LUNAR’clips 2007

Livermore Unit of the Natidressociation of Rocketry

November 14th LUNAR Meeting:

Rack Rocket Build Session

Come to the November {4neeting - we're going to build
18mm 4-motor rack rockets! See Tom Desmaraislarti
starting on page 7 in this issue, and the plansage 10. Rack
Rockets go high and spit out hot motors, so are swtble for
launching at Snow Ranch on a green, quiet day.

The meeting starts at 7:30 PM with a short busiagesnda.
This LUNAR meeting will be held at the Carnegie Birg,
2155 Third Street in Livermore. See the LUNAR wgbfor
detailed driving directions.

Next LUNAR Launch

At press time, details of the next LUNAR launch aver
unresolved. We foresee very slight chance fordhiny at
Snow Ranch in November; most likely the first lalimd the
Snow Ranch season will be Decemb®(Dlecember 8
alternate).

Stay tuned! Check the websitatp://www.lunar.org for
updates. Subscribe to the LUNAR Announce emditdiget
information about launches and other LUNAR clubibess.
More information about LUNAR email lists at:
http://www.lunar.org/docs/lists/lists.shtml
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In This Issue

LUNAR Members’ meeting

Who is that
man and how is
he going to
launch that big
old thing?!???

(see page 4)

What do you get when
you assemble all these
parts?

(see page 7)

All this and more ...
Inside!
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Range Head

Craig Saunders, President, LUNAR #890, NAR #76743

I've really felt a change of season this monthteAthe last
Robertson Park Launch blow-out, it seems like emeeytook a
little time off to recover. Some members went @aHii, others
took the Pyro3 tests and/or applied for LEUPs I{iding Tony
Cooper, Kimball Tucker, Martin Hall, Gene Engelgaigck
Hagerty went to NARAM (as usual) and picked up twaphy
for winning the newsletter of the year (not so Ujswnd a
bunch of folks hit the Aeronaut, ROC, TCC & XPR8rahes.
(Yeah, | got blown out a couple of times up at Rl&ock.)

But with school starting, our thoughts turn back WNAR
activities. I've personally gotten a lot of inges from parents
at my daughters’ school about flying rockets. Hot sure why
except maybe it's the “Rocket Geek” t-shirt thaften wear.
And there are the usual queries from members dhalihg
another low-power field (more on that later). Amalv that
TARC registration is open, we're getting lots afeirest in
participating after Newark HS won last year’s nasibfinals.

So it seems that we've turned a corner and it'e timknuckle
down and get to the serious business of buildiryfiing
rockets... Don't wait — even if the next LUNAR laimends up
being Snow Ranch, that’s still really soon.

As mentioned above, this year NAR recognized LUNSRos
as the best section newsletter. We've been a reumenany
times but it's nice to see the judges confirm whatve always
known — that ‘Clips is awesome.

Cliff Sojourner has done a great job editing, pslitilig, writing,
nudging ‘Clips for the last couple of years and paight to clap
him on the back the next time you see him. Butglaee lots of
other folks who have contributed to ‘Clips succeg#e should
remember Geoff Canham, who set the stage for #as'y
success with the many years of work that he pot‘fdlips
before Cliff. Then there are the many contribusiérom
members - something that the judges look for. Bate than
that, getting contributions from lots of folks als@kes ‘Clips
more interesting to all of us. So, if you've cantrted, clap
yourself on the back! And if you haven't written article yet,
then do so soon! And you'll be able to clap yolirse the back
when ‘Clips wins next year!

TARC 2008 Underway

TARC 2008 has started with team registration opgoim
September®Band continuing until November 80 This year,
the goal is to fly a payload with two eggs to aitide of 750
feet and 45 seconds total flight time.
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If you're listed as a mentor, you should have alyegotten
various TARC materials from Trip. Be sure to checi the
changes in rules and that Trip has the right camtda for you.
If you're not a TARC mentor, then go to the TARChsite
(www.rocketcontest.ojgand sign up.

Teams can fly with LUNAR at the Snow Ranch launches
We’re working on securing a local field for the dary-April
period when teams will want to fly multiple times they refine
their designs. So don't let the lack of a launitd deter you
from promoting TARC to local schools and youth grsu

Education Director

We're still looking for someone to co-ordinate megs and
speakers. It's not a huge commitment comparedntesof the
other positions in LUNAR. But you get a chancerteet lots of
great folks and learn about things you are intetkt. So if
you're interested, please drop me an email
(president@Ilunar.orpor call me (at 925-324-2400). LUNAR
could really use the help!

Coming Soon...

We're considering having a RockSim class on a Satumn
November, if there’s enough interest. We figurat'ha good
time to educate new TARC participants on how toRgekSim.
But | was reminded how useful it is by Mike Sunghriing his
presentation at the October meeting — he used RockS
create lots of low and mid-power models, includingny using
clusters. So everyone is welcome to join in.

Snow Ranch season is coming soon! But remembeittha
dependent on enough wet weather to turn the grassig So
don't be surprised if the November launch doesafigen.

Suggestions, comments and offers of assistanca\seg's
welcome.© Just email me giresident@Ilunar.orgr give me
a call at 925-324-2400.

Launch Site Report

Craig Saunders, President, LUNAR #890, NAR #76743

With TARC 2008 starting up, the pressure is indregaso find a
new year-round field. Unfortunately, we continoestrike out
in securing a new field.

We had a trail launch at the Patterson Sports Cexipark on
10/27. While that launch was a success with aleoctpzen
flyers and 91 flights, it did identify some issubat need to be
worked on before we try to hold another launcheher
(Especially, dealing with the construction that jstarted!)
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There continues to be some interest in findingell fbetween

Davis and Sacramento. Mike Sunseri is investigatirtouple
of possibilities. But he needs help and supportf gou live or
work up that way, please give Mike a helping hand.

In Livermore, we're still working on a number ofiyate
properties both north of 580 and south-east of imare. But
there’s no news yet worth reporting on them.

On a less active track, we haven't given up eitieNASA-
Ames and a couple of locations in Newark...

That's it for now. When there’s more concrete nelisbe sure
to post it on the website and the email lists...

Suggestions, comments and offers of assistanca\aeg's
welcome. © Just email me airesident@Iunar.or@r give me
a call at 925-324-2400.

LUNAR Members’ Meeting Report

Dave Raimondi, Secretary, LUNAR #1221, NAR #8267p

Minutes From 19 September 2007
LUNAR Members’ Meeting

Newark Memorial HS, 2007 TARC First Place Winneas been
invited to participate in Student Launch Initiatg®L1). This is
a NASA-sponsored event which is open to the top RBC
teams every year. Congratulations again to Newaorial
HS and their mentor Alan Thym. In addition to tid
competition, Newark Memorial HS is also going toédhree
TARC teams %
participating in the
2008 challenge. This
year’s contest is to
launch 2 raw eggs to
750 feet and flight
duration of 45
seconds.

Mike Sunseri, the
guest speaker for the
meeting, presented
finishing techniques.
Mike does an
absolutely beautiful
job finishing his
rockets. He spent a
good part of his
presentation going
over paint supplies
and how to make you
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own decals. Mike is using a freeware program faigléng his
decals. Serif DrawPlus 4.0 can found at Download.ddike
had lots of good building tips as well. Look foikd at the next
LUNAR launch, he will be the guy carrying aroune super
looking rockets.

Mike gave away a bunch of goodies: home made secal
completed rockets.

After Mike’s talk, Past

p— - President and NAR
: . Representative Jack
| Hagerty presented the
LAC Trophy to
LUNAR and

newsletter editor. With
stealth and cunning, we
opened the secret box
of stuff that goes with
the trophy. You'd
never believe, the box
was full of )@#$%&
NO CARRIER

The last thing at the meeting
was opening the box — this
was nearly as dramatic as
the scene iRaiders Of The
Lost Ark, when they open the
Ark...

If we get lots of rain between now and Novembeg, ribxt
scheduled launch is November 3rd at Snow RanctryBre
should start doing a rain-dance at least once &w@ed wash
your cars, because we know it agitates the RainsGoed.)

Hope to see you at a meeting or launch soon.
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LUNAR Board Meeting Report

Dave Raimondi, Secretary, LUNAR #1221, NAR #8267p

Minutes From 17 October 2007 LUNAR
Board Of Directors Meeting

The LUNAR BoD held a planning meeting for the cogirear.
The launch schedule for Snow Ranch was determingiat we
can get the FAA Waiver filed for next year. We alalixed
about and planned the logistics for the up-comingv&Ranch
launches.

The TARC launch schedule was also discussed. Wenaite a
presentation to the LARPD requesting permissiomold the
TARC qualification launches at Robertson Park ibrEary,
March and the first weekend in April. We will pighl the
TARC launch schedule when we receive permissiom fifee
LARPD BoD. The TARC teams are welcome to fly ay af
the club launches. Please come out and have atgneaat
Snow Ranch.

The longest running topic as of late was kickediadbagain...
Where is the new launch site?? The answer... pgssibl
Patterson for the moment. We are actively lookind hoping
to secure a new launch site near Livermore. [flyave any
leads, please let the BoD know so that we can agprthe
property owners.

| have noticed that | must be the only one doirig dances.
Obviously | am not very good since we have not éaolugh
rain (at this time) to hold the November HP lauati$now
Ranch. Everyone should start doing a rain-danéeaat twice a
week. Don't forget to wash your cars, the Rain Sbdite it.

Note From the Editc

Cliff Sojourner, LUNAR #1212, NAR #82864

Even without regular monthly launches, the lastéhmonths
have been busy for LUNAR.

First, we LUNARtics were honored and thrilled tcegve the
NAR LAC Newsletter Award. | had prepared a liglgeech for
the LUNAR members’ meeting, but Jack did all tHkitey so |
didn’t have to say much. Fortunately, | did haw&hance to
mention by name everyone who contributed to LUNAIRE
since I've been editor — nearly 50 different pebdl#y sincerest
thanks to everyone for all your excellent contribus: articles,
photos, meeting minutes, technical tips, pre-releasiews,
jokes. The only thing missing is poetry, ha ha.
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LUNAR does what we do because it works for us, watte
going to keep on doing it the same way. Stilk ftattering to
have our good work recognized, thanks NAR!

Second, The LUNAR Board of Directors has been witly
launch site search, calendar, waivers, demonstréimches,
TARC support, and more. You can read all abougiit here.

Third, thanks again to this issue’s contributarfope you enjoy
this issue as much as I've enjoyed putting it tbget
Meanwhile, I've washed all the cars at least twice.

NARAM 49 — NAR Annual Meeting

Jack Hagerty, NAR Representative, LUNAR #2, NAR 335

LUNAR’clips wins LAC Newsletter
Award!

As you know, LUNAR doesn't compete much in offidNAR
contests. Despite LUNAR Contest Director Tom Deasisa
best efforts, we only had two contests this yaale try to
compensate by joining in on two peripheral comjuets, the
Section of the Year (SotY) and the LAC newsletigaa.

For the past 10 years we have been coming in semotiird on
both of these. SotY measures the amount of outrgeditiubs
do and recording the events has always been hiiss. For the
'04-'05 contest | decided to take care of thataedted a
spreadsheet to track all of our events. Wow! Hugmber! |
sent it in to the Section Event chairman who wkeWise
impressed. He was less impressed that | mailddeetdays
late, and had to tell me that we had technicallypvmut he
couldn't award us first place because | missedidaglline. As a
sort of consolation prize, he made my spreadsheatt (
upgrades by our own Craig Saunders) the officiebreing
form for the contest. Of course, that means tHaifahe clubs
now can track their events equally well, so lastryge wound
up placing second to NARHAMS (the section that s[dARC
every year). This year we wound up placing secaadra..to
NARHAMS, the section that hosts TARC every year.

So, on to the newsletter award. Here's the offididR page on
the contest: http://www.nar.org/LAC.html. Anothste that
explains the contest (including what LAC stand$ fer
http://www.nar.org/pdf/Section6.pddur 'Clips editors over the
years have poured their heart into every issue) &ndw the
membership appreciates it. The perpetual Rockwelpiy (the
official award of the contest) goes to the newslettith the
greatest variety and on-time production. We've gbnzad a
good variety of writers (including the under 15)setich works
well with the judges, but the lack of contests dodd plans
(plus publishing only every other month instea@weéry month)
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has held us back to second or third place every ydus year,
as Tom Beach (the editor of the national Sport Rtrgk
magazine and head of this contest) got up to tleeapihone, |
was holding my breath. He doesn't give 3rd-2ndplastes, but
starts with the two runners up, in no particulatesy followed
by the winner. As he read the names of the runapr@nd |
honestly don't remember who they were) all couidkhvas,
"Damn, we didn't even make the finals this yedrias only
half listening as he said, "The winner of this y@&AC
Newsletter award goes to the Livermore Unit of Kagional
Association of Rocketry's 'LUNAR Clips!"

| just sat there at my table near the back of toa, a little
stunned. | always thought I'd let out a whoop ansthing when
we won, but | just sat quietly for a second beftending up. As
| threaded my way through the tables to the frdrthe room |
was thinking, "I'm going to have to say somethiag“a flash of
performance anxiety washed over me. | consideletwaimilar
to the subject of this note, but | toned it dowrséanething like,
"Hey, we're from the west coast. We're not supposedn a
national award!"

Take a look at this photo of me with the trophy diain Beach
with "The Box."

Thomas Beach (left), editor of Sport
Rocketry magazine and Head Judge

Volume 14, Number 5
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in 1969, and it wasn't long before the winning slsbarted
putting little memorabilia inside the hollow spacdghe base. It
rapidly ran out of room so the items started beitmged in a box
that goes with the trophy. Even the original bax oat of room
so I'm pleased to announce that LUNAR is the &ihgb to win
the use of the brand new box donated by last yeamising club
(Pittsburgh Space Command).

What's in the box? Ahh, you're going to have to edathe
next meeting to find out. Only members of the wintngection
can look inside the box, and they are forbiddenabyfficial
curse and everything) to discuss it in any manmetr¢an be
read by outsiders, like in the newsletter or onatlists. | can
tell you that I think our contribution to the bolaild be some
sort of shipping container that will allow it, atite trophy, to be
checked on board an airplane or shipped by a packagyice.
After all, I've got to bring it to NARAM next yedor the
awards ceremony. With any luck, and you guys cwiitig to
contribute great articles to the newsletter, Hibyinging it back
again!

élmsew - Colops - options
4¢h exactly what you wanti
smsmnmmtoramu

contact us: frultysales@frultvchutm com
Phone: 408-499-90
http:/ / fruitychutes. com

for LAC newsletter award, presents thi

North American Rockwell Trophy and Back In Print!

“The Box” to LUNAR Past President
Jack Hagerty (right)

Figuring out a way to get both
of those home when all | could
transport was checkable
luggage (a story for another
time) was bad enough, but
more interesting is "The Box."
The trophy was first awarded

By popular demand, Spaceship Hand-
book is once again available. We have
done a limited reprint of this precedent
setting volume for those of you that
missed the original printing. Don’t miss
out again!

ARA Press

785 Jefferson Ave.
Livermore, CA 94550
(925) 455-1143
www.arapress.com

AIRIN

Spaceship Handbook
by Jack Hagerty and
Jon C. Rogers

SPACESHIP
HANDEBOOK

* 75 Fictional, Theoretical and Real Subjects.
* 534 Pages

» Data Drawings.

= Over 500 photographs and illustrations,
most in color.

» Only $59.95!
(plus shipping)

15% off for LUNAR members!
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Launch Reports
Cliff Sojourner, LUNAR #1212, NAR #82864

Editor's note: many folks post photos to the pietgallery. You can find the
gallery by clicking “Gallery” on the left side ohe LUNAR website main page
(http://www.lunar.org, or directly fromhttp://lunar.mtrad.com/gallerySome of
my favorites are printed here, but many more ai@lakle online — maybe even
a picture of your rocket. Or maybe you could @optcture of someone’s
rocket?

October 27, Patterson Sports Park

LUNAR made the trek out to Patterson, to PatteSports Park.
This was a demonstration launch to show the foikdtterson
how much fun a launch like this can be. The laypatameters
were like an old Robertson Park launch, up to Gonsoand
1400 foot ceiling.

Weather conditions at the launch were mild, coratulet
temperature and 5-10 knot breeze. LUNAR sharedP#iterson
Sports Park area with the Patterson RC fliers cnld,a BMX
track. We set up six launch pads.

Statistics for the day:

- We had at least one first-time-flier

- Clusters: two A8-3s, two B6-4, two C6-5s
- Staged: one Cto A

- 1 Motor CATO

- 4 recovery failures

- 94 Flights, 97 motors burned

Breakdown by motor size:

12A | A B C D E F G
3 12 25 31 8

Looks like a Quest Full Moon.
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Gus Robinson preps his big Edmunds rocket boositer g

Estes camera rocket.

All photos here by Gus Robinson, LUNAR #604 — thar&us!
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Rack Rocket

Tom Desmarais, LUNAR #1387, NAR #85755

Four Stages And Beyond

While browsing the web for interesting rocketsahre across
this link:
http://members.tripod.com/tripoli_rocketry pgh/ragkket.html

Here was the first
description of a rack
rocket that | came across.

to visit this site as well as |
do your own searches for ¢
rack rockets, but to whet |
your appetite, I'll give you __;;
a brief description of a
rack rocket.

A rack rocket is a
multistage rocket that
holds a “rack” of engines
and spits each engine out
when that engine is done.
The rocket itself doesn’t
have any stages or extra
fins. The fins are at the
back of the rack, so the
rocket is one solid entity. -":4’&1

-t

-

One of the advantages of

this configuration is that | &t
the staging is very Vesha
reliable. The enginesare = i, W

taped together outside thef ==~
rocketand slidintothe = &
rack. The rocket is not
relying on the taped OE SR
engines to keep the rocket === =
solid (though they help), = =
rather the rocket is one AN
piece.

Another advantage of this
configuration is
aerodynamic stability.
There is only one set of
fins, and they are at the
back, so the center of
pressure(CP) is near the
fins. The engines, which
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are most of the mass of the rocket, extend ahe#uedfns, so
the center of gravity(CG) will be in front of thé?C As each
engine finishes and is ejected out the back ofdbk, the CG
moves forward, increasing stability. Moving the @® much
forward can cause the rocket to weathercock (tubmthe wind)
more, but as each stage is ejected, the rocketdsheumoving
faster and faster, so the weathercocking would inémzed.

Yet another advantage of rack rockets is aerodymami
cleanliness. Since there is only one set of fia$ are shared
for all stages, the drag from the fins is minimizexoss all
stages. Now | won't pretend to understand theirafibns for
drag of the rails making the rack, | suspect thay'tdcontribute
much to the drag. This would make a good resgamaject,
since by the time the sustainer is going, thedirgsquite a ways
back from the vacuum drag at the tail of the rockdtich could
be good or bad.

The first rack rocket | built was an 18mm 4-stalgedr. Rack
rockets are like Estes Mosquitoes, you often deeé them
again, since they fly so high. | flew it at SnowariRh in
December 2007 with a B6-0/B6-0/B6-0/A8-5. That dhg
weather at Snow Ranch was perfect. | could telldtwas some
doubt in people’s minds when they heard the robketfour
stages. Three stage rockets often fail to gettafjes to go. The
rocket took off straight and true, spitting motarsi going,
going, gone, out of sight. Shortly, the streamas wsighted, and
on this perfect windless day, it landed about ay&@ds from
the pads. When I built this first rack rocketmismeasured
something, since the tail extended a half inch phesfirst stage.
As a result, the small piece of BT-50 | used attéileto

stabilize the rails was burnt away by the engiAmazingly, the
flight path was seemingly unaffected. | would hflegvn it
again with some bigger engines, but | didn’t rehliyve what |
needed to repair it on the field.

At this same launch, | made an attempt for a nslagiblack
powder motors in a conventional three-stage conditipn.
This was my second attempt (my first weathercodegtrely
and was lost way down range). | had made the tocke
significantly lighter, and | was using a pistonrah to try to
prevent excessive weathercocking. The rocket gabbtut 50
feet and went unstable, landing near the padsthwldelayed
second stage waiting to start the third stagetuRately the
third stage didn’t start. I'm still not sure whatade it go
unstable (I suspect the engines slid back, posdilxyto the
piston?), but the flight was scary enough that $ weady to go
back to the drawing board.

After all that, the rack rocket concept seemed éike
improvement over the conventional three-stage.

| wanted to simulate the rack rocket using Rockiut,

RockSim only supports up to three stages. My smius to put
two engines together as one custom engine, anthasi the
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first stage. This requires making a custom enfilegwhich is
fortunately not too hard. RockSim comes with agiea editor
called EngEdit. You can load the database for supd
manufacturers’ engines in EngEdit, and modify a aalthe
engines in the database. | was pretty sure thiéggewmation |
would want to use would be D12-0/D12-0/D12-0/E%® |
wanted to make a new engine that would be the atgnv of
two D12-0’s in series to use as a mock first stafjee first step
was to create a new engine in the Estes datalbdseal to set the
burn time and the peak thrust, so | doubled the kiore of a
D12 and set the same peak thrust.

Making a D12-D12 Engine File

| tried using EngEdit but found editing the comlartarust
curves too cumbersome. | discovered a better waydate a
model of the D12D12, by editing the data in texAGP and
ENG) format.

1. From the EngEdit application, open the Estegrendata file,
then “save as” and select filetype RASP or ENGe Nstepad
to open the file. Find the D12 engine specifiaatio

;Estes D12 RASP.ENG file made from NAR published da ta
;File produced October 3, 2000

;The total impulse, peak thrust, average thrust ..

;the same as the averaged static test data on the ...

;the certification file. The curve drawn with these

;close to the certification curve as can be with ...

;number of points (32) ...

D12 24 70 0-3-5-7 0.0211

0.0426 ESteS File Edm View Insert AF'grmat Tools Data Window Hef
0.049 2.569 |
0.116 9.369 S p12012.6xt
0.184 17.275 Al B

0297/ 27.01

E3 Microsoft Excel

0311 22 589
0322 17.99
0348 14126
0.386 12.099
0.442 10.808|
0546 9876
0718 9.306|
0879 9.105f
1066 8901

éopy the D12 specification and
save in a separate file,
D12D12.ENG.

1257 8698
1.436 831

159 8294
1612 4613

165 0|
1699 2569
1766 9369
1.834 17.275|
1.887 24258
1932 2973
1947 27.01
1961 22589

2. Now, we need to double the
thrust curve data to make it
represent two D12s. It's easiest to
use Excel to calculate the time
offsets. Open Excel and use Data:
>Get External Data->Import Text
Data, to get the D12 thrust curve
from D12D12.ENG. Skip the first
10 rows (starting with semicolons),
and select “space” as the delimiter

1972 17.99]
1.998 14.126)
2036 12099
2092 10.808|
2196 9876
2368 9.306
2529 9105
2716 8901
2907 8698
3.086 831
324 8294
3262 4613
33 0|

The left column is the time in
seconds and the second is the
thrust. Put an expression in the
first column that looks like
=A1+1.65 , to add the time for burning the first enginehe t

42
4 4> [M\D12D12 { Sheet2 / Sheet3 /
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time for each sample point that we will use in $Beond engine.
In the second column, enter =B1 to copy the thmesiching a
given time during the first engine’s burn. Noweszlthe row
with those two entries and hit ctrl-c to copy theNow select
the appropriate number of rows with the two colurfdmwyn to
column 40 in this case) and use ctrl-p to pastéahaulas in
place. You should end up with something like this.

Now, select “file” -> “save as” to save this asttex

3. Next, we must fix up the engine summary infaiorafor

our D12D12. In RASP format, the data element®fuihg the
engine name are: diameter, length, initial masspglfant mass,
and manufacturer. The D12D12 has double the legilble
the initial mass, and double the propellant mass.

Using Notepad, open D12D12.ENG, and change the @rtem
and first data line to create a new engine: chaing@ame to
D12D12, change the date just for fun. Change tiebers of
the length, initial mass, and propellant masshéirtdoubled
values. Last, copy the thrust curve data poirtsifExcel, and
insert into the RASP file after the header field.

One thing to note is that the RASP format assuntethaust is
the end of the motor burn, so you need to setideoéthe first
engine’s burn at 1.65 seconds to a small non-zenaber like
0.01.

The completed D12D12.ENG file should look like:

;Estes  D12D12 RASP.ENG file made from NAR published

;File produced October 31, 2007
D12D1224 140 0-3-5-7
0.049 2.569
0.116 9.369
0.184 17.275
0.237 24.258
0.282 29.73
0.297 27.01
0.311 22.589
0.322 17.99
0.348 14.126
0.386 12.099
0.442 10.808
0.546 9.876
0.718 9.306
0.879 9.105
1.066 8.901
1.257 8.698
1436 831
159 8.294
1.612 4.613
165 0.01
1.699 2.569

0.0422 0.0852  Estes
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4. Now save D12D12.ENG, and open it in EngEdddmire
your work:

Average thrust: Peak thrust: Burn time:

Livermore Unit of the Natidmsssociation of Rocketry

Volume 14, Number 5
August-October 2007

Rocksim- C:/Rockets/RackRocketD.rkt D@@ |

Fle Edt Rocket Smuaton Hep
DeEs Lt@EL W

Rocketdesignatributes | Rocket design components | Mass override | Cdoverride | Flight simulations

Rocketname: | 1 Design specific 2D display properties
Calculation method: | Use the rocksim stability equations in 2D drawings Side e: (03837 |[ln_ %] ‘
Sideviewdmension height 03837 [l |

Simulation method: | Use the rocksim stability equations in simulations
‘ Number of stages: [ Three stage rocke

Base view marker size: [0.3937 1l &

Base view dimension height [0.3837 [

= il 1 | (|

=) [ ol B al sl (@) L) (@

Length: 24.4009 In. , Diameter: 0.9760 In. , Span diameter: 3.9760 In.
Mass 89404 Oz. , Selected stage mass 8.9404 Oz.

CG: 16.3297 In., GP: 211328 In., Margin: 4.92 Overstable

Engines: [E9-8, |[D12-0, ][D12D12-0,

= _

Totalimpulse: Specific impulsa: Mass fraction

fozs [N vlommo [N v/ [330

e |[Ns | [5138 | [4053

Newtons

45000

Thrust curve for Estes D12D12

40,004

35.000

30.000
. A\ A

20,000 \\ \
15.000 \ \

0600 1500 1.000 1.500 2.000

Save this file as a RockSim engine file: use “file™save as”
and select “RockSim (rse)”. This step is most ingat because
the D12D12.ENG file has more data points (40) twan
supported by RASP/ENG format (30), and only Rock&8E
engine files can support it. For more informatidoout the
formats of the engine file, check out Apogee RogKi#teak Of
Flight” newsletter #139, “What is in a Rocket Engjipata File”,
http://www.apogeerockets.com/education/downloadettedter
139.pdf.

5. Last, follow the method for your version of R&m
(methods vary, please consult the manual) to imjperengine
in to RockSim’s database. Now you can select DI2fot first
stage of your rack rocket!

Now, in RockSim, you can make a three stage roahédtuse the
D12D12 engine for the first stage to simulate fetages.

That's it!

Copyright © 2007 by LUNAR, All rights reserved.
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Four-18mm Motor Rack Rocket

Parts List

3x 1/8"x1/8"x10" basswood rails

3x 1/16"x1.5"x1.5" balsa fins

1x 8" BT-20 body tube

1x 3/4" BT-50 body tube for support ring
1x BT-20 nose cone

1x 1/8"x1" launch lug

1x BT-20 engine ring

1x 36" streamer

1x 24" 40lb Kevlar cord

3x 1/8"x8.5" aluminum tape strip

3x 3/4"x3/4" aluminum tape pieces for support ring

Iy Iy Iy By By

Instructions

1. Tie Kevlar cord around engine ring.

2. Glue engine ring 2.5" into BT-20 body tube

3.  Mark body tube for 3 fins/racks. Mark these§r.5"
from the bottom end.

4. Glue 3 racks to right side of fin marks, up te tharks
1.5" from the bottom end.

5. Use spare BT-20 with engine in it to space ofar
racks, then sand bottom 3/4" so BT-50 can fit over
racks with BT-20 in place. Then glue the BT-50
support to racks.

6. Sand fins 3/4" from back to front for good fit cacks
and BT-50 support.

7. Glue fins to rack and support. Ensure straggiat
perpendicular to body.

8. Fillet the rack to body joint, fin to rack jojrgnd rack
to support joint.

9. Glue launch lug to one of the racks at the BTjef.
The launch rod will go through the lug and betwten
BT-50 support and the motors.

10. Tie the Kevlar cord to the nose cone and attaeh
streamer to the Kevlar cord.

11. Paint if desired (something bright is desirable

12. Apply the aluminum tape strip to the insidetef rack
to protect it somewhat from the exhaust. Apply the
aluminum tape pieces to the inside of the BT-50
support to protect it.

13. For first flight, it's recommended to use B&®/0/B6-
0/B6-6. Cellophane-tape all of the engines togethe
(with ejection to nozzle!) with the B6-6's ejectianthe
top end. Add tape to the outside of the B6-6 tleria
very snug in the BT-20, and slide the stack inerérck
until only 1/4" of the B6-6 is sticking out.

14. Fly on a windless day and watch the enginds daitt
the back.

Copyright © 2007 by LUNAR, All rights reserved. Page 10
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Livermore Unit of the Natidmsssociation of Rocketry

Who you gonna call?

LUNAR HOTLINE
PRESIDENT

Craig Saundergqresident@Iunar.org (925) 324-2400
VICE PRESIDENT

Tony Cooperyp@Ilunar.org
SECRETARY

David Raimondisecretary@lunar.org
TREASURER

Sheryl Cooperreasurer@lunar.org
MEMBERS AT LARGE

Lee Teicheirabmall@lunar.org

Richard Hagerbmal2@lunar.org
EQUIPMENT

Bill Orvis, equipment@Ilunar.org
MEMBERSHIP

Tony Coopermembership@lunar.org
NEWSLETTER

Cliff Sojourner,newsletter@lunar.org
CALPYRO IlI

Rob Tashjiancalpyro@lunar.org
CONTEST DIRECTOR

Tom Desmaraigdesmarais@acm.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 scientécational
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@hmunity
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.n:@6 p.m. on
thethird Saturday of the month. Generally these asport

Copyright © 2007 by LUNAR, All rights reserved.
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launchesalthough we occasionally hold sanctiometest
launchedfor points in the NAR national contest standings,
theme launchewhere we focus on a particular class of rocket,
andnight 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 ders At
Large directly, or post a message on general@loirgar.

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 tbate 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 currently held on a bi-monilalyis.
These meetings cover section business, and typicalude
presentations by club members or other expert®ome aispect
of the hobby, ranging from simple building tipsadvanced
science and engineering principles.

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 attp://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 meetiadendar,
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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LUNAR Calendar

Launches at new location or Snow Ranch (see vealsitv.lunar.orgfor directions)

Meetings at Robert Livermore Community Center, 4&E44t Avenue, in Livermore.
WARNING! Times and dates are subject to changh litite notice. Setup starts an hour before isted time and teardown and packing up usuallysakehour after
the listed time. For launch confirmation call tHéNAR Hotline (925) 443-8705 after 7 AM on launchyd Visit the LUNAR web site atww.lunar.orgfor the latest

information.

January 17, 2007

Meeting 7:30 to 9:30 PM

Elections

Presentation: Bill Orvis: Odd-Rockets

May 16, 2007

Meeting 7:30 to 9:30 PM
Presentation: Eric Kleinschmidt: Hybrid
Rocketry

September 19, 2007

Meeting 7:30 to 9:30 PM
Presentation: Mike Sunseri: Build, Decal, &
Paint Rockets

January 2007 launches
Jan 6: 9 AM - 3 PM, Snow Ranch
Jan 20: 9 AM - 1 PM, Robertson Park

May 2007 launches

May 5: 9 AM - 3 PM, Snow Ranch
May 12:4 PM - 10 PM, Robertson Park
Night Launch

September 2007 launch
Sept 22: 9 AM - 1 PM, TBD cancelled
NAR Contest

February 2007 launches
Feb 3: 9 AM - 3 PM, Snow Ranch
Feb 17: 9 AM - 1 PM, Robertson Park

June 2007 launch
June 30: 9 AM - 1 PM, Robertson Park

(October 2007 launch
Oct 27:4 PM - 10 PM, cancelled
Night Launch

March 14, 2007
Meeting 7:30 to 9:30 PM
Presentation: Jamie Clay: Video Rocketry

July 18, 2007
Meeting 7:30 to 9:30 PM
Presentation: various: Altimeters

November 14, 2007
Meeting 7:30 to 9:30 PM
Build Session: 18mm Rack Rockets

March 2007 launches
March 3: 9 AM - 3 PM, Snow Ranch
March 17: 9 AM - 1 PM, Robertson Park

July 2007 launch
July 21:Cancelled

November 2007 launches
Nov 3: 9 AM- 3 PM, Snow Ranch cancelled
Nov17: 9 AM - 1 PM, TBD cancelled

April 2007 launches

April 7: 9 AM - 3 PM, Snow Ranch
April 22: 9 AM - 1 PM, Robertson Park
NAR Contest

August 2007 launch
Aug 18: 9 AM - 1 PM, location TBD

December 2007 launches
Dec 1: 9 AM - 3 PM, Snow Ranch
Dec 1% 9 AM - 1 PM, TBD cancelled

LUNAR

31120 Chicoine Ave.

c/o Membership Chair

Hayward, CA 94544-7432
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