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Club News
NIRA GOES DIGITAL!

Club President Ric Gaff recently purchased
really cool digital camera for NIRA. The cam
era stores the photos on a 3 1/2” disk in JP
format, so that the photos can be instan
loaded onto any PC. Most of the photos in th
issue were taken with the new camera, and W
not modified in any way (which makes my job
lot easier!).

Enter: The COSMOS

The upcoming April launch will see the first g
what is hoped to be a series of competitions
pecially for NIRA members. This particulg
event will be called COSMOS. Your friendl
Contest Director, Adam Elliott, will be you
host. COSMOS is open to all.

This COSMOS will be a Section Meet, whid
has a contest factor of one. There are th
events each with their own weight factors. T
entry fee is $1 per person.

The events for the contest are:

Open Spot Landing (weighting factor 4)
1/2A Streamer Duration (weighting factor 8)
A Super-Roc Duration (weighting factor 13)

Open Spot Landing (rule 60.7.3) is the simplg
event. All you have to do is use any rocket wi
any motor and try to make it land as close to
predetermined spot as possible. This distanc
measured from the tip (or top) of the model
the landing target. All contestants will be aimir
at the same target. Simple, right? Your scorg
determined by the distance in meters your mo

lands from the target. Whoever has the smallest

score wins!

1/2A Streamer Duration (rule 31) consists of a
model that can be safely be lofted by a 1/2A m
tor and uses a single streamer as the sole re
ery device. And, yes, it must all be launched
a 1/2A motor. The streamer must have a leng
to-width ratio of five to one (5:1) or greater. Th

it must be at least five times longer than that.

trick some people use is to attach the streamsg

the center of the model on the outside. Anotl

thing many people do is fold their streamers

gordion style. Both methods are said to incre
-drag, thus improving duration. The score is t
F®tal number of seconds your models rem
thaloft.

I%\ Super-Roc Duration (rule 33) should be t
EtRost interesting. The principle is the same
@above, but any recovery device or method nj
be used as long as the model descendsinan
ner deemed safe by the RSO. The differenc
’ that a really long rocket is called for. In the ca|

of A Super-Roc your model must be between
F3nd 150 centimeters in length. Okay, it can
longer, but you won't gain any points for it. Th
score is determined by the length of the mo
(from tip to motor nozzle) in centimeters pld
the timed duration. Please do not use any hd
hwood doweling or solid plastic shafts or any ot

=

AA note on duration events:
"Pour entry will be timed form the instant of firs

%er‘hotion until it lands (or drifts out of sight) by a

Geast one person with a stopwatch. You m
Shake at least one qualified flight but can mal
h_?]o more than two. You are allowed to enter t
MMhodels to accomplish this. One of the fligh

must be returned to the desk. Every entry m
nehave your name or NAR number on it.
@Another note:

ay . . .
haMl entries must remain in one, connected pie

L o motors may be kicked out, and no rocket s
tdions may descend separately.

7Standings will be posted for every division

beach event. Your overall score for the whd
econtest will be determined by the NAR's cor
gdlex scoring process. Rest assured, though, \
sners will be found. You probably have mode
wréind parts lying around that will qualify for an
h-of these events. Why not give it a try? See i

egr materials deemed unsafe by the RSO.
he

in April!

Map to the Greene Valley Forest
Preserve Launch Site:

From 1-88 exit South on Route 53, the
right (west) on 75th Street. Green
Road is the first stoplight west of Rt

t53. Turn right (north), then right intg
the parking lot.

>
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e From 1-355 (north or south) exit wes|
ison 75th Street. Stay on 75th Street un
Greene Road, then turn right (north).

"

0

The entrance to the launch site is @
S Greene Road, between 75th Street a
' Hobson.

n

D

It's a long way from the parking lot to
the launch site, so bring a wagon (¢

GFeene_Rg

Parking lroute 53
[ ]

1-88

75th Street

Y other carrier. It's also a bit bumpy.

Vjl'here 5 a 2 hour window from 12pm tq
2pm for you to fly untried designg

O O o0 S
-

i before the launch opens to the gene
public.

o v =

means that for every unit your streamer is wid
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T MINUS 1 - NIRA'S CALENDAR OF UPCOMING EVENTS

1998 CLUB LAUNCH DATES

Launches are BYOL (bring your own launcher). The location
for our 1998 launches is the Greene Valley Forest Preserve. |
you have questions prior to any launch, call the NIRA Infoline at
(630) 690-6353 and leave a message, | will call you back.

thing else. Call the Infoline (630-690-6353) to find out what!
April 19 - Regular club launch.

May 24 - Regular club launch (1 week later than normal due
National Sport Launch on the 15-17).

June 20-21 Midwest Regional Fun Fly, Yorkville, IL.

July 18 - Eat Cheese or Fly, Bong Recreation Area, Burlington,
July 19 - Regular club launch.

August 16 -Regular club launch.

September 20 Regular club launch.

October 18 -Regular club launch.

October 31 - Nov 1 RCHTA Show, Rosemont Expo Center
November 8 -RCHTA Launch.

November 15 -Regular club launch

December 13 Holiday Party at Bundick’s

MONTHLY MEETINGS

March 15 - 1st launch of 1998! If the weather is bad we’'ll do som

All meetings start at 7:30 PM, and include entertainment and a
brief business meeting. Don't forget a model for "Model of the
Month" voting. We need volunteer speakers to entertain the
troops after the business meeting, so call Ric Gaff at (630) 483
2468 if you can help with ideas or can speak yourself. The loca
tion is the Glen Ellyn Civic Center, 535 Duane Street (usually on
the 3rd floor, but check the board in the lobby).

Currently scheduled meeting dates areDecember 5. January 2
February 6, March 6, April 3, May 1, and June July 10 (Note!
This is not the first Friday of July!), August 7, September 4, October
2, November 6, December 4.

There will be a Used Book Sale going on in the gym during the May
meeting, so come early to browse and get a parking space.

Model of the Month Winners!

February (Top) - Joe Nowak took Adult with his really cute Boy
Mercury-Redstone. John McCallum took Youth (at his first meg
ever!) with his nicely done Estes Sidewinder

March (Bottom) - Tom Pastrick was the hands down winner in Ag

back winner in Youth with his Estes Little Joe II.

THE LEADING EDGE, published bimonthly by and for members of the Northernal
lllinois Rocketry Association, NIRA, NAR Section #117, is dedicated to the idea th

Sport Rocketry is FUN! Articles, plans, photos, other newsletters, and news items
interest should be sent to Bob Wiersbe, 1835 Shetland Drive, Wheaton, IL 60187 (
electronically via Internet to wiersbe@Ilucent.com). Photos will be returned, othel
material returned if requested. Send membership applications (dues: $3/year, inclug-
ing a six issue subscription to the Leading Edge) and nonmember subscriptions (§
per six issues) to Ken Hutchinson, 84 Jefferson Lane, Cary, IL 60013. Any iterp
appearing in the Leading Edge may be reprinted by Sport Rocketry with proper
credit given; all other uses require written permission of the Northern lllinois Rock-
etry Association. Before criticizing someone, always walk a mile in their shoes. Thgt
way, when you do criticize them, you're a mile away and wearing their shoes.

= -

a1

with his new and improved Topkat. John McCallum was the back-

Congratulations to all the winners! (digital photos by Rick Gaff)
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STAFF
Ralph the Remarkable Rodent - Editor
Ric Gaff - Temporarily Out of Work Production Manage
CONTRIBUTORS
Mark Bundick, Jonathan Charbonneau, Adam Elliott,
Ric Gaff, Norm Heyen, Bob Kaplow, Jeff Pleimling,
Richard Wartick, Bob Wiersbe /

Other Items of Interest

Tripoli Wisconsin Launches:

Bong Recreational Area

WHEN TIME WHERE

April 18 9a-7p Runway

May 23 9a-7p Runway

June 13-14 9a-7p Runway

July 11 9a-7p Parking Lot E
August 8-9 9a-7p Parking Lot E
August29 9a-7p  Parking Lot E
October 10 9a-7p  Parking Lot E

High Power launch fee: $10/day for TRA membsdrs.
(TRA headquarters requests that non-TRA members
pay an additional $5 to cover insurance premiumg)

Low to Mid-Power rockets (A-G motors & total
weight less than 53 0z) 3 or more launches: $10, [ess
than 3: FREE.
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Virtual Rocketry
The next best thing to being there!

Looking for a software package for all types
Rocketry? Well, look no further! Virtual Rock
etry (TM, R, and Copyright) is the last rockett

related computer program you will ever need|

Just look at these features:

« Complete motor specifications for ALL mand
facturers
« Complete database of ALL rockets ever mg

» Complete 3D CAD system - design youraititude simulation, but a real time, VIRTUAL

rocket from scratch
« Flight simulation: subsonic, transonic, supe
sonic, and warp modes supported
« Flight is viewable from ANY point in space
with ANY weather conditions

« Ability to scan already constructed rockets
« Flight tracking - now you can take Virtud
Rocketry to the field

So what can you do with Virtual Rocketry?

ANYTHING!
Design the Ultimate Rocket!

« Cluster and stage any combination of moto
 Try out bizarre fin shapes and materials!

« Experiment with new recovery techniques!
 Test before you build!

Attend Virtual Launches!

« Crappy weather outside? No problem! Yq

can Organize your own |aunchesy just for yomrtems, on board eleCtroniCS, radio control equ

self, or have others join in via virtual conne
tions!

* No more waiting in line for a pad!

« Design your own field, or choose from a wid
selection of existing sites! [Great for playin
Rocket Golf (Demo Included)]

* Act as RSO, Check-in Officer, LCO, or ski
them altogether!

« Try to get questionable rockets past the R
from Hell!

New Features!!

« Network with other Virtual Rocketeers fo
salvo launches, drag races, competition, or j
for fun!

« “Spectator Roiv- A line of virtual spectators
are included in the simulation, wherever vy
specify! See what happens with the “Flyin
Pyramid of Death” when it tips off the rod i
different directions! [Combine with “Launc
Pad to Lawsuit Mode for added fun!]

* “Rocket Cars- Watch 100 pound “M” pow-
ered Death-Mobiles battle it out on a dragstr
See guide wires snap, guide lugs break, whe
come off, debris fly!!

e “Hybrid Modé - Experiment with different
types of hybrid fuel, all from the safety of you
comfy chair. Try that hunk of salami, bage
even your wifes’ meatloaf.

« “Pinky and the Braih- Put a couple of mice
into your payload section, complete with instr
mentation! Watch their reactions on the scre

!

or combine it with the WYSIWYF option fof
the ultimate experience.

* “Homebrew - Make your own motors! Try
Plout different recipes! No need to worry abo
death and dismemberment (not to be used V|
Iythe WYSIWYF mode).

Take it to the field! Virtual Rocketry isn’t jus
for the home anymore! With our new sens
packages you can bring it along to help with
utinds of things. Ground sensors include 4
ittpeed and direction, humidity, pressure, th

mal activity, optical tracking, and even seisni

activity! The onboard sensors include altitud

GPS, video, and velocity. You can literally fin
Yand forget! For example:

or

All this from the relative comfort of your own
home! Virtual Rocketry can do anything yg
-can do in the real world, and then some. Imag-
ine being able to see how your new design wilt The “Where’d It Go!?” mode is great for findr

dfly, before you even fly it! This is not just an iNg those lost rockets, just enter all the parar
| ters at the time of launch and Virtual Rocket]

will tell you where to look!
« Virtual Rocketry will even tell you how far

simulation!
)r-

You can wat_ch.the flight from any po'f“ M down into the ground the rocket has buried
space, from inside the nose cone, outside tr}%elfl

' rocket, underneath, above, from 5 miles aw.
whatever you want!

W Virtual Rocketry will tell you what kind of

parachute to use, even how much eject
echarge to use!
Se With the special “Hide and Seek” package
eflour rocket can tell you how to find it using
“Hot”, “Cold”, and “Warm” messages!

on
| And don't forget sound! There are sound fil
for ALL of the motors in the database! Th
program handles catos, chuffs, misfires, e\
* sonic booms!

If you can conceive it, VIRTUAL ROCKETRY|
can do it. Put 7 FSI F-100's and 11 Estes E1

sin a rocket, and try to get it past the RSO. If y:
do, just sit back and watch the fireworks! Cat
so real, you'll be ducking the debris!

| Virtual Rocketry runs on an virtually an
P fachine. These packages are available NOV

u
Dé/irtual Rocketry Software Package - $999.
(S&H $5)

, Ground Sensor Package - $499.99 (S&H $2%
Flight Sensor Package - $399.99 (S&H $20)

5-Or, buy the WHOLE package for onl
ip$1499.99, shipping included! Please speq
nvhat type of machine you will be running it o
handle it! (IBM-PC, Mac, Sun, VAX, ENIAC, NeXT,

Want to learn how to use a reload? VirtyafcOmmodore, TRS-80, PDP-11, Atari, So
eRocketry can do it! You'll assemble the motor”'2ystation, HP, Cray, or Altair 8080).
Jpart by part, including grease! If you mess it Up,

you'll find out when you run the Virtual Simu Contact:
D lation. Premature ejection, blow-by, chuff
blown nozzles - we do it all!

D9

Build that ultimate bird. You know, the on
with everything. Huge honking

umotors, really cool payload, nifty ejection sy

=~

ify

c-ment, airstarted motors. Virtual Rocketry c

y

Virtual Rocketry
3 02 Infinity Drive
9\/hat about that rocket you've already built, butrreedonia, HI 11011-0100
haven't been able to fly? With our unique Try-1-800-VIRTUAL
Korder device you can scan your rocket and
; have it be replicated in Virtual Rocketry! C - -
L, &nd CP points will automatically be calculated, How ngh Did It _GO?
stress points and construction quality will by Richard Wartick
evaluated, analyzed, and included in the sim I"’}-‘Iow high did that rocket go? This is probab
ion. Didn't use good epoxy? Watch yo "one of the most-voiced questions by all rocK
rocket shred on the screent Shock cord mobRLe s p's only natural to think about altitud
weak? Watch it rip out at ejection! All thesehon, fiying rockets; they are designed and b
things are possible with Virtual Rocketry! Fin for the purpose of carrying something upwatd,
the failures before you fly! Imagine all the time o\, it i's only the vehicle itself. All rocke
you'll save! Imagine the money you'll sav !borne experiments sent aloft by NASA or any-
p!You may never go back to a real launch! one else, has to be tracked by a ground crew.
eldave you ever wondered what it would feel likeAccurate tracking involves determining, among
to actually fly in one of your rockets? Virtugl other things, the maximum altitude attaingd
Rocketry can show you! With our patentedduring the flight.
rWYSIWYF (WIZ-E-WHIF or What You See |

«Q .

; , How high did my rocket go? In the world of
L, what You Feel) interface, you'll not only s€€,,qe| rocketry, there are three methods that |
what is happening, but feel it! G forces, spiny,qy of to determine the answer. Optical tradk-
ning, deceleration, you'll experience it all! Thej, ith theodolites is one way to do it. Diredt

yApogee To Impact” (TM) mode has to b measurement with an onboard altimeter |is

erexperienced to be appreciated! another. The third method involves the use
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Page 3



“Standard Altitude Marker Streamer.”

A Standard Altitude Marker Streamer (or, alf
tude marker) is nothing more than a streame

is cut from polyethylene material 1/1000 ingh

thick, one inch wide and twelve inches long.
three gram weight is attached to one end of
strip with tape. Like all streamers, a SAN
streamer is supposed to flutter as it descer
Constructed correctly, it should drop at a cq
stant speed of eighteen feet per second. T
method intrigued me -- it's both self-containe
no external equipment or tracking peoq
needed; and cheap, unlink an altimeter. T
only equipment required is the altitude mark
and a stopwatch. It's described in the Handbg
of Model Rocketry, fifth edition, by G. Harry

Stine. Read chapter sixteen entitled, “Altitudieonly a thirty-four foot spread separates the lo

Determination,” for a detailed discussion
how and why this device works.

With the SAM streamer idea now stuck in mj
head, | desired to discover for myself ho
effective this technique works in the “re
world.” For instance, how would the presen
of a cross-wind affect the altitude marker’s pe

my need to acquire a vehicle that would pée
form consistently flight after flight; only ther

form? As | suspected, the streamer would d
i_considerably in a breeze, even a slight bre
_Would adversely affect its performance. Ho
ever, when the air was still, the marker fe
Astraight down. Of the eleven tests, air moy
pdent caused the streamer to drift downwi
yseven times. Four tests produced the des
dl;agsults, as outlined below.

n Descent Time (se

10.98
10.00
10.10
11.91

L) Altitude (fee
197
180
181
214

"Flight #
3
5
5

7
Kk

[oN

D

=

D

The recorded altitudes are remarkably clo
bfest and highest values. It's even more amaz

considering that the motors used to power
yrocket came from different production lots!
woought them as needed, from various hol
,|Shops over the course of a year.

C&Ve can now look back to the question askeqg

trthe Standard Altitude Marker Streamer, a
recording the results, | have an answer. WHh

could | make a valid judgement on the usef
ness of the standard altitude marker.

| began testing various combinations of rocket§y altitude estimate for this particular rockg
and motors to find a configuration that wouldY®S: Wind induced drifting appears to be
reliably eject a parachute at apogee. | settled difoblem, but the solution is easy - fly the alf
the exclusive use of Estes C6-3 motors, and prigde tests on calm, windless days. For obvig
“standard” rocket from my collection whic and practical reasons, this is a useful and in

would be weighed on a laboratory scale prior
launch. The rocket of choice, named “Couri
B”, performed satisfactorily when it weighe
between 158-161 grams.

Remember, this technique gives a measuren
of altitude at parachute ejection. The only w.
to get a valid (or, actual) time/altitude measu
ment is to have the ejection charge deploy

chute and altitude marker at apogee. The cal
lations to determine altitude are easy to q
Time the descent of the marker with the stg
watch, and multiply the number of seconds
takes to reach the ground by eighteen. T
result will be the total altitude in feet: Desce
Time X 18fps = Altitude in feet.

The test program involved making a series
flights under differing weather conditions, arj
carefully tracking the results. The stream
must flutter straight down (or almost straig
down) in order to give a valid timing. If the

streamer drifts on the breeze, a false readind

will be evident. Over the period of a year, whi
attending five NIRA launches and MRFF,
made a total of eleven flights. Weather con

tions encountered varied; concerning the windlown to take us up to the 3rd floor library. T
it ranged from dead-calm to a very breepy?

twenty miles-per-hour.
How did the Standard Altitude Marker pe

ladditional flights are made with this simp
device aboard, | will be able to further refin

t§sting project. Try it yourself, and let me kno
your results.

d

eSince its opening on July 4, 1976, the Smiths
paian’s National Air and Space Museum h
cGonsistently been the most visited museum

National Air and Space Museum Visi

ant by Bunny

D

pAeansparencies or other fragile materials reqy

rthe beginning of this article: How high did thatgot ready to leave, | noticed a magazine ra
formance? Prior to flying it, | quickly realized rocket go? After running this series of tests w

ifteturn receipt signature by the library. Ary
ire

P

v-handling with cotton gloves, conveniently su
liplied by the library.

eMy attack on about two pages of Atlas indg
q(ilistings was a bit unproductive. | found not
res‘ﬁmgle drawing in the files | pulled, about 40
of the total Atlas file collection. Photograph
were a mixed bag. The best AC-27 shotg
already had, and the new shots | looked
weren’t centered on details | was hoping to ¢
better photos on. | did find a couple of nid
Atlas Able photos, but they had no negati
number on the back. This meant that the o
place | can get copies made would be at
s&NASM. While the librarian was helpful in giv
wing me an order form to do that, | haven't yet
ingad the heart to look at the pricing. | guess the
haoney goes for a good cause; NASM is worlk-
ling to put its entire 1.7million image collection
bgn laser disk.

EX

”n o~

I
at
et
e
ve
nly
he

Gassaway had better luck digging out photog of
dhe Little Joe | for an English modeler. As w
ck,
thwandered over and found Sport Rocketry. The
hdNARAM issue was close at hand, so | pulled|i
eaut to show the reference librarian that we acfu-
eally did build these things. | showed him th
eNARAM scale photos, and he replied “Yea
twe looked at that when it came in, and when
ssaw the X-1, we said “Cool!”.

I-On Sunday, after the Board meeting was oy
Ure hit the main museum for about an hour an
CHalf. The Star Wars exhibit tickets weren't
Wavailable during the time we were there, so e
had to skip that attraction. We voted to split p
and regather for the trip back to the airport, sp |
darted off to the Enola Gay exhibit. You might
recall controversy around that exhibit resulted
in the firing of the museum director. A fascin
oihg video showed the restoration of the airplane
aghat dropped the first atomic bomb. | then
oheaded off to “Space Race” a good main flgor
pfattraction that showed the US vs. USSR

er,
0 a

ghis planet. From its treasures in the Hall
Flight to whimsical displays, like the curre
Star Wars retrospective,

=

0Qc/isits.
My first foray to the NASM was with NAR

o

in@ight be dug up. Visits to the library requi
cadvanced permission, so | arranged one

|email for Friday morning at 10:30. We signg
yjin at the information desk and a librarian car

nAccess materials, you first look thru a mass
index of material, then fill out a request forn
The librarian accesses the material hidden in
“stacks, you sign for it, use it, then return it for|

The Leading Edge, Vol 21, No.2

hiSecretary George Gassaway. We had decidgd
attack the NASM library to see what scale dat

tmanned space race with a combination of

the nation’s ahdnd Soviet artifacts. | spent the remainder of iy
nworld's space and aviation treasures attradime in the Hall of Flight, mainly examining th
Lthuge crowds of both the idly curious and avicconstruction details of the Wright Flyer. This |s
enthusiasts. My visit there in January was bgtff HE original airplane, folks, having undergone
notable and unremarkable from my previou®nly one restoration, mainly of the fabric cover-

ing back about 4-5 years ago. | looked at
wood joints quite extensively, noting the vaifi-

Qys metal reinforcements, and the carefylly
gteamed curved pieces. The Flyer is an exquis-

e|te piece of turn of the century workmanship.

viall too soon the time came to leave. | regretted
dhaving to do that without seeing the Star Wars
nexhibit, and the newest movie, but so it gogs.
ol'll try to return the Board meeting next year
vBC and do the whole thing over again! If you'lle
h.even in DC, don't miss the treasures of the
tHSASM.
a

Page 4



struction.

FAA Licenses Third I

Commercial Spaceport | applied one coat of Elmers ProfessionaMike), while the rest of the WOOSH gan

WASHINGTON - The Federal Aviatiod Wood Filler to the fins and tube, and sand growsed thru my rocket collections. Ric
Administration (FAA) has issued a SpaeWith 240 before hitting the model with so Kramer and Bill Thiel built NCR kits (they spli

launch site operator's license to the Virginja<"y!on Ruddy Brown primer. A sanding wi

a _ .
Commercial Space Flight Authority to operatd 400 9rit was followed by Krylon Gloss Whit
commercial spaceport at NASA's WaIIosW'th a Glossy Red payload section. The dec] i€

Flight Facility (WFF) at Wallops Island, Va. | SUPPlied are of the opaque sticky backed var

“The approval of this new spaceport demdnyjonokote iron to the “Superbird” name dec
strates the dynamic and growing state of hﬁjst to make it stick better.
commercial space industry,” said FAA Acting
Associate Administrator for Commercial Spagce’ =~ | . .
Transportation Patricia Grace Smith. “The FAA(Nishing, is a 31" tall model that should fly \yorked on his NCR Bomarc.
intends to work with these facilities and tHenicely on the recommended B and C moto ng
entire industry to make sure the U.S. commerRerfect for demos and ce_rtaln to insure you hav unch. 6" of snow and single diait wind chill
cial space industry is the safest in the world.| 2t least one successful flight at any launch. H & 1ch. d singie cig _

off to Quest for a nice beginner's effort. don’t stop NIRA. Here’s what was flown:

Chris build an X-ray, Tom Pastrick built yet

UT

Virginia joins California and Florida as states
with commercially or state operated space
launch facilities. The FAA previously issued Mini-Building Session Report
commercial space launch site operatof’s from Bob Kaplow

licenses for spaceports on leased propert
Vandenberg Air Force Base, Calif., and C

Steve Smith - America, A8-5 (from a blue tul
from my collection dated 8/20/69! comple
with astron igniter)

Bob Kaplow - Invader, A10-3T

Bill & Ed Thiel - 4fnc ?

at
Qn January 18th NIRA held its first buildin

Canaveral Air Station, Fla. The Virginia facili session and launch of the new year. My ba

will operate under a similar arrangement wi hrr?ent survived, but it looks like | need an ev
NASA. bigger one to hold the two dozen plus folks w

Like its two predecessors, the Virginia Space o . ext isse - a report from the February Builg
Flight Center will focus on small to mediu Among the activities: the NAR President wasV

seen building a sound recorder with the help|of'd session in the basement of Pete Olivola
rockets up © the Atheng " .and raurus I_ic Gaff Stgve Smith worked on his EZI-gS home.]
class of vehicles used primarily to launch lo : :

earth orbit (LEO) communications satellites Pi€re Miller worked on an even bigger Atlgs
LEO satellites orbit at altitudes between 100" NARAM. Al Rognlie built an Astron Mike
miles and a distance required for geostation
orbits of 22,300 miles. Demand for that type
launch is increasing as a number of firms
competing to establish constellations of L

parage roof (rescued), Intruder?
]OChris Wiersbe - X-Ray, 1/2A3-4T

struction, a payload processing and integratjon
building and a launch operator office building.
The Virginia Commercial Space Flight Authof-
ity is anticipating a first launch in the spring of
1999.

Steve Smith looks over Joe Nowak’s shoulder NIRA's new VP gets in the first flight of 1998
to see Joe's new “Mercury-Redstone in a Cup”.Proving once again that NIRA officers can fly
(R. Gaff photo) rockets. (R. Gaff photo)

Quest Superbird: Mini Kit Review
by Bunny

| got to build the Quest Superbird as my conti-

add some extra elastic cord to that supplied| in
the kit. When done, the kit supplied shock cord
only had about 8-10” sticking out the front
the tube. That looked a bit short to me. | uspdmost importantly, her rocket. (R. Gaff photo) 0 keep all of his fingers while working with
Elmer's Carpenters Glue throughout the cgn-

strange circles. (R. Gaff photo)
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glider (and dropped one of for me - thanks
g
k

th @ LOC tube to replace the stock tube. | dop’
recall it mentioned, but you have to slightly
am the centering rings to fit this tube). The
I(_3uzik’s worked on a Launch Pad Nike Ajax
ety: they went on with no effort, though | took[a@"d @ LOC Aura. Norm Heyen used my dr|l
ppress and circle cuter to turn a sheet of plywgod
into swiss cheese. Bob Wiersbe helped his $on

We took a break out to the back yard for a mini

é—}l Rognlie - helicopter that landed on my

stopped by. [Thanks for opening up your home to us, Bopb!

the drill press. Norm was seen making lots pf

t

Your result for about 3 hours work, including another Flat Cat, and Jonathan Charbonngau

® @

S

af Rachel Kaplow with her cookie, Coke, and ~ Bob Kaplow gives Norm Heyen advice on how



An Introduction to Hybrids
by Jonathan Charbonneau

[Editors Note: This is Part 6 of Jonathan

“Confused Stages” series”]

You probably have heard about hybrid enginggem. No igniter
What's a hybrid? The hybrid engine is
named because its propellant is part solid an@urn
part liquid. Here’'s a little history of mode| time is quick
rocket engines. In the late fifties, all modgltoo.
rocket engines were made with black powdechange the fue
propellant. Black powder consists of sulfyr,grain,
potassium nitrate and charcoal. In the late 70'she
early 80’s composite engines were introducectharge on the
Composite propellant is made up of ammoniunelectronic
perchlorate, aluminum powder and a rubkerecovery device
like binding agent. It has more than twice theand reset.
power of an equal amount of black powde
which is why a composite “D” engine is th
same size as a black powder “C” engine. In 1
mid 90’s, the hybrid engine was introduced f
High Power Rockets by two different comp
nies, Aerotech and Hypertek. The hybrid engin?n
uses nitrous oxide (also known as “Laughi
Gas”) for the oxidizer, and either a plast
(Hypertek) or cellulose (Aerotech) fuel pellet,

The hybrid engine is the newest and m@saborted during countdown, the,8lis the flight
advanced of all sport rocket engines. Its advarbottle will be lost. It cannot be saved. Als
tages include: Efficiency that is comparable [taintil the rocket is launched, the valve on t
liquid fueled engines; low cost per flight; npN,0O supply bottle cannot be shut off. Cong
LEUP required to purchase, own, or use; gnduently, the amount of 0 used in one flight is|
since the fuel and oxidizer aren’t mixed un

age.

The Hypertek hybrid consists of a nitrous oxifle®
(N50) flight bottle, an injector bell, interchange
able injector orifices, and a single use fuel gra
with a built in nozzle. Assembly of the Hype
tek hybrid is fast and easy. An injector orifice
selected and put into the injector bell; theN
flight bottle is screwed on; the fuel grain

screwed on. The H0 isn’'t loaded until the

RMS/Hybrid Hardware Dat a

plus is its non-
Spyrotechnic
ignition  sys-

goto fuss with.
around

Just

replace
ejection

The Hypertek Hybrid

rHypertek hybrids aren’t without drawback
” For starters, the special ignition system
h?equires is very expensive to own and not ¢

“whole supply bottle of N0 must be carted tq
e launch site, along with a bottle of oxyge
'Yhether many flights or just one flight i
Cplanned. Third, once the 8 is laded, it's a

“use it, or lose it” proposition. If the flight ig

it's an N,O guzzler.The Hypertek hybrid can H
lustered, but each engine requires its owd N
_supply and oxygen bottle. Because of the ad
iiional oxygen supply required for ignitior
_Hypertek hybrids cannot be airstarted.

sThe Aerotech RMS Hybrid has a more compl
construction and therefore takes longer to pr
sFirst the pyrovalve and associated parts mus
assembled into the injector/forward closu

Plrently available at all HPR launches. Second, £

The Aerotech RMS Hybrid

Then the liner, fuel grain(s), “O” rings and no
zle must be assembled into the casing. The
closures are screwed on; igniter installg
finally, the loaded MO flight bottle is screwed

each step. Krytox grease is used in some stg
S_petrolatum in other steps. They cannot be u
ifs a substitute for each other. Doing so W
[cause a failure. Don't be scared, however. J
ad and follow the instructions carefully an
you'll do fine. The hardware for the Aeroteg

n, . .
s ware for the Hypertek Hybrid. This sums up t

cons of the Aerotech RMS Hybrid.
On to the pros. The p0 flight bottle is filled

on. Itis very important to use the right grease|i

RMS Hybrid is more expensive than the ha;L -

2pS;
sed
ill

ust
d
h

e

se

before being screwed onto the injector beca
b,0f the valve system on the bottle. And the Ae

5,N,0 to the flying field. If the flight must b
eaborted, the BD in the flight bottle isn't lost. It

dleast, Aerotech RMS Hybrids can be cluste
, and airstarted easily.

Which is better? That's up to you to decid
exEach brand of hybrid has its attributes. Pers
erlly, | prefer the Aerotech RMS Hybrid by
lmiper scale. Someday I'll be flying my 7.6
ediameter, 10’ tall Standard Arm on a cluster

five hybrids.

Hypertek Hybrid Data

ITEM PRICE

54mm RMS/Hybrid Upgrade Pack $199.95 ITEM PRICE
54mm RMS/Hybrid Motor Complete $294.9% Complete54mmHypertek Hybrid Motor System $139.95
54mm Forward Closure with Injector Plate| ~ $81.94 Complete 54mm Hypertek Hybrid Motor Systern$269.95
150 cc Nitrous Flight Cylinder $110.95 with 5 Fuel Grains :

300 cc Nitrous Flight Cylinder $114.95 1-"J" Power Fuel Gra?n $28.50
440 cc Nitrous Flight Cylinder $118.99 5-"J" Power Fuel Grains $135.0
Flight Cylinder Filing Adapter $59.95 Hammerhead 800cc System $169.95
KRYTOX N20-Safe Grease $23.95

Ignitor Spare Parts Kit $6.95 TMT Designation | Orifice | Burn Time | Impulsd
Reload Kit Designation| Total Impulse (N-5) Price J100 .076" 6.7 sec 683 ns
J145H 880 $26.50 J125 .086" 6.0 sec 743 ns
J170H 790 $26.50 J145 .098" 5.1 sec 743 ns
J210H 850 $26.50 J185 110" 3.6 sec 690 ns
J260HW (EFX) 1150 $34.95) J205 125" | 3.3sec 684 ns

0_

heech RMS Hybrid is ignited in the same way as
ea regular solid engine; same igniter, same igni-
tion system. Result: If doing just one flight, |t
ilsomewhat more than the amount that is actualign’t necessary to lug a whole supply bottle of
launch, they’re virtually non-flammable in stof-in the flight bottle at launch. The bottom line i

| can be saved for a later launch day. Last, but hot

ed

®

pN-
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C l B I S - 1" x 2" piece of 1/32" Q
plywood glued inkide

A SILLY CUBE SHAPED ROCKET FOR AlL SEASONS of cube as mounting
spot for shock cgrd.

e%% MWM/ gﬂ% Use a piece for gach
end.

NeAd R 22906

/E\

Single piece of poster board 4

box.

,‘

4 %@?ﬁﬁp
O

O O

folded on the lines to form a
Glue tab
- Poster board

Flys great on C6-3's

plus thickness of posterboard

"Nose cone" lid

Poster board —>

Foamcore*>

1/2" long piece of|1/8" launch
lug split down its length. (4)

| 1/16" Plywood mpunting plate

Foamcore

Standard 18mm
motor mount.

1/8" wooden
dowel (4)
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So you think you are ready for High
Power?- Part 2
by Norm Heyen

OK, several weeks have passed, and you h
already un-boxed your latest toy, err, proje
I’'m assuming you picked something like a LO|
EZI-65. Cardboard body tube and plywood fi

not the PML kit with phenolic tubing and fibe

glass fins. What did you see when you ope

the kit? A big nose cone, a huge length of bo
tube, some big fins, a motor mount tube tha
as big as the body tube of most of your rock
and some other king-sized parts you kind of re
ognize. Yeup, you've got a high power kit. | re
member wondering why | got two Mosquit

body tubes in this kit. Then | figured out thes eb
were the launch lugs. And realized the parach t
weighed more than most of my other rocketg W
was clearly in for something new. Then | looke oy

for the directions. Directions? What direction
The LOC kit had nothing but a few general co
cepts printed on the back of the package c3
Now what?

The nose cone, payload section, and bulkh
for a LOC EZI-65. (R. Wiersbe photo)

After looking at the size of the fins and the sf
rals in the body tube, its obvious that mod
rocket techniques just aren’t going to cut it. I
sure that you could fill the fins with balsa sealé
but | think you would like to fly this sometime
in the foreseeable future. A stop at the log
hardware store is in order. Pick up some EIme
Fill-n-Finish, comes in a white tub with an o
ange top. Look in the same aisle as the wood f
ers and stuff like that. Pick up some 150 and 2
grit sandpaper. If you have a 1/4 sheet p4
sander, your life will be easier. You'll also neg
a set of measuring spoons from the bakery ai
a bottle of rubbing alcohol and some bar-b-q
skewers. And some auto body filler, the red st
in the tube. You'll see, just wait.

OK, test fit all the parts and get an idea of ju
how things are going to fit together. Rememh

ring to the motor mount tube (MMT), about 1/2” get lots of fillets and gluing surfaces. Slide the
down from the top. If one of the rings has a hgleMMT into the body tube. Position the tail end
in it, use that one. It is for the eye-bolt. Put|ahe MMT flush with the tail of the body tube, un
fender washer on the eye-bolt, slip the eye-holess the manufacturer recommends otherw|
Y&rough the hole, add another fender washeMeasure from the tail end of the MMT to th
tApply a dot or two of epoxy under each fenderforward edge of the fin slot. This is where th
asher. Screw a nut on the shaft and tightemear edge of the centering ring will be mountg
SScrew a second nut, a jam nut, down near thilark this on the MMT and epoxy it on. Try t
first. Add a dot of epoxy to the threads and tight-get no epoxy on the MMT below the ring (tq
€@n the second nut. Apply afillet of epoxy aroundvards the tail end) as it will get in the way of th
'Yhe MMT to make sure the centering ring wory'tfins and you'll have to work around it later. Yo
1Be pulled off. Set this aside to cure. want the fin tabs to lay flat on the MMT, any e

tﬁ_'he next step is filling in that big huge spiral jn®<Y Pumps will have to be removed. After this s

$C L ' ; Il set, you are ready to mount the MMT into the
the body tube and the grain in the fins. Itis a lo ! o)
- y 9 ody tube. Test fit it first and sand, sand, sand

easier to do this before attaching the fins to huntil it smoothly slides together. There is goirg

ody tube. Remember the ‘Fill-N-Finish’ yo . 2
icked up? Well, now is the time. This stuff sto be a lot of surfage area, so it needs to slide|to-
ater soluble and non-toxic, and doesn't eve ether pretty easﬂy_. Slide the MMT into the

' smell. Airfoil the fins first. Start with the 15 PodY tube fro”ﬁ ”]‘f f"; e”d',\?et the upper center-
grit sandpaper, Round the leading edges, t p@% rtl)ng E?Stt e mt? orfs. [h Oti' m‘z e SL;]re ypu
L Ihe trailing edges and flat sand the rest of th Ill be able to attach the shock cord to the eye-
: dges. Use a small brush, about 1/4” wide or olt after the motor mount is in place. If yo

tir it up well, it has a tendency to separate a jtean’t attach it from the open end of the bogly

tle. Add about a teaspoon into an old dish. It i§Ube’ attach it now and run the shock cqrd

t00 thick to use right now. I usually mix about gnthough the body tube as you insert the mofor

equal amount of water to it and stir well. |t Mountl- Spread a good layer of epoxy as dgep
to the body tube as you can get (try not to get

should be thin enough to easily brush on. Brus' o
on the stuff along th% seam ofythe tube. Keep i O the shock cord!). This is where the top can-
fering ring is going to be attached to the bogy

in the spiral, ‘cause most of it gets sanded h .
anyway, and no sense in making more work 0;ube. Spread another ring of epoxy just ahead of

; -the fin tab slots. (Remember those bamboo Bar-
yourself than necessary. If this brushed on easi .
without a bunch of lumps, mix up some mo -Que skewers? Use one here.) Slide the MMT

and do the fins. Paint the fins with the filler, o/nto place. Stand the tubes up-right and let sef. If

both sides. Don’t get any on where the ep you are really paranoid, cut about an inch off|of
will be applied, you need the epoxy to get intg COUPler. Puta bead of epoxy ahead of the gen-
the wood grain, so leave a clear area about lzie”r.'g ring and Sl'.de t.h's 1 piece of coupler
cagide along where the fin root will sit on the 29ainst the centering ring. This will prevent the
body tube. Set the fins aside to dry, usually £eNtering ring from ever pulling out.
. couple of hours, depending on the humidity. Af-While the epoxy is curing, drill a small (1/16]
"{er drying, use the 150 grit sandpaper to rem@vdiameter) hole in the section of the body tube be-
Cthe majority of the filler on both the tube arldtween top of the centering ring and the base| of
Mfins. This should fill in most of the low spotg. the installed nose cone. There are two reasgns.
"Then apply another coat, and let it dry. Sand pfFirst, the rocket gets very airtight and with the
he humps and use the 220 grit to do final sapdnotor installed, you will not be able to easily in-
ing. Take extra care to sand away as much of tretall the nose cone. The trapped air will co
Ifiller near the area where the fin fillets will be. press instead of venting. Secondly, if you do get
- The amazing thing about the filler is that |itit installed tightly, there is a good chance of the
ilizleans up with water, easily. But the sandipgnose cone popping off during flight. As the roc
Ofhakes a mess of fine powder. et gains altitude, the ambient air pressure dr

Im i
dCheck the nose cone. Remove any flash and eQIf but the captured air stays at ground le

| gess plastic. Use the body putty to fill in loyy Préssure. If you get high enough itis likely th
[,&pots. This stuff works best if you squeeze it irjtg!'€ N0S€ cone will pop off at some point. Asm
,fthe spot, then use a flexible piece of plastic, li yent hole prevents these two problems.
a piece cut from an ice cream bucket. Use thig tthh the remaining centering ring, mount two ‘T
spread the body putty fairly smooth. Since ypuuts’. You may need to lightly hammer the

o]

|y

Dps
el
At
all

Shre working with plastic, use ‘Wet or Dry’ san

that extra centering ring you ordered with t
kit? You did order it didn't you? Is there an ‘ey:

€haper, like about 240 or 320 grit. In thin laye
his stuff dries pretty quickly. Use plenty of w
“ter to help keep the sandpaper free of cloggi

-into the centering ring. They should be locat
sas close to the MMT hole as possible. Fill t

@pread a little epoxy around the ‘T-nuts’ to h

-threaded hole in the ‘T-nuts’ with Vasoling.

Ip

bolt’ and hardware for it? Quick-links? Another agier a couple of applications, the nose sholldecure them. The Vasoline will keep the epaxy
trip to the hardware store. You'll get used 10 |ty nice and smooth and any low spots shoul

lfeom getting into the threads. Set this aside

to

Test the quick-link with the eye-bolt to makefjeq. Go over the whole thing with some 320cure. These will be used to mount the ‘Kapldw
sure they fit with each other. Use fender washerg,nqnaper to remove the mold release cdnGlips’ engine retainer system. Oh, use 6-32 |
whenever you need to put a bolt through plyyound and give the surface a ‘tooth’ for the pajnhuts’. Leave the holes filled.

wood. The third ring is used at the top of the Moz, 4dhere to. . , , '
tor mount tube. The other two are going to biitt _ _ Now is the time to start mounting the fins.
against the fin tabs so that you can get lots| dPK, so far, nothing too tough, but a bit of work Again, test fit them. They should mount tightly

glue and fillet surfaces. So far, nothing is at&nd a mess. So, let's get the centering ringagainst the MMT and the body tube. Sand until
tached yet. mounted in the correct spot and get ready| teverything fits well. You will apply epoxy alon

. . .| mount the fins. The idea is to create a forwgrdhe MMT, the forward centering ring and the in-
Mix up a bit of epoxy and glue one centeringying that the fins will mount tightly against. Yo{ side of the body tube fin slots. And then fillets at
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Rear view with centering ring removed.
Only 1 fin shown to save space. Note the
fillets on the inside of the body tube and
on the motor mount tube. Don't forget
to add fillets between the fins and the
outside of the body tube.

I

Nuts Eyebolt
\ |

Fin Tab

\

A - Fillets

\

Motor Mount Tube v

Fender washe

7
- Centering Rings

Rear Ring

Mid Ring

Forward Ring

all these joints. These fins are not going anyTie a quick link to each end of the shock coAd.
where. Everything fit OK? Apply the epoxy andAttach one end to the eye-bolt and the other
set the fins in place. You might want to refer fothe nose cone. You may have to do this bef
the series inSport Rocketrycalled ‘The New| you epoxy the motor mount in place, dependi

Mexico Rocket Workshop’ by Norm Taylor. H
talks about cutting a piece of cardboard wit
hole that slides over the body tube and has s
cut to align and hold the fins in place while t
epoxy sets. This will ensure the fins are perfe
aligned. Stand the rocket nose down until the
oxy cures. Apply fillets to the inside of all the
surfaces. You might need to lay the rocket h
zontally and do just two sets of fillets at a ti
to keep the epoxy from running. After this is fi
ished, it is time to mount the last, rear centeri
ring. Apply a bead of epoxy around the bo
tube, add epoxy to the fin tabs where the ri
will fit. Apply a fair amount of epoxy in the fil-
lets along the MMT. You want this to run dow
and help create a fillet on the inside. Put a bit
masking tape over the ‘T-nuts’ to keep the €
oxy out of where it doesn’t belong. Slide the rin
into place, the flanges go on the inside, m4d
sure the ‘T-nuts’ are clear of the fin tabs. Sta
the rocket up, fins down and let the epoxy s
Hey! It's beginning to look like a rocket! Jug
one last thing and we are done with the fins. A
ply fillets to the external fin/body tube joints. D
these two at a time. Lay the rocket horizonta
and do the two fillets that are ‘up’, to keep th
epoxy from running. Once you are done with

these fillets, they will stay there. (A note abo
making these fillets smooth. Always were plg
tic gloves when handling epoxy. Dip yod

gloved finger in some rubbing alcohol and rjiistance from the centering ring to the end of the

the joint until nice and smooth. Beats sandir]
This is also an easy way to get epoxy off surfa
es where it doesn'’t belong.)

on the diameter of your kit and the length
gour arm. Depending on your kit, the mountin
ofer the nose cone may need to be modified. 1 j
edon’t feel comfortable with the milk cap or a
Iyaching to the little plastic loop molded in. I ¢
@ small opening big enough for a wrench, abgut
el” wide and 1/2” tall. Put a screw eye into the |
rihole at the base of the nose cone, add washefs a9
epossible and a nut to the screw part. This is alli This is what the motor mount will look like
-tle tricky, getting the nut started on the scre\ before you epoxy it in place. Note that this
gortion, Use the wrench to help you out and hol one uses a different style of shock chord
yit tight while you screw it in place. This provides mount than described in the text. The center|
ha secure way to attach the nose to the rest of|t fing on the left is the rear ring, and is epoxie
rocket. Attach the parachute and the other engl In Place after fillets have been made inside t
hthe shock cord to the screw eye. Pack everythii body tbe. (R. Wiersbe photo)

onto the body tube and slip the nose into plademqtor is, Put another 90 degree bend there.

ZAttach the launch lugs. They should mounthe strip about 1/2” longer than the mark. T
k8own from the top of the main body tube (not ¢re bolted to the centering ring, retaining the nj
'the payload section, if your rocket has one). Jugor at ejection. Machine or cap screws are r
Plnake sure they are lined up and straight, maremmended because the hex wrench will mak
L the tube and epoxy liberally. A fillet will helg alot easier to install and remove. Again, refer|
Pmake things neat. To toughen up the parts th#te Sport Rocketry article for more details,
?will get banged up, soak the end of the MMTjust ask someone to show you at a meeting.
Yand body tube with thin CA glue. Finish the rocket as you desire. | use automot]
hIAIl done now except for the ‘Kaplow Clips’| paints when | have them, otherwise Krylg
LtPick up some brass strip stock, about 3/8” widavorks well enough for me. Use whatever y:
sand 0.060” thick. Mount the motor in the MMT]. feel comfortable with.

r Cut two pieces of brass about 2” longer than the

[¢]

gmnotor. Drill a hole in one end of each to fit the

1c6-32 machine bolt. Put a 90 degree about 3(8”
from the end, so that the brass strip will be able
to fit along the MMT. Mark where the end of th

along one fin root and about 1/3 the distancelip will fit inside the lip of the RMS casing and

ne

Cut
he

0_
BC-
eit
to
or

ve
n
bu
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News from Al's Hobby

Aerotech news: In March there will be a smg
price increase on their products. The incre:
was mostly on the smaller hobby motors a

al
Ase
nd

In addition to the 12 Estes style cones we have carried for the past few years we hav,
added over 25 more. Below is just a partial list of the new cones. If you place an orde

NEW From BMS!

e now
r for

supplies. Most of the rocket kits went up stock cones alone of any quantity (12 cone assortment included) shipping will be linited
slightly too. There is no price increase gn to $2.50 per order.
Restricted Access motors. On to the good news, Our standard 4 page catalog is available at:
{-\eroteph a]so will be releasing “MONSTER” 4 http://user.mc.net/'~bms
inch kits this year. They also have NEW Black- ) _
Max Econojets in “F” & “G” sizes, to be Bill & Mary Ann Saindon
released. Balsa Machining Service
. . 11995 Hillcrest Drive
The really big news from them is the release|of
. Lemont, IL 60439
the new J390HW Turbo! It's to retail fo
$49.95.
Specifications: Part# Description Fits Length| Price
Hardware requirements: Current Hybrid motor BMS50HJ Honest John BT50 | 6.25 | $2.75
hardware. BMS60V2B V2 Boat-tail with bored BT20 holes BT60 3.50 | $3.25
Diameter: 54mm(2.125) BNC20P Spaceman BT20 | 1.30 |$1.25
Over All Length:27.9” — -
Hardware Weight: 902 g (1.991b) BNC50AD Honest John - original Estes version| BT50 4.00 | $2.50
Loaded Motor Weight: 1,740g (3.84Ib) BNC50X Sprint BT50 3.30 | $1.77
Total Impulse (Max.): 1,280 N-sec BNC52G Thor-Agena B nose cone 1.01 | 1.35 [$2.50
LEUP Requirement: None BNC55F V2 nose cone BTS5 | 4.20 |$2.50
PML has also released a price restructuring. BNC60AB Gemini Titan - Estes BT60 | 2.34 |$3.50
Many of their klts_prlces have changed. Magst MARSLNDR Mars Lander BT60 $2.35
have gone up a little, BUT a few have come _
down! They also have released a couple of new TA5260C Thor-Agena B transition BT50 | 3.75 [$7.70
kits. The Pterodactyl Jr., a nice 4" kit, reason- BTC55Z V2 Boat-tail with bored BT20 hole BT55 3.00 |%$2.95
ably prlcec:rat $779§8The StritUS ABlRD I:_ a BNC60MS Big Bertha BT60 250 [$1.89
minimum diameter 38mm rocket similar to ttje -
Cirrus Dart. The main difference of this rocket BNC55A0 Goblin BTS5 500 |$250
is the rear deployment of the parachute. This BNC10A Streak BT10 | 0.80 |$1.28
REQUIRES the Adept ALTS25 altimeter. Np BNC30D Scout, Sprite BT30 1.45 | $1.28
other altimeter will work. BOMARC Estes Citation BOMARC BT55 | 4.15 |$3.50
IE)'MLTT]aS a'S? fe'ea_sﬁdhthe CFI’R-éggokre“O-lfI't BMSV2BT1 V2 Boat-tail with bored BT60 hole | BT60 | 3.65 | $3.75
its. These, along with the regular its wj —
also only take the ALTS25. The new KS-KIT- BMS60V2C V2 cone with 4” deep bored hole BT60 | 5.25 |$3.50
2000' is the new version of the kwik switch’ the BMS50V2B V2 Boat-tail with bored BT5 hole BT50 2.20 | $2.50
adapter actually has threads and screws in. ['ve BMS50Vv2C V2 cone with bored hole BT50 | 3.10 |$2.25
never had a problem with my older style, hoyv-
ever | have heard a few complaints. This dqges
look good though.
Other Midwest Area Launches

National Events:
Date Location Event Contact
Mar. 27-29 Champaign, IL NARCON-98 Greg Smith, email gd-smith@uiuc.edu
May 15-17 Muncie, IN NSL-98 Ned Blumenschein, email 102170.3164@compuserve.com or call (219)749-pP006
Aug. 8-14 Muncie, IN NARAM-40 Glenn Feveryear, 717-456-5570 or email Feveryear@cyberia.com
Other:
May 30-31 Burlington, WI 14AL98 Dan Wolf, (414)328-5193 or email 73165.1463@CompuServe.COM

(Bong Rec. Area)
Oct. 10-11 Burlington, WI MWRC 98 Dan Wolf, (414)328-5193 or email 73165.1463@ CompuServe.COM Sport Launghes:

(Bong Rec. Area)
July 18 Burlington, WI Eat Cheese Or Fly 98| Steve Koszuta, (414)481-6341, email skoszuta@execpc.com or Dan Wolf, (#14)328-

(Bong Rec. Area) 5193 or email 73165.1463@CompuServe.COM
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Heard on the Street
(with apologies to the Wall Street Journal

Welcome to the Club! -Norman Dziedzic, Jr.
Yvonne Jagodzinski, Tim Johnson, Matthew
B. Krueger, Matthew H. Krueger, Sean Lannd
William Leddin, Bill Miller, Steve Miller, Steve

Piette, Carl Riley, Brian Roehl, Martin Schrod-rp44 - The following motors have been certifie

er, Randall Schwebke, and Mike Wisvader hg
joined NIRA in recent months. Welcome!

Batting 1.000 -Orbital Sciences Corp.’s secon
Taurus rocket reached orbit on February ]
making two successes on two attempts for T

rus. This Taurus also uses a new, larger, paylpag,

fairing for its multiple satellite payload. Th
main payload was the Geosat Follow-(
(GFO), built for the US Navy. The original Geq

sat was a larger research satellite launcheg fe

1985 on an Atlas, and provided sea surfg
height information, allowing USN ships t
avoid strong head-on currents. The new vers|

Rocketry OnLine, the ultimate rocketry relate
web site - http://www.rocketryonline.com

D.
n1 NAR S&T New Motor Certifications I

By NAR Standards & Testing as of July 6, 19
for general use as model rocket motors. They

101,997.
AUrhe following are Aerotech reloadable moto

P&rtified only with the indicated size casings al
P manufacturer supplied nozzles, end closu
Melays, and propellant slugs.

cE37-6, 10, 14 (50 Newton-seconds total i
H pulse, 28.2 grams propellant mass)

op9mm x 124mm RMS29-100 Casing: G546,

is greatly improved, and utilizes GPS to det
mine and adjust its orbit.

Is It Crowded Up There? - Immediately after| R45 - NAR Standards and Testing has certifiedRocketry. Artoo-Detoo, X-Wing Fighter, mini
Endeavour undocked from the MIR space staa new “Fast White Lightning” (FWL) propellant Mars Lander and four other plans with a futuris-
Stic flavor.

tion, a replacement crew roared aloft out

Baykonur. After Soyuz TM-27 reached orbitThis certification is in addition to the origina
and Endeavour undocked, there were 13 humaesisting certification of these motors using t

in space on three separate spacecraft, equalli
previous record for manned presence in spa

And You Think Your Project Is Late - A clas-

sified satellite for the National Reconnaissan
Office (rumored name CAPRICORN) was p
into elliptical 63 degree inclination orbit on Ja
uary 29 by a Lockheed Martin Atlas IIA Centa
rocket. This rocket, AC-109, was launched w
out of production sequence and it seems lik

launch of the payload is several years late. Cu

rent Atlas-Centaur launch numbers run in t
120-130 range. The satellite may be a follow-
to the SDS communications data relay satelli
used to pass on spy satellite imaging data,

may also have either infrared missile warning
signals intelligence secondary payloads abog

Ah, So! - Japan’s largest launch vehicle, the
11, suffered its first failure during launch of th

liver COMETS and its attached LAPS transf
engine into geostationary transfer orbit wi
35000 km apogee. But orbital tracking data in
cate a much lower 250 x 1883 km x 30.0 deg
bit. This was reportedly due to prematu
shutdown 44s into the H-Il second stage’s s

ond burn. While the satellite has successfyll

deployed its solar arrays and checked out its
board systems, it isn't certain that the apog
kick motor on board is sufficient to deliver th
payload to a useful alternate orbit. NASDA ha
run into a lot of trouble recently, also sufferin
the failure of ADEOS satellite and problems
their engine development program.

Electronically Connected? - Send an emai
message to Bob Wiersbe (wiersbe@lucent.cq
to be added to the growing NIRA member em
list. Also, check out these web sites:

NIRA Home Page - http://ourworld.com-
puserve.com/homepages/Mark_Bundick/

NAR Home Page http://www.nar.org/

r10, 14 (85 Newton-seconds total impulse, 46.0he Reprint editor recommends:

grams propellant mass)

formulation for Aerotech F50 and G80 moto

OBlue Thunder” propellant formulation. Certifi
tegation values for total impulse and delays
main the same.

C&hese motors have been certified as of Decé
Utber 15, 1997 for general use as model rocket 1
-tors. They are certified for contest use effecti
r'February 13, 1998.

:Y]im Cook, Secretary for NAR Standards & Te
F ng <JimCook@AOL.COM>

hdack Kane, Chairman
on
es
And
or
rd.

New NIRA Reprint Series Booklets
by Richard Gaff

Six new booklets have been added to the rep

2

rAvailable after the November NIRA meeting:
HiThiokol Rocket Basics. File downloaded fro

r'able booklets.

4

&y of rockets and a long description of how
eGocket functions. 27 pages

J?{A_\ncient Rocket plans of Estes Industries frg

D

E1e 60's, 70's & 80’s Vol. 4. Orbital Transpor

aboratory, 2 versions of the lookdown Astr:
fam, Gigantiroc 2-A and the Saturnian.

gTechnical articles from Sport Rocketry, Vol

nDynamic Stability, Wind effects on MR flight, 3
articles on delayed staging, and 6 other techn
articles.

[©]

mvailable after the December NIRA meeting:

il ncient Rocket plans of Estes Industries frg
the 60’s, 70’s & 80’s Vol. 5. Tartar, Argus Il
Nimbus, Newfoundland Space Tanker, Ha
poon, The Lizard B/G.

Phantoms of space - The Secret Dead Rus

ding
’7FAQ mini reprints are excerpted from the inte
Alifet newsgroup Rec.Models.Rockets:

dcertified for contest use effective September 4
sNIRA’s Scale Data reprint service:

N&cale data published in Model Rocketry Mag
€gine and Sport Rocketry magazine is now avail-

rotech: 29mm x 99mm RMS29-60 Casinig@Vver 30 rockets is available including the incre

1’616) Technical articles from American Space-

e_

nets.

3 '8) High Power Rocketry - An Introduction.

5t-

iistream magazines, rocket manufacturers and

Kakehashi satellite. The H-Il was meant to deserles this issue bringing the count to 47 availinternet's Usenet rocket group Rec.Mo

m

DI, i i ief hi
the Thiokol Corp. web site present a brief h'St%you order. Or a large 9x12 self addressed

il Cosmonauts by James Oberg. A long artitle

from the internet about the myth of secret defad
cosmonauts written by one of the foremost qu-
thorities on the Soviet space program.

Frequently asked questions Mini Reprints:
FAQ #6) Model rocket Construction and finish-

1

a_

r
d-
ask

able from the NIRA reprint service. Data fq

ible Beach-Gassaway Little Joe Il data. Just
for a scale data reprint request form.

2) Science Fiction Rocket Plans from Sp

modeling et. al. Vol.1 Articles about design effi-
elliptical fins, boat-tailing, CH
calculations and 7 others. Most of these artic|
are concerned with building more efficient roc

ciency,

ine articles from Sport Rocketry on High Pow
er Rocketry. Includes plan for HPR model

The reprint series is an effort to get interesti
useful information out of the collections of “ol
timers” and into the hands of people who do
have access to the original material.

Sources for the reprint series include back isspies
of Model Rocketeer, American Sportmodeling,
Sport Rocketry, Model Rocketry Mag. main
the
H-

ng
)]
n't

els.Rockets (R.M.R) just to name a few.

Reprint booklets are FREE to members at ¢
functions. If you want them by mail simply ser
52 cents in stamps or cash for EACH book

ub
d
et

for
per

stamped envelope (the SASE can be used
several at once, be sure to include the pro

Nbostage) to;

_Richard Gaff
3175 Norwood Ct.
Streamwood, IL 60107
2(630) 483-2468

CEmail: rickga@ix.netcom.com
or G12091@email.mot.com

A complete up to date list is also available

person, by mail or email.
m
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Aha! | thought so!



