LUNAR'clips 2009

Next LUNAR Club Meeting: Umbrella
Nozzle Tractor Rocket Motors

The next LUNAR Club Meeting will be held Wednesdayil
1st, 7:30 PM. The topic is Umbrella Nozzle TradRmrcket
Motors, presented by our own esteemed Dr LirpafSloo

Meetings are held in Community Room B of the Liverm
Public Library, 1188 South Livermore Avenue, Liverma, CA.
See the LUNAR website for detailed driving direaso

Next LUNAR Launch: Indoor Micro-
Micro-Micro-Maxx Precision Altitude

Contest

The next LUNAR launch will be held indoors, afteettalk by
Dr. Lirpa Sloof, and will feature MicroMicroMicroMe build
session, and a precision altitude contest, usiagéfestial
navigation rocket tracking techniques pioneere®blzirpa
Sloof.

High-power saucers up to 1/8A are also alloweteftdo not
apogee past the top of the LUNAR standard 4-famtda rod.
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Local Rocketeer Loves Waiting In Line

Local rocketeer Dave Frump is a regular at LUNARKet
launches. If you've been to a recent LUNAR launaiy’'ve
probably seen Dave.

Sometimes Dave arrives early, really early, like day before
the launch. Sometimes Dave even comes withouetsckDave
says he “just loves waiting in line.”

Often Dave can be seen waiting in thg
RSO check-in line, holding a rocket o
two, talking with friends. Dave seems
to know all the folks in the RSO
check-in line.

Dave has found that he can save a lo
of money by standing in line, but
never launching. The secret, he says
is “when it gets close to my turn with
the RSO, | usually find some reason t
step out of line and go back to my cal
and fool around with the rocket a bit.”
What usually does the trick is
forgetting something important, like
the rocket motor, or wadding, or a fin
or launch lug. Then he goes back in |
line, joining the end.

Dave estimates he can go almost all
the way through the RSO line “mayb
10 or 12 times at a launch.” That's a
lot of motors he doesn’t burn, so lots
of money saved. “And you just can’t ~ s
beat the sheer joy of standing in line.
have a lot of friends there. LUNAR is
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a great bunch of folks, they’ve been a communitga support
for me.”

At some of the busier LUNAR launches, the RSO ckirdlne
can stretch for an hour and a half or more. Days sluring
those marathon sessions, he doesn’t need to wdrlrsioto get
out of line and back in. “On those days, | mighltyocycle
through a couple or three times.”

Dave says, “It all started when my girlfriend angdre looking
for something inexpensive to do together. Aftgot laid off,
we couldn't afford to go to any concerts any moiM/e always
used to camp out overnight to get tickets for adhigw.
LUNAR lines are world-renown for being super lorighought
it would be just like old times.”

The girlfriend didn't embrace standing-in-line witie same
enthusiasm as Dave. “She’s been gone for a whitee drove
off in a huff, in the trunk was one of my oldestkets (an Estes
Astron Sky Hook),” Dave explains, “and | sure wiliss that
old rocket.”

Dave would like to share the experience he’s gafrad
standing around at LUNAR rocket launches. “I'celifo give a
talk at the club meeting some time, how we canitatke the
edge off, lose the hectic-ness of the launchesnKTdf all the
money you'll save.”
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My rocket has no nose

Really? How
does it smell?
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“Prime Number Explorer” Rocket
Discovers New Prime Number

LUNAR member, science whiz, and rocket enthusiaf§t B
Studmuffin has discovered a new prime number, ukiadestes
#0891 rocket “Prime Number Explorer.”

“With one nose cone, two sets
of five fins, and three decals, |
knew it couldn’t miss,” says
Biff. “And that massive A3-2
was sure to power the rocket
to great heights, but | knew |
could recover it.”

Prime numbers have been
known since antiquity.
Primes are numbers not
evenly divisible by any other
number. The first few primes
are: 2,3,5,7,11, 13, 17, 19,
23, 29, etc.

Biff flew the Prime Number
Explorer at a recent LUNAR
launch. Watching the rocket
recover under 13-inch
parachute, before the rocket
touched ground, it was
apparent that the rocket had
discovered a new prime
number.

“I really didn’t expect to catch
a new prime on the first
launch!” Biff exclaimed. “I
had a whole pack of A3-2s for the day’s work. Bdidn’t need
to use them. | went home a happy man.”

For the follow-on project, Biff plans to launch tatg-nine
Prime Number Explorer models. “A mass-launch esthwill
create a giant quantum computer, which will makercging for
the 47" Mersenne Prime really easy.” Biff explains the
mechanism: “Each rocket will either discover ot discover
another new prime, and taken together, each roeketsents
one qubit in the Mersenne exponent.”

Biff hypothesizes that the exponent of th&' 4Tersenne is the
same as his home telephone number. “That woulldlear
message of the grand interconnectedness of therseiv And
maybe | could get a date.”
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Building Micro-Micro-Micro-Maxx Rockets
by Bill Orvis, LUNAR #309, NAR #84455

Micro-Micro-Micro-Maxx CATO
by Bill Orvis, LUNAR #309, NAR #84455

Building Micro-Micro-Micro-Maxx Rockets

Being very much into the small these days and Ingettiie economy’s hint at being frugal, | decided to

design a rocket project that is even smaller tharMicroMaxx. Hard to do; yes? | mean where do geu
an engine smaller than a MicroMaxx??? In a box atcimes that's where. Here is all that fuel sitémgund
being used to light camp fires and barbecues wihesuid be used to make things fly. What a waste.

What could be better? Take a look at a match. Niytdoes it include fuel, but the body of your retlas
well. All you need to add are fins and a combustbamber.

| tried to figure out how big an engine this is,|straped off the propellant from a single matot &ried to
weigh it on an ancient scale my Great Grandfatseduo use
to measure medicines as a veterinarian. The srhaiking
on the scale is 0.1 gm and the scale didn’t moviegsmss we
will go with that. An A motor has 3.1 gm of progeit so
0.1/3.1 = 0.03. | don’t have any idea what the agerthrust is
and there is no delay or ejection charge so wejusitl call this
a 0.03A?-P.

The Estes Alpha Ill is an old standby for modeketcy so my
new design is modeled after it, at least as mudicas with a
rocket made out of a match stick. Figure 1 showsptirts for
the Micro-Micro-Micro-Maxx Alpha; a match stick, do fins, and some foil.

Building the Micro-Micro-Micro-Maxx
Alpha

Glue the four fins onto the bottom of the matchlstirhe
fuel goes in the front to get the CG forward. Wiiag tip
with foil making a nose cone and combustion cham®lgp
a pin between the foil and match stick to createzzle to
direct the thrust towards the back. You can dittetctwards
the front if you want but it will fly better if its thrusting out
the back.

Figure 2 shows the completed rocket that just neztes
painted to be done. Paint it in the colors of ateE#lpha
11l and you are done.

Micro-Micro-Micro-Maxx Launch Pad

As you might expect, the Micro-Micro-Micro-Maxx At will
not fit on the standard LUNAR launch pads. In faéieg Micro-
Maxx launch pads are still way too big. | built tiécro-Micro-
Micro-Maxx Launch pad by bending a paper clip asnshin
Figure 3. This holds the rocket in launch positido.launch it,
hold a lit match under the nose cone and awayesgo

Micro-Micro-Micro Future

My next project will be to build an engine withiagle grain of rifle powder. | expect LUNAR to hast
grain of powder altitude contest.

Copyright © 2009 by LUNAR, All rights reserved.

Micro-Micro-Micro-Maxx CATO

During the first test launch of the Micro-Micro-MaMaxx Alpha, we experienced the world’s smallest
CATO. It appears that the nozzle was too smaltterfuel grain used and blew out the forward clesis
you can see in the picture, the 0.03A-P engineatggnificant amount of fire coming out the frortish

is not conducive to a successful flight. We wiledeo work on enlarging the nozzle or strengthen th
forward closure.

Note the fingersin the picture
for scale.

-

§H.32

Where Did you
Pu+ Hhe Con Keys?
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Umbrella Nozzle Tractor Motors
by Dr Lirpa Sloof, LUNAR Member

Umbrella Nozzle Tractor Motors

Looking at the development of rocket nozzles oireef the
next step is intuitively obvious. Obvious to meyways. But
that's why | am called “Doc”, and you are just “véay.”

Early workers Tsiolkovskii, Goddard, and Von Braal,

understood the De Laval convergent-divergent comgaozzle
(invented in 1890) we are all familiar with:

Aerospike ozz| es, photos by NASA Dryden.

By imagining the aerospike inside out, | have inedrthe
umbrella nozzle. A rocket motor exhausting outuhsrella
nozzle will pull like a tractor, not push. The motan be
deployed on the top of a saucer-like vehicle.

De Laval convergent-divergt nozze froma V2 rocket motor

In recent years, the aerospace community has emeeted with
“aerospike” nozzles. Aerospikes attempt to comptnfor
ambient atmospheric pressure, at the cost of weigthte wrong
end of the rocket. Aerospike nozzles have a damrgection on
the inside, which supports complete expansion @gtthaust
and therefore efficient thrust generation.

NASA Dryden Flight Research Center Photo Collection
hitpediwww dire.nasa. gov/Gallery/Photofindex. html
NASA Photo: ECO4-0113-146 Date: March 30, 2004 Phota By: Carla Thomas

A closeup of one of the Cesaroni Technology, In. — constructed aerospike nozzles used in the
Dryden Aerospike Rocket Test
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Puzzle Of The Month: Match the
Rocketeer With Their Garage

LUNAR Member-At-Large Charlie Wittman

) %

LUNAR Member Dr Lirpa Soof
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Rocket Workshop Roundup
Basic Shop Tools and General Purpose:

DRILL PRESS: A tall upright machine useful for seddy
snatching flat metal bar stock out of your handthsb it smacks
you in the chest and flings your beer across thenraenting
the freshly-painted vertical stabilizer which yoadhcarefully set
in the corner where nothing could get to it.

WIRE WHEEL: Cleans paint off bolts and then thraivam
somewhere under the workbench with the speed laff liglso
removes fingerprints and hard-earned calluses fiogers in
about the time it takes you to say, "Oh shit!"

ELECTRIC HAND DRILL: Normally used for spinning pop
rivets in their holes until you die of old age.

SKILL SAW: A portable cutting tool used to make g$utoo
short.

PLIERS: Used to round off bolt heads. Sometimesl irs¢he
creation of blood-blisters.

BELT SANDER: An electric sanding tool commonly uged
convert minor touch-up jobs into major refinishijofps.

HACKSAW: One of a family of cutting tools built dhe Ouija
board principle. It transforms human energy intob@ked,
unpredictable motion, and the more you attempufioénce its
course, the more dismal your future becomes.

VISE-GRIPS: Generally used after pliers to compyeteund
off bolt heads. If nothing else is available, tlvay also be used
to transfer intense welding heat to the palm ofrymand.

WELDING GLOVES: Heavy-duty leather gloves used to
prolong the conduction of intense welding heat®pgalm of
your hand.

OXYACETYLENE TORCH: Used almost entirely for lighty
various flammable objects in your shop on fire.cAt®ndy for
igniting the grease inside the wheel hub you waatitearing
race out of.

TABLE SAW: A large stationary power tool commonlsad to
launch wood projectiles for testing wall integrity.

HYDRAULIC FLOOR JACK: Used for lowering an automdbi

to the ground after you have installed your nevkérshoes,
trapping the jack handle firmly under the bumper.
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EIGHT-FOOT LONG YELLOW PINE 2X4: Used for levering
an automobile upward off of a trapped hydraulikjhandle.

E-Z OUT BOLT AND STUD EXTRACTOR: A tool ten times
harder than any known drill bit that snaps neatfyrobolt-
holes thereby ending any possible future use.

BAND SAW: A large stationary power saw primarilyaasby
most shops to cut good aluminum sheet into smpiéares that
more easily fit into the trash can after you cutlominside of
the line instead of the outside edge.

TWO-TON ENGINE HOIST: A tool for testing the maximmu
tensile strength of everything you forgot to discect.

CRAFTSMAN 1/2 x 24-INCH SCREWDRIVER: A very large
pry bar that inexplicably has an accurately madhine
screwdriver tip on the end opposite the handle.

AVIATION METAL SNIPS: See hacksaw.

PHILLIPS SCREWDRIVER: Normally used to stab the wam
seals under lids and for opening old-style papeiamoil cans
and splashing oil on your shirt; but can also beduas the
name implies, to strip out Phillips screw heads.

STRAIGHT SCREWDRIVER: A tool for opening paint cans
Sometimes used to convert common slotted screwsio-
removable screws.

PRY BAR: A tool used to crumple the metal surromgdihat
clip or bracket you needed to remove in order ptaee a 50
cent part.

HOSE CUTTER: A tool used to make hoses too short.

HAMMER: Originally employed as a weapon of war, the
hammer nowadays is used as a kind of divining oddc¢ate the
most expensive parts adjacent the object we airegtty hit.

MECHANIC'S KNIFE: Used to open and slice through th
contents of cardboard cartons delivered to yourtfdmor;
works particularly well on contents such as seatg| records,
liquids in plastic bottles, collector magazinesunel checks,
and rubber or plastic parts. Especially usefukfaming work
clothes, but only while in use.

DAMMIT TOOL: Any handy tool that you grab and throw

across the garage while yelling "DAMMIT" at the topyour
lungs. It is also, most often, the next tool that will need.
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Construction Project. Rocket Rack

This nifty rocket rack is easy to construct, peghaping spare
materials you may already have in your workshope flack is
suitable to hold three one-fin rockets, one thieedcket, or

maybe a Trident, or ACME Spitfire.

ONON®

o
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Construction Project: Centering Rings

After you finish the rocket rack, you may want tg out some
of these nifty centering rings.

From The Editor — Seriously

Thanks to Alan Thym for the funny comics, Bill Gs\for the
Milli-Micro-Nano-Pico-Femto-Atto-Max, Maddi Sojouen for
when-the-going-gets-tough-the-tough-go photoshapiteve
Kurlinski for posing as that guy, James Marinogatting up
with Dr Sloof, and the Lunch Bunch guys for theagpe
pictures. Yes the issue number is a real numizeme it out.
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The LUNAR Explorers Society
by Bill Orvis, LUNAR #309, NAR #84455

The LUNAR Explorers Society

The LUNAR Explorers Society is a group of like médmen,
women, kids, cows, horses, dogs (cats are too smfin) and
anyone else we can coerce to join that are se¢diagvance
steam energy into space travel. Steam energg is1tst basic
energy in the universe, combining all the eleméantts
creation; Earth (coal), Air (steam), Fire, and Wat®hat better
energy to use to visit the stars and planets.

Shown in Figure 1 below is the LUNARSteamerOnetsmway
to Mars from the Snow Ranch spaceport. This rocket
encompasses the latest in steam technology wittipleubrass
boilers and water tanks. It also uses the newradight
technology to light the way to the stars.
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With our fearless leader guiding the way, the
LUNARSteamerOne makes its way to the stars. Maits first
target; the Red Planet. We have deduced thahisteam
technology paradise. | mean, where else could yve 30
many rusting railroads that it would turn the grduad.

Figure 2 shows our noble leader and Steamanot rsghdick
his first message from the surface of Mars. Whihigd you
said??? Come and get you??? No coal and watdrgaeturn
trip?? You want to go home??? | guess we needtbvgorking
on a return vehicle.
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Join The LUNAR Build-A-Rocket-By-
Mail Club

LUNAR has started a club for folks who really enjmyilding
rocket kits. Each month you receive, by mail, Arofpiece of a
real rocket kit!

Imagine, if you had started with us last year, yauld be really
close to completing your Quest Cyclone — the vame model
we’re using at this year's Maker Faire! With ngaaldozen
parts, over the last year many of us have enjoyedarefully
planned construction and the excitement of getimgw part
every month.

Hurry and sign up for the next big project: Theghtiy Saturn
V! That's right, we're building Saturn Vs! Withver 440
pieces in this finely detailed kit, at one piecelemonth you'll
have plenty of time to carefully trim, sand, primgaint, and
detail to the finest construction standard ... Wedlenned
ahead: We're not doing it for this year's"4@nniversary, the
entire thing will come together just in time foetB 7"
Anniversary of the Apollo 11 Lunar Landing in 205Blow
exciting will that be! You might be the first otieere.

BATFE Giving Out FREE RELOADS At
Snow Ranch

Local BATFE Agent Justin Case has had enough ofgheinthe
bad-guys side. Because of Judge Reggie Waltoo&nteuling
on our long-running NAR/TRA case, Justin decidefbton the
good-guys in LUNAR, and make amends for the so-marars
of trouble for rocketeers caused by the agency.

Photo by Steve Jurvetson, (cc)

Justin has promised to hand out FREE RELOADS toyeve
rocketeer, at the next Snow Ranch launch!
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Extreme Precision Rocket Altitude
Tracking via Sextant

LUNAR member Dr. Lirpa Sloof has written the equas and
method for rocket altitude tracking, using a setdnobtain
extreme precision.

Ordinary visual rocket altitude tracking, usinchaddolite, is
accurate to within a degree or so. Depending erb#tseline,
that degree can translate in to plus or minus s¢feet.

By using a high quality sextant, with a resolutadrienths of a
minute of a degree of arc, the error can be redteéections
of an inch.

The Navigational Triangle, according to Bowditchnférican
Practical Navigator):

11‘ . \"\iA\ \ ffr
\ { I
\ /f \\\/i//

W) A

Figure 1330 The navigationa! iriangle,

Dr. Sloof will present his method of modified-lurdistance
sighting and reduction at the next LUNAR meetiy. Sloof
says that the mathematics and arithmetic is nodbl@m, but
getting the rockets to hold still at apogee is@bfgm.
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Who you gonna call?

LUNAR HOTLINE
PRESIDENT

David Raimondipresident@Iunar.org
VICE PRESIDENT

Tony Cooperyp@lunar.org
SECRETARY

David Cummingssecretary@lunar.org
TREASURER

Sheryl Coopertreasurer @lunar.org
MEMBERS AT LARGE

Alan Thym,bmal1@lunar.org

Charlie Wittmanbmal2@lunar.org
EQUIPMENT

Bill Orvis, equipment@lunar.org
MEMBERSHIP

Tony Coopermembership@Ilunar.org
NEWSLETTER

Cliff Sojourner,newsletter @lunar.org
CALPYRO Il

Rob Tashjiancal pyro@Ilunar.org
CONTEST DIRECTOR

Tom Desmaraigontest@lunar.org

(925) 443-8705

(510) 471-3648

Who We Are...

LUNAR is the Livermore Unit of the National
Association of Rocketry, Section #534

LUNAR is located in Livermore, California, abouft§i miles
southeast of San Francisco. We are organizedpiglysa safe,
educational and legal means of furthering the haifbyiodel
and high-powered rocketry in northern Californ@atd and
encourage the development of all club members’ kedge and
expertise in the area of rocketry, to promote yadhcation and
community involvement, and to engage in scientéycational
and related activities. LUNAR is open to rockeipbbyists of
all ages to further the sport and science of habbigetry within
the NAR (National Association of Rocketry) and Tiipsafety
codes. These codes have allowed hundreds of nsllidé model
rocket launches by hobbyists since the late 1950®ut
serious injuries.

LUNAR also supports assorted rocketry activities@mhmunity
youth groups. We have hosted launches (and in sase
building sessions) for the Boy Scouts, Girl Scodts, YMCA
Adventure Guides, the GATE program, and LARPD Sm#en
Camp.

Launches

Section launches are usually held from 9:00 a.m:@6 p.m. on
thethird Saturday of the month. Generally these asport
launches, although we occasionally hold sanctiomedtest
launches for points in the NAR national contest standirtheme
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launches where we focus on a particular class of rocked, an
night launches.

LUNAR’s Snow Ranch launch site accommodates aketx
from 1/4-A to M motors, with a 15,000 foot maximuatitude.
The LUNAR Board requests notification of L and Myfits a
week before the launch date. Contact the LUNAR lders At
Large directly, or post a messagegeneral @lunar.org.

The LUNAR Hotline - (925) 443-8705

The Hotline is available to provide up-to-date enieformation.
It's a good idea to call our Hotline to verify tHate of the next
launch or meeting.

On launch days, the Hotline recording is updated@:B9 AM to
reflect the Go/No-Go status of the launch. On tdwdays with
guestionable weather, it is especially importargdth the
Hotline to get the latest information. You carpdisave
messages on the Hotline.

Meetings

Section meetings are held bi-monthly. These mgstiover
general section business, and typically includsgmtations by
club members or other experts on some aspect diabiey,
ranging from simple building tips to advanced sceeand
engineering principles. Officers’ meetings aredh@lmonthly,
alternate months from the section meetings, andailp
concern administrative details.

The LUNAR annual meeting is held during the firaader of
the calendar year at a time and place announcibe to
membership. At this meeting, officers are eleeted other
club business is conducted.

World Wide Web site!
LUNAR maintains a Web site &ttp://www.lunar.org

You will find a lot of stuff to see on the web sitnd it always
has the latest information about LUNAR and ounaiagis. For
example, you'll find our latest launch and meettadendar,
directions to our launch site, a gallery of phdtosn past
launches, the on-line issues of the LUNAR'clipe(tection
newsletter), our section bylaws, pointers to membeket
pages, pointers to other rocket and space relatedration on
the Internet, ... and lots more!

Membership

Your membership fees support the costs of launehnatipns,
equipment maintenance, meetings, newsletter, atregents,
and other public services. Join LUNAR now! Yeddgs:
Youth (to age 11) is $6; Junior (ages 12-17) isAgkult (over
18) is $25. Become a Contributing Member for amae$20
($26 Youth & Junior; $45 Adult), and your flightrcks are free.
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2009 LUNAR Calendar

Launches at Snow Ranch or NASA/Ames Moffett Fi¢dete websitemw.lunar.org for directions)
Meetings at Livermore Public Library, Community Ro®, 1188 South Livermore Avenue, in Livermore.
WARNING! Times and dates are subject to changh litite notice. Setup starts an hour before thted time and teardown and packing up usuallystakehour after the
listed time. For launch confirmation call the LURAdotline (925) 443-8705 after 7 AM on launch d&jsit the LUNAR web site atww.lunar.org for the latest
information.

January February March
Jan 3, 9am: Snow Ranch Launch Feb 7, 9am: Snow Ranch Launch Mar 7, 9am: Snow Ranch Launch
Jan 15, 7:30pm: Club Meeting: Elections Feb 19, 7pm: Board of Directors Meeting | Mar 19, 7:30pm: Club Meeting: Model Rocket

Jan 17: Low Power Launch, Moffett/Ames Feb 21: Low Power Launch, Moffett/Ames| Competition
Mar 21: Low Power Launch, Moffett/Ames

April May June
Apr 4, 9am: Snow Ranch Launch & Auction | May 2, 9am: Snow Ranch Launch Jun 18, 7pm: Board of Directors Meeting
Interceptors May 16: Low Power Launch, Moffett/Ames| Jun 20, 9am: Low Power Launch, Moffett/Ames

Apr 16, 7pm: Board of Directors Meeting May 21, 7:30pm: Club Meeting: Mark Annis
Apr 18: Low Power Launch, Moffett/Ames: | Space Shuttle
Contest: OSL, A-SD, PD

July August September
Jul 16, 7:30pm: Club Meeting: topic TBD Aug 15: Low Power Launch, Moffett/Ames| Sep 17, 7:30pm: Club Meeting: Quest Force 5

Jul 18, 9am: Special Low Power Launch at | Aug 20, 7pm: Board of Directors Meeting | Kitbash Build Session
Moffett/Ames: 40" Anniversary of Apollo 11 Sep 19: Low Power Launch, Moffett/Ames
Contest: STA, AHD, 1/4A FW

October November December
Oct 15, 7pm: Board of Directors Meeting Nov 7, 9am: Snow Ranch Launch Dec 5, 9am: Snow Ranch Launch
Oct 17: Low Power Launch, Moffett/Ames Nov 19, 7:30pm: Club Meeting: topic TBD| Dec 17, 7pm: Board of Directors Meeting
Nov 21: Low Power Launch, Moffett/Ames| Dec 19: Low Power Launch, Moffett/Ames

LUNAR

c/o Membership Chair
31120 Chicoine Ave.
Hayward, CA 94544-7432




