M207585-P Cesaroni  75x893 62866 3982 CAR
R L805WH-P Cesaroni  54x649 2833 1640  CAR R M745WC-PS Gorilla 75x785 5368 2900  TRA Rl M2080SK-P Cesaroni  75x1025  6827.3 4107  CAR
Rl LB20SK-P Cesaroni  75x486 29456 1760  CAR R M750W-P Aerotech ~ 98x732 9325 5300  NAR R M21006-P Aerotech ~ 98x598 7802 3048  TRA
R L840CT-P Loki 78x499 38809 2074  TRA R M7r95-P Cesaroni  98x702 10133 4892 CAR R M2150RL-P Cesaroni  75x893 7454 3835  CAR
R L850W-P Aerotech  75x531 3642 2075 TRA R MBAOWH/LB-P  Cesaroni ~ 75x8793 75212 4249  CAR Rl M2200SK-P-SM Animal 75x1039 6350 3766  NAR
R LB5IWH-P Cesaroni  75x486 36832 2110  CAR R M900-P Loki 76x785 53324 3030 TRA R M2245-P Cesaroni  75x1025 99767 5074  CAR
S L875DM-PS Aerotech ~ 54x653 38874 2608  TRA H M90o-P RATTworks ~ 69x 1828 64635 3716cc TRA R M22500S-P Cesaroni  75x621 54722 2489  CAR
R L8Y0SS-P Cesaroni  75x530 3762 2670  CAR H  MIS6(3500CCRGM)-P Hypertek ~ 98x 1166 6421 3500cc TRA H M2281BF-P Contrail 75x1524 5481 5300cc TRA
R L900RR-P Animal 7ox497 3450 1771 NAR H - MSGOFX800CC30NPK)P Hypertek ~ 75x 1438 5126 2800cc TRA R M2400T-P Aerotech ~ 98x597 7717 36926 TRA
R L90ODM-PS Aerotech ~ 75x653 3787 2694  TRA H MI0004G30CCRGM)P Hypertek ~ 98x 1405 9155  4630cc TRA R M2500T-P Aerotech ~ 98x751 9671 47112 TRA
R L910CS-P Cesaroni  75x350 2851 1270  CAR H o MIOOI(4780CRGMIP Hypertek ~ 98x 1438 9835 5478cc  TRA R M2500GG-P-SM  Animal 75x1039 7800 4248  NAR
R L930LWB-P-SM  Loki 75x499 3587 1836 TRA H - MHOORXUG30CCRAIRXI Hypertek ~ 98x 1405 9114 4630cc  TRA R M2505-P Cesaroni ~ 98x579 7450 3339  CAR
R L936IM-P Cesaroni  54x649 31468 1567  CAR H - MHOISPXS00CCRGIRY-? Hypertek 98 x 1166 6334 3500cc  TRA R M2550LB-P-SM  Loki 76x785 6502 3065 TRA
R L952W-P-SM Aerotech ~ 98x427 4656 27497 TRA R M1025WC-P Gorilla 9x870 9581 5329 TRA H M2700BS-P Contrail 98x1524 6034  5300cc TRA
H  LO70(28000C300M}P  Hypertek ~ 75x 1438 5098  2800cc TRA H - MHOAPXUG30CCRAIRY- Hypertek 98 x 1438 10098  4638cc  TRA H M2800BG-P Contrail 98x1524 6060  5300cc TRA
R L985-P Cesaroni  54x728 26646 1295 CAR R M1060-P Cesaroni  98x548 7441 3622 CAR Ra M2900R-P Kosdon/AT ~ 75x1039 7310 3755  NAR
R L985GT-PS Gorilla 75x49784 3580 1875  TRA Rl M1075DM-PS  Aerotech ~ 98x649 5571 3846  TRA R M2925WC-PS  Gorilla 75x1039 78978 3820 TRA
R L990BS-P Cesaroni  24x649 2771 13694 CAR R M1085WC-PS  Gorilla 75x1039 6958 3932 TRA R M3000ST-P Animal 75x1039 7367 3819 TRA
R L9%RL-P Cesaroni  75x486 3618 19125 CAR R MI101WH-P Cesaroni  75x621 51976 2093  CAR R M300OLW-PS Loki 76x1039 89243 4350  TRA
S L1000W-18A Aerotech ~ 54x635 26663 1484  TRA R M1160GR-P Cesaroni  75x757 58802 3454  CAR R M3100WT-P Cesaroni  75x757 61178 2003  CAR
R L1000S-P Kosdon/AT ~ 54x728 2592 1301  TRA Rl M1200SF-PS Loki 76x785 51226 2968  TRA R M3400WT-P Cesaroni  98x702 99945 4452  CAR
R L1030-P Cesaroni  54x649 27879 1516  CAR R M1230M-P Cesaroni  75x621 55065 2900  CAR R M3500R-P Aerotech ~ 75x1039 7310 3755 ~ NAR
R L1040DM-PS Aerotech  75x653 3769 2602  TRA R M1290WH-P Cesaroni  98x548 76493 4295  CAR R M3700WT-P Cesaroni  75x803 68003 3019  CAR
R L1040R-PS Loki 54x727 37077 1746  TRA R M1297W-P Aerotech ~ 75x665 54166 2722  TRA R M45008T-P Aerotech ~ 98x7680 7277 3425  TRA
R L1050BS-P Cesaroni  75x786 3727 1774  CAR R M1300M-P Cesaroni  75x757 64382 3437  CAR R M4770-P Cesaroni  98x548 73124 379  CAR
R L1060GG-P-SM  Animal Tox497 36226 19178 NAR Rl M1305M-PS Aerotech ~ 98x649 6891 4080  TRA
R L1065BL-BS Gorilla 75x787 42097 5329 TRA R M1315W-P Aerotech ~ 75x801 67135 34994 TRA R N1000W-P Aerotech ~ 98x1046 14126 7925  NAR
R L1080BB-P Animal 75x497 3700 1717 NAR S MI340W-PS Aerotech ~ 98x556 73689 2585  TRA R N1100-P Cesaroni  98x 1046 14005 6790  CAR
R L1090SS-P Cesaroni  75x665 4815 34903 CAR R M1350WW-P-SM  Animal 75x78 5725 29273 NAR R N1560WH-P Cesaroni  98x1239 16803 9%46  CAR
R L1090W-PS Aerotech ~ 54x623 26713 1468  TRA S MI350W-PS Aerotech  75x622 51782 4808  TRA R N1720WC-PS  Gorilla 98x1213 14236 7456  TRA
R L1100RR-P-SM  Animal 54x728 2576 1346  NAR R MI355RT-PS Gorilla 75x787 51646 5216  TRA R N180OWH-P Cesaroni  98x702 10367 5727  CAR
R LIHIST-P Animal 7ox497 3480 1642 TRA R M1400-P Cesaroni  75x757 6261 2092 CAR R N1975GR-P Cesaroni  98x1010 14272 8560  CAR
R Lif15-P Cesaroni  75x621 5015 2394  CAR R M1401WH-P Cesaroni  75x757 62683 3508  CAR R N20oow-P Aerotech ~ 98x1046 13347 77526 TRA
R L1150R-P Aerotech ~ 75x530 3517 1902  TRA R M1419W-P Aerotech ~ 98x579 77555 4077 TRA R N2020WwW-P Animal 98x870 10281 51609 NAR
R L1150WC-PS Gorilla 75x498 35757 1974 TRA R M1450-P Cesaroni  98x702 9955 4830 CAR R N2200PK-P Cesaroni  98x1010 12066 6122  CAR
R LI170F-PS Aerotech ~ 75x665 4229 2805 TRA Ra M1450W-P Kosdon/AT ~ 75x1039 7813 4150  NAR R N2500-P Cesaroni  98x1010 13633 6778  CAR
HI' L12225F-P Contrail 75x1524 3895  3200cc TRA R M1480RR-P-SM  Animal 75x785 5800 3000  NAR R N2501WH-P Cesaroni ~ 98x1010 15227 849  CAR
R L1276RR-PS Animal 54x728 2729 1475 TRA R M15006-P Aerotech  75x653 5220 2631  TRA R N2540GR-P Cesaroni  98x1239 17907 10700 CAR
Rl L1290SK-P Cesaroni  76x785 ~ 4701.1 2705  CAR R M1520B-P Cesaroni  98x548 7579 3602  CAR R N2600GG-P Animal 98x870 10607 55914 NAR
R L1300R-P Aerotech  98x443 4567 2632 TRA R M1540M-P Cesaroni  75x757 68194 36244 CAR Rl N2600SK-P Cesaroni  98x1010 11077 6618  CAR
R L1300BB-P-SM  Animal 54x728 2672 1314 NAR R M1545GR-P Cesaroni  75x1025 81867 4835 CAR R N2700BB-P Animal 98x870 11452 5147.1  NAR
R L1350CS-P Cesaroni  75x486 4631 1905  CAR R M1550R-P Aerotech ~ 75x801 5600 3170  TRA R N2712WC-PS Gorilla 98x870 10813 5286  TRA
R L13555P-P Cesaroni  75x621 40255 30124 CAR R MI560WT-P Cesaroni  98x394 5342 2452 CAR R N28oOWW-P Animal 98x1213 14802 76947 NAR
R L1390G-PS Aerotech ~ 78x531 39487 4104  TRA Rl M15658L-P Gorilla 98x870 7533 4992  TRA R N2850BS-P Cesaroni  98x1010 13767 6759  CAR
R L1395-P Cesaroni  75x621 48954 23649 CAR H Mi575-P Contrail 98x1524 6547  5300cc TRA Rl N2876SK-PS Animal 98x122 11940 13675 TRA
Rl L1400SK-P Animal 75x785 4744 28294 NAR R M1590CL-P Cesaroni  75x893 75446 350  CAR R N2900CL-P Cesaroni  98x 1239 17614 8449  CAR
R L1400F-P Kosdon/AT ~ 54x728 2640 1248 TRA R M1600R-P Aerotech ~ 98x579 7084 4026  TRA R N3180-p Cesaroni~ 98x1010 14200 7460  CAR
R L1400LW-P-SM  Loki 54x736 28506 1400 TRA Rl M1610BL-PS Gorilla 75x1039 59735 3654 TRA R N3300R-PS Aerotech 98 x1069.46 14041 7512 TRA
Rl L1400M-PS Aerotech ~ 75x653 49009 2648  TRA R M1630TT-P Cesaroni  75x1039 82121 3%48  CAR R N330TWH-P Cesaroni  98x 1239 19318 10658 CAR
Rl L1410SK-P Cesaroni  75x757 48283 2875  CAR R M1665WC-PS  Gorilla 75x787 57050 5579  TRA R N3400SK-P Cesaroni ~ 98x1239 14263 8282  CAR
R L1420R-P Aerotech ~ 75x443 4603 2560  TRA R M1670BS-P Cesaroni  75x757 60417 29561 CAR R N3800BS-P Cesaroni ~ 98x1239 17632 8449  CAR
HI L1428SF-P Contrail 76x1753 4733 3200cc TRA R M1675PK-P Cesaroni ~ 75x757 6162 3019  CAR R N3BOOLW-PS Loki 102x1041 12490 6124 TRA
R L1482LB-P-SM  Loki 54x497 3882 1839 TRA Rl M1730SK-P Animal 98x870 8115 49452 NAR R N4000BB-P Animal 98x1213 16461 75657 NAR
R L1500T-P Aerotech ~ 98x665 50893 24909 TRA Rl M1770SK-P Cesaroni  75x893 59334 3520 CAR R N4100RL-P Cesaroni  98x1239 17790 9101  CAR
R L1520T-PS Aerotech ~ 75x518 37159 1854  TRA R MI780NT-PS Aerotech ~ 75x653 5783 2560  TRA R N48ooT-P Aerotech ~ 98x1201 19361 95708 TRA
R L16855S-P Cesaroni  75x757 50693 37731 CAR Rl M1790SK-P Cesaroni  98x702 80889 4706  CAR R NSGOOWT-P Cesaroni  98x1010 13628 6363  CAR
R L1720WT-P Cesaroni  75x486 1688 2660  CAR R M180OFJ-P Aerotech ~ 98x665 8200 9163  TRA R N5800CS-P Cesaroni ~ 98x 1239 20146 9021  CAR
R L2050LW-PS Loki 54x1041 48024 2388 TRA R M1800BS-P Cesaroni  98x702  9867.7 4802  CAR R N10000-P Cesaroni  98x1010 10347 5200  CAR
R L22006-P Aerotech  75x653 5104 2618  TRA R Mi810RL-P Cesaroni  75x757 6132 31%6 CAR
R L2300G-P Aerotech  54x728 2756 1310  TRA R M1830CS-P Cesaroni  75x621 56037 2542  CAR R 02645BL-P Gorilla 152x1206 24333 15149 TRA
R L2375WT-P Cesaroni  75x621 2225 4864  CAR R M1B45NT-PS Aerotech ~ 98x5979 83078 3772  TRA Rl 03700SK-P Cesaroni  161x957 29920 17157 CAR
R [25008T-P Aerotech ~ 98x5120 4679 2313  TRA R M1850W-P Aerotech  75x924 7680 4009  TRA R 04900BS-P Cesaroni ~ 161x957 37148 17700 CAR
H L2525GF-P Contrail 75x1524 46814 3200cc TRA R M1850G6-P Animal 75x781 5920 3375 TRA R 04925WC-P Gorilla 152x1219 33005 16575 TRA
R L3150-P Cesaroni  98x394 48078 2386 CAR R M1882LW-PS  Loki 76x787 6303 3130 TRA R 05100-P Cesaroni  161x803 29990 13245 CAR
R 13200-P Cesaroni  75x486 33003 1555  CAR R M1890-P Cesaroni ~ 98x702 98756 5280 CAR R 05800-P Cesaroni  161x754 30606 13950 CAR
S LM000W-18A  Aeotech ~ 54x635 26844 2194  TRA R M1900BB-P Animal 75x785 6100 2733  NAR H  06300-P Contrail 156x 1829 27244 15000cc TRA
R M1939W-P Aerotech ~ 98x732 10482 57191 TRA R 08000-P Cesaroni 161x957 40960 18610 CAR
R M520-P Cesaroni  98x548 72785 3713  CAR R M1969SF-PS Loki 76x1038 72958 4266 TRA S 025000VM-P Cesaroni  132x 1407 30795 14471 CAR
R MB50W-P Aeotech ~ 75x801 5964 3351  NAR R M2000R-P Aerotech ~ 98x732 9218 5368  TRA
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Want to become a better

ROCKET SG

ENTIST?

Connect With a local

NAR Section Near You!

Alabama
Huntsville Area Rocketry Association
(HARA) #403
Huntsville, Alabama
Vinson Huegele, huegele@bellsouth.net
(256) 881-2904
http://hararocketry.org/hara/

South East Alabama Rocketry Society
(SEARS) #572

Panama City, Alabama

Greg Lane, lanekg@gmail.com

(850) 774-4159
http://www.sears572.com/

Birmingham Rocket Boys (BRB) #665
Gardendale, Alabama

Ronald Dunn, rdunn465@gmail.com
(205) 675-5847
http://birminghamrocketboys.com/

Sky Scrapers (SKYS) #781
Birmingham, Alabama

Farleigh Dismukes, SkyScrapers365@
gmail.com

(866) 710-6262

Alaska
Alaska Northstars (AK N*S) #726
Anchorage, Alaska

Troy Pierce, fortybelowzeronomore@gmail.com

(907) 787-9774
http://www.aknorthstars.org/

Arctic Amateur Rocketry Council
(AARC) #764

Fairbanks, Alaska

Jeffrey L. Rothman, jlrothman44@gmail.com
(907) 322-0255
https://www.facebook.com/Arctic-Amateur-

Rocketry-Council-1118240004854483/photos/

Alberta
Airdrie Space Science Club (ASSC) #794
Airdrie, Alberta
Brian Jackson, bjackson@rockyview.ab.ca
(403) 804-7731

o

Arizona
Superstition Spacemodeling Society
(SSS) #506
Peoria, Arizona
Guy Smith, guylsmith57@msn.com
(623) 221-4026
http://www.sssrocketry.com/

Southern Arizona Rocketry Association
(SARA) #545

Tucson, Arizona

Stephen Lubliner, 103056.621@
compuserve.com

(520) 296-1689
http://www.sararocketry.org/

Hopi Hawks (Hopi Hawks) #636
Scottsdale, Arizona

Mark Phillips, mark@phillipsoasis.com
(602) 524-0376
http://www.hopirockets.com/

Eagle Aerospace (EA) #783
Prescott, Arizona

Daniel Dyck, Dyckd@my.erau.edu
(206) 369-4660
http://www.eagleaerospace.com/

Gila Valley Rocketry Association
(GVRA) #814

Safford, Arizona

John R. Ratje, jratje@hotmail.com
(928) 428-7717

Arkansas

Reddie Rockets #777

Arkadelphia, Arkansas

Rick McDaniel, mcdanir@hsu.edu

(870) 230-5170
http://www.hsu.edu/Academics/Programs/
Physics/ReddieRockets.html

California

Diego Area Rocket Team (DART) #317
San Diego, California

Dave Cook, caveduckl7@gmail.com
(619) 203-4441

hutp://dartrocketry.org/

Southern California Rocket Association
(SCRA) #430

Fullerton, California

Martin Bowitz, mebowitz@earthlink.net
(714) 529-1598

http://home.earthlink net/~mebowitz

Livermore Unit of the NAR (LUNAR) #534
Livermore, California

Jack Hagerty, advisor@lunar.org

(925) 437-8543

http://www.lunar.org/

Rocketry Organization of California (ROC)
#538

Walnut, California

Gregory Lyzenga, lyzenga@hmc.edu

(626) 797-5672

http://www.rocstock.org/

Sacramento Area Rocketry Group
(SARG) #557

Rocklin, California

Dave Kenyon, dkenyon@starstream.net
http://www.sargrocket.org/

AIAA OC Rocketry (AOCR) #718

Orange, California

Bob and Jann Koepke, rkoepke@socal.rr.com
(714) 288-0321

http://aiaaocrocketry.org/
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Southern Kern Aeronautics & Rocketry
(SKAR) #779

Rosamond, California

Chris Birkinbine, skarclub@gmail.com
(785) 717-5396

http://www.skarclub.org

Orange County Rocket Society (OCRS) #784
Costa Mesa, California

Joel M. Jones, simpleamps@me.com

(949) 378-7393

http://www.ocrocketsociety.org/

AFE Rocketry (AFE) #791
Santa Cruz, California

Jay Friedland, jay@cinemagic.com
(831) 420-1042
http://afetarc.wordpress.com/

ARLISS (ARLISS) #801
Sacramento, California

William Walby, wiwalby@ucdavis.edu
(916) 739-0404

http://arliss.org/

San Fernando Valley Rocketry (SFVR) #817
Reseda, California

Garen Ordoyan, GarenOrdoyan@gmail.com
(818) 269-9818

Astra (ASTRA) #820
Alameda, California

Kris Smith, kris@astraspace.com
(347) 506-2906

Colorado

Colorado Rocketry Association of Space
Hobbyists (CRASH) #482

Highlands Ranch, Colorado

Ron Coffee, ron_coffee@hotmail.com

(303) 913-3955
http://www.crashonline.org/

Colorado Springs Rocket Society
(COSROCS) #515

Colorado Springs, Colorado

Dr. Warren B. Layfield Ph.D., section515@
juno.com

(719) 646-0175/(719) 331-3480
http://www.cosrocs.org/

Northern Colorado Rocketry (NCR) #565
Boulder, Colorado

Jeffrey Joe Hinton, kjwhouse@msn.com
(303) 449-9344

http://www.ncrocketry.org/

S. Colorado Rocketeers (SCORE) #632
Pueblo, Colorado

Max I. Exline, emil003@qwestoffice.net
(719) 543-6947

http://www.scronline.net/

San Luis Valley Rocketeers (SLV ROC) #774
Alamosa, Colorado

Mathew Abbey, abbeyinc@bresnan.net

(719) 937-2411



NAR Sections: Club Launches ¢ Building Sessions * High Power Certification ¢ More Fun!

CloudBusters (CB) #807
Durango, Colorado

Scot Davis, durangoscot@gmail.com
(970) 946-8979

Colorado OrbitMakers: Experimental
Rocket Design & Development Crew
(COM) #810

Arvada, Colorado

Jason C. Kuczek, jason@orbitmakers.org
(720) 244-1890
http://www.OrbitMakers.org

Connecticut

CATO Rocketry Club (CATO) #581
Rocky Hill, Connecticut

Al Gloer, Al_Gloer@cox.net

(860) 563-1717
http://www.catorockets.org/

Delaware

SEDS at the University of Delaware
(SEDS) #815

Newark, Delaware

Michelle Hallenbeck, mkh@udel.edu
https://studentcentral.udel.edu/organization/
SEDS

Florida

Spaceport Rocketry Association (SRA) #342
Melbourne, Florida

Terry Markovich, info@spaceportrocketry.org
(321) 693-2618
http://www.spaceportrocketry.org/

Florida Spacemodeling Association
(FSA) #481

Royal Palm Beach, Florida

Rick Boyette, roketrik@aol.com

(561) 790-5766
http://fsa-twp.webs.com/index.htm

Northeast Florida Association of Rocketry
(NEFAR) #563

Jacksonville, Florida

Gregory R. Lukach, lukachg@yahoo.com
(904) 821-8228

http://www.nefarnet/

South East Alabama Rocketry Society
(SEARS) #572

Panama City, Florida

Greg Lane, lanekg@gmail.com

(850) 774-4159
http://www.sears572.com/

Rockets of Orlandos Community
Kids (ROCK) #622

Orlando, Florida

Brian Coyle, j.brian.coyle@gmail.com
(407) 291-3450
http://www.r-o-c-k.org/

Florida Association of Spacemodeling
Hobbyists (FLASH) #688

Tallahassee, Florida

Bruno Dipasquale, gemini23us@yahoo.com
(239) 776-5978
http://www.flashrocketry.org/

Broward Area Rocketry Society
(BARS) #717

Ft. Lauderdale, Florida

Marc Schlesinger, info@narbars.org
(954) 922-8627

http://narbars.org/

Homestead Public Rocketry Club
(HPRC) #745

Homestead, Florida

Sergio Cruz, sergiothirteen@yahoo.com
(786) 379-1073
hutp//www.facebook.com/hpre.cc

Regional Orlando Applied Rocketry
(ROAR) #795

Orlando, Florida

Adam Nehr, gnur@gnc.net

(407) 694-1392

Georgia

Southern Area Rocketry (S0AR) #571
Roswell, Georgia

Jorge Blanco, jorgeb@bellsouth.net
(770) 642-7075
http://www.soarrocketry.org/

South East Alabama Rocketry Society
(SEARS) #572

Panama City, Georgia

Greg Lane, lanekg@gmail.com

(850) 774-4159
http://www.sears572.com/

Georgia Tech Ramblin’ Rocket Club
(GTRC) #701

Atlanta, Georgia

Joseph Mattingly, ramblinrocketclub@
gmail.com

(502) 386-8409
http://rocket.gtorg.gatech.edu

Society of Tellus Amateur Rocketry
(STAR-GA) #737

Kennesaw, Georgia

Bob Gossman, blnscape@comcast.net
(770) 919-1786
http//tellusmuseum.org/

o0
Hawadaii
Hawaii Kai Rocketeers (HKR) #782
Honolulu, Hawaii
Mike Terry, mterry@bchdesign.com
(803) 352-5736

Center for Aerospace Education Launch for
University Students (CAELUS) #800
Kaneohe, Hawaii

Jacob Hudson Jr., jacobh@hawaii.edu

(808) 347-8246

Society of High Altitude Rocket Kids
(SHARKSs) #811

Hilo, Hawaii

Kevin Cornwell, kevin@cornwell.net
(808) 747-4768

Idaho

Treasure Valley Rocketry Association
(TVRA) #603

Boise, Idaho

Rick Bier, rick@rbier.us

(208) 407-2202
http://www.tripoliidaho.org/

VISIT WWW.NAR.ORG TO BECOME A MEMBER TODAY!

GREAT.REASONS
TO JOINITHEJNAR!

EXCITING LOCAL CLUBS

B Proven Rocketry Experts

B 100’s of Launches Nationwide.
B Wonderful Friends

SPORT ROCKETRY

B Unique “How To” Articles

B Electrifying Launch Coverage
B Stunning Rocket Plans

B Six Great Issues Annually
HIGH POWER
CERTIFICATION

B Monster Rocket Motors

B Superior Vehicles

B Awesome Achievement
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Hlinois
Northern Illinois Rocketry Association
(NIRA) #117
Arlington Heights, Illinois
Paul Neff, paul.neff@gmail.com
(847) 302-5637
http://www.nirarocketry.org/

Central Illinois Aerospace (CIA) #527
Savoy, lllinois

Robert Brunner, rbrunner@gmail.com
http://www.ciarocketry.org/

Prairie State Rocketry (PSR) #528
Aurora, Illinois

Dennis McAuliff, dmcaul1453@yahoo.com
(630) 820-6282
http://www.psrocketry.com/

Fox Valley Rocketeers (FVR) #683
Woodstock, Illinois

Mark B. Bundick, mbundick@earthlink.net
(815) 337-9068
http://www.foxvalleyrocketeers.org/

Illinois Society of Amateur Rocketry
(ISAR) #696

Montgomery, Illinois

Patrick Butler, pat@appraisalservices.com
(630) 897-3339
http://www.isar-rocketry.com/

Illinois Rocketry Society (IRS) #708
Rosemont, Illinois

Tom Pastrick, tepastrick2276@juno.com
(847) 375-8818

Indiana

Summit City Aerospace Modelers
(SCAM) #282

Fort Wayne, Indiana

Craig Harmeyer, koahound@gmail.com
(260) 750-0642

Launch Crue (Launch Crue) #519
Holland, Indiana

Chad Ring, ring@psci.net

(812) 536-5000
http://www.launchcrue.org/

A Method Of Reaching Extreme Altitudes
(AMOREA) #540

Carmel, Indiana

Steve McQueen, psubl101@indy.rr.com
http://groups.yahoo.com/group/amorea

Rocketeers of Central Indiana (ROCI) #625
McCordsville, Indiana

Mario Perdue, mperdue@indyrockets.org

(317) 850-3775

http://www.indyrockets.org/

Indiana Rocketry Society (IRS) #711
Lafayette, Indiana

Victor M. Barlow, vmbarlow@purdue.edu
(765) 414-2848
http://www.indianarocketry.org

Michiana Rocketry (MR) #721

Saint Joseph, Indiana

Dave Brunsting, dacsmema@gmail.com
(269) 428-0466
http://www.michianarocketry.org/

Lifetime membership is

available to any new or renewing
senior member of the National
Association of Rocketry. Pay a
one-time fee of $1,000 and
become a NAR member for life.

Call NAR headquarters at
(800) 262-4872. Marie will fulfill
your membership over the

phone; life memberships
can not be purchased online.
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Elkhart Rocketry Group (ERG) #813
Elkhart, Indiana
Tom Ha, rocketha@gmail.com

Kansas
Kansas Organization for Space Modeling
(KOSMO) #427
Andover, Kansas
Steven Saner, info@kosmo427.org
(316) 640-8715
http://www.kosmo427.org/

Emerald City Rocket Club (ECRC) #751
De Soto, Kansas

Miranda Young, mlyoung@usd232.org
(913) 667-6250 Ext. 6034

Kentucky
Bluegrass Rocketry Society
(BluesRockS) #657
Elizabethtown, Kentucky
Ed Seward, ed.seward@ymail.com
(270) 982-4492
http://www.kyrocketry.com

o
Lousiana
South Louisiana Rocketry
(SOLAR) #596
Luling, Lousiana
Whitney Richard, whitney@bayourat.com
(985) 240-4161
http://www.larocketry.org/

Great Raft Rocketeers (GRR) #788
Barksdale AFB, Lousiana

Benjamin Williamson, StarbaseLA2.0@
gmail.com

(318) 529-3521

(]
Maine

Maine Missile Math & Science Club
(MMMS Club) #727

South Berwick, Maine

Scott Costigan, mmmsclub@gmail.com
(207) 450-1336

http://mmmsclub.org/

Maryland
NAR Headquarters Astromodeling Section
(NARHAMS) #139
Baltimore, Maryland
Alex Mankevich, varfee@verizon.net
http://www.narhams.org/

Massachusetis
Central Massachusetts Spacemodeling
Society (CMASS) #464
Amesbury, Massachusetts
Kenn Blade, president@cmass.org
(847) 977-4151
http://www.cmass.org/

Nite Owl Rocketry Gild (NORG) #799
Salem, Massachusetts

Joseph N. Majahad, jmajahad@yahoo.com
(978) 741-4699

] o

Michigan
Huron Valley Rocket Society
(HUVARS) #463
Royal Oak, Michigan
Steve Kristal, stevekristal@wowway.com
(248) 797-7850
https://sites.google.com/site/huvars/home



Southwest Michigan Association of
Spacemodeling Hobbyists (SMASH) #500
Muskegon, Michigan

Pamela Gilmore, psgilmore@gmail.com
(269) 348-2627
http://www.smashrocketry.org/

Jackson Model Rocketry Club
(JMRC) #620

Jackson, Michigan

Scott Miller, scott@sfsmindustries.com
(269) 370-7929
http://www.jmrconline.org/

Muskegon Michigan Area Rocketry
(MMAR) #702

Muskegon, Michigan

Pamela Gilmore, psgilmore@gmail.com
http://www.mmarocket.com/

Michiana Rocketry (MR) #721

Saint Joseph, Michigan

Dave Brunsting, dacsmema@gmail.com
(269) 428-0466
http://www.michianarocketry.org/

Tuskegee Airmen Rocket Club
(TANHMRC) #816

Detroit, Michigan

Brian Smith, bsmith1995@aol.com
(313) 510-7147

Minnesota

Minnesota Amateur Spacemodelers
Association (MASA) #576

Brooklyn Park, Minnesota

Jeff Taylor, fatboy55448@gmail.com
(612) 968-0095
http://www.masa-rocketry.org

Mississippi

Amory Rocket Team (ART) #803

Amory, Mississippi

Mary Beth Black, amoryrocketteam@gmail.com
(662) 640-1996
https://www.facebook.com/Amory-Rocket-Team-
Booster-Club-1332843413401837/

Missouri

St. Louis Rocketry Association (SLRA) #551
Wentzville, Missouri

John Buckley, jbuckley1996@gmail.com

(636) 673-1998 (Please call after 6pm)
http://www.stlouisrocketry.org/

MO Civil Air Patrol Aerospace STEM
Academy (ASA) #770

Whiteman AFB, Missouri

William E. Sander, william.sander@
mowgcap.org

(660) 553-6138
hutps://www.facebook.com/groups/
MOWG.ASA/

Aluminet Eclipse (AE) #819
Columbia, Missouri

Mark Johnson, markjohnson100@
centurylink.net

(573) 442-4440

Montana

NAR Montana (NARMONT) #623
Billings, Montana

Henry LaFever, truegamester@yahoo.com
(406) 655-9594
http://www.bigskyrocketry.org/

Nebraska

The Heartland of Rocketry (THOR) #562
Omaha, Nebraska

Greg Rothman, garman110@gmail.com
(402) 891-5706

http://www.nerocketry.org/

Nevada

Northern Nevada — Western Region
(NNWR) #728

Reno, Nevada

Marc Cram, marc.cram@sbcglobal.net

(512) 970-5527
https://sites.google.com/site/nnwr728nevada/

Rocketry Organization of Northern Nevada
(ROCKONN) #735

Placerville, Nevada

Wayne Hubbard, rockonnevada@gmail.com
(775) 901-1834

http://www.rockonn.org/

Southern Nevada Rocketry (SNVR) #741
Pahrump, Nevada

Jim Waters, cwjwh2o@juno.com

(775) 764-1839

New Hampshire

Kearsarge Area Rocket Society (KARS) #700
Bradford, New Hampshire

Michael Bellino, mike_bellino@yahoo.com
(603) 938-5129

http://www.karsnh.org/

New Jersey
Garden State Spacemodelling Society of
New Jersey (GSSS) #439
Piscataway, New Jersey
Robert Zabriskie, gssshq@gmail.com
http://gsss.club

South Jersey Area Rocketry Society
(SOJARS) #593

Sewell, New Jersey

Bruce Canino, info@sojars.org

(850) 207-3245
http://www.sojars.org/

Central New Jersey Area Rocketry Society
(CENJARS) #698

Manasquan, New Jersey

Michael Centrella, info@cenjars.org

(732) 528-4300

http://www.cenjars.org/

Radical Rocketeers (RR) #712
Great Meadows, New Jersey

Jim Zindle, jzindle@rocketmail.com
(908) 637-8499
http://www.radrocketeers.org/

Bridgeton Area Rocket Club (BARC) #775
Bridgeton, New Jersey

Mike Zapolski Sr., BARC2014@comcast.net
(856) 455-7855

http://www.barc775.org/

NSL —

NATIONAL SPORT LAUCH

B Rockets, Rockets, Rockets -
From A to M Powered!

B 100's of Flights Every Day With
Fliers From Around the Country.

GREAT/NATIONAL
ROCKETJLAUNG
EVERYAYEAR!

NARAM -

NATIONAL ASSOCIATION
OF ROCKETRY ANNUAL MEET

B Competition/Sport Flying All Week.
B Mind-Blowing Models and Flights.

VISIT WWW.NAR.ORG TO BECOME A MEMBER TODAY!
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o

New Mexico
Spaceport Model Rocket Association
(SMRA) #488
Alamogordo, New Mexico
Hugh Malcolm, mdsalamo@q.com
(575) 434-5441
http://alamorocketry.org/index.htm

ZIA Spacemodelers (ZIA) #517
White Rock, New Mexico

Thomas Beach, tebeach@gmail.com
(505) 672-0249
http://www.zia-spacemodelers.org/

Albuquerque Rocket Society (ARS) #573
Albuquerque, New Mexico

William Beggs Jr, wbeggs@yahoo.com

(505) 250-9292

http://www.arsabq.org/

Fellowship of Las Cruces Area Rocketry
Enthusiasts (FLARE) #577

Las Cruces, New Mexico

Thomas Kindig, tokind@gmail.com

(575) 201-3336

http://flare-rocketry.com/

Cotton City Area Rocket Club
(CCARC) #748

Animas, New Mexico

Vern Richardson, vern.rich@gmail.com
(575) 548-2277

4 Corners Rocketry Association
(4CRA) #750

Farmington, New Mexico

Patrick Bowers, Walldiver7@hotmail.com
(505) 609-0674

http://www.4cra.org/

New York

Monroe Astronautical Rocket Society
(MARS) #136

Hilton, New York

MaryBeth Clune, president@marsclub.org
(716) 603-4677
http://www.marsclub.org/

Long Island Advanced Rocketry Society
(North Shore) #142

Plainview, New York

Dr. Brian S. Meyer, drz1701@optimum.net
(516) 650-0595

http://www liars.org

Albany-Schenectady-Troy Rocket
Enthusiasts (ASTRE) #471
Slingerlands, New York

Jeff Vincent, jeffvincent@verizon.net
(518) 439-2055
http://www.astre471.org/

Syracuse Rocket Club (SRC-NY) #566
Syracuse, New York

Richard Holmes, rs.holmes@gmail.com
(315) 308-0315
http://www.syracuserocketclub.org/
Lower Hudson Valley Challenger CTR
Rocketry Club (LHVCC) #691
Airmont, New York

John Huibregtse, john@lhvce.com

(845) 357-3416

http://www.lhvee.com/

NAR of Buffalo and Western NY
(URRG) #765
Youngstown, New York

Larry Weibert, urrgbod@gmail.com
(716) 628-1880
http://urrg.us/

Woodstock Rocket Club (WRC) #805
Woodstock, New York

Vince Christofora, nannyland@aol.com
(845) 706-5239

RIT Launch Initiative (RIT) #808
Rochester, New York

Eric Roth, edr2694@g rit.edu
http://launch.rit.edu

North Carolina

Rocketry of Central Carolina (ROCC) #608
Concord, North Carolina

John Bergsmith, johnbergsmith@me.com

(704) 490-6510
http://www.rocketrycarolina.org/

Saturn Rocketry Club (SRC) #705
Mills River, North Carolina

Kevin Creamer, kcreamer@bellsouth.net
(828) 891-2112
http://srclub.webs.com/

Triad Rocketry (TR) #806
Gibsonville, North Carolina

Liam Thrower, liam@triadrocketry.com
(336) 338-0393
http://triadrocketry.com/

North Dakota

North Dakota Rocketry Association
(NDRA) #628

Grand Forks, North Dakota

Tim Young, tim.young@email.und.edu
(701) 746-0880

Ohio

Columbus Society for the Advancement of
Rocketry (CSAR) #113

Columbus, Ohio

Larry Rice, larryr33323@yahoo.com

(614) 254-3737
http://groups.yahoo.com/group/CSARNAR113/

Skybusters (Skybusters) #535
Lakewood, Ohio

Pat Easter, thumper@skybusters.org
(704) 608-7230
http//www.skybusters.org/

West Virginia and Southern Ohio
Association of Rocketry (WVSOAR) #564
Jackson, Ohio

Timothy P Mauk, tpmauk@yahoo.com

(740) 456-7540

https://www.facebook.com/
groups/169186229849873/ref

Mantua Township Missile Agency
(MTMA) #606

Cleveland Heights, Ohio

Mike Nowak, mikemnowak@gmail.com
(216) 337-9537
http://www.mtmarocketry.org/

Queen City Area Rocketry Klub
(QUARK) #624

Lebanon, Ohio

Robb White, robbwhitel10@gmail.com
(513) 316-4197
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Wright Stuff Rocketeers (WSR) #703
Dayton, Ohio

Lee Berry, klnjberry@hotmail.com

(937) 667-5297

http://www.wsr703.org

Central Ohio Rocketry & Spacemodeling
Alliance (CORSA) #787

Sunbury, Ohio

Ed Hingsbergen, director@
centralohiorocketry.org

(614) 579-6839
http://centralohiorocketry.org/

Eagle Rocketeers (ER) #796

Findlay, Ohio

Brian Burkett, bburkett@liberty-benton.org
(419) 721-4331

Oklahoma

Piedmont Area Rocketry Club (PARC) #710
Yukon, Oklahoma

David Yerka, flyrockets@att.net

(405) 249-9462
https://piedmontrocketry.shutterfly.com/

Red River Rocketeers (RRRS) #722
Duncan, Oklahoma

William A. Leyrer, rrrocketeers@gmail.com
(580) 656-4781
http://rrrocketeers.homestead.com

Tulsa Rocketry (TR) #812
Jenks, Oklahoma

Paul Reed, trprefect@gmail.com
(918) 691-6737
http://www.tulsarocketry.org

Onfario

South Western (Ontario) Association of
Rocket Modelers (SWARM) #752
Chatham, Ontario

Chris Halinaty, chris halinaty@gmail.com
(519) 354-6599
http://swarmnar.weebly.com/index.html

Astronautical Society of Toronto (AST) #780
Burlington, Ontario

Peter W. Cook, pecook@sympatico.ca

(905) 681-8444

Oregon

Oregon Rocketry Enthusiasts Organization
(OREO) #555

Hillsboro, Oregon

George Rachor, george@rachors.com

(503) 846-0115
http://www.oregonrocketry.com/

Eugene Rocketry (EUROC) #733
Eugene, Oregon

John Lyngdal, john lyngdal@gmail.com
(503) 341-8858
http://www.lumalaser.com/eugenerocketry/
index.php

Gorge Rocket Club (GRC) #790

While Salmon, Oregon

John Thompson, Thompsonje@gmail.com
(509) 637-3992
http://www.gorgerocketclub.com/

Southern Oregon Rocketry (SOR) #793
Medford, Oregon

Lisa Milano, info@southernoregonrocketry.com
(916) 708-1989
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http://southernoregonrocketry.com

Scio Rocketry (SCIO) #823
Scio, Oregon

John Patrick, Jpatrick@mylink.net
(971) 273-9398

Pennsylvania

Pittsburgh Space Command (PSC) #473
Lower Burrell, Pennsylvania

Rod Schafer, rschafer41@comcast.net

(724) 212-3741

http://www.psc473.org/

Southern Pennsylvania Area Association
of Rocketry (SPAAR) #503

Lancaster, Pennsylvania

Tom Aument, blocker1956@comcast.net
(717) 725-4643

http://www.spaar.org/

Philadelphia Area Rocketry Association
(PARA) #520

Philadelphia, Pennsylvania

Barry McGarvey, BarryMcG@PARA520.com
(215) 284-8120

http://www.para520.com

Mercersburg Area Rocket Association
(MARA) #797

Mercersburg, Pennsylvania

Tony Pare, tapdesigns@hotmail.com
(717) 498-0101
http://rockets.tapdesigns.com/

South Hills Area Rocketry Klub
(SHARK) #809

Pittsburgh, Pennsylvania

Gregory Moore, moore.gregoryt@gmail.com
(412) 583-5438
http://sharkpgh.simdif.com/

Rhode Island

Rhode Island Model Rocket Association
(RIMRA) #755

Richmond, Rhode Island

Jeffery Oppold, jmoppold@yahoo.com
(802) 373-4834

http://www.rimra.org/

South Carolina

Rocketry Organization of South Carolina
(ROSCO) #648

Stephen, South Carolina

John K. Hoffman, Sr., jkh83508@gmail.com
(843) 567-3491
http://www.rocketrysouthcarolina.com/
G-BLAST Rocket Club (G-BLAST) #824
Elgin, South Carolina

Robyn Mance, rfmance@gmail.com

(803) 447-0321

South Dakota

South Dakota Rocket Jockey’s (SDR]) #785
Brandt, South Dakota

Hans Haase, hans@siegecraft.us

(605) 237-5830

http://sdrocketjockeys.com/

Black Hills Rocketry (BHR) #802

Rapid City, South Dakota

Mitchell Kramer, mitchellskramer@gmail.com
(515) 402-2945

Tennessee
Mid-South Rocket Society (MSRS) #550
Lakeland, Tennessee
Burton Holyfield, blholyfield@att.net
(901) 340-8586
http://www.midsouthrockets.com/

Music City Missile Club (MC2) #589
Spring Hill, Tennessee

Allen Hall, ahall4@isdn.net

(615) 724-1463
http://www.mc2rocketry.com/

Texas
Dallas Area Rocket Society (DARS) #308
Hickory Creek, Texas
Jack Sprague, jsprague@ix.netcom.com
(940) 497-7009
http://www.dars.org/

NASA/Houston Rocket Club
(NHRC) #365

Houston, Texas

Harold Larson, burnwuffie@aol.com
(281) 218-6493
http://www.nasahoustonrocketclub.org/

Central Texas Association of Rocketry
(CenTAR) #370

Elgin, Texas

O. Lee James, 111, oljames3@yahoo.com
(512) 230-6018
http://centar370.tripod.com/

Krueger School of Applied Technologies
(KSAT) #570

San Antonio, Texas

Tracy Thomas, tthoma@neisd.net

(210) 823-2868

http//www.neisd.net/ksat/

Austin Area Rocketry Group (AARG) #585
Pflugerville, Texas

David Bellhorn, nar.sr.advisor@aarg.org

(512) 779-5504

http://www.aarg.org/

Rio Grande Valley Rocket Club
(RGVRC) #604

McAllen, Texas

Randy Ashley, rashley@rgv.rr.com
(956) 607-3250
http://rgvre.org/index.html

Alamo Rocketeers (Alamo Rocketeers) #661
Kerrville, Texas

Art Applewhite, rocket877@aol.com

(830) 896-6331
http://www.artapplewhite.com/661

Hill Country Rocketeers (HCR) #671
Kerrville, Texas

Art Applewhite, rocket877@aol.com

(830) 896-6331
http://www.artapplewhite.com/671

Red River Rocket Society (3RS) #706
Irving, Texas

Don Magness, s.secretsquirrel@verizon.net
(214) 886-2396

by Steve Jurvetson

NATIONAL ASSOCIATION OF ROCKETRY

— W B 1,000's of rocketry enthusiasts
across the country that will help
YOU become a better flier.

B Electrifying Clubs—rocketry
taught as a educational, safe, hobby.

B Every member receives the NAR
Member Guidebook—a great
way to get started in rocketry.

B Save hundreds of dollars by
using the Vendor Coupons
each NAR member receives.

VISIT WWW.NAR.ORG TO BECOME A MEMBER TODAY!
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Old Rocketeers (OR)

#724

Katy, Texas

David Montgomery, dwmzmm®@yahoo.com
(281) 550-7187
https:/groups.yahoo.com/neo/groups/
oldrocketeers/info

South Texas Aerospace Club

(STAC) #739

Beeville, Texas

William Yates, stac@netstartechnologies.com
(361) 354-5468

http://www.stac.us/

Boots & Chutes Model Rocketry Assn.
of Texas #740

Georgetown, Texas

Donna Johnson, donna.johnson@
bootsandchutes.org

(512) 677-1199
http://www.bootsandchutes.org/

International Space University Rocketry
Group (ISURG) #768

League City, Texas

John Connolly, john.connolly@isunet.edu
(832) 722-6800

http://www.isunet.edu/

Waco Rocketry Society (WRS)

#7173

Hewitt, Texas

Jason Unwin, jasonbunwin@yahoo.com
(719) 671-2407

Mail Submissions to:
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Thomas Beach
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Los Alamos, NM 87544
505.672.0249
TEBeach@gmail.com
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Tim Quigg
NAR62887@gmail.com
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Christopher Stone, Alan Williams,
Terrill Wilard, Matt Steele,

Tim Quigg

Ap SALEs/ProbucTiON
Todd Schweim

804 Morningside Place
Belle Plaine MN 56011
715.557.0086
sportrocketry@me.com

Horizon City Rocketry (HCR)
#798

El Paso, Texas

Michael Lynch, mmikelynch@aol.com
(915) 305-2446
http://www.hercflyers.com/

AWTY School Aerospace Club
(ASAC) #804

Houston, Texas

Guillaume Wagner, gwagner@awty.org
(832) 860-9271

North Texas Aerospace Club

(NTAC) #818

Wichita Falls, Texas

Doug Underwood, undhdoug@gmail.com
(940) 867-4135

Engineering & Technologies Academy
Rocketry Club (ETA) #821

San Antonio, Texas

Alexandra Moreno, alexandra3511@
outlook.com

(210) 867-6911

Utah

Utah Rocket Club (UROC)

#523

Salt Lake City, Utah

Randall Redd, randallm.redd@gmail.com
(801) 467-2830

http://www.uroc.org/
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Vermont

Champlain Region Model Rocket Club
(CRMRC) #643

Essex Junction, Vermont

Howard Druckerman, dh4664ch@
myfairpoint.net

(802) 878-2721

http://www.crmrc.org/

Virginia

Vikings Rocket Society (Vikings)
#203

Richmond, Virginia

Tommy Lyon, zog43lyon@aol.com
(804) 321-7072

Northern Virginia Association of Rocketry
(NOVAAR) #205

Fairfax, Virginia

Joseph Woodford, jp.woodford@verizon.net
(703) 352-5753

http://www.novaar.org/

South Eastern Virginia Rocketry Association
(SEVRA) #621

Virginia Beach, Virginia

Jeff Goldstein, sevra621@gmail.com

(757) 575-4517

http://www.sevra.org/

Valley AeroSpace Team (VAST)

#687

Staunton, Virginia

Chuck Neff, vastinfo@valleyaerospace.com
(540) 885-3138
http://www.valleyaerospace.com

Heart of Virginia Association of Rocketry
(HOVAR) #704

Farmville, Virginia

Kevin Dunn, kdunn@hsc.edu

(434) 390-2156

http://www.hovar.org/

Northern Neck Rocketry Society
(NNRS) #822

King George, Virginia

Jess Feeback, northneckrs@gmail.com
[540] 845-1603

Washingfon

Washington Aerospace

(WAC) #578

South Hill, Washington

Kent Newman, president@
washingtonaerospace.org

(360) 893-1148
http://www.washingtonaerospace.org/

Blue Mountain Rocketeers (BMR)
#615

Dayton, Washington

Tim Quigg, nar62887@gmail.com
(509) 629-1662
http//www.bmr615.org/

Spokane Area Rocket Club
(SPARC) #626

Deer Park, Washington

Bob Yanecek, absworld@cet.com
(509) 220-7280
http://sparc.rocketclub.org/

Boeing Employees Model Rocket Club
(BEMRC) #627
Auburn, Washington



NAR Sections: Club Launches ¢ Building Sessions * High Power Certification ¢ More Fun!

Bernard Cawley, president@bemrc.org
(253) 839-9157
http://www.bemrc.org/

Washington High Power (WHiP)
#633

Walla Walla, Washington

Scott Binder, binder@360comm.net
(509) 525-4461
http://www.washingtonhighpower.org

Northwest Indian College Space Center
(NWIC-SC) #730

Bellingham, Washington

Gary Brandt, gbrandt@nwic.edu

(360) 392-4318

Tri-Cities Rocketeers (TCR)
#736

West Richland, Washington

Dave King, dtjsking@charter.net
(509) 420-4849
http://www.tricitiesrocketeers.org/

Puget Sound Rocketry Club (PSRC)
#763

Port Hadlock, Washington

John Ludwig, gunnstar@hotmail.com
(360) 385-0341

Gorge Rocket Club (GRC)

#790

While Salmon, Washington

John Thompson, Thompsonje@gmail.com
(509) 637-3992
http://www.gorgerocketclub.com/

(] o o
West Virginia
West Virginia and Southern Ohio
Association of Rocketry (WVSOAR) #564
Jackson, West Virginia
Timothy P Mauk, tpmauk@yahoo.com
(740) 456-7540
https://www.facebook.com/
groups/169186229849873/ref

Starbound - Tyler Amateur Rocketry Of
West Virginia (S-TAR OF WV) #734
Middlebourne, West Virginia

Jeff Fortney, jeff.fortney@yahoo.com

(304) 670-2456

West Virginia Rocketry Association
(WVRocketry) #749

Fairmont, West Virginia

Todd Ensign, todd.ensign@ivv.nasa.gov
(304) 367-8438
http//www.wvrocketry.org/

Blue Ridge Rocketeers

(BRR) #759

Inwood, West Virginia

Frank Panek, wvrocketman@frontier.com
(304) 229-6865
http://www.blueridgerocketeers.org/

Wisconsin

Wisconsin Organization of Spacemodeling
Hobbyists (WOOSH) #558

West Bend, Wisconsin

Mark Hackler, mark. hackler@att.net

(262) 247-2311
http://www.wooshrocketry.org/

Lakeshore Area Rocket Society
(L.AARS.) #692

Sheboygan, Wisconsin

Kenny Bergschultz, kenny@bergschultz.com
(920) 918-3299
http://www.larsrocketry.com/

Western Wisconsin Association of Rocketry
(WWAR) #723

St Croix Falls, Wisconsin

Todd Schweim, t.schweim@me.com

(715) 557-0086

http://www.wwarocketry.com/

Cool City Rocketeers (COOL CITY) #747
Two Rivers, Wisconsin

Russell Olp, packofan@gmail.com

(920) 553-7370

Wyoming

Wyoming High Flyers Rocket Club
(WHF) #753

Buffalo, Wyoming

Heidi J. Roberts, hsroberts@collinscom.net
http://www.whfrocketclub.org/

YOUR PASSION FOR
® ROCKETRY TODAY!

Name

Address

City State

Application Date Date of Birth

¢ New Membership ¢ Renewal Member #
¢ Teacher ¢ Section # ¢ HP Certification #

MEMBERSHIP CATEGORY - check one only:
¢ JUNIOR (ages 15 and under)
¢ LEADER (ages 16-20)
¢  SENIOR (ages 21 and older)
These prices include $2,000,000 liability insurance.

MEMBERSHIP OPTIONS

¢ FIRST-CLASS POSTAGE for Sport Rocketry (US only)

¢ FOREIGN MAIL for Sport Rocketry (Canada/Mexico)
¢  FOREIGN MAIL for Sport Rocketry (Foreign/Overseas)

TOTAL:

Charge to: ¢ Mastercard ¢ VISA

Card Number:

Expiration Date:.

CUV2/CLC2 code:

¢ | pledge to conduct all my model and high power
rocketry activities in compliance with the applicable
NAR Safety Codes: Model Rocket Safety Code, High
Power Safety Code and Radio Control Rocket Glider
Safety Code.

X

Your signature is required for processing of application.

Family Membership: One family member joins at full price; others deduct $12 (one maga-
zine per family). Rights, privileges, and responsibilities of membership begin upon accep-
tance of this application by the NAR. Prices and services subject to change without notice.

VISIT WWW.NAR.ORG TO BECOME A MEMBER TODAY!
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Rocket Vews & Vew Products

Dinochutes

Dinochutes carries two sizes of deployment bags that are in-
tended for use with mid-power sized rockets. Their smaller bag
measures approximately 4" x 7" and is intended to be used with
BT-80 sized body tubes, or any body tube that is at least 2.5" in
diameter. The larger bag measures approximately 4.5" x 9" and is
intended to be used with 3" sized body tubes.

Both deployment bags are constructed from Nomex, but is
not intended to be used without additional protection such as a
Nomex parachute protector and/or cellulose insulation (aka “dog
barf”). This is because the nylon strap can melt under extreme heat.

The nylon strap is continuous and provides loops at both ends.

The small deployment bag retails for $18.00, while the larger
bag sells for $20.00. For more information about Dinochutes offer-
ings and pricing, check out their website at www.dinochutes.com.

Two new 1.9" Scale Kits
for 29mm Engines!

—_—

Aerospace Speciality
Products

Aerospace Speciality Products has two new kits that are sure to
be big hits with the scale crowd.

The first new kit is the Aerobee 100, or Aerobee Junior. The kit
has an accurate scale outline but is also a fairly easy build. The Aer-
obee 100 is 1.89" in diameter and about 2.5 feet tall and features
thru-the-wall laser-cut plywood fins (with optional balsa lamina-
tions), big balsa nose cone, pre-rounded basswood conduits, steel
cable shock cord mount, and water slide decal. Weighing in at ap-
proximately 9 ounces, this kit would make a great introduction to
mid-power rocketry and flies on a wide range of 29mm F and G
motors. Estimated altitudes are 925 feet on an E16-4, up to as high
as 3,740 feet on a G80-10.

The Aerobee 100 retails for $49.95.

The second kit in this new offering is the Aerobee 300. This
new kit is 1.89" in diameter and over three feet tall. The kit fea-
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Please send your news to:
Tim Quigg: nar62887@gmail.com

tures thru-the-wall laser-cut plywood fins (with optional balsa lam-
inations), balsa nose cone and transition, pre-rounded basswood
conduits, steel cable shock cord mount, and water slide and self-
adhesive decals.

Weighing in at only 10 ounces this model, the Aerobee 300
will log some impressive flights on E through G impulse motors
as well. Also, with an accurate scale outline, this kit is still easy to
build, but allows room for the modeler to add additional details
in desired.

The Aerobee 300 kit retails for $59.95.

For these and other products in the Aerospace Specialty Prod-
ucts line, visit their website at www.asp-rocketry.com.

Altaira Rocketry

Altaira Rocketry has
announced its first rocket
kit: the Soviet N1 Moon
Rocket. The kit is derived
from the research of Mat-
thew Johnson in Day-
ton, with Nick Stevens in
London, and the legend-
ary historian Alex Shli-
adinski in St. Petersburg,
who certified the kit de-
sign. The kit was deemed
a Skill Level 6, a first in
rocketry.

As Tim Van Milligan
of Apogee Components
stated, “This kit originat-
ing from Altaira Rocketry
is unique because before
this there was nothing on
the N1 available in model rocketry.”

The N1 kit passes the ejection charge through the three-stage
rocket, thereby avoiding all of the inherent problems of stop-
ping the charge at the first stage, something often done due to the
unique Soviet inter-stage design. With a scale of 1/122 scale (34
inches tall), it was determined that the small gap associated with
the inter-stages was so small that a pass-through tube was accept-
able.

The inherent conical design of the N1 allows for no fins to be
added, with the proper nose-weight in the large fourth stage area
assuring a stable flight. The addition of two thirty-inch chutes al-
lows for a safe landing.

The kit includes laser cut, vacuum formed, 3D printed, and
cast resin parts. The conical nature of the N1 requires a great deal
of shroud work. All of the shrouds include color-coded guides for
part placement.

The N1 kit includes a thirty-, full-color Overview, giving the
modeler ample information for the build and then a forty-page full-
color Instruction Pack with step-by-step photographs.

The N1 is powered by six D12-5 motors. It is easily converted
to 29mm, tube supplied.

The kit is available from Apogee Components and at the Altair
Rocketry Store on eBay. The first run of twenty-five was sold out in
December after the first ad appeared in Sport Rocketry in Novem-
ber. The next run will be available in January at a cost of $148.88.
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