
W HAT’S THE SECRET TO TAKING 
good model rocket liftoff pho-
tographs? 

No secret, just common sense.  Basi-
cally, it takes appropriate equipment, 
experience, good reflexes, and com-
mitment.  I’ll talk about each of 
these in turn. 

First, what kind of equipment works 
best?  I’ve used 35mm single lens 
reflex cameras because that’s what I 
had, but they’re probably the best 
choice anyway, given their flexibil-
ity and the extensive support for the 
35mm film format.   I generally opt 
for a medium telephoto zoom lens, 
usually of 70-210mm focal length.  
This focal length range is the most 
useful for typical range situations, 
and these lenses are easily hand-
holdable with moderate speed film 
under the sort of lighting conditions 
you’d expect in acceptable launch 
weather.  Also, the camera and lens 
are not going to be a burden to haul 
around, especially if you also want 
to fly some of your own models.  

For film, my default is Kodak Royal 
Gold 400, though if it’s a bright sunny 
day, Royal Gold 200 is probably a bet-

ter choice, 
as it’s less 
sensitive to 
heat degra-
dation and 
still fast 
enough to 
stop most 

mo d e l s 
d u r i n g 
l i f t o f f .  
( D o n ’ t 
leave high speed film in a camera 
bag in your car on a hot day!  Store 
it in a cooler.)  The Royal Gold films 
are a little harder to find and a little 
more expensive, but they have very 
fine grain and the best colors of Ko-
dak’s consumer negative films.  I 
generally shoot 24 exposure rolls, as 
they’re easier to find and less likely 
to leave me with a partially used roll 
at the end of a launch session.  
Negative film is more practical be-
cause of the short turnaround proc-
essing available, the ease of showing 
prints to people, and the ease of 
scanning prints rather than slides. 

With ISO 200 or 400 film and an 
f/5.6 to f/8 aperture (what you’ll 
typically use with a 70-210mm 

(Continued on page 4) 

HOW TO TAKE LIFT-OFF PHOTOGRAPHS 
        by Len Fehskens-NAR 4726 

B ACK IN THE GOOD OLD DAYS,  
Estes used to have a tour of their 

facilities. That is no longer so. I've been 
told (by unofficial third parties) that it's 
either because they weren't willing to 
go through the expense to make it 
handicapped accessible or because they 

think that hobbyists are the scum of the 
earth. Jack Kane suggested that since 
NAR Standards & Testing [ed. – State 
and federal law require all rocket en-
gines to be independently tested before 
they may be sold in the United States. 
The NAR Standards and Testing Com-
mittee, staffed entirely by CMASS mem-

bers, performs this quality assurance 
for every individual rocket engine type 
and classification available to general 
consumers] would have sort of a legiti-
mate reason for checking the place out 
he'd ask Mary Roberts. Mary has al-
ways been a pleasant person to deal 
with but she said that it just wasn't pos-
sible. None of us were surprised so we 
let it drop. Sunday at NARAM I ran 
into Mary and she asked how many 
people from S&T were there. I told 

(Continued on page 9) 

ISSUE 42 

FALL 2000 

The Sentinel 
Central Massachusetts Spacemodeling Society 
72 Prendiville Way, Marlborough MA 01752 

http://www.cmass.org sentinel@cmass.org 

ESTES FACTORY TOUR 
        by  Bill Spadafora-NAR 2097 

 

 
 

Lift-off Photography 1 

Estes Factory Tour 1 

NARAM Highlights 3 

Rocket Plan 6 

Countdown Calendar 12 

INS IDE THIS ISSUE 

THE SENTINEL 



ISSUE 42 P AGE 2  

From the Editors... 
Woodsom Farm Park 
If you’ve been following the thread on the all@cmass.org mailing list, you may have thought that you acci-
dently slipped into your rec.models.rocket newsreader.  The topic of concern was the lack of frequent launches 
at Amesbury, with proposed solutions running anywhere between litigation and picketing the town hall in 
drag. 

In fact, CMASS officers have done all that they reasonably can to get as many launches out of Woodsom Farm 
Park as is possible.  Rather than railing on all@cmass.org about the lack of launches at Woodsom, a better approach is to 
push away the keyboard and find an alternative field that the club can fly on during the Woodsom haying season (June – Au-
gust).  To that end, it may be that we’ll be able to use the land adjacent to the Tewksbury airfield, that same field that hosted 
“Space Day”, during those months when we’ve been banned from Woodsom.  We’ll keep you abreast, but in the mean time, 
keep looking. 

Here’s something else you can do – volunteer.   Volunteer to do some public outreach as requested on all@cmass.org.  Vol-
unteer and work to help find an alternate field.  Volunteer to help at the launch range.  This is your club – the only way the 
situation for rocketry will improve both locally and nationally is if you make the difference.  Consider the two launches that 
we’ve had this year.  Guess which launch had the most flights?  The second, with something like ~325 flights vs. ~300.  And 
yet that second launch seemed as if there were actually less flights, with less participants.  The reason?  More folks volun-
teered for range duty, and the whole operation ran much more smooth.  Let’s keep that momentum going. 

This Issue’s Contributors 
You probably recognize the authors behind the NARAM and Estes factory tour articles as our club president 
and treasurer.  However, unless you’re an astute rocket historian, you may not recognize the author behind this 
month’s kitbash and rocket photography article. 

Len Fehskens flew his first model rocket in 1961, and soon after that joined G. Harry Stine’s NAROCS team, 
giving rocket demos at NASA’s Wallops Island.  While at MIT, he majored in aeronautics and astronautics, 

and developed what later became known as the Fehskens-Malewicki equations, which were the basis for the Estes Male-
wicki charts.  He also proposed the notion of "optimum mass", that it was possible for a model rocket to be too light for 
highest altitude and worked on the staff of Model Rocketry magazine.  Len then dropped out of rocketry in 1973, but became 
“born again” in 1998.  After you read his contributions, we think you’ll be glad that he’s returned. 

See you on the range! 

 $4/year For ages 14 and under; 

$6/year For ages 15-17; 

$8/year For ages 18 and up 

T H E  S E N T I N E L 
is published quarterly by the Central Massachusetts Spacemodeling Society, NAR Section #464, of Marlboro Massachusetts. 

Articles appearing in this newsletter are Copyright 2000 by the Sentinel, and may be reproduced or republished by other NAR 
Sections or members, providing that credit is given to the original author and to this publication. 

Membership in CMASS is open to all area NAR members (and non-NAR members).  Dues are: 

For others, newsletter subscriptions are $8 for four issues.  Check your mailing label for expiration.  Make checks payable 
to CMASS. 

All area modelers who agree to abide by the NAR Safety Codes are always welcome to sport fly at any of our launches.  
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B ESIDES BEING THE NAR'S ANNUAL 
contest, NARAM is also a week 

long sport launch. As you can imagine, 
a sport launch where I have no respon-
sibilities has great appeal to me. Be-
sides getting to fly as much as I want at 
a leisurely pace it's also a great oppor-
tunity to see how other people do 
things.  

There were several CMASS members 
in attendance this year. Jack Kane ar-
rived early for the NAR Board meeting 
and Jim Cook showed up for the week-
end. As usual, neither of these guys 
flew anything. Evan Ross arrived on 
Monday having driven cross-country 
with his family (and my motors). John 
Buscaglia and I arrived in Canon City 
on Saturday. We flew out at the same 
time but on different airlines. This was 
either to protect the club leadership in 
the event of a plane crash or because 
we are so geeky that we attempted to 

order our tickets over the internet at the 
same time while talking on the phone 
but were too stupid to order two tickets 
on the same airline instead of ordering 
one each. We arrived at the field early 
enough to check things out but not in 
time to fly anything. Since I've done 
this a few times before I have rein-
forced special boxes that I ship my 
rockets in ahead of me. Everything was 
waiting for me in good shape. Almost 
everything. When I gave Evan my mo-
tors I didn't think to ask what day he 
was getting there. On Saturday I think 
they were in the Grand Canyon. Not a 
problem. One of the great things about 
NARAM are the vendors. A trip to the 
Ring Rocketry room and I had all I 
needed to hold me over until Evan ar-
rived. 

Saturday and Sunday are usually the 
busiest days and I usually wait until the 
weekdays to fly but I had a new rocket 

NARAM 42 SPORT RANGE REPORT 
        by Bill Spadafora-NAR 2097 

that I really wanted to try. While John 
B. joined his teammates to finish build-
ing the models they had a year to com-
plete, I loaded up the car and headed 
for the field. The site was on property 
owned by Vern Estes. The only vegeta-
tion was spiny cacti and cholla plants. 
There was nothing over a couple feet 
tall.  

Different clubs have different ways of 
setting up their ranges. As you might 
expect, I think the way we do it is the 
best. The Colorado guys used three 
racks of six for the low power rockets 
and four individual pads for the high 
power stuff. In this case high power 
ended at 3.3 pounds of rocket and H 
motors. There was no waiver because 
the FAA was concerned about the 
small airfield less than a mile away. 
I've never liked the rack system. It 
tends to slow things down and in this 
case you couldn't aim the rods. This 
makes it impossible to adjust for the 
wind and causes some nice long walks 
for recovery. I started off with some 
Micro Maxx models and worked my 

(Continued on page 10) 

way driving down from Colorado 
Springs and stopped for a while to 
check out the sport launch and visit 
with friends that we haven't seen since 
last year. 

I was responsible for the Giant Sport 
Scale model for the team. I had built a 
BT-60 sized Astrobee D, but I knew 
that I wouldn't be able to fit the fully-
assembled model in my rocket trunk, so 
I brought the model in pieces. Sunday 
was spent assembling the model and 
applying the decals. By the time the 
model was done, the sport range had 
closed for the day. Sport Scale turn-in 
was Sunday night after the contestants 
briefing. I brought the Astrobee down 
to the judging room and surveyed the 
competition. I didn't think that I had 
any chance for a place. 

N ARAM 42 WAS HELD IN CANON 
City, Colorado on land owned by 
Vern Estes. 

NARAM is the NAR's national con-
test - a week of competition culminat-
ing in the crowning of national champi-
ons. I compete in the Team division as 
a member of The Good, the Bad and 
the Ugly, along with Gary and Fran 
Miller from Green Bay and Barry 
Satterthwaite from Phoenix. (Yes, I 
know that's four. We have a spare 
Ugly.) Going into NARAM, we were 
in fourth place in the national champi-
onship standings, but barely 200 points 
out of second. 

I arrived in Colorado on Saturday, July 
29, traveling with Bill Spadafora.  We 
spotted the launch site from the high-

NARAM 42 COMPETITION REPORT 
        by John Buscaglia –NAR 27366 

Monday's events were ¼ A Multi-
Round Parachute Duration and B 
Streamer Duration. I was flying 
Streamer Duration and Barry was fly-
ing Parachute Duration. My first 
streamer flight was on an Apogee B2-7 
in a 13 mm model. It lost some altitude 
as the model ejected well past apogee, 
but managed to get 86 seconds. For the 
second flight, I used an 18 mm model 
in order to fit a larger streamer. Ejec-
tion was right at apogee on a B2-5, but 
the model didn't find much lift and got 
94 seconds. The total of 180 seconds 
was good enough to take fourth place, 
though. 

Barry had better luck in Parachute Du-
ration. In the multi-round events, you 
get three flights, but the time stops after 
a maximum time is reached. For ¼ A, 
the max is 60 seconds. Barry used 13 
mm models and Apogee ¼ A2-4 mo-
tors. His first flight reached the max 

(Continued on page 8) 



Lift-off Photography 
(Continued from page 1) 
zoom), you can expect shutter speeds in 
the 1/500 to 1/2000 second range, 
which are 
w h a t 
y o u ’ l l 
need to 
freeze a 
m o d e l 
during the 
first half 
second of 
its flight.  These exposures are consis-
tent with the photographer’s rule of 
thumb that a bright sunlit scene re-
quires an exposure of 1/ISO at f/16.  
Don’t forget that depth of field de-
creases with longer focal lengths; even 
at f/8, spot on focusing is critical to get-
ting sharp pictures. 

A tripod is not worth the trouble unless 
distance to the launch pad requires you 
to use a much longer lens, as in some 
very high power situations.  These 
guidelines have worked for me with 
motors up to J total impulse, and the 
low end of a 70 – 210mm zoom has 
allowed me to shoot models at the other 
extreme – those powered by Micro-
Maxx, 1/4A and 1/2A motors. 

I do not recommend digital cameras for 
liftoff photos.  Without accessory 
lenses, they don’t have a long enough 
equivalent focal length, and the delay 
while they figure out what they want to 
do to take a picture makes it very diffi-
cult to get a high “hit rate” on liftoffs. 

Action photography (which model 
rocket liftoff photography clearly is) is 
as much about chance as it is about 
skill, and much of the skill is just about 
improving the odds.  Knowing what to 
expect from your subject provides you 
with a significant advantage, but you 
also must have the reflexes to exploit 
that advantage, and developing those 
reflexes takes practice. 

So, even with ideal equipment, there’s 
no substitute for knowing your subject, 
and learning from experience.  The 
“decisive moment”, the ideal time to 
capture the model’s image, will vary 
depending on the characteristics of the 

model, the motor, the igniter, the 
launch system, and the modeler’s skill 
at prepping the model.  Familiarity with 
these influences will help you estimate 

just how long after the 
launch control officer 
says “Launch!” the 
model will be in the 
air at the ideal dis-
tance above the pad 
for a striking photo-
graph. 

There are three possi-
ble outcomes when you take a liftoff 
shot:  the model sitting on the pad, 
maybe with a wisp of smoke around its 
tail; the model moving skyward, trail-
ing an exhaust plume; and a smoke trail 
leaving the top of the frame.  Given the 
uncertainty in all the factors that deter-
mine the “decisive moment”, how can 
you get more of the second result and 
fewer of the first and third? 

There are two ways to improve your 
odds:  make the field of view larger (so 
there’s more likelihood the model will 
be in the field of view when the shut-
ter’s open), and take more than one pic-
ture around liftoff time, especially 
close together in time (so there’s more 
likelihood the model will be moving in 
at least one of them). 

Each of these strategies has its down-
side – making the field of view larger 
(by using a shorter focal length or 
“zooming out”, or by shooting from 
farther away) makes the image of the 
model smaller, so you get more smoke 
trail and less model; and shooting more 
than one picture (by using a motor 
drive in continuous mode) uses up film 
fast. 

Since the goal is to get good liftoff pic-
tures, making the field of view larger is 
counterproductive.  Don’t forget that 
you can get a “free” 50% improvement 
in the field of view without reducing 
the image size of the model by framing 
in “por tra i t”  (as opposed to 
“landscape”) orientation, with the long 
axis of the frame vertical. 

Using a motor drive is a good example 
of a standard practice of professional 

photographers: take lots of pictures, 
and only show people the good ones.  
Professional photographers don’t hide 
this trick of the trade; they don’t have 
to.  Most casual photographers think of 
film as a precious resource.  Negative 
film and processing (to a double set of 
prints) costs about 65 to 80 cents a 
frame.  If you use a motor drive and 
burn three frames per liftoff, you’re 
talking about an investment of about $2 
to $2.50 per liftoff, though a good pic-
ture is almost assured.  This is not an 
economic consideration — it’s about 
commitment.  If you want good pic-
tures, you have to believe the invest-
ment is worth it. 

So, for routine liftoff shots, I adjust my 
standoff distance and focal length to 
give me a field of view of about 15 to 
20 feet vertically, and wait for some 
evidence of liftoff.  About 75% of the 
time, this gives me a useable image, 
with a 2’ model filling about 10% of 
the frame. 

For “important” liftoff shots, I pick my 
standoff distance and focal length so 
the model fills about 20% of the frame, 
and I use the motor drive, starting the 
sequence just before first motion (using 
my fully integrated neural network lift-
off predictor).  This usually gives me 
one or two good liftoff images: one 
typically two or three feet off the pad, 
the other towards the top of the frame.  
Sometimes I just get one in-flight im-
age, mid frame, bracketed by a smok-
ing but not moving model and just a 
smoke trail out of the top of the frame. 

These raw images can be tweaked up 
for WWW display by scanning a print 
and then cropping and enhancing the 
image with photo editing software.  A 
high resolution scan (600 dpi) of a fine 
grain print can be resized to web dis-
play resolution (72 ppi) to get a sub-
stantial effective enlargement. 

Don’t forget that the basic rules of 
good photography still apply.  It’s easy 
to forget them while devoting most of 
your attention to the launch (which 
safety demands).  The best pictures will 
usually be those with your back to the 

(Continued on page 10) 
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“Action photography (which model rocket 
liftoff photography clearly is) is as much 
about chance as it is about skill, and much of 
the skill is just about improving the odds.” 
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LIFT-OFF PHOTOGRAPHY 
        by Len Fehskens 
An assortment of photos from this year’s CMASS launches 

An NCR Big Brute on an F62-4 

A Launch Pad Exocet MM-40 on 2 D12-5s 

A LOC V2 on a ‘J’ Class Motor 

An unidentified Tomahawk on an ‘I’ class motor 
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A MILE UP FOR $25? 
        by Len Fehskens 

S O M E 
t i m e 

ago, there 
were a cou-
ple of threads 
o n  r e c .
m o d e l s .
rockets about 
l o s i n g 
Machbusters, 
flying out of 
small fields, 
and nostalgia 
for the very 
long burning 
FSI F7 mo-
tor.  I had 
picked up a 
few Apogee 
F10-6 29mm 
c o m p o s i t e 
motors from 
the Apogee 
tent at NA-

RAM-41, and these threads prompted 
me to consider what I could do with an 
Apogee F10. 

I did a couple of quick simulations with 
Apogee’s RockSim, and it seemed that 
one mile altitude was within reach of 
an F10.  But even flying out of a large 
field, the likelihood of recovering a 
simple model from an altitude in excess 
of 5000 feet seemed low, so I posed 
myself the design problem of a 
“throwaway F10 carrier”. 

Since I expected to lose this thing, I 
wanted a model that could be built 
quickly and cheaply, but my personal 
standards required that it not look like a 
piece of junk.  That implied to me 
eliminating the two most tedious and 
time-consuming parts of building a nice 
looking model – shaping and finishing 
the fins, and finishing the nose.  This 
conclusion in turn implied using plastic 
parts. 

 As it happened I had just acquired an 
Estes Long Shot kit, and with the dis-

continuation of D12-0 boosters, the kit 
begged to be scavenged.  The plastic 
nose cone and fin can of the Long Shot 
seemed ideally suited to this project.  
Indeed, with another BT-56 plastic 
nose cone (readily available from Es-
tes), I could make two of these from the 
parts in the Long Shot kit! 

The first one I built with a 15.25" long 
airframe, by joining one of the 12" BT-
56 tubes to one of the 3.25" booster 
tubes.  I dug through my parts collec-
tion and found a 29mm motor mount, 
and discovered that the red BT-56 tube 
couplers from the Long Shot kit were 
just the right thickness to center the 
motor mount tube inside the BT-56.  
Given the F10’s nozzle extension, I 
could recess the motor mount tube 
about ½ inch inside the airframe to im-
prove the CG location.  I cut one of the 
tube couplers in half to make two 
shorter centering rings for the forward 
and aft ends of the motor mount.  The 
combination of the three centering 
rings, motor mount tube and plastic fin 
can made for a strong join between the 
two pieces of BT-56.  I made an engine 
block out of an Estes paper BT-50 in 
BT-55 centering ring by peeling a bit 
off the outside of the ring.  I made a 
PTFE ejection “piston” from some 
PTFE tape I had got-
ten from McMaster-
Carr, and attached it 
to the airframe with 
some 200lb. Kevlar 
cord from Ring 
Rocketry.  I attached 
the streamer from the Long Shot kit on 
the other side of the plug, and voila, 
done.  [See RockSim plan.] 

I built a second version that was shorter 
by using only the remaining 12” BT-56 
from the Long Shot kit.  The two mod-
els went together very quickly, in about 
an hour total!  Total financial invest-
ment for the two models, about $25 for 
the Long Shot kit and the miscellane-
ous parts I had around.  I considered 
my design goal of minimum investment 
of time and money achieved.  Given 
the $13.50 price for the F10, the out of 
pocket cost to get a mile high was a bit 
more than $25. 

The next day I painted them.  The 
white BT-56 body tubes from the Long 
Shot kit were easily “despiraled” with 
Elmer’s Finishing Wood Filler, and a 
coat of Rustoleum Light Gray Sandable 
Primer covered the black plastic.  A 
half hour later, a coat of Rustoleum 
White Sandable Primer provided the 
base for the final coat of Rustoleum 
Fluorescent Red Orange, chosen to 
maximize visibility.  Just in case I did 
the get the thing back to fly again, a 
half hour later I added a coat of Rus-
toleum Crystal Clear to protect the fin-
ish.  Total investment in finishing time 
for the two models, about a half hour in 
a half dozen (filler, sand, gray primer, 
white primer, color coat, clear coat) 
five minute episodes spaced over a few 
hours. 

The final result – two “don’t care much 
if I lose it” nice looking F10 carriers. 

I “derated” the longer of the two mod-
els with three ounces of clay stuffed 
into the nose cone. RockSim computed 
the performance on an F10-6 to be 
about 4220 feet.  Deployment velocity 
was very high at 140 ft/sec (about 95 
mph).  Maximum velocity was 475 ft/
sec (about 325 mph), and the model 
cleared a 3’ launch guide with a veloc-
ity of 37 ft/sec.   Overall, an acceptable 

flight, except 
for the short 
delay.  The 
optimum de-
lay was 10 
seconds, but 

the F10 doesn’t come with that long a 
delay.  An F10-8 would have been bet-
ter, but I didn’t have one on hand.  
Simmed with an F10-8, peak altitude 
was 4430 ft, and deployment velocity 
was still high at 70 ft/sec. (almost 50 
mph). 

I ran a similar set of simulations on the 
shorter version with 1 ounce of nose 
ballast.  With an F10 installed, this con-
figuration is nominally unstable by the 
cardboard cutout method, but over 2 
caliber stable by the Barrowman and 
RockSim methods.  On an F10-8, this 
version goes to 5240 feet, just short of 

(Continued on page 10) 

 

 
“An eight second burn is as long as it gets in 
model rocketry.” 
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MILER PLAN 
        by Len Fehskens 

Modeled and Printed Using 
Apogee Component’s RockSim 
Program 
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NARAM 42 Competition 
(Continued from page 3) 
time and was returned. The second 
flight did not fare as well. It only man-
aged 38 seconds. The third flight also 
maxed, but drifted away. Only one 
team got three maxes, and we finished 
second. Barry's lost model turned up 
the next day in the lost-and-found box. 

Tuesday brought ½ A Helicopter Dura-
tion and 4xA Cluster Altitude. Helicop-
ter was my event. Gary had Cluster Al-
titude. I used a small 10.5 mm Rotaroc-
style model and Apogee ½ A2-2 mo-
tors. The first flight went up, over, and 
down. No deployment! The ejection 
charge failed to burn the thread that 
holds the ro-
tors in place 
for boost. For-
tunately, the 
model tum-
bled and was 
not damaged, 
so I used it for 
the second 
flight as well. 
Barry had some really fine monofila-
ment that was sure to melt under the 
heat of the ejection charge and I used 
that in place of the thread. The rotors 
deployed, but the rotation was a little 
wobbly and the model struggled to get 
22 seconds. No hardware, but a quali-
fied flight. 

Gary came up with an unusual design 
for 4xA Cluster Altitude. His model 
had a forward pod containing 3 Estes 
A3-4T motors and a single Apogee A2-
5 in the rear. He figured that moving 
the motors up front would eliminate the 
need for overly large fins to get a stable 
flight. The Estes motors were chosen 
for ease of ignition, but the one Apogee 
motor was needed to get the proper de-
lay. The model was wrapped in 
NOMEX paper to reduce the risk of 
burning up under the exhaust of the 
forward motors. It didn't work. On the 
first flight, all four motors lit, but the 
central tube burned below the forward 
motor pod. The rocket crimped in flight 
and ejected the tracking powder way 
too soon. Amazingly, the trackers 
closed on it at 92 meters and a benevo-

lent RSO qualified it. Gary had a sec-
ond model which used four Apogee 
micros, but decided to try again with 
the same motor combination. He 
spliced the forward pod from the first 
model onto the second model using an 
expended Apogee B2 casing as a cou-
pler which also helped to support the 
central core. The model held together 
through the boost and was tracked to 
309 meters, but at ejection, the model 
separated and the forward pod with 
three casings streamlined in for a DQ. 
The altitude would have gotten us first 
place, but we had to settle for dead last 
but qualified. 

On Wednesday, the events were A 
Boost Glide and 
D SuperRoc Alti-
tude. With Super-
Rocs up to 3 me-
ters long, it 
looked a little bit 
like the Olympic 
pole vault. Fran 
built the models 
for SuperRoc. 

The primary weapon was maximum 
length, constructed of 18 mm Black-
shaft tubing transitioned down to 13 
mm and powered by an Apogee D3. 
She also had shorter D12 powered 
models, in case the wind was too high 
for the long-burning D3s. She made her 
first flight in the calm during the early 
part of the day. The boost was perfectly 
straight and the model kept climbing 
through the 6.5 second burn of the D3. 
A big cloud of red powder gave the 
trackers something to lock onto and 
they closed at 455 meters. The wind 
picked up later in the day. Unwilling to 
risk another D3 flight in the wind and 
knowing that the backup models could-
n't top the first flight, Fran declined to 
make a second flight. That was good 
enough for a third place finish. Bill 
Spadafora even got into the contest 
spirit, proxy flying a model for Dan 
Wolf while Dan served his range duty. 

The wind wreaked havoc with Barry's 
gliders. He managed to get them 
trimmed to glide pretty well on a hand 
toss, but had no luck on the actual 
flights. Two flights netted 12 and 25 

seconds, placing us solidly in the mid-
dle of the pack and out of the money. 

Barry fared better on Thursday with D 
Rocket Glide. His large fluorescent 
free-flight gliders worked beautifully. 
His first flight circled the rangehead for 
97 seconds. On the second flight, the 
glider fought valiantly against the wind 
before finally turning downwind and 
flying away. The timers lost sight at 
114 seconds. The model could not be 
found, despite Bill's best efforts. The 
top two places went to teams using ra-
dio controlled gliders, but Barry's time 
was the best of the free-flyers and 
earned him a third place trophy. 

Thursday's second event was C Eggloft 
Duration. Gary built stretched Stream-
liner style models and used 36 inch my-
lar chutes for recovery. The first flight 
on a C6-5 stayed up for 104 seconds. 
The egg was unbroken. Buoyed by the 
success of the first flight, Gary flew 
again, this time with a C10-7. By then, 
though, the wind had picked up, and 
although the model was in the air for 
longer, the wind took it behind some 
obstructions and the timers lost it after 
106 seconds. Again, the egg was intact. 
Even if the timers had timed it the 
whole while, it would not have placed. 
The winning time was over fifteen min-
utes and it took over three minutes just 
to place. We missed out on the best 
thermal activity, which occurred while 
we were serving our shift of range 
duty. 

Viewing of the Giant Sport Scale mod-
els was Thursday night.. After checking 
the scores, I was surprised to find that 
my Astrobee D was in third place after 
the static judging. I was ahead of Peter 
Alway, the guru of scale model rock-
etry, who was in fourth. Friday morn-
ing's flight was perfect. It boosted 
straight on a D12-5, the purple Recov-
ery Technologies chute popped right at 
apogee and the model drifted gently 
down. It was completely undamaged 
and I received the full 100 flight points. 
A couple of the models behind me had 
the opportunity to earn mission points 
in addition to their points for general 
flight, so I would have to cross my fin-
gers and wait to see if I held on to a 

 

“The model was wrapped in NOMEX paper 
to reduce the risk of burning up under the 
exhaust of the forward motors. It didn't 
work.” 
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place. The fifth place team did move up 
by virtue of mission points and moved 
into a tie with me for third place. 

The trophies were handed out at the 
awards banquet on Friday night. In ad-
dition to the event trophies, we man-
aged to move up one spot and take 
home the third place National Champi-
onship trophy. 

NARAM 43 is next August in Geneseo, 
New York, at the site of NARAM 37 
and the last couple of National Sport 
Launches. I hope to see a lot of you 
there next year. ♦ 

went up to his office, which, according 
to the printed "virtual tour" provided by 
Vern Estes to the NARAM partici-
pants, was Vern's old office. We were 
joined by Ed Brown who's in charge of 
motor production and Joe Seibrlich, the 
customer relations director. I'll have to 
admit that I expected Barry to be an 
evil person who's employees ran in fear 
from him. He was in fact quite pleas-
ant. There was a explanation of a run-
ning gag about Ed's T-shirts. It seems 
he always wears a gray one to work so 
they had official Ed Brown T-shirts 
made with his name on the sleeve and a 
drawing showing where the pocket 
should be. John and I were given one 
but they didn't have Jack's size. After a 
few minutes of conversation we headed 
out to the factory. We went through the 
customer service area and were told of 
their policy for replacing defective 
merchandise. He claimed that most of 
the calls were from people who were 
missing or had broken a part and from 
teachers who needed something in a 
hurry. We were told that a small por-
tion of the calls came from irate NAR 
members who had a defective part or 
bad motor and wanted somebody's head 
for it. This was the only dig made about 
hobbyists. What I assume was the R & 
D area was pretty much deserted as all 
the designing is now done at four other 
sites around the country.  

Next was the good stuff. The only 
things made in 
Penrose are the 
motors, igniters, 
and wadding. 
Everything else 
is made over-
seas. Starter kits 
are shipped to 
Colorado so the 
motors can be 

added. We saw the machine that makes 
the wadding. Like most of the ma-
chines there it was custom made. The 
machine that makes the igniters does 
the entire job including welding the 
bridge wire, adding the tape and putting 
on the pyrogen. We were told that the 
machine rarely makes a bad igniter 
with most damage occurring in han-
dling. There's a new machine that la-

bels the casings. It uses three colors of 
ink which it dries with microwaves. It's 
also a little finicky and there have been 
some problems getting it to run 
smoothly. We went through the area 
where the motors are put into the blister 
packs where Barry told us how proud 
he was of the increases in production 
they've made in the last few years. 
Then it was off to the motor making 
machines. There are several of them 
but we were told in advance that they 
weren't in operation because that was 
the week that Estes shuts down to ser-
vice the machines. As it turns out, one 
of the machines was making a test run 
so we got to see it operate. If you've 
ever seen pictures of the original 
“Mabel” machine you'd see that the 
new ones are very similar but with 
fewer hoses and wires. Each machine is 
in its own building with a maximum of 
22 pounds of black powder in a con-
tainer on the roof. The machine is a 
turret and makes two motors at a time. 
The materials come down from above 
and pistons ram them into the casing. 
We were told that multiple steps were 
used to put the propellant in so it can be 
compressed more evenly. I didn't time 
it but there was a finished motor com-
ing out every few seconds.  

Like everywhere else, the labor pool in 
Colorado is a little tight. We were told 
that they have a hard time getting peo-
ple who can operate the engine ma-
chines. It requires a license from the 
state that you can't get if you're a con-
victed felon. They lose a lot of poten-
tial employees at that step. The labor 
situation is one of the reasons they gave 
for moving the kit production out of the 
country. That particular part of Colo-
rado has a lot of prisons that pay well, 
making inexpensive labor hard to come 
by. There are also several small build-
ings in which the motors are being con-
tinuously tested. You could see the 
smoke coming out of their flue pipes. 
We weren't invited to see what was in-
side the buildings but Ed Brown as-
sured me later that it wasn't that they 
were trying to hide anything; he just 
had work to do.  

Jack and I left smiling all the way to 
the car. ♦ 

Estes Tour 
(Continued from page 1) 
here there were four of us and she said 
she might be able to arrange something 
and to show up Monday or Tuesday. I 
tracked down Jim Cook, John Bus-
caglia, and Jack. Jim had a flight out on 
Monday and John was determined not 
to let his team members down in the 
competition events scheduled for those 
days (the way things went with those 
events it wouldn't have made a differ-
ence). So it was just me, Jack, and his 
son John. 

I was up early on Tuesday because I 
have to call in to work so I patiently 
waited for three hours until Jack was 
ready to go. The factory was less than 
10 miles from the hotel. Jack was 
showing off his GPS unit and sure 
enough it said 
we were there 
just as I drove 
by the factory. 
The  off ice 
lobby has a 
bunch of built 
up models on 
display. I was 
surprised to see 
the North Coast line was still there. 
Mary came down and told us that she 
had a dentist appointment but that 
Barry Tunick would show us around. 
Barry runs the company and if you read 
the rec.models.rocketry newsgroup you 
would think that he was the devil incar-
nate. Since I was willing to sell my soul 
to see where the engines were made I 
didn't have a problem with that. We 

 

“The machine that makes the igniters does 
the entire job including welding the bridge 
wire, adding the tape and putting on the 
pyrogen.” 
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Lift-off Photography 
(Continued from page 4) 
sun.  Move from side to side to get the 
best background, bearing in mind that 
the model will be higher in the frame if 
you get a good liftoff shot than it is 
while sitting on the pad. 

Even after you’ve taken advantage of 
all these guidelines, don’t be disap-
pointed if most of your pictures are 
merely “OK”.  Professional photogra-
phers (and serious amateurs) are usu-
ally satisfied if they get one or two 
really good pictures per roll of film.  

I’ll typically shoot four or more rolls of 
film at a launch, giving me around 100 
images to pick from.  Of those, maybe 
50 will be good enough to show to peo-
ple  who were at the launch 
(“documentary” photography usually 
has a less critical audience, especially 
for participants in the event), 20 will be 
good enough to show to rocketeers who 
weren’t, and 5 or 10 will be worth shar-
ing with people for whom it’s just a 
picture of a rocket. ♦ 

pad so it flew away from the crowd. 
Since it was an unproven design it was 
a heads up flight with everyone on his 
or her feet watching it. It flew great 
right up until the ejection charge. I did-
n't have a good idea of how much black 
powder to use with a rear ejection sys-
tem and have always believed that you 
can't use too much so I used all that 
came with the reload. The instructions 
said that it was enough for a four inch 
tube. The motor tube and parachute 
shot out the back with enough force to 
snap a really strong shock cord. So the 
rocket streamlined in while the motor 
tube with the casing in descended 
really slowly on a 44" parachute. I had 
enough time to pick up the pieces and 
take a leisurely walk to retrieve it. 

The rest of the week went better. I had 
a few successful flights of my Micro 
Maxx glider and Micro Maxx Miss 
Formica four-engine cluster. I also put 
a few flights on the No Mass. I've 
flown this rocket at every NARAM 
since 33. On one of the flights I was the 
recipient of Aerotech bonus delay sec-
onds. This resulted in a broken shock 
cord. The rocket fell to the ground hori-
zontally while the nosecone and para-
chute drifted away. After a walk of 
about a half a mile I had the cone and 
chute back. Someone kindly brought 
the rocket to me saving me a long walk 
back in the other direction. The only 
damage was a cracked fin that was eas-
ily repaired with some epoxy and a 
clamp and wax paper from the conven-
iently located WalMart.  

Evan brought along a few of his inter-
esting models. The Two Fin put in a 
nice flight but disappeared. Fortunately 
someone found it and returned it to 
him. He also flew the rocket with the 
train whistle for a nosecone. The E30 
turned out to be a good motor choice 
because you could hear the whistle dur-
ing the delay burn. 

NARAM is also a good place to see 
what other people are flying. There 
were two flying rubber chickens and 
one plastic model conversion B-52. 
There were some damn fine models on 
the contest range during the Giant 
Sport Scale competition. John Bus-

NARAM Sport Range 
(Continued from page 3) 
way up to an H238 powered rocket. 
That rocket was made from a target 
drone tail cone that I bought on eBay. 
I'd been working on it for a couple of 
months and had to do some last minute 
lightening to get it under the weight 
limit. I'm not creative enough to name 
my rockets but since it was essentially 
a nosecone with fins John suggested 
that I call it the Rhino. 

Since I had painted it white it became 
the White Rhino. After taking it 
through safety check I brought it out to 
the high power pad. Not being all that 
positive that the rear ejection was going 
to work as planned, the pad manager 
and I adjusted the leveling legs of the 

Flying Tip 

● Flying in the wind. 
 
When flying a two-stage rocket, tip the 
launch rod at half the angle you would 
use with a normal single-stage model.  
Staging usually causes the second 
stage to weathercock twice as much as 
the first stage. 

caglia's (he never did fly any sport 
models) Astrobee turned out nicely and 
placed well in spite of being finished a 
few hours before it was supposed to be 
turned in. Scale competition also pro-
duces some spectacular prangs. Most 
memorable are a full scale Goddard 
rocket that went unstable, a five foot 
tall Mercury Redstone that lifted off 
way too slow and destroyed itself, and 
an X-1 that crashed and burned.  

I was “flown out” by the end of the 
week and had to ship my stuff back 
anyway, so I hung around the competi-
tion range and helped John's team  with 
recovery. After taking a couple of long 
walks to chase parts of my own models 
earlier in the week I was beginning to 
enjoy strolling through the cacti so I 
volunteered to chase things that drifted 
away. 

I can’t end without mentioning the 
food. The local volunteer fire depart-
ment was there every day all day sell-
ing food. The chili was great and they 
even had snow cones. I went through 
an entire week of rocket flying without 
having to eat a single hot dog! 

Next year NARAM is in Geneseo, NY. 
I hope more of you will be able to take 
advantage of what is always a great 
time.  ♦ 

Mile-up for $25 
(Continued from page 6) 
a mile.  Maximum velocity is about 
560 ft/sec (about 380 mph), and de-
ployment velocity is still excessive at 
65 ft/sec (about 45 mph).  With the op-
timal 10 second delay (please Apogee, 
can we have an F10-10?), peak altitude 
is 5300 feet. 

With no nose ballast, the short version 
is one caliber stable by the Barrowman 
and RockSim methods.  Peak altitude is 
now about 5490 feet, again with a 10 
second optimum delay.  Maximum ve-
locity is about 580 ft/sec (about 395 
mph).  On the available F10-8, peak 
altitude is 5450 feet, and deployment 
velocity about 50 ft/sec (about 35 

(Continued on page 11) 
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Confused? 
Amused? 
Or just owe dues? 

If you’d like to know more about sport rocketry, and want to 
participate in our regular launches, join CMASS! 
If you enjoyed reading this newsletter and would like to receive 
it as it’s published, join CMASS! 
If your mailing label says your dues are due, do your duty to-
day with the handy form below! 

Wow!  I’m psyched! I want to join CMASS!                  
 
Name: _____________________________________________ Date of Birth: _______________ 
Street: ____________________________________________________ Age: _______________ 
City:   ________________________ State: ____ Zip Code :________ Phone: (____) _________ 
Internet Address, if any: _____________________________________ Work: (____) _________ 
 
░  I am a NAR member (Number: ______)        HPR Certification Level ░ None; ░ H/I; ░ J/K/L 
░  I am not a NAR member and wish Associate status. 
 
CMASS dues cover twelve months and are due January 1 or July 1.  Check according to your age: 
  

░  14 or younger: $4              ░  15-17: $6                ░  18 or older: $8 
 
Make checks payable to CMASS.  Send to CMASS, 72 Prendiville Way, Marlboro, MA 01752        Issue 42 

Flying Tip 

● Handle Estes Solar Igniters carefully. 
 
Underneath the brown plastic pyrogen at 
the tip is an incredibly thin, fragile wire. 
This wire is what lets you fire Solars with 
AA batteries. But it also means you don’t 
want to bend the igniter or tamp it into the 
motor nozzle with excessive force 

Mile-up for $25 
(Continued from page 10) 

mph). 

Even with a streamer, recovery from a 
mile up requires a big field.  From a 
mile, a model falling at 30 ft/sec takes 
almost 3 minutes to reach the ground.  
In a 5 mph breeze, that’s almost 1300 
feet of horizontal drift. 

So, what does it really fly like?  Hedg-
ing my bets, I decided to fly the longer, 
heavier version at the 8 July 2000 
CMASS launch in Amesbury Massa-
chusetts.  A trusty Copperhead lit the 
Apogee F10-6, and on an almost invisi-
ble exhaust plume the model hissed 
into the sky for what seemed an eter-
nity, weathercocking slightly after leav-
ing the rod and then flying straight and 
true to the north northwest of the field.  
[See liftoff photo.]  An 8 second burn is 
as long as it gets in model rocketry.  
Well before burnout the model had dis-
appeared from view, though the engine 

hiss was still audible.  I don’t know 
what the ceiling was that day, but sev-
eral observers thought it broke the 
cloud cover.  There was no sign of re-
covery system deployment, so as I had 
expected to do, I wrote off the model. 

A little while later, someone came up 
to me and told me they had seen the 
model land on the north edge of the 
field.  He pointed, I took a bearing and 
trudged off, trusting the fluorescent red 
orange finish to stand out against the 
dry grass.  A tractor was mowing the 
field in the general vicinity and I hoped 
the model hadn’t made it back to the 
field only to be chewed to bits.  It 
turned out the model was closer to the 
launch area than I expected, and I re-
covered it after only a few minutes of 
searching. 

The streamer was gone, and what little 
remained showed signs of both ejection 
charge damage and mechanical stress.  
The attachment line was hopelessly 
tangled, and one side of the leading 

 
edge of the airframe tube was crumpled 
for about 1/8”, as if it had been 
slammed by the nose cone at deploy-
ment or during descent.  There was no 
other damage, and the model would 
live to fly again!  In particular, I was 
reassured that the Long Shot fin can 
(also used in the Estes Maniac) would 
not flutter itself to death at velocities 
approaching 400 mph. 

When I fly the shorter version, I think 
I’ll dispense with the PTFE plug and 
use conventional wadding, a paper 
streamer protector, and a healthy slug 
of tracking powder. 

It’s too bad Estes has discontinued both 
the Long Shot and the Maniac, which 
can be so easily scavenged to build this 
sort of model.  Apogee recently an-
nounced the availability of the Aspire, 
a kit designed specifically for their long 
burning E6 and F10 composite motors, 
though considering the high quality 
typical of Apogee’s products, I doubt 
you’ll want to risk losing it. ♦ 



C O U N T D O W N  C A L E N D A R 
Visit http://www.cmass.org for the latest information 

The Sentinel 
Central Massachusetts Spacemodeling Society 
72 Prendiville Way, Marlborough MA 01752 

http://www.cmass.org   sentinel@cmass.org 

Scheduled Launches  Launches at Woodsom Farm Park in Amesbury MA have a 9:00am setup and a 10:00am start.  Saturday 
launches may be postponed to Sunday in case of inclement weather.  If the weather looks questionable, on the 
day of the launch, call 781.231.1018 before heading out to the field.  PLEASE DRIVE SLOWLY ON THE 
DIRT ROAD! 

September 30::          Sport launch, Wood-
som Farm Park, 
Amesbury, MA  

October 14:                Sport launch, Wood-
som Farm Park, 
Amesbury, MA 

November 11:            Sport launch, Wood-
som Farm Park, 
Amesbury, MA 

 
1 s t  a nd  3 rd  Tu es da y  o f  Ea ch  M on t h  

CM ASS M e e t i ng s  a nd  B ui l d i ng  Se s s i ons   
7 :00 -10 :00p m.   Meet i ngs  a l t er na t e  be tween  

B i l l  Spadaf ora ’ s  a nd Doug  St e i nf e l d ’ s  hous es .   
Vi s i t  ht t p: / / ww w. c mas s . org  or  ca l l  

5 08 . 48 1 . 93 31  for  t he  l a t es t  i nf o r mat ion .  

 

PRESIDENT 
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SECRETARY 
Doug Steinfeld NAR 70222 
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68 Geana Lane 
Lowell, MA 01852 
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CLUB OFFICERS  
Feel free to contact any or all of us (officers@cmass.org) with any ques-
tions you have about CMASS, the NAR, or rocketry in New England. 


