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CLUB OFFICERS 
President: Scott Miller 

Vice President: Roger Sadowsky 

Treasurer: Tony Haga 

Secretary: Rob Dickinson 

NAR Advisor: Buzz Nau 

Communications: Dan Harrison 

Board of Director: Dale Hodgson 

Board of Director: Bob Dickinson 

 

MEMBERSHIP 
To become a member of the Jackson Model 
Rocketry Club means becoming a part of our 
family.  We have monthly launches and partici-
pate in many educational events.  We encour-
age our members to actively participate in our 
club projects, running for office in our annual 
elections, contributing to our monthly newsletter 
with articles or tips, and offering services to the 
club in their area of expertise.  We have many 
members comprised of children, men, women, 
professionals, lay people, educators and people 
from many other walks of life.  

 

You may fill out an application at a launch or 
request an application from one of our board 
members at scott@sfsmindustries.com and mail 
it along with a check for the annual membership 
dues (17 and under $10.00 or 18 and over 
$30.00) to our mailing address of: 
4788 Moon Lake Rd., Jackson, MI 49201.  

Members enjoy reduced launch fees (for engine 
sizes "F" and higher), participating in club pro-
jects, and meeting an incredible group of posi-
tive people.  

 

 

COMM CHANNELS 
There are several ways to keep in touch with the 
JMRC and it’s members. 

 

Website: http://www.jmrconline.org. Information 
includes directions to launch sites & schedule, 
range procedures, and instructions on how to 
join the club.  

 

Yahoo Group: The JMRC Yahoo group is a 
place to share files and also serves as our pri-
mary e-mail list serv. Follow this link to join, 
http://groups.yahoo.com/group/jacksonmodelroc
ketryclub 

 

Facebook: If you have a FaceBook account  
search for “Jackson Model Rocket Club JMRC” 
and request to be added. 

 

GroupMe: Our new chat channel for broadcast-
ing notifications instantly using a free download 
client for IOS and Droid as well as by SMS text 
messaging. You can join the notification chat 
after creating a free account and following this 
link, 
https://groupme.com/join_group/28013422/zc5IC
1  

FROM THE EDITORS’S RANGE BOX 
One of the most intimidating steps with moving 
into mid to high power rocketry is dual deploy-
ment. There are many reasons for this, some 
are legitimate and others are unfounded. One 
legitimate reason is the use of ematches and 
black powder. These are by no means materials 
to have a cavalier attitude with, but it you are 
ready to take this step then you likely do so with 
a serious attitude.  

 

Unfounded is the belief that dual deployment is 
difficult to achieve and time consuming. While it 
does add some prep time, it is by no means that 
much of a time sink. It also is not difficult even 
building and flying your first altimeter bay.  

 

You might question the validity of DP altimeters 
with the advent of Jolly Logic Chute Release. 
Admittedly the CR is an incredible break though 
in model rocket electronics and I use one often 
on small to mid power flights. It still depends on 
your motor for the apogee event though. If your 
delay is off considerably then you may have 
problems. With dual deployment done right, you 
are always guaranteed an optimum apogee 
event. Besides, dual deployment is a lot of fun! It 
is also a great opportunity to be creative as there 
is no single way to build an altimeter. 

 

Dale Hodgson has written an excellent begin-
ners guide to altimeter bays in his column this 
month. If you are thinking of trying it out and his 
article motivates you, don’t hesitate to request 
assistance from Dale or any other members with 
dual deployment experience. We would all be 
happy to bring examples to a launch for you look 
over and ask questions.   

 

Request for articles, 

 Product Reviews 

 Build Reports 

 Event Reports 

 Technical or “How-to” articles 

 Photos! 

 Space History 

 Scale Data 

 Sport Plans 

 Competition Plans / Techniques 

 Support Equipment 

 Model Rocket History 

 Certification News 

 Vendor News 

 Tips n Tricks 

 

About Total Impulse 
Total Impulse is the official newsletter of the 
Jackson Model Rocket Club (JMRC), Tripoli 
Prefecture 96, NAR Section 620. Published 
Monthly, Total Impulse is a space-modeling 

newsletter devoted to representing the diversity 
of interests in today’s hobby of model rocketry.  

This newsletter is in the public domain except 
where otherwise marked. Unmarked articles, 
photographs, and drawings may be re-printed 
elsewhere, but credit to the author and this 
newsletter is expected. Material marked as cop-
yrighted may not be re-printed without the con-
sent of the author. 

The editor of Total Impulse accepts material for 
inclusion from anyone. 

 Send correspondence to:  

 Jackson Model Rocket Club 

 Buzz Nau, Editor 

 5170 Reno Rd 

 Manchester, MI 48158 

 Deadline for submissions to the editor 
is the 15th of the month. Material received after 
the 15 will be published in the next month’s 
newsletter. You can also submit your material or 
inquiries to the editor at ussmidway@gmail.com. 

  

JMRC Christmas Party! 
Our annual Christmas party and business meet-
ing is scheduled for Saturday, January 13th. 
This is an enjoyable event to relax and enjoy 
food, fun, and rockets with the JMRC family.  

It is a pot luck affair and we request that you 
bring a dish to pass around or pay $5 per per-
son. There is always a great assortment of dish-
es present. You won’t go away hungry!  

This is when we elect our officers and conduct 
“official” business. It is also an opportunity to 
bring forward proposals for the coming year to 
improve our operations and attract new fliers. All 
ideas are welcome! 

Finally, it is also a source of revenue for club 
operations through the raffle and auctions if you 
care to partake. In past years there has been 
many incredible items won for prices you won’t 
find anywhere else. Donations are also welcome  
for the raffle and auction! 

Again, this is an excellent time to reminisce the 
past year and get to know other members better, 
so come out for a great meal and company with 
the JMRC. 

When: January 13th, 2018. Setup Noon to 1:00. 
Food at 1:00 

Where: Grotto Club, 102 E Washington Ave, 
Jackson, MI 49201 

On the Cover: 

(top) JMRC volunteers pose next to our trailer 
after a successful maintenance day. (Bottom left) 
Dale Hodgson and Scott Miller inspect Dale’s 
Level 3 ebay. (bottom right) Herb Crites gives 
tips on successfully loading the Aerotech 40-120 
29mm motor case. 

https://groupme.com/join_group/28013422/zc5IC1�
https://groupme.com/join_group/28013422/zc5IC1�
https://groupme.com/join_group/28013422/zc5IC1�
https://groupme.com/join_group/28013422/zc5IC1�
mailto:Eagle3@cv41.org�
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J M R C  A N N U A L  M A I N T E N A N C E  D A Y  
 

B U Z Z  N A U  

Event news 

JMRC enjoys many luxuries that other 
clubs do not; a large and diverse member-
ship, launch equipment that can support 
any type of rocket and motor, and a big 
trailer to haul everything to our launch 
fields to mention a few. We have built this 
inventory over many years, adding assets 
as they were needed. Many have been 
hand built by our members such as our 
launch controllers and pads.  

 

Once a year we ask club volunteers to as-
semble at Roger Sadowski’s house to 
clean, repair, and apply preventive mainte-
nance on our equipment. Pads and rails 
need to be scrubbed and cleaned. Launch 
leads and clips need replacing. The trailer 
needs cleaning and general straightening 
up. Plus, other small items that make a big 
difference at our launches.  

This year we put the call for volunteers out 
early and added some incentives to try and 
pull in better attendance. Whether the piz-

za, snacks, and door prizes 
made a difference or more 
members felt generous with 
their time, this year’s mainte-
nance day surpassed all 
past occurrences. We had a 
great turn out, which made 
quick and easy work regard-
ing the tasks we had 
planned. The weather also 
cooperated as the tempera-
ture was mild and no wind or 
foul weather. In fact, it was 
so nice, we took turns grum-
bling that we should have been flying.  

 

For lunch, we ordered a couple of specialty 
pizzas from Klavon’s in Jackson and also 
enjoyed plenty of desserts and snacks that 
were brought in. After lunch we handed out 
raffle tickets to draw for door prizes. Our 
winners and donors were; 

Tony Haga – Millennium Falcon keychain/
bottle opener. Donor, Scott Miller 

Rob Dickenson – 3D Printed parts for an 
Estes Saros. Donor, Dan Harrison 

Rick Sharp - $25 Miller Motor Works certif-
icate. Donor, Scott Miller    

Dan Harrison - $25 Miller Motor Works 
certificate. Donor, Scott Miller   

Trevor Harrison  - Igniter Kit, Donor, Scott 
Miller  

Dale Hodgson – Shock cord insulators – 
Donor, Roger Sadowsky 

Tom Kurecka - Millennium Falcon key-
chain/bottle opener. Donor, Scott Miller 

Roger Sadowsky – Estes Skydart II kit. 
Donor, Buzz Nau 

After lunch it was a matter of putting every-
thing back together and loaded in the trail-
er. Many commented that if we’re not flying 
together, the next best thing is hanging out 
together and a good time was had by all. 
We feel really good about the condition of 
the equipment for 2018 and look forward to 

putting everyone’s effort to work in the field.  

 

The BOD would like to extend our thanks to 
all that attended and thanks for bringing 
snacks and drinks. This would not be near-
ly as easy or as fun without all of you. 

Dave Glover – Home-made cookies 

Rick Sharp 

Mike Jacobs – Donuts 

Herb Crites – Donuts 

Dan and Trevor Harrison  

Rob Dickinson 

Tom Kurecka 

Tony Haga 

Dale Hodgson – Pop, chips, and salsa 

Roger Sadowsky 

Scott Miller  

Buzz Nau – Venison Summer Sausage and 
Skydart II kit door prize 
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A L T I M E T E R  B A Y  1 0 1  
 

D A L E  H O D G S O N   

View From The Flight Line 

A few issues ago we talked a little about altimeters, 
their use and how far they have advanced in just a 
few years. The next logical question would be, “Ok, 
how do I put that to use?” Once you start flying high 
power rockets, even H motors can present a problem 
in that they can take the right rocket pretty high. The 
thing has to come down, hopefully safely and hopeful-
ly recoverable. That’s when dual deploy comes into 
play. The whole concept of dual deploy allows us to 
fly our projects high and recover them close to the 
pad, or at least within the confines of the launch field. 
Prior to dual deploy everything was apogee deploy 
meaning in most cases the recovery device (usually a 
chute) was kicked out when the rocket was WAY high 
which caused a problem….drift. Sometimes a long, 
long way. Just ask our resident expert Tony Haga 
who had a near apogee deployment at Blackrock in 
2006. Not by design but his chute deployed up 
there….like around 30,000 ft. or so. Believe it or not 
the rocket was recovered but it took two days, elec-
tronic tracking, a four wheeler, the help of someone 
with local knowledge and a fair amount of persis-
tence. The rocket was recovered in some pretty 
rough foothills about 11 miles downwind. When operating properly 
dual deploy prevents all of this but, sometimes things happen. 
Again, ask Tony. 

 

Basically dual deploy allows the rocket to be separated at apogee 
(booster and payload bay hooked together by shock cord) by a 
black powder charge fired by the altimeter which causes the rock-
et to destabilize and fall….quickly but not as quickly as it would be 
if it stayed together. At a preset altitude the altimeter fires another 
charge that deploys the parachute allowing for a safe, close re-
covery. What we will look at this time around is how to build an 
altimeter bay to accomplish all of this. 

The bay itself consists of a few parts: coupler, bulkheads, attach-
ment points for shock cords, altimeter, altimeter sled, power 
source, switch and ematches with black powder charges. One or 
two 9v batteries or their recommended equivalent are required for 
power depending upon which altimeter is used. Construction of 
the bay is fairly straight forward, refer to the accompanying photos 
and use these as a general guideline. The bays pictured are con-
figured in what I will call LOC style…(based upon their bay kits). 
Other types exist but they do not vary all that much. The bay is 
made to be assembled and disassembled to install the altimeter 
and ematches. An important part that is sometimes overlooked is 
the addition of small vent holes in the coupler. These holes allow 

for pressure equalization during the flight to allow the altimeter to 
operate correctly and accurately. This setup is used on basically 
any size rocket all the way up to the extreme projects. An im-
portant difference though is that with large projects (M motor and 
above) that a second altimeter system is installed into the bay to 
serve as a backup. When I did my L3 back in ’07 I simply doubled 
everything and had each system operate completely independent 
from each other. No shared parts at all, not even activation 
switches. Call it parallel systems in one package but it does work 
and is required for L3 certification flights.  

 

Hooking up ematches to the altimeter requires some care. Be 
sure to run the ematch designated for the apogee event to the 
booster so it separates it from the payload bay. The main deploy 
ematch must be run to the payload compartment so the chute will 
be deployed at the chosen altitude. Switching the ematches is an 
issue; you do not want the main chute coming out at apogee. Al-
so, make sure the ematches are securely attached to the altime-
ter. Same thing goes for the switch wires. Every altimeter I have 
ever used will say what port goes to what event, battery or power 
switch. It is a fairly foolproof procedure if you pay attention. 

This was a very elementary description of how to set up a dual 
deployment system; hopefully the photos are self-explanatory. 
There is much more detail involved but at least this will give a 
basis from which to start. Now, we’ll dig a little deeper and talk in 
detail about some of the components: 

LOC Bay exploded view 

Author’s Level 3 Altimeter Bay 

Inside view of the Level 3 bay 
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Altimeter: There are many brands of altimeters out there 
with varying functions; too numerous to list here. Refer back to an 
earlier article in the August 2017 issue where I compared altime-
ters I have used and have experience with to get a basic under-
standing. Some altimeters have the capability to download flight 
data while others do not. It all comes down to personal preference 
and need. Basically there are two types of altimeters; barometric 
based and those with an accelerometer. Barometric based altime-
ters record data by changes in air pressure. Those with accel-
erometers do not start recording data until there is movement; 
usually a G or two at initial launch. This is important to remember 
because while baro based altimeters can be placed within a bay 
at any orientation those with accelerometers can be placed within 
the bay only in one direction. There is usually an “Up” arrow indi-
cating which way they are to be mounted. If done incorrectly the 
altimeter will not work correctly and a crash without separation or 
chute deployment is the end result. 

 
Power Source: More often than not either one or two 9v batter-
ies are used to power the altimeter depending upon brand. Some 
folks have successfully used rechargeable batteries while some 
folks are using lithium Polymer (Li-Po) batteries. The advantages 
of these are that since they are recharged each time a “new” bat-
tery is used for each flight. There are a couple of things to remem-
ber with non-rechargeable batteries. One is they should be 
checked with a voltmeter before each use. Once they drop below 
a specified output (again, depending upon altimeter) they should 
be discarded. Personally, I prefer Duracell batteries since the in-
ternal connections of the battery and the terminals are welded 
rather than simply pressed together like some other brands. This 
should help the battery hold up better under flight stress. Temper-
atures affect all batteries; make sure they are kept relatively warm 
when flying in cold weather. A word about wiring harnesses….the 
battery clips should be taped to the battery once the clips are 
snapped into place. This will assure a constant power flow for the 
duration of the flight. It goes without saying to make sure the lead 
wires from the battery clip are securely connected to the port on 
the altimeter. Batteries themselves should be mounted very se-
curely to the sled to ensure they do not become detached during 
the flight which would result in a power loss and loss of any avion-
ics. What I do is mount a battery bracket to the sled (using mount-
ing screws) then use several wraps of electrical tape to hold the 
battery in place. Many times I will also add a zip-tie for added se-
curity. Battery brackets usually are equipped with built-in terminal 
clips. I remove those and use battery clips as mentioned above. 
 
Altimeter Sled: The altimeter sled is the platform where the 
power source and altimeter are attached. Materials range from 
simple plywood to fiberglass to pre-fabbed 3D printed plastic sleds 
(available through Additive Aerospace). The sled is also equipped 
with slides (usually paper or sometimes brass) launch lugs so that 
the sled can be held in place within the bay. All-thread is used to 

create a track onto which the sled is mounted then held in place 
by removable nuts placed at the front of the sled (see photo).  

 
Bulkheads: The altimeter bay has two bulkheads; one that 
has all-thread permanently mounted and the other with two corre-
sponding holes drilled completely through in order for the all-
thread to pass. Once assembled wing nuts are used to hold the 
entire assembly together. Eye bolts are used on each bulkhead 
and will serve as attachment points for the shock cords that will 
connect the bay to the booster and parachute bay. Small holes 
are drilled through each bulkhead to allow an ematch wire to run 
from the interior of the bay to the exterior. An optional item for 
each bulkhead is charge canisters (usually one on each bulkhead 
but two are required on L3 projects because of the redundant de-
ployment system requirement that was mentioned in our last arti-
cle). Canisters can be attached by using a small machine screw 
with nut passing through the canister to the interior of the bulk-
head. The black powder charges are placed within the canister 
along with the tip of the ematch and secured with tape to ensure 
match to powder contact. Sometimes canisters are not used; 
simply making a container “cone” of masking tape (or using a 
small tube) container to house and secure the black powder to the 
head of the ematch is an acceptable alternative. These are called 
“floating charges” since they are not directly attached to the bay 
bulkheads. 
 
 
 

Example of an ebay without a midsection tube for mounting switches  

3D printed bay with a secure battery box “LOC” style bay with plywood sled and taped battery 

https://www.additiveaerospace.com�
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Bay coupler: The bay coupler actually houses the altimeter 
sled assembly. The coupler also holds the booster and payload 
sections of the rocket together during boost. The coupler should 
be of sufficient length so securely hold both parts; 9 to 12 inches 
is a usual length. Another length of tube is glued into the coupler; 
there should be about a 1/8 inch difference between the internal 
tube and the coupler; the internal tube (called a “stiffy tube by 
LOC”). This will create a recess that will allow the bulkheads hold-
ing the sled to seat against once the assembly is screwed togeth-
er. In this particular type of bay setup the front of the bay must be 
attached to the parachute bay. This can be accomplished in a 
couple of ways. One is to mount three tee nuts, 120 degrees 
apart on the inside front of the bay. Corresponding holes are 
drilled in the payload section of the rocket and everything is held 
together by using low-profile headed machine screws. Another 
way to secure the two pieces together is to have an extension of 
all-thread protruding out the front of the altimeter bay. A bulkhead/
baffle with a tee nut mounted in the middle is then permanently 
attached to the interior of the payload section. The altimeter can 
then be screwed into the payload section.  

Another often forgotten thing to do is drill vent holes through the 
coupler. Usually 3 or 4 small holes are drilled either 120 degrees 
or 90 degrees apart respectively that pass from the interior of the 
altimeter bay through the outer airframe of the rocket directly to 
the exterior. This will allow the altimeter to read pressure changes 
correctly and determine altitude so those all-important recovery 
events…apogee separation and chute deployment occur as de-
signed. The size of the vent holes vary according to airframe size 
and number of holes drilled. This information is usually found in 
the operations manual of the altimeter. 
 
Spacer Tube: Some of the altimeter bays I have built have a 
short (1-2”) section of airframe glued at the center of the coupler. 
This serves as an attachment point for the power switch (if not 
mounted on the sled) and a point in which to drill the vent holes. 
 
Power Switch: Some type of switch needs to be used to power 
on and off the altimeter. It can be as simple as running two wires 
from the altimeter through a vent hole to the outside. Activation is 
simple; twist the wires together to complete the circuit. Some 
LCO’s and launch sites do not allow this. So instead a rotary or 
screw type switch must be installed. They can be mounted to 
either the sled or to the exterior of the bay. In either case they 
must be accessible when the rocket is on the pad so the altimeter 
can be activated before launch.  
 
Sheer Pins: Although not part of the altimeter bay assembly 

the use of sheer pins through the payload section into the nose 
cone is a great way to prevent an event called drag separation. 
Drag separation is when some force acts upon the payload sec-
tion causing the nose cone to be pulled out which then causes the 
parachute to be pulled out and opening way before the time or 
altitude intended.  
 
There are a few causes that create this force. One is that some-
times when a high thrust motor suddenly quits burning the quick 
deceleration is enough to separate the cone from the payload 
section. Another cause is when too much black powder is used to 
separate the booster from the bay/payload. When the shock cord 
is suddenly pulled tight and there is too much energy for it to ab-
sorb the cone will be “snapped out” because of simple inertia. 
Using too short a shock cord will cause the same thing…once 
pulled tight the cone will be pulled out by inertia unless something 
is there to help keep everything together. Sheer pins do just 
that….they help keep the nose cone secured until the ejection 
charge fires. Normal configuration of the sheer pins is 2 at 180 
degrees, 3 at 120 degrees or 4 at 90 degrees depending on air-
frame diameter. A good material for sheer pins is nylon 
screws….I use #2. They work great with both paper and fiber-
glass airframes but the holes in paper airframes need to be coat-
ed with CA to stiffen the hole so pins are cut rather than torn. 
 
Black Powder: How much black powder should be used to 
create the event charges depends upon a number of factors.  
Airframe diameter, (and length, i.e volume),  length of shock cord 
and whether sheer pins are used or not are a few that come to 
mind. When in doubt either ask or consult one of the many online 
resources that are out there. Ground testing is also another op-
tion; sometimes it is fun just to experiment. Besides, it always 
raises eyebrows with the neighbors…..that “rocket person next 
door is up to something again”. Great fun and a perfectly legal 
way to make a little noise! 
 
This is the basic design of an altimeter bay for dual deploy. Varia-
tions do exist but this is a good way to start. In my own projects I 
have used the type described above in everything from a 29mm 
minimum diameter (which takes some doing) all the way up to my 
L3 Unleashed project which uses two independent systems 
housed in one electronics bay). As with everything else we do 
safety is our highest priority. Feel free to ask questions; help is 
available whenever needed. We are all about successful flights! 
 
References: 
Model Rocket Altimeter Comparison Guide 
PerfectFlite 
Altimeter Port Sizing – Vern Knowles’s Rocketry 
Ejection Charge Sizing - Vern Knowles’s Rocketry 

Ematches connected. This configuration is known as floating charges. 

Separate battery holder and switches for a dual altimeter layout. 

http://rocketsetc.com/altimeter-comparison/�
http://www.perfectflite.com/index.html�
http://www.vernk.com/AltimeterPortSizing.htm�
http://www.vernk.com/EjectionChargeSizing.htm�
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The Estes Mars Snooper 
Buzz Nau 

Model Rocketry History 

The Mars Snooper is one of those iconic 
designs associated with the golden age of 
model rocketry. It was designed by Gene 
Street who also designed many other his-
toric favorites such as the Astron Sprite, 
Gyroc, Constellation, Trident, Nighthawk, 
and the Saturn 1b. The design was based 
on the ad artwork of Frank Tinsley in a 
1959 issue of Fortune magazine.  

The kit was first produced in 1965 as part 
number K-20 for $3.00 and appeared on 
the cover of the 1966 Estes catalog. It re-

mained in production until 1974 with the 
Mars Snooper II replacing it in 1975. The 
Mars Snooper returned as a boxed 
“Collectors Series” kit in 1992. This version 
included a decal sheet and display stand.  
 
There have also been several clones pro-
duced over the years by Thrustline, Balsa 
Machining Services, and recently, Semroc. 
It also was available as plan number 26 
when Estes would include free plans with 
mail orders.  
 
The Mars Snooper was 21.7” tall using BT-
50 and BT-20 body tubes. There were also 
three paper shrouds and a total of 28 balsa 
parts. It was classified as a skill level 4 kit 
which is accurate considering the number 
of balsa parts and the paper shrouds can 
be tricky.  
 
The Mars Snooper II design closely resem-
bled the original. The difference was in the 
pod design, replacing the upper cone with 
a ram-jet style cone and the tail cones with 

dowels. The dowels were truer to Tinsley’s 
original artwork. The Mars Snooper II also 
enjoyed the clone market. One of the most 
popular being the QModeling upscale ver-
sion with spring loaded landing dowels.  
 
The Mars Snooper is a classic design that 
looks great on display and in flight. The 
finished product is well worth the effort and 
made much easier with the availability la-
ser cut fins in the recent clones.  

Mars Snooper - American Bosch Arma, 1959—Frank Tinsley WWW.plan59.com 
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Loaded For Success: 
Herb Crites 

How-To 

How to CATO-Proof Your Aerotech 29/40-120 Part 1 

AeroTech is one of the largest and most 
experienced makers of civilian rocketry 
motor hardware and propellant kits on the 
planet.  And they enjoy an enviable reputa-
tion for performance, safety, and reliability.  
But their business is rocketry, and as such 
their products try to satisfy two diametrical-
ly-opposed engineering aims—design the 
lightest weight reusable rocket motor hard-
ware possible, while expecting reliable con-
tainment of the heat and pressure generat-
ed by the most powerful solid rocket pro-
pellants ever formulated. 

Among the dozens of available AeroTech 
Reloadable Motor System (RMS) motor 
cases, the one that stretches across the 
perplexing, light weight vs. combustion 
containment divide most profoundly, in this 
user’s opinion, is the 29/40-120 Hobby Line 
case.  At just 59.2 grams (by my scale), it’s 
quite a bit lighter than AeroTech’s “high 
power style” 71.4-gram 29/120 motor.  Un-
doubtedly the 29/40-120 was designed this 
lean so that its mass wouldn’t over-tax re-
load kits like the E16 White Lightning, that 
sports just 37 Newton-seconds of total im-
pulse.  But that lean construction also has 
to be able to do some very heavy lifting, as 
with the virtual H-class, G138 New Blue 
Thunder reload kit with its 157.1 N-s (!) 
total impulse.  

In Tables 1 and 2, compare the Hobby Line 
29/40-120’s total impulse and max thrust 
numbers (G motors only) to those of Aero-
Tech’s supposed “High Power Style” 
29/120 motor.  Armed with the 157.1 N-s 
total impulse G138 kit, the 29/40-120 can 
deliver about 50% more grunt than the 
even the most capable 29/120 reload 
choice, the G79 White Lightning, which 
pushes out just 108.6 N-s total impulse.  
And the G138’s maximum thrust measures 
190.1 Newtons, almost twice that of the 
29/120’s humble 100.7 N. 

Construction-wise, the 29/40-120 motor is 
stripped of every excess gram, necessary for 
it to perform adequately in light birds using 
the less powerful reloads in its lower, 40 N-s 
region.  Compared to its 29mm High Power 
Style stable mate, the Hobby Line motor’s 
casing is noticeably thinner-walled.  Its clo-
sures are far less beefy and possess only half 
the closure threads (about 3-3/4 vs 7-1/4 
windings).  And its reload kits use only paper 
liners, while some 29mm High Power motors 
use the tougher, more heat-resistant phenolic 

liners for the hottest-burning propellant 
blends.  And with that 29/40-120-specific, 
G138 New Blue Thunder load, there’s no 
liner used at all!  To stuff as much propellant 
as possible into the 29/40-120 casing, Aero-

Tech audaciously opted to let it go comman-
do.  

Only its thin paper casting tube separates 
the G138’s high-pressure flame from the 
case’s featherweight aluminum skin.   

Photo 1--The lightweight AeroTech Reloadable Motor System (RMS) 29/40-120 Hobby Line motor case compo-
nents.  Trimmed of every non-essential gram of weight to help it best perform with low-impulse E-class loads, 
the case can be a bit reliability-challenged with the G and near-H reloads AeroTech offers at the extreme end of 
the 29mm Hobby Line spectrum. 

Table 1--AeroTech G-class propellant choices and specs for the Hobby Line 29/40-120 casing.  (The casing also 
accommodates a wide variety of E- and F-class reloading kits.)  The G76 and near-H class G138 reloads handily 
eclipse the performance of AeroTech’s “High Power Style” 29/120 casing and its currently available reload kits.  
(courtesy Apogee Components). 
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How’s that for pushing the reliability enve-
lope in the light weight vs strength balanc-
ing act?  

So needless to say, building the 29/40-120 
motor for a successful, trouble-free flight 
demands no small amount of care, particu-
larly when it’s assembled with one of the 
more powerful G- through near H-class 
reloads.  With its flyweight construction, the 
29mm Hobby Line case’s margin for as-
sembly error is pretty narrow, and the con-
sequences of a less-than-optimal build can 
be severe. 

Despite this motor’s rigorous demands on 
the motor builder’s care and skill, this user 
finds AeroTech’s 29/40-120 kit instructions 
to be, in general, a bit too concise.  There 
are, in this user’s opinion, some important 
equipment condition pre-checks, precau-
tions, and critical build details that the 
standard four-page instruction sheet Aero-
Tech supplies with RMS rebuild kits ought 
to include, in my view, but doesn’t. 

This article’s objective is to augment 
AeroTech’s 29/40-120 motor assembly 
guides with some important assembly 
details that I believe will help builders 
greatly improve the reliability of this 
high-performance, versatile rocket mo-
tor.  It aims to help assemblers identify and 
best deal with four, 29/40-120 motor-
specific assembly challenges that, if over-
looked, might lead to a catastrophic event 
or ejection charge failure during flight oper-
ations. 

DISCLAIMER—I believe none of my sugges-
tions contravene the manufacturer’s guid-
ance.  But if there’s any such doubt in the 
builder’s mind, then I urge him or her to fol-
low how they interpret AeroTech’s instruc-
tions.  If doubts persist, give AeroTech a call; 
they’ve always been very helpful to this cus-
tomer.  

Forward Closure Separation 

In this user’s experience, whenever the 
forward closure blows off upon ignition, it’s 
usually due to defectively produced, dam-
aged, or worn hardware.  If the 29/40-120 
motor’s ultra-thin tubing is slightly flared on 
an end; or the case’s threads were not 
tapped correctly, are damaged, or simply 
worn out; the first few threads might not 
fully engage, leaving only a turn or two of 
threads to actually hold the closure onto 
the case.  On a new case, this is some-
times due to a manufacturing defect, and 
has been a significant cause of concern by 
a number of AeroTech customers, judging 
from personal experience, consumer re-
views, and rocketry forum postings. 

In the case of a production defect, this flaw 

should be evident to the new owner from 
the day the motor is purchased.  But it’s 
often ignored or overlooked—at least until 
the day the rocket motor chuffs (but doesn’t 
ignite), blows off its forward closure, and 
pops out its parachute right on the pad.  Or, 
as once happened to this user, the defec-
tive motor fully ignites, but (internally) 
launches only the forward enclosure as it 
“Mount St. Helens” in place. 

  

The Fix—Pre-test the motor’s thread 
engagement.  Start threading the forward 
closure onto the casing very gradually 
while frequently stopping the turning to 
gently wobble and try to pull the closure 
away from the casing.  At the first point that 
the threads become well-engaged, rotate 
the entire motor so that the AeroTech logo 
is facing up.  Then continue to turn and 
tighten the casing (holding the closure fast) 
while you count the number of full turns 
(judged by the logo returning to up) that 
you can make until the casing snugs up 
against the closure.  This user usually 
counts about 3-and-3/4 turns with a healthy 
motor.  If the motor you’re testing only stays 
engaged at 3 or fewer turns, it could be de-
fective, damaged, or worn, in this user’s opin-
ion.  If still under warranty, arrange to return 
it to AeroTech for an exchange.  If the warran-
ty’s over, then scrap the casing.  Period.  The 
closures—if never involved in a CATO—are 
probably salvageable, though, as long as their 
threads don’t show any signs of defect, wear, 
or damage, AND they pass the test with a 
new motor casing.  As Impulse Buys’ Jay Cal-
vert once wisely advised me, closures that 
have been blown off should never be reused, 
no matter how undamaged by the incident 
they might appear, or even if they seem to 
pass the thread engagement test.  Discard 
them along with the casing, and rest easy. 

Motor Casing Scorching or Breach 

Fortunately, this type of catastrophic failure 
of an RMS 29/40-120 casing has only hap-
pened to this flyer once, when the dual 
deployment Mach Schnell HL-e rocket with 
which I’d previously earned my NAR Level 
1 certification suffered a CATO only a few 
hundred feet above the launch pad.  It vio-
lently expelled its drogue chute in a highly 

pyrotechnic ballet, until crashing down in a 
heap of cords, singed airframe, and smoke.  
A post-mortem revealed that the case had 
split open just below the forward closure, 
blowing the forward closure and everything 
else in its path out the top of the lower air-
frame.  The electronics bay, upper main 
chute airframe, and nose cone were 
spared, thankfully 

Researching the debacle on rocketry fo-
rums, this user found both the likely cause 
and some preventive measures I should’ve 
used, steps the Aerotech assembly instruc-
tions hadn’t advised adequately.  While I 
had greased, with some old, thick bearing 
grease, the propellant grain casting tube as 
the instructions advised, I hadn’t used the 
AeroTech-recommended, thinner, Super  

Table 2--AeroTech propellant choices and specs for the “High Power Style” 29/120 casing. Currently, the G79 
White Lightning is the highest-power reload kit AeroTech offers for this motor case.  But its rocket-lofting muscle 
doesn’t even come close to that delivered by the 29/40-120 case’s highest end reloads.  (courtesy Apogee Com-
ponents). 

Photo 2--Test the number of full turns the AeroTech 
29/40-120's forward and aft closures allow after they 
engage.  Less than 3 turns indicates that the motor may 
be defective, damaged, or worn, and should be returned 
or scrapped.  Blowing off a threaded forward closure is 
one of the more common problems with this motor, but 
its usual root cause, bad threading, is one that is easily 
detected.  
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Lube synthetic grease, nor had I applied it 
heavily to interior of the motor casing, like I 
discovered (after the fact) a few respected 
peers in the rocketry community recom-
mend.  And I hadn’t yet envisioned the as-
sembly technique that would create a bead 
of grease at the propellant liner’s vulnera-
ble forward edge where it seals with a fiber 
washer, O-ring, and the top closure. 

The Fix—Liberally grease the propellant 
grain liner AND casing, and install the 
liner into the casing’s aft end first.  This 
user surmises that without a thick layer of 
gap-filling synthetic grease between cast-
ing tube and casing, some of the motor’s 
hot, high-pressure gasses found a path 
along the casting tube’s spiral groove di-
rectly to the aluminum casing…and in frac-
tions of a second, the extreme heat and 
pressure generated by the heavy slug of 
New Blue Thunder propellant burned its 
way out the side of the casing. 

Hereafter, this user started slathering syn-
thetic grease along the liners (or G138 
casting tubes) of all the RMS motors I 
build, as well as applying it liberally to the 
interior of the motor tube.  

Once both applications of grease are 
spread evenly, I stand the propellant grain 
and liner assembly on its aft end and slide 
the motor casing, aft end first, down around 
the liner until it reaches the end of the liner.  

At this point, I only allow the liner to move 
forward during the remaining assembly 
steps, so as not to allow the liner to back 
away from or otherwise diminish the bead 
of grease that has formed along the liner’s 
forward edge inside the motor casing. 

Liberally pre-greasing and installing the 
motor tube and liner in this way ensures 
the liner’s spirals are filled with grease, 
closing off a potential gas pathway along 
the motor’s aluminum skin. The pressing of 
the greased motor casing onto its greased 
liner leaves a cooling, insulating jacket of 
grease between the liner and the casing.  
And most importantly, as the excess 
grease is scraped upward along the casing 
interior, it deposits a bead of gas sealant 
along the forward edge of the liner.  This, 
too, helps to close off a potential pathway 
for hot combustion gas that might other-
wise try to exfiltrate the burn chamber. 
Continuing with motor assembly, next in-
sert the fiber insulating washer and fore O-
ring into the top of the casing, and settle 
them into flat, even contact with top of the 
liner and that bead of grease formed at the  

Photo 4--Scorch marks like this one are caused by the dangerous overheating of a spot on the motor casing, 
usually where the top of the propellant liner has leaked or burned through and high-pressure flame has touched 
the case's unprotected, thin aluminum skin.  Liberally applying light, synthetic grease to the propellant liner (or 
with the G138 reload, grain casting tube) AND the casing interior, and then assembling the motor as described 
here can prevent such damage, in this user’s experience.  When a 29/40-120 casing becomes damaged in this 
way, this user strongly advises replacing it. 

Photo 3--This user's failed AeroTech 29/40-120 casing after it CATO’d under the extreme heat and pressure 
generated by the near-H class G138 RMS reload.  Learnng from this event, my subsequent assembly practice 
included lberally greasing the liner-less G138 propellant grain AND casing interior with synthetic grease. Assem-
bling the two by sliding the case’s aft end down the liner’s forward end has since produced zero failures or even 
scorches to the thin alumimum casing of this ultra-light motor hardware.  Note in the background, the burned-
through casting tube from this liner-less motor.  This burn-through is typical, even with successful flights, render-
ing that critical grease barrier the final defensive line between fire and metal. 

Photo 5--Apply a liberal application of synthetic grease 
to the propellant liner as shown. Spread the grease 
evenly along the sides of the liner…like artfully butter-
ing a bread stick.  Do the same for the delay grain 
liner, to better seal it within the forward closure, to help 
hold it in place during assembly, and to ease its re-
moval during cleanup.  Avoid getting any traces of 
grease on the propellant and delay grain faces or in 
the upper delay grain or black powder chambers 
though, as this can induce a delay grain and/or ejec-
tion charge ignition failure. 

Photo 6—As seen in this photo, greasing the outside of 
the liner (or the liner-less G138's casting tube) and the 
motor casing interior forms a barrier bead of grease 
when the casing is slid, aft end first, over the grain/liner 
stack.  This bead helps seal off hot, high-pressure 
gasses from reaching the thin aluminum skin of the 
29/40-120 motor. 
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liner’s fore edge.  Then fully thread the 
forward closure (with delay assembly in-
stalled in it) onto the top of the casing until 
it’s snug.  Finger tight is sufficient—when 
it’s time to disassemble the motor for post-
flight cleaning, you’ll be thankful you didn’t 
gorilla-torque it. 

Next, invert and hold the motor to stand on 
its forward closure.  The liner will be flush 
with the aft end of the casing.  Use a 1.0” 
dowel, a spare 29mm RMS propellant liner, 
or my favorite, the lamp end of a MiniMag-
lite flashlight, to push the liner and propel-
lant grain forward the remaining ¼” or so. 

Next insert the nozzle into the liner in the 
1/8” or so recess with the propellant grain.  
Press the nozzle down firmly to take up any 
remaining propellant grain slack within the 
liner.   

Next, the aft O-ring is emplaced to sur-
round the nozzle and sit atop the edge of 
the liner in the groove between the motor 
case and the nozzle.  Tamp the O-ring into 
the groove with a thin dowel, or convenient-
ly, with the cardboard straw in which Aero-
Tech ships the motor’s ignitor.  Then the aft 
closure is threaded onto the casing until its 
shoulder snugs up against the casing. 

IMPORTANT NOTE—The final turn or so 
of the aft closure should impart a bit of in-
creased resistance; this is normal, and 
signals that both O-rings are being properly 
compressed within the stack of both clo-
sures, the fiber washer, and both ends of 
the liner.  Undue, excessive resistance 
usually signals that the liner is NOT sliding 
properly, a condition that must be investi-
gated and resolved before flight.  (The next 
section will show how avoid a stuck propel-
lant liner.)  NO increased resistance indi-
cates an incorrectly-sized liner, or that an 
O-ring or the fiber washer was left out, or 
that an O-ring is out of position.  Disassem-
ble the motor completely, investigate the 
issue, and correct it before attempting to 
use the assembled motor.  Slight loose-
ness of the propellant grains within the liner 

of non-G138 motors, indicated by internal 
rattling when the motor is shaken, is ac-
ceptable, says AeroTech. 

Finally, measure and install the intended 
rocket’s requisite amount of black powder 
into the smaller half of the two-part red 
plastic cap in which the ejection charge 
ships.  With the forward closure powder 
well opening pointed down, press it careful-
ly into the powder-filled cap.  Check the 
snap-on cap for security of mounting.  
Then, turning the motor so that the red cap 
is skyward, tap the upper side of the motor 
(NOT the red cap) against the heel of your 
hand to shake some of the black powder 
(unseen) through the touch hole and into 
contact with the delay grain.  Done! 

Part 2 will cover the fore or aft o-ring seal-
ing failure analysis due to a stuck propel-
lant liner and preventive measures. 

 

 About the author—Herb Crites is an avid 
rocketry enthusiast and National Associa-
tion of Rocketry Level 2-certified member 
of the Jackson Model Rocketry Club and 
Michigan Team 1.  A retired US Army ar-
mor officer, he has managed computer 
simulation combat training and analysis 
centers in Europe, Asia, Africa, and the US 
for over 20 years.  He currently heads a 
simulation-based combat analysis center 
for a major US manufacturer of main battle 
tanks and armored personnel carriers for 
the US and allied armed forces.  With a 
bachelor’s degree in Graphic Arts Manage-
ment from Arkansas State University’s Col-
lege of Communications, Herb helps vali-
date and verify technical operation, mainte-
nance, and repair manuals for his compa-
ny’s line of combat vehicles between com-
bat analysis projects.  

 

Photo 7--Press the fiber disk flat against the fore end of 
the liner (or G138 propellant grain) and the grease 
bead formed in the previous step, followed by the 
forward O-ring.  Then thread on the assembled forward 
closure until it’s finger tight. 

Photos 8, 9--After sliding the motor casing over the propellant liner and grains, they will be flush with the casing.  
After installing the forward closure assembly, push the liner and grain forward the remaining 1/4" using a suitable 
drift, like a 1" solid dowel.  Conveniently, the lamp end of my Mini Maglite flashlight (batteries removed) is the 
perfect size for the task. 

Photos 10, 11--With the propellant liner and propellant grains pushed fully forward, the grains will be recessed 
about another 1/8" forward of the liner.  Press the nozzle into the liner in this recess.  (G138 motors use no liner.  
The wider G138 nozzle fits fully within the casing and against the casting tube.) 
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Parachute and Streamer Duration 
Buzz Nau 

Competition Corner 

Parachute and Streamer Duration events 
share many of the same attributes and 
strategies. In streamer duration you can 
build a minimum diameter model with typi-
cal materials that has small thin fins, 
smooth finish, ogive nose cone, and be 
very competitive if you follow the general 
tips below.  
 
The main difference between the SD and 
PD is, of course the recovery device. In 
streamer duration you want to pack a 4x40 
to 5x50” streamer for 13mm events. For 
18mm and up you want to increase stream-
er size keeping the 1 to 10 ratio for width 
and length. It is possible to use the same 
model for both SD and PD though a PD 
model should be 12” long to accommodate 
the parachute. 
 
General Tips 
Drag Reduction  
 Do not use launch lugs 
 Make smooth fin fillets or no fillets 
 Keep away from sharp angle transi-

tions to avoid flow separation 
 Maintain a clean nose cone body tube 

joint 
 Avoid conical nose cones 
 Use 2-to-1 to 3-to-1 ogive nose cones 

(This prevents flow separation during 
slight nose oscillations)  

 Prevent fin tip vortex drag by using a 
sharp taper in the tip chord 

 Airfoil fins 
 
Launching: Use a tower/piston combina-
tion and don't exaggerate launch angles to 
compensate for wind. 
 

Construction:  
Fin: Balsa is lighter than waferglass. Wa-
ferglass is thinner, easier to finish, and 
more durable. 
Body Tubes: Kraft paper is lighter than 
phenolic. Phenolic is more durable, easier 
to get a smooth finish, and will not crimp, 
but it will crack. It repairs easy with CA. 
Use velum airframes for the lightest mod-
els. They are more difficult to build than 
phenolic and waferglass, but cuts weight by 
more than half. Vellum construction is a big 
step up, but can be tricky. It is recommend-
ed you fly these events a few times and 
become familiar with them using standard 
materials first. 
 
Streamer Duration Tips: 
Streamers: ¼ mil mylar and mica film are 
typical choices. Both are thin, light and hold 
accordion folds well. 
 
Attachment: Mount shock line externally. 
Use Kevlar and avoid elastic polyester or 
rubber shock lines. With an expended mo-
tor installed, find the CG and tape the 
shock line to the airframe at that point. At-
tach shock line to one corner of the stream-
er, not the center. Loop the other end of the 
shock line around the exposed end of the 
motor. 
 
Folding: By folding a portion of the stream-
er, it helps “catch” air and causes the re-
mainder of the streamer to flap, creating 
drag. This in turn increases the decent du-
ration The standard folding method is to 
make 0.5"-1.0" accordion folds starting at 
the attachment point for 2 thirds of the total 
length. There are more recent develop-
ments on streamer folding such as the roll 

fold aka “scorpion tail”. The result is the 
streamer descending in a curve shape rem-
iniscent of a scorpion tail. Check out the 
NAR page for streamer duration to read 
about his and more useful tips, https://
www.nar.org/contest-flying/competition-
guide/duration-events/streamer-duration/ 
 
Parachute Duration Tips: 
Body Tube: Use the smallest diameter 
body tube that you can fit and successfully 
deploy your parachute. If you are not able 
to succeed with minimum diameter then 
use a larger body tube or transition from a 
larger tube to a minimum diameter motor 
tube. See the example design on page 13.  
 
Parachutes: Use ¼ mil mylar or ¼ mil drop 
cloth (plastic similar to dry cleaner bags). 
Shroud line length should be 1.5 times the 
diameter of the parachute. Attach with my-
lar tape and use a lot of talc powder prior to 
folding. Use the same attachment method 
described above for streamers. Avoid elas-
tic of any kind. You want a nice hard yank 
on the parachute to ensure it opens com-
pletely.  
 
Folding: Russian competitors have docu-
mented a Z fold technique very similar to Al 
dela Iglesia’s “easy open” method. Follow 
this link for directions on the Russian ver-
sion, http://www.nar.org/wp-content/
uploads/2014/05/Parachute-Folding-
Techniques-Mituriev.pdf 
 
Check out the NAR website for more tips 
on parachute duration at https://
www.nar.org/contest-flying/competition-
guide/duration-events/parachute-duration/ 

Iron Man II Results 
 

Contestant Spot Landing Streamer Duration Altitude Overall 

Jay Calvert FAR 49.69 sec / 1st 805' / 1st 1st 

Dave Glover 95' / 2nd 9.66 sec / 4th 401' / 3rd 3rd 

Greg Eilers 99' / 3rd 31.49 sec / 3rd 149' / 4th 4th 

Trevor Harrison FAR   7th 

Dale Hodgson FAR 6.75 sec / 5th  6th 

Dan Harrison 79' / 1st   5th 

Buzz Nau FAR 36.81 sec / 2nd 568' / 2nd 2nd 

The following is the overdue results from JMRC’s “Iron Man 
2017” contest. In this year’s Iron Man competitors built two 
stage models attempting to lift an altimeter the highest, recov-
er by streamer the longest, and land closest to a spot on three 
separate flights. The motors were 13mm Estes Diamond Pak 
A10-0T’s staged to Centuri  1/2A4-5m’s. Co-CD Steve Kristal 
provided the motors at a cost of $10 per entry with the pro-
ceeds going to the JMRC general fund.  

 
Thanks also to Steve  for acquiring the permission to use the 
old  motors. I think we proved that motors can last indefinitely 
as long  as they are taken care of .  

 
Congratulations to Jay Calvert for winning this year and look for 
an “Iron Man 2018” announcement  early next year.  
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13mm Streamer and Parachute Duration Designs 
Buzz Nau 

Competition Corner 

1 – BT-5 Balsa or Vacuformed Nose Cone 
1 – BT-5 Body Tube (9”) 
3 – Fins from 1/32” Balsa or thin Waferglass 
1 – 4x40 or 5x50 Streamer (1/4 mil mylar) 
1 – Kevlar shockline  

Parts List 

1 – BT-20 Balsa or Vacuformed Nose Cone 
1 – BT-20 Body Tube (7”) 
1 – TA-520 reduced, hollowed or paper transition 
1 – BT-5 Body Tube (2”) 
3 – Fins from 1/32” Balsa or thin Waferglass 
1 – 18+” Parachute (1/4 mil mylar or drop cloth) 
1 – Kevlar shockline  

Parts List 
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This Month In Aerospace History 
Buzz Nau 

Space History 

Source—NASA Archives 

115 Years Ago 

Dec 17—The Wright Flyer makes it’s first 
powered, heavier than air flight  at Kill devil 
Hills near Kitty Hawk, NC. 

60 Years Ago 

Dec 3—The Jet Propulsion Laboratory 
(JPL) is transferred to the NASA from the 
US Army. 

 

Dec 6—Pioneer 3 is launched on Juno 2 
from Cape Canaveral. 

Dec 13—First  live biological payload, a 
squirrel monkey named “Gordo” is 
launched on Jupiter AM-13. Data was used 
in Project Mercury. 

 

Dec 18—First communications satellite 
SCORE (Signal 
Communications 
by Orbiting Relay) 
is launch on an 
Atlas from Cape 
Canaveral. It 
broadcast the first 
voice communica-
tions from space, 
President Eisen-
hower’s Christmas 
message. 

 

55 Years Ago 

Dec 10—Dyna Soar X-20 cancelled. (boo) 

Dec 19—Explorer 19 launched atop a 
Scout from Cape Canaveral. First of the 
atmospheric density Explorers, it was an 
inflatable satellite that measured density 
via drag. 

 

Dec 21 Tiros 8 launched aboard a Thor 
from Cape Canaveral. It was the first 
weather satellite capable of downloading 
real time photos to any earth station capa-
ble of receiving them. 

 50 Years Ago 

Dec 5—HEOS 
1 launched 
aboard a Thor 
Delta from 
Cape Canav-
eral. First sat-
ellite produced 
for European 
Space Re-
search Organi-
zation 
(ESRO). 

 
Dec 7—OAO 
2 launched by 
an Atlas from 
Cape Canav-
eral. First 
launch of a 
standardized 
spacecraft 
developed by 
the Goddard 
Space Flight 
Center. 
 
Dec 21-27—Apollo 8 launched from Ken-
nedy Space Center with the crew of Frank 
Borman, Jim Lovell and Bill Anders. Many 
firsts from this flight including first manned 
Saturn V launch, first flight to the moon and 
back, first night recovery. 
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45 Years Ago 
Dec 3—Pioneer 10 passes Jupiter. 

 
Dec 18—USSR launched Soyuz 13 from 
Baikonur launch complex.  
 
40 Years Ago 
Dec 4—Pioneer Venus 1 enters orbit 
around Venus. 

30 Years Ago 
Dec 2—Space 
Shuttle Atlantis 
(STS-27)  is 
launched from 
Kennedy Space 
Center.  Deployed 
a DOD payload. 
Mission Duration: 
4 days 9 hours 
 
25 Years Ago 
Dec 2—Space 
Shuttle Endeavor 
(STS-61) launched 
from Kennedy 
Space Center. First 
service call to the 
Hubble Space Tel-
escope installing a 
corrective instru-
ment on the main 
mirror. Mission Duration: 10 days 19 hours 
 
20 Years Ago 
Dec 4—Space 
Shuttle Endeavour 
(STS-88) launched 
form Kennedy 
Space Center.  
Collected and in-
stalled  Unity node 
to the ISS. Mission 
Duration: 11 days 
19 hours 
 
Dec 11—Mars Climate 
Orbiter launched aboard 
a Delta 2 from Cape 
Canaveral. It burned up 
in the Mars atmosphere 
due to a failure to con-
vert English to metric 
units.  

15 Years Ago 
Dec 17—Ultra-High Frequency Follow-on 
F11 Satellite launched on an Atlas 3B from 
Cape Canaveral. First US military payload 
launched by a Russian-made rocket engine 
(RD-180) 

 
Dec 19—Beagle 2, 
an ESA Mars Lander 
is released from the 
orbiting Mars Ex-
press spacecraft  to 
land on Mars. Com-
munications were 
never achieved and 
the lander was de-
clared lost. 
 
5 Years Ago  
Dec 1—Chang’e 3 launched aboard a Long 
March 3B from Xichang, China. China’s 
first lunar lander and surface rover. 

F-89H Scorpion with AIM-4 Falcons—Northrup photo 
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THOY Falcon 
 

Sport Plan 

1 – Ace 3.9 Nose Cone 
1 – LOC 3.9 Body Tube (34”) 
1 – LOC 3.9 Payload Tube (17”) 
1 – LOC 3.9 Coupler 
1 – LOC 3.9 Bulkhead 
3 – LOC 3.9-2.14 Centering Rings 
1 – LOC 2.14 Motor Tube (14”) 
3 – Fins from 1/8” plywood 
1 – 58” Parachute 
2 – Rail Buttons 
1 – Recovery Harness  

Parts List 
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Maintenance Day Photo Page 



OU R M E M B E R S I N  T H E  F I E L D…  
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Madcow Rocketry 
As one of their recent 
pre-Black Friday  deals, Madcow Rocketry has released a 4” di-
ameter, fiberglass Nike Apache. The kit is over 6’ tall and is two 
stage ready. The sustainer is 38mm with a 29mm motor mount 
and electronics bay. The booster has a 54mm motor mount. This 
kit flies on motors from J to L. The sale promotion price of $99 
was extremely popular selling a reported 350 kits!   

eRockets 
Newly released are Semroc retro repro kits of the Estes Gyroc 
($9.99)and Mars Snooper ($31.99).  

 

 

 

 

 

 

 

 

 

North Coast Rocketry 
NCR has a new website which you can now use to direct order 
kits and supplies, https://northcoastrocketry.com 

New Product News More Altimeter Bay 101 Photos 

Tony Haga with just one of our many equipment bins Herb Crites mopping out the trailer Dan Harrison and Dale Hodgson working the leads 

Dale’s Level 3 bay with sled installed 

Example of a 3D printed 98mm sled 

https://northcoastrocketry.com�
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